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1. Aremigftt =G, JEREEETHESERBEANTRTT, FFER
RAMEESERFTHESE, ARG LSENRREGRERAISS, 0HRR
RHIZ jetson orin nano BEFSRIRGENIFEES CrEEHERRY Al IR, FEHR
RERA RS LIRSS, FEITEDNERR. RRRERITIZEER 2 & jetson
orin nano Effi#is
2. SIFRREME=77R&, FIFIFFE, (FRIIREETT jetson orin nano
T LB RAYECE, than:

o SDEY &

® ssh\VNCZER

® windowns f[] jetson orin nano FEE & {4

® K jetson orin nano KYZA]

o REFMFIFF IJLINES 3 & REEMSEHE

3.Y4{FAEZE T HE jetson orin nano BY GPIO OMA%, HEBE—EM python &

METLONESS 4 = GPIO @i fize



ASEEFIATERERTTLINES 5 T Al IREHMNEE

iy - EEEE: == Hel
1. &L 2023/4/28/FH 17:23 o=
2Jupter lab¥letcham¥=% 2023/5/4/F 17:34 =
3.2 & TensorFlow(iEE) 2023/4/28/FH 18:090 Ik
4. ZETorch&&Torchvision(iEE) 2023/4/28/F 18:21 4=
5jetson-inferencelFSIEE (58) 2023/4/28/FH 18:27 0=
EI-.HE|I|0 Al World 2023742 EU‘EL 18:29 TOiE=
7. B s 2023/4/28/FH0 18:30 ik
Bl ey St 2023/5/4/F00 9:04 e e
o BtriailineEE 2023/5/4/FM 17:34 iE=
103 TSt lHER 2023/5/4/FMM 9:04 ik
MENSE 2023/5/4/FM 17:34 =
12.3MERS 2023/5/4/F 17:34 =
1322501 2023/5/4/FM 17:34 M=
14E5Ex]e 2023/5/4/FM 17:34 =
15 FEREEEIT 2023/5/4/FP8 17:35 37l
T6.Deepotreamir s = | roe ) 2023 0/4 a0 10:30 = |
175530 2023/5/4/F 10:40 iE=
18854 2023/5/4/FM 15:10 ik
19.yolo5 2023/5/4/ BP0 1513 1=
20.yoloSHIFFERIEE (E8) 2023/5/4/BME 15:30  IziEE
21.yoloSHIECRTHE 2023/5/4/FEM 15:37 M=
22 yoloS+tensorrtiiiE 2023/5/4/F0 16:54 g et
23 yolo3+tensorrtliE+DeepStream(..  2023/5/4/F M 17.03 o ==t
24.Mediapip 2023/5/4/&0H 1713 =z
25 MediapipeFF& 2023/5/4/E00 17:26 Tl

B AEERERIES
RN, WMRAIENRRRIEEY, MakiE, MERRNERINEET
RURG R IAERETTER Al RIZEGIRY.

NS, B ERDEREAE E— MR, RS

5.5 ESFS ROS HRFIFIE, ITLUNES 6 & ROS #Hiji#iiz, EiE T
ROS BIIRSE, ATLAMISEEAIIRY ROS EctiTIEMNZFS), FAHERIFRYE
BB 2BXIMN ROS EciHAYIRDHY.



. BRELFHIE

1. WNfEAEER nvme (BSEER) , BOABEW =&, FRAER, T
TEERFER, WEASE=AM nvme (EFER) , BIURREIHRHAH
RE&. ARRERG, BUERTE Bili#iE

2. BiREBIERTTAFE jetson Orin Nano BEIEEFHL, BairIERIFERILL
EFE_FIE =% 1Y jetson Orin Nano B&ll, #HETLUHTIATHITET .
® F4E GPIOEHH=HIHE TER (EMRERY GPIO JRXE) LED, OLED
& @
o FS5E AIMTHMEE TEE: HAIRMMEFIA GPU, CPU M
Al EHEERYR(E
o HETHETEE jetson Orin Nano #1 ROS RARIEY, RIRERET
B LA,
® ARFIAEE TIEHERY ROS E(HAVIRERS, MIRIRMILEIWSEE] ROS
Bofk, ALURIEXIRAY ROS Bi4#iEd TS M A,



BE EiEiE

—. Jetson Orin Nano 7143

jetson Orin Nano /2 jetson REFIRI—PHAR, B ORI FER7=

Jetson Orin Nano FFAEHEE; T 8GB/4GB fx4~P7FHY Orin Nano =48,

® Orin SoCHJ CPU &7 Cortex-A78AE 2244,

® Orin Nano 8GB/4GB Hif&#k 1 6 Mz, &ASNE 1.5 GHz

® GPU AEA Ampere 288989 GA10B, #£% T 7 1024 4~ CUDA #Z>F0
32 /1~ Tensor Cores, EAS=/ 625MHz,

® Orin Nano IEMEHfRIDes, IRBEHmiDes, JmiaE/1RHE 1080p30,
B 1-2 4 CPU # DR, NITERIREERE, Orin Nano 8GB
HIRIES Orin nano 8GB IREA—E, 73 AGX Orin 64GB hiRAI—F,
NMIERE(R, FUIIRBER, Nano {RAERITNERRE 15W, ERE



AIZHET, Orin Nano {HRETHGERIMRE, BRBEFAMRES 1.28
TFLOPs., Orin Nano 8GB # Orin nano 8GB {l{&iEE &R, BigT

SREEFNINZRE B LA TS,

orin nano #1 nano Z[aIEYEEEXTEL

Models Jetsbc;ggl)ano Jlisr.:%nacgian

(FPS)

(v2.5 Ene;rzlr?:de; g s
Action Recognition 2D 32 368
Action Recognition 3D 1 26
LPR 47 979

Dashcam Net 11 398
Bodypose Net 3 136

Resnet50 36 1144

FHERTLUAIL: Orin Nano BYM4EEREER FAVET. IRIEE AL LEAEEE,
Orin Nano XZEIT 8 40 B{ZRizE(TOPS)AY Al 1488, <281 nano HY

80 {Z.



orin nano 4GB #{1 8GB AIXILLE

Wetson Orin Nano 4GB Jetson Orin Nano 8GB
lal Performance |20 TOPs 40 TOPs
GPU 1512-core NVIDIA Ampere architecture GPU with 16 1024-core NVIDIA Ampere architecture GPU with 32
[Tensor Cores [Tensor Cores
IGPU Max
Frequency 625 MHz
lcPU 6-core Arm® Cortex®-A78AE v8.2 64-bit CPU
1.5MB L2 + 4MB L3
ICPU Max
1.5 GHz
Frequency
4GB 64-bit LPDDRS [BGB 128-bit LPDDR5
Memory
[34 GB/s 68 GB/s
[Storage

(Supports external NVMe)

ideo Encode 1080p30 supported by 1-2 CPU cores
1x 4K60 (H.265)

[2x 4K30 (H.265)

ideo Decode
[5x 1080pB0 (H.265)
11x 1080p30 (H.265)
[Up to 4 cameras (8 via virtual channels*™")
ICamera |8 lanes MIPI CSI-2
ID-PHY 2.1 (up to 20Gbps)
1x4 +3x1
PCle*
(PCle Gen3, Root Port, & Endpoint)
sEs 3x USE 3.2 Gen2 (10 Ghps)
Bx USB 2.0
INetworking™ 1x GbE
[Display 1x 4K30 multi-mode DP 1.2 (+MST)/eDP 1 4/HDMI 1 4*
Povier 5w - 10w W - 15w

69.6mm x 45mm
[260-pin SO-DIMM connector

Mechanical

=. BRFERHM SDK

1FTFF NVIDIA 9 jetpack TERL :

https://developer.nvidia.com/zh-cn/embedded/jetpack

FARE#IH, Ubuntu18.04 (20.04 3R]LA) &%, s ik SDK Manager,
(EFERIBTEM/ER NVIDIA IKS.
NVIDIA SDK Manager 3%

R EEBHSEE JETSON FAEER

& NVIDIA SDK Manager
& SDK Manager
EEEET

TP


https://developer.nvidia.com/zh-cn/embedded/jetpack

2.%7%E SDK Manager,

FHARINITHAY.deb SUA4HRIERIE, HINIXE TEZF Downloads BR.

cd Downloads/

yahboom@yahboom-h: ~/Downloads

sudo dpkg -i sdkmanager 1.9.2-10889 amd64.deb

yahboom@yahboom-vm: ~/ dsS sudo dpkg -1 sdkmanager_1.5.0-7774_amd64.deb
[sudo] password for yahboom
Selecting previously unselected package sdkmanager.
(Reading database ... 114535 files and directories currently installed.)
Preparing to unpack sdkmanager 1.5.0-7774 amd64.deb ...
Unpacking sdkmanager (1.5.0-7774)
dpkg: dependency problems prevent configuration of sdkmanager:
sdkmanager depends on libgconf-2-4; however:
Package libgconf-2-4 is not installed.
sdkmanager depends on libcanberra-gtk-module; however:

Package libcanberra-gtk-module is not installed.

dpkg: error processing package sdkmanager (--install):

dependency problems - leaving unconfigured

Processing triggers for gnome-menus (3.13.3-11ubuntul.1) ...
Processing triggers for desktop-file-utils (@.23-1ubuntu3.18.04.2)| ...
Processing triggers for mime-support (3.66ubuntul) ...

Processing triggers for hicolor-icon-theme (8.17-2) ...

Errors were encountered while processing:

sdkmanager




LRI RFE R BESIRIE A ZUKISIG, MALL T ap SRR LA,

sudo apt \--fix-broken install

0.1
ibirlsect-nss 1p-solie

3.47FF Ubuntu18.04 RFATRER, #Z SDK, TJLAkZEI SDKManager, #J
FFE,

\$

SDKManager

EXNVIDIAKS, SENRAHER, MARFRNEREREE.

NVIDIA SDK MANAGER

OFFLINE
Lfi




4 EHIHN Ubuntu18.04 j&E# jetson Orin nano

ATEEERLL jetson Orin nano i A\FE4 REC RItAER.,

FebtEgizEzR FC REC #1 GND 3f, tBHl @& E2 I OIR R HARAYE
MFE=500, STERR:

EEZER, 1§ HDMI 275, iR, #2840 microUSB #iE&iERER] Jetson
Orin nano t, &EBEANER, BT L—2E&KKHkE&IEIER FC RECH]
GND 518, FrALEBEFHESRE

sEN REC RIHUED.



5.2 Ubuntu18.04 B9 SDKManager 344355 Target Hardware 3

Jetson Orin nano modules, JetPack kx4, iXEBLA 5.1.1 kRAS9,

Jetson

SNERAE Target Hardware B7~KRIERIAZ, 1BMIA nano &N REC il
MERFHEE FEIWL, AEmaE refresh BlET, XEFE—TEREIWL
EEIBRFREEERIEIN L.,

REITFREEE NVIDIA APX EREFMIVE

O RS
® T,

i Ubuntulg

Jetson Orin nano B NERZA, RIESCFRERE, 8GB fYi% 8GB module(A~

17285 developer), 4G BYi%& 4G module—fiRiE LIE=BaMRAIH.



ATCiRERE CONTINUE

6.ZRAS A% Jetson OSF1Jetson SDK Components, RRBINZRZFISDK,

LA AR ST OS k&I SDK, (B2 RN SDK BiRERIEEE

RINZ S OS,

MAH T EBRZIRIFEOARSF, Wik, md CONTINUE N T—,

want to create?

Cancel

BINREIARYZERS.

Enter your password to perform administrative tasks:

LA R X B R N

Cancel




IttBF SDKManager 255 FEFEZERRAINE, FFRF UG N EGeRIR
FHaRF RS SDK,

7Z1555% OS 5, Jetson Orin nano £EFIERBHARS, 1T
FERBERARIETARERANEARTIRE, YIHTHEERERFRE5E
1. EESEMUTRE— NSRS, 125 Jetson Orin nano Rt
1TIRE, XBEREHLRER, MA—8ERBT, RERFRNEN

XE—EEFIC, GUSHNERFHAEFRIITHR.

Your name: | jetson

Tourcomputer's name: | jetson-nx
The name It uses when It talks to other computers

Pick a usemame; | jetson
Choose a passwordl: | oeeeeee® Weak password

Confirm your password: eeeeeee

Log in automatically
© Require my password to log in

8. ZFARB=HESEXRERE Jetson Orin nano, LIS SR MTFRE:RS,
SJUAZTEFEK—T USB 22BN L. BEMANINIZER Jetson

Orin nano RIAFEMER. RbhZRRIAHTLERE SDK,

FER 8GB i



B  Ubuntu20.04-yahboom - VMware Workstation

YR WEO =BV Emv BRED B || - & 0 2 ODEOHE|FE -

£l + Ubuntu20.04-yahboom

Activities & SDKManager ¥

Y
-
ﬁ
=)

Fiash Péntlinig

S

EESAESIEENN. EEARETEARTERE CrltG. < =1

I BTRIN SDK BZERRIBEHMNARINSEHmETE, N7 ieEEmisE
AKZE,

STRkEIREERRaAkIN, M FINISH, SIREZFEIEFHINIE MG

LERIWHIER, BREENRERIE.,




9.;F2: BFEFTESH SDK 5, 151§ FC REC #1 GND Z[a9BkERIgRiI=,

3. BISEFRERSA

1. &M jetson orin Nano EIFT nvme (EZEERE) BHBESEEE T,

FETRE,

2. ESEEETFET usbh TR, 1R nvme EEERA, iB5%HTIE
N, BHITTERIRMENEEHEECRBESES nvme EHRIVHIE

3. $TFF Win32Disklmager 5z TH

=y

Win32Diskl

4. NREFBRIEAUHTOX, RRIBELHZHES, WFEHT

SXTE#TOX, Mo XESREESES nvme RFRIZTE



5. MRELSXT, BEREG, WHFEFM, R write/SRIE], WE

e Win32 E&EnETRs - 1.0 - O X
B ST wE

| e linaw imgfimgees/backup, img | [F:y] -
Yl lE img nvee

x | [E8 (=5

%
L SR EaEa =
EEHE
click
- A SN ks plztu
MBS R R
T

6. HEFEBIRFEM, 8 nvme $EE] jetson orin Nano, FE—ERAYEG
AT LARRIOFHL T .

192,168,000 oo nan] VA Viewes

Ubuntu £ MAXN = 2 17:01 % |

NVIDIA
Jetson

f‘..'.. >
Developery 2} /
Zo'n.&\ {

nVIDIA

Jetson
Support
Forums

4. &R nvme ER

1. &S

FIFF Ubuntu EBRX (REFUTL) ARZtHIR I, WAL THSRESKEETE

gparted

sudo apt install gparted



yahboom@YAB:~S$ sudo apt install gparted
Reading package lists... Done

Building dependency tree
Reading state information... Done

BESEEMNER ER TR, BNEERER (EI) | HBREE5)
TRZIESER (FESEEET) .

FIFFERRN (REfUM) BINFAIGREE, HEERFHHIFF gparted

IR BRBFURSHRRRNULERE, PR EEEF IR
RIRES,

2, iCRABRER

ICRMERIRES: /dev/sdb

WALUUTHRSBEEDXER, iC% Free Space H—17, Start 3i—%1a9%4==¢,

TR EIPRBRISLN s,

/parted _info.sh /dev/sdb

Hrp/dev/sdb 2#wiitse, 5 E—FEEINMEIRES L



UNER parted info.sh XHRIZITINPR, #iA chmod +x parted info.sh 1

IR

yahboom@YAB:~5$ . /parted_info.sh fdev/sdb
2022%F o088 15H EHi— 16:32:31 csT

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) unit s

(parted) print free

Model: SD Card Reader (scsi)

Disk /dev/sdb: 31116288s

Sector size (logical/physical): 512B/512B

Partition Table: msdos

End Size Type File system Flags
325 8191s 8160s Free Space
8192s 532479s 524288s primary fat3z 1ba
532480s 27875327s 27342848s primary _ext4
27875328s | 31116287s 3240960s Free Space
(parted) qutt
hboom@YAB : ~
. =
parted info.sh X{FHNE
#!/bin/bash
date
echo $1

sudo parted $1 <<EOF
unit s

print free

quit

EOF

3. &EiNRIK IMG X%

&SRS, BN (E) REEEENIATRR.

sudo dd if=/dev/sdb of=backup.img bs=512 count=27875328



Hrp if=/dev/sdb AE—LERZRINHEIRES, of=backup.img A&H

AIRFR, bs=512 FRRAK/\, count=27875328 XREFMD AR/, LLEIEMM
B HIREL,

Asppoou@AyB:-2 2nqo qq ri=\gea\2qp oL=pgcknb-rud p2=2J5 CONUL=5ABA2338

EAE— M RiRIsTUThSEEHE.
sudo watch -n 3 pkill -USR1 Add$

9897508864 bytes (9.9 GB, 9.2 GiB) copied, 609.736 s, 16.2 MB/s
9486+0 records in
9485+0 records out
9945743360 bytes (9.9 GB, 9.3 GiB) copied, 612.742 s, 16.2 MB/s

9524+1 records in

9524+1 records out
9987665920 bytes (10 GB, 9.3 GiB) copied, 615.451 s, 16.2 MB/s
yahboom@YAB: ~5

FFeEtn TohBIR.,

4, #ENRIFH Windows

AT EMDTCHIRGTE Linux BBIN (REI) &, LRI EITFREIWLARIHE
SRR EHZ] Windows,

RGEMANRE



wHE REE =S M| BREo 2B | |- = O

O EEiEP)
[C] Uburtu_EMn

W E0
Activities L)

*\ B %2 Ctrl+Alt+Del(E)

SSH{H)
[ HREN)
BEEEQ

BEM)

® wEEEER=ED)

B AR

Eir=E VMware Tools(T)...

EE(S)..

formts Em - HEXEE -
AN EFAHRZESEE, TEAHLARINZE] D:\Virtual Machines\share
RN, REREREFLRE.

EfEE
HE HE

12540 Ubuntu_18

o ghigp EE

O BPHIRE

i FINEE

[] vMwrare Tools ZiERYE
EIVNC %4 ZER

[ Unity

BENE

SRR TEnE
k=i ik /BHA

BRGEHERIZIFHZ 5k

Ctrl+Shift+P

Ctrl+G

Ctrl+Alt+PriScn

Ctrl+D

'BEER - %N, ARSI Windows

MRHAS

A HETT R AAR RR T i R ra AL
HHERE - SZEIRE TR A ANAHET 3
FBs o TE{RTEIEIS e FEF SRR AR
MEARERHE.

OE22m([D)

® SZ2EAE)

OfFRENGEEF—EBAL)

MR (E)

=%t FHER
[/ share D:\Wirtual Machines\share

FRhCA)... #Er(R) BIEE)

sudo cp backup.img /mnt/hgfs/share/

BALE, RiEFinTE
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RS yahboom RHIESRZ nvme (EIZSEE)

1.E nvme BERFHRBTRE, EFfRSZAIFENEENL

1. FCIBESEEEM jetson orin orin iR, REHBHESEEZNEF,

BT usb ZeiGiz FEEAK,

2 IEEEIBIMI 43k E DiskGenius.exe iZ T EX nvme R T&{v T
8B, =7 AENEENEEEET E#HTERMA. FEEIEN nvme B8R,
AE®g T REIEECHEAREILT
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1. WNR{FEEZ T E jetson RFEMNES RS, oJLIE SDKmanager [R5 5
FX  NDHIEHITERME

2. MR{FETHHEE=G%RE&EZE yahboom RS, FILIEESEF
RS REXHISHITRE

3. HERBERRZIENSE R

https://blog.csdn.net/weixin 48208348/article/details/129442788

6. nvme ERH S

RTEIITEERT REAEITHRSNTE, AFECBESERFT
R, MANBEMERE, ARERZER (EUT) BHTERE

FHIZEARZ 128G BEISER, EEESMSHEPN 256GB

1. EEH#WIFTFF gparted

MREBINRE, FTHITTE
sudo apt install gparted
2. 15X NAY NVME f82/dev/nvmeOnt (LASLPRAE) , EEER, APP

S XIINL Partition 9/dev/nvmeOnipl, T5E: WWHB—EEGRIFHRY


https://blog.csdn.net/weixin_48208348/article/details/129442788

BES, FLIERAPP oXE—EDERE, TERKEHSENAEN
AIEE. Gk HeFREERTE, BREKERTE, KeFRR
AHRTE, XERTKENRFZRZZTEFRESEIRY, AN ERER
Fall—ES e REIEN S XBE. A APP oKX, md Unmount ]

HOX,

Jdev/nvmeOn1 - GParted

_I.fde\.l,n'nume-onl (119.24 GiB} | -

Partition Name File System Mount Point Size Used Unused Flags

[ Jdev/nvmednip1 “ APPI W exts Jmed g 611 GiE msfidata
Jdev/rvmeonip2 5 kernel . unknown — msftdata
Jdev/rvmednip3 @ kernel b W unknown — msftdata
Jdev/rwmednpd @ kernel-dth B unknown — msftdata
[dev/rvmeonips @ kernel-dth b B unknown — msfrdata
Jdev/rwmednipé @ recovery W unknown — msftdata
Jdev/mvmednip? @ recovery-dth . Unknown — msfrdata
Jdev/mvmeonips @ kernel-bootctrl Il unknown — msftdata
Jdevfrwmeon1ps @ kernel-bootctrl_b [l unknown — msftdata
Jdev/remeonip1o @ RECROOTFS . unknown — msfrdata
Jdev/rvmednipi1 a uDa . unknown = msftdata

& APP DX, BIXRELAR, 6E Check, ARRIERT TSI FH
aJLA,



- GParted

L/dev/nvmeon1 (119.24GiB) :

Partition Name File System Size Used Unused Flags
Jdev/mimeonipl @ APP W exts 3.61GIB msfidata
Jdev/avmeonip2 @ kernel B unknown — msftdata
fdev/rvmetnip3 @ kernel_b B unknown — msftdata
Jdevimvmeonipd @ kernel-dtb B unknown — msftdata
Jdevimvmeon1ps @ kernel-dtb b B unknown — msftdata
fdev/mvmetnips @ recovery B urknown — msftdata
Jdev/mvmetnip? @ recovery-dth .unhnnwn — msftdata
fdev/memeonip® @@ kernel-bootetrl .unknnwn — msfrdata
[dev/mvmeonips @ kernel-bootctrl_b [l unknown — msftdata
Jdevfmvmetnipi0 @ RECROOTFS I unknown — msftdata
Jdev/mvmednip11 @ UDA Ml unknown — msftdata

0 operations pending

faevinvm

.__.,Fdev,.fnvmeﬂn‘l (119.24 GiB) =

Partition Mame File System Size Used Unused Flags
Jdevfrvmeonip1 @ APP M exts 118.00GiB 5.69 GiB 3.61GiB msftdata
Jdev/nvmeonip2 @ kernel B urknown 64.00 MiB - - | msftdata
fdev/rvmetnipd @ kernel_b . unknown 64,00 MiB - - msftdata
Jdev/rvmeonips @ kernel-dtb B urknown 448.00 KIB - — msftdata
Jdevimvmeonips @ kernel-dtb b B unknown 448,00 Kig - — msftdata
fdev/mvmeonips @ recovery B unknown 63,00 MiB - — msftdata
fdev/mvmeonip? @ recovery-dtb B unknown 512,00 KiB - — msfrdata
Jdev/nvmeonips @ kernel-bootetrl [l unknown 256,00 KiB - — msftdata
Jdev/mvmeonips @ kernel-bootctrl b [ unknown 256,00 KiB - — msftdata

. Bt - RS e e
Check and repair file system (extd) on /dev/nvmetnip1
1 operation pending




& 7 Li/dev/rvmeont (119.24GiB) :

Partition __ Name ___Fl_i_e System Size  Used  Unused Flags

i msftdata

Apply operations to device

Jdev/nvmeon msftdata
fdev/nvmeonl Are you sure you want to apply the pending operations? [msftdata
Jdev/nvm ) ) ) !

Editing partitions has the potential to cause LOSS of DATA.

Jdevinvmeon]

!dwfnvmtm‘i
= coce [
/dev/nvmeond

JdevinvmeOnT

You are advised to backup your data before proceeding.

msftdata

A — e B i —— - P -

Check and repair File system [(ext4) on /dev/nvmelnip1

1 operation pending

4. SERE AR RIRBER D ZAERT .

Jdev/nvmedn

L\/dev/rvme0n1 (115.24 GIB) :

Jdev/numeOnip1
118.00 GiB

Partition Name File System Size Used Unused Flags
Jdev/mimelnip1 APP B exts 118.00 GiB T.42 CiB 110.58 GiB msftdata
Jdevinvmeonip2 @ kernel W oknown 64,00 MiB - — msFtdata
Jdev/rmvmeonipd @ kernel b B urknown 64.00 MiB - — msftdata
/devfrvmeonipd @ kernel-dtb B urknown 448,00 KiB - — msftdata
Jdev/rvmeonips @ kernel-dtb b B unknown 448.00 KiB - — msftdata
Jdev/rvmeonips @ recovery W urknown 63.00 MiB - — msftdata
Jdev/rvmeonip? @ recovery-dib W orknown 512.00KiB - — msftdata
Jdevfnvmeonips @ kernel-bootctrl [ unknown 256.00 KiB - — msftdata
fdevfrvmeonipe @ kernel-bootctrl_b Il unknown 256.00 KiB - — msftdata
Jdev/nvmeonip10 @ RECROOTFS W urknown 300.00 MiB - — msfrdata
fdev/nvmeonip11 @ UDA B urknown 779.43 MiB - ~ msftdata

0 operations pending

5. oA EMERMESRE ST FRERREIE,
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A BEFREIREREFRNLEHER, FTLIERFERY DS1 iR BRI,
FHRFHAZRAELSERFRSE~ER= L.

2. Jetson Orin Nano ERREE A

Jetson Orin Nano &%



yahboom BHMEFZEET ubuntu20.04 (Y jetson EARFAMEZEHR
yahbooom [RARIZRSE, REGHIECEI TEFR:

jtop 4.2.1 - (c) 2023, Raffaello Bonghli [raffaello@rnext.it]
Website: https://rnext.it/jetson_stats

Platform

Machine: aarch64
System: Linux
Distribution:
Release: 5.108
Python: 3

Libraries
CUDA: 11
CUDNN:
TensorR
VPI: )
Vulkan: 1
OpenCV:

serial Number:
Hardware
Model: MW IA Orin
699-level Part Numb
P-Number: [ )
Module:
SoC: fe
CUDA Ar
Codename:
L4T: 35.3.1
Jetpack: 5.1.1

Hostname: ubuntu
Interfaces
wlan®: 19
docker®:

1ALL 2GPU  3CPU 4MEM S5ENG SCTRL ppStidel Quit

{c) 2623, RB

linux 64 fIZR%E
ubtntu 20.04
python 3.8
CUDA 11.4
cuDNN 8.6
TensorRT 8.5
opencv 4.54

jetpack 5.1.1

jetson Orin Nano Z#5: yahboom



SENE

Linux IEEMEERZET, REIEEF, MeEEEHEANTRHE, Bid
EEER. B, Bes, FeEBIRIsEBiN—FE2(E jetson orin nano 7,
TH—LFEARNREN A, AHENAFERT

https://blog.csdn.net/qq 33662195/article/details/127121722

3. MIKECE
1. ZEER.
RIEEC=H%ERE PUTTY, SSH. Xshell £ETEimi2ER, LATLLPUTTY

TEZM, T WRANBRGETRE, AJLEENGEE ping —T,
nano F&E ip iits<: ifconfig,

Windows FE&EEZAIM ip ik cmd ©4: ipconfig, XLEXT/5 ip #htfE,

ping 192.168.1.xx [5H ip HHHRIESCIRan S HRANELL,

MR putty KESBEL, JUSRLATIGE:


https://blog.csdn.net/qq_33662195/article/details/127121722

£2 yahboom@yahboom-desktop: ~

FEEIIM)
FIME)
- =MEN)
o =AM
0 x  FENC) Alt+F4
E, Special Command 3
.:: Event Log
EI Mew Session...
E. Duplicate Session
0 Saved Sessions >
R _:: = Change Settings...
E' H f Copy All to Clipboard
- E. E. Clear Scrollback
E 0 0 Reset Terminal
0 0 Full Screen
@ PuTTY Recunﬁgurati&: e e
|
|| Categony:
I & Sgssinn Ciptions controlling the connection
""" Logging Sending of null packets to keep session actiye
=1 Teminal e
- Keyboard Seconds between keepalives (Dto tum off) | 10|
- Bell
Features
=~ Window
- Appearance
- Behaviour
- Translation
- Selection
e ooy
- Connection
+- 55H

| Aeply || Cancel |




AN putty, IFEZFAMIAY Connection
B.EAMIE Sending of null packets to keep session active
%79 10 Biaf
(BRBTHRERTERRRRNER)
2, XFEMIR.

—WRKIR, TECRRIENLEFER, BE/BTF Jetson Orin nano ZAKNE
aarch64 Z2¥389 Ubuntu 20.04.2 LTS %, 5 AMD Z2#988 Ubuntu &%

AR, MERBEBHETENERIR, FILANMEFARRIER.

XBEHEEE, A2 Jetson Orin nano BIEKABEHITEH, EFNdiE
RigkK, XAKXJUNITRSS, MEMSEIE, LATRMBERN—ETEM Al
IMBRIHIT, BNZE—LESIEAZIZE I, SMEEME LS.

sudo apt-get update



E# nano@nano-desktop: ~ l =RRcE X |

|5 o i o i &




sudo apt-get full-upgrade

E# nano@nano-desktop: ~ =tRef X

1il £f

m

EIREPEA Y FAER., ST NIRENERENSERI8EST 2 1\
EA, BOERS. TlETE.



E# nano@nano-desktop: ~

B5Thk

IR EC

z~
==

in nano i&EE wi

Jetson Or

3.



& 192.168.2.52 (jetson@yahboom) - VNC Viewer — O *
Ubuntu Desktop SAMAXN = [3] § B4 4) 11:00 3%

=2 Yahboomz
Disconnect

a ChinaNetJxgp

& Fussen

2 Yahboom1 2.4G

Yahboom1 5G

s Yahboom_Ffrontdesk
Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...
VPN Connections

v Fnahle Nehwnrkinn

| @
*
, AR
&

F—ERREGLAENNSENS, S LIREEIFTEERN WK, BAEE

BPA], HIXBRESEREF yahboom2 FIMZE THY

SRENEMRAY ip CEMBIERT)

ifconfig



jetson@yahboom: ~

usb®: flags=4099<UP,BROADCAST,MULTICAST= mtu 1560
ether 4a:4c:3a:fd:ea:eb txqueuelen 1000 (Ethernet)
RX packets @ bytes 0 (0.0 B)
RX errors ©® dropped @ overruns @ frame 0
TX packets 6 bytes 0 (8.0 B)
TX errors 0 dropped @ overruns @ carrier ® collisio
ns O

Wland: flag5:4lﬁ3<UP,BRDADCAST,RUHMIHCEMULTICAST} mtu 15008

inet 192.168.2.52 netmask 255.255.255.0 broadcast 19
2.168.2.255

inet6 feB80::d607:bdd5:487e:9a41 prefixlen 64 scopeid
9x20<link=>

ether 1c:1b:b5:31:3a:4e txqueuelen 1060 (Ethernet)

RX packets 7745 bytes 679932 (679.9 KB)

RX errors ©® dropped @ overruns @ frame 0

TX packets 14931 bytes 22333023 (22.3 MB)

TX errors ® dropped @ overruns @ carrier ® collisio
ns 0

jetson@yahboom:~$ |

E79FERIZ wifi FTLAE wlan0 iX—17RY IP, AJLARIFGXEERY ip 2

192.168.2.52,
4.Jetson Orin nano EENMZ:

ERHNNZEENENER TEANE ip, ILLRNNEERENG L, Za8
BRI — M ERESRAIRGE T, THE— ip ISR T ip 3R

T Advanced IP Scanner,

AfERY ip



£ Advanced IP Scanner - 8 x

X6 BBV REG EEMH)

P = L

[192.1682.1 - 192.168299 0, 192, 2]

48 hEx

ws B » MAC st =z |
® i 192168273

yishufengpingdeMacBoo... 192163264 B4383556132€
hboomrde 192168251 009466746664
yahboom-4 192168252
Jahboom-4 192168288
yahboom-3 192168280 401CE3422ASC
yahboom-2 192168270 E4SFOT0E23CS
yahboom 192168282 2CEATRETAZOD
dbuntu-2 192168267 OBFBEATOIENG
ubuntu-14 192168265 OBESFGAEFB20
dbunts 192168263 CECHCRBI2860
rrpe 192168275 CEQUESAICOER
chenshusicideiPhone 192168279 sEsasTaRFRB
vag101 192160293 18CO4DAS 6809
XWTPPIGHINGA2IH 192168268 SCBED00IIS05
Transbot 192168297 6ATSFOSOSZAE
Transbot 192168296 1CABBSA3SGRA
Transbor 192168250 OGANERFESCAE
DESKTOP-NHIGBIF 192168267 F2267554689C
DESKTOP-NHIGBIF 192168285 SOEBFESAZCH
DESKTOP-NHOGRIF 192168292 O44ZAAI0CRER
DESKTOP-GATONGSY 192168281 ACBFO:11:44D9
DESKTOP-CFUMOIM 192168257 OOCREOAT:DESS
oEsKTOP-1 192168269 4geairoa2Te
Slsic 192168290 00:DBG1DT836
Android-5 192168261 O4FoFE2DSB2A
Android-2 192168269 7COGSTFICTSE
Android 192168291 AEF10722000F
TKSSNIOEGWGEP2 192168284 SOEBFGSEAABA
TKSSNIOEGWSEP2 192168277 SOEBFESEANBA
ace2z988rH 192168295 B4GGIHB0GHCE
192168298 192168298 FGBHCH05A5S1
192168278 192168278 DESED3TIATES
192168274 192168274 £0806BBEIACT
192168271 192168271 722876087024
192168262 192168262 16039100668
192168260 192168260 12C63B4THACE

28 TS, 11 RIS, 60 FIHS

4. Jetson Orin Nano miEEFRIIEJUTIE(ER S 2IIE

IR -ECEFRIRIR, PR jetson [FIa%EfE/9:yahboom,

1. =iRERAE

1. SCHEE CHRFAY ip ek,

5% 1 BEEALRRESTRET, EREEY ctr+Alt+T FTHa <SR,

N ifconfig

HRIINMAIELM K eth0 BY IP 3thE, SNRMWLTREM K, B& wlan T
ik,

73i% 2. ALIERTSIMBREERS, HEIRFHY ip Bk,

2. ¥1FF puttY FETFEEA ip #HFROS, BIARFEEEHF T ssh RS,



#2 PuTTY Configuration

Category:

= S;-ssiun

[=- Terminal

- Keyboard
- Eell

- Features
= Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours

=~ Connection

- Diata

- Proxy

- Telnat

- Rlogin

- 55H

- Serial

| Basic options for your PuTTY session |

Specify the destination you want to connect to

_ss}

=Py

1921681176
Connection type:
) Raw

(71 Telnet ) Rlogin @ S5H

Load, save or delete a stored session

Saved Sessions

2

() Seral

Default Settings

Save

Delete

Close window on exit:
(7 AMways () Mever

i@ Only on clean exit

Open

[ Cancs

&EFIFF Open, W MRETRAHE,




PuTTY Security Ale X

WARNIMNG - POTENTIAL SECURITY BEREACH!

The server's host key does not match the one PuTTY has
cached in the registry. This means that either the

server administrator has changed the host key, or you
have actually connected to another computer pretending
to be the server.

The new rsa2 key fingerprint is:

ssh-rsa 2048 ad:3b:6e:d4:3£:24:7c:2a:55:00:48:67:2d:73:69:12
If you were expecting this change and trust the new key,
hit Yes to update PuTTY's cache and continue connecting.
If you want to carry on connecting but without updating
the cache, hit No.

If you want to abandon the connection completely, hit
Cancel. Hitting Cancel is the ONLY guaranteed safe
choice.

3. BAFNMELREATBANERS, RUXER Orin Nano,

'.rf? 192.168.1.176 - PuTTY i[5 [

ARBINEIREHNLIWRL,




IR BASBRXE, (REANBREREN, NeZEEERDZET
E# nano@nano-desktop: ~ . . = | Bl |l |

TTET

-h ABSOLUTELY MC WARRANTY, to the extent permitted by

2.infR(ER IR

BIHERAIFEEE windows F linux BN RENR S Z [EERXE, HTFX
BN AREXEERSE, FEERZ T AMBAY ssh RS RIERFHIUEH 4.
XEFH A winSCP B{4k(EH), BMBNIFRA.

LR IP iBE, PR, BRERTER, NRULEEESBRNEAEZL,
ALIEERT, MR UERAANZINARR RS,
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@ O MLLIE 3 G M Sevsion
Al My docurenss - (% - ] - HEME % " ~E-m- i G |, ed e | T
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Teacaril Fes File Teskbed IS/2075 10034 AR [t ] TIAFE0N Bl3:53 P P v -]
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Werlhat Fi Fig Tolder WY kil aad Dardond B0 12050 A PRI ]
‘Window P owerihell Fily Tolder 2090 15000 P LED-show AT SRR P PARI-ETE P
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HIRLA S AR ERIAE R AT

B8 window i, FIBA linux s, ®JUABREER GRS —imitiT
A ER, e LA AT EAREIENINAVRE, NRBE, HkRE.

=it Login ERAINESERUTRE, A2 win BBIRAISIEGSR, G
A9 Orin Nano B34k,

VHERB=FMMFL, F—MEEECXENEBNERL, BENG
BHREEL, REt=BmERI—m X HEmT X,

BTMERRETY, ARR—T PS5 #, NREFRNE=E6—n2I5

—i.



F=MEIEPNHREEAAE, NREM win BBfEE] Orin Nano M=

upload,

Upload

_EEI IUpload file 'helloword.c' to remote directory:

|ﬂ10mEIpia’ s

Transfer settings
Transfer type: Binary

[ ] Transfer in background (add to transfer gueus)

Transfer settings... I"’:

Do not show this dialog box again

Cancel

Help

SHE—NMER, FJLUEEABRRR, FERSE OK, NXHBEanEmida.

By winscp

(=@ ®

- - =
FiH(L) M) ZEF) &0 SRS BRO) EER) LEH)

Bl £ || & DU - R Bk @-

o FEeE

wb#EE -G -F-ie-2- BEAL|% I 7| ES

=R =i |BY m - E

D:NETEH ST TR

£F i Rer - e - @ilg *h BEz
& P

| jetson e =id

& j HHHIRE

B SFTP

B -sd-card-image (1).zip Emgm %Dg@)

. MakeCodevd.Q.exe " e o
Bl MakeCodeBEERRHRAVA.OER rar

|| mb1-ssd-Epoch-99-Loss-3.454277849197388 pth AFEW e

|| mobilenet-vl-ssd-mp-0_675.pth Lo

[ 12G_32920201027.img =0 |-v.
£l Nano2G_6420201027.72 - -
¢/ openeva.3_64bitimg

& sd-blob-b0Limg

i ssd-mobilenet-fruittar.gz

Elitank for 4820200610 ( Hi/ "5l SmSalEwif LR ) )|

|_|torch-1.6.0a0+b3158d-cp36-cp36m-linux_aarch64whi
8 TortoiseGit-2.10.0.2-64bit.msi

u 8-armhf+raspiimgae
80 ~J [ emw ~| Bzx M xa |[ = |

=i for 4B Wi R S0 LR 7z 2,366,2. 360ME7Z30H  2020/6/10 16:13

0B/520GB, 0/20
iR,

gNERM Orin Nano fE3Z14E! win BN E, NIRRIRARIEFIH,

Download

i



Loal Wt fibm Commands jmuon (pices Bemcts Help

B G aieone I B @ [P Qe - Treler Settngs Dl - -
@ pEBLILLIE X g Mew Session
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| - Paiest deaibary TG 2116 P o SIUIG BATI AN e il
| budung Vit dpiches G Salii1 P s by Trarding dalndd P Lo
Tengurt Fier Fitig dcicie RN a1 A fmktcp W 2R Pia recrare g
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5. Jetson Orin Nano i@ vnc iziE 2 miEH

IRREETFNES, FAFPEN jetson [RIAZEES A yahboom, iR EARIEED
BFES, VNCERBEET Y, nTEENEIZE 6 &£, (KIEXET ip HibE

& VNC

1. &&= vino

sudo apt update



sktop:~§ =#vino
command not found
esktop:~% sudo apt update
fcuda-repo-1 18..
jar/cuda-repo-10-2-local-16
' ulunuurhh-repn InRelease
s-repo  InRelease
sftm-repo InPnle 5
stm-repo a
't--tracking-repn
tracking-repo
sLuda-repD-i 2-local-18.:
/cuda-repo-108-2-local-16.2
sionworks-repo Release
-repo  Release
sfm-repo  Relea
sfm-repo  Relea
1onworks-tracking-repo
/visionworks-tracking-repo
/ports.ubuntu.com/ubuntu- pnr'.
/repo.download.nvidia.cn/ Jcommon
/repo. dl-n'rlll‘l.:u:l r|-.'l|:|1d cn/ /1216 r32

1 H G H G H G e
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=1

:~% sudo apt install vino
. Done
Eu11d1nu dependenc)
rddlﬂﬂ Lhdte lnTﬂrmdLlnn... Dnnp

no lnnu

ap*-'lunk dr:hdH 3 ypt

: and-data k libdebian-1in

"l'b dde libkfSdeclarati
5 llbLTEkCﬂUhll--dd+3 llbk

2. & Enable VNC fg$S  (ILLEIFEEDRIFIFF vne server)



sudo In

-s ../vino-server.service

Vino VNC
fusr/lib/v

/usr/lib/systemd/user/graphical-session.target.wants

jetson@jetson-desktop:~% sudo 1n -s ../vino-server.service fusr/lib/systemd/user/graphical-session.target.wants

# BELE VNC server:
gsettings set org.gnome.Vino prompt-enabled false

gsettings set org.gnome.Vino require-encryption false

son@jetson-desktop:~% gsettings set org.gnome.Vino prompt-enabled f319E

jetson@jetson-desktop:~% gsettings set org.gnome.Vino require-encryption false

4miE org.gnome, IKEEKLH "enabled"SE MIA— T SHASUE, BT

75 key RERNNEMHRIREE. REFRL.



sudo vi /usr/share/glib-2.0/schemas/org.gnome.Vino.gschema.xml

jetson ; etson-desktop:~% sudo vi /usr/share/glib-2.8/schemas/org.gnome.Vino.gschema.xml

Tetennmietenn-decsk n

<key name='enabled' type="b">
<summary>Enable remote access to the desktop<summary>

<description>

If true, allows remote access to the desktop via the RFB protocol.
Users on remote machines may then connect to the desktop using a

VNC viewer.

<description>
<default>false<default>

<key>



ther we should dis dblF *hh ¥Damage extension of X.org-

on of X.org. This sion does

w a notification when a user connects to the

IREJ9 Gnome FRIFIRET
sudo glib-compile-schemas /usr/share/glib-2.0/schemas

MEREHEEIRERAES PO TE. EXHARLLL vino izf7! FRrLUE
EEESIERIIRIIRERE: Vino-server, AL TGRSTT:

/usr/lib/vino/vino-server

jetson@jetson-desktop:~% fusr/lib/vino/vino-server

XMEBTFNEN, NREBREBFEFNENSERIHT FESIREFL
BEsIRIFZL.

3. 188 VNC E[FZ1E('thepassword' {38 E SHIZ)



gsettings set org.gnome.Vino authentication-methods "['vnc']"
gsettings set org.gnome.Vino vnc-password $(echo -n 'thepassword'

|base64)

jetson@jetson-desktop:~% gsettings set org.gnome.Vino wnc-password %{echo -n ‘yahboom'|baseb4)

4, BENEE, WIEREIRE vnc B

sudo reboot

5.1 BFHBRE5N VNC Server

VNC REB B REEEAMERE] Jetson ZFAT . MREFHE VNC Bz
R, BERARFRENAEFEERENER.

gsettings set org.gnome.Vino enabled true
mkdir -p ~/.config/autostart

vi ~/.config/autostart/vino-server.desktop

B TIENRERINEZSGH, RFFRE.

[Desktop Entry]
Type=Application
Name=Vino VNC server

Exec=/usr/lib/vino/vino-server



NoDisplay=true

Vino VNC server
Jusr/lib/vino/vino-server

MRARRENFEERMANRFPEEATTLUHARE, U ERSHAFEESH
ANRHEZAREN, BNERFRENAFENEREIREAE,

6.3%E4E VNC Server
&R vnc viewer 41T VNC i&EE, BEEETIE ip tilt, HXEEFIR

2 192.168.1.195, i IP st fe s OK, WEXIRAY VNC FFHIANERS,

REHAE VNC FRHE



[E vNC Viewer [ 192.168.1195 - Properties = | E )

File View Help
General | Options | Experl|
Enter a VNC Server address or s ‘ Signin.. -
= =
L
L]
L]
I : !
L
L]
J -
. | !
192.168.1.194:0 19§ 140
VNC Server:  192,168.1.195
Mame: Friendly identifier =
Labels
To nest labels, separate names with a forward slash (/)
Enter a label name, or press Down to apply existing labels
Security
Encryption: Let VNC Server choose -
[¥] Authenticate using single sign-on (550 if possible i |
i Authenticate using a smartcard or certificate store if
"~ possible
Username: pi
P =
[ ok || cancel
m VNC Viewer L =) &J
-
File View Help
Enter a VNC Server address or search ‘ Sign in.
[ 1 1
ko riY =} ta ™ . i
o i 3 i O
192.168.1.194:0 192.168.1.195 192.168.1.224:0 192.168.1.247:0 192.168.43.140




[ 192.168.1.195 (nano@nano-desktop) - VNC Viewer ARl X

Ubuntu Desktop SAmaxn = B % €) 17:40 £

@,

g

Chromium
Web
Browser

nviDiA
Jetson
Developer
Zone

Support
Forums

nNVIDIA.
Jetson Zoo

DO E DD DM

7 jetson orin Nano EEEMA VNC jFEHIEIR



BERE— R wifi AFEAIRBAITNECHEZRY wifi 117, WE
Ffr7

Screen sharing allows remote users to view
of contral your screen by connecting te
wneffubunty local

& Allow connections to control the screen

MAccess Optlons
Mew connections must ask For access
O Bequire a password

Password: S8080®
Show Passward

Networks I
¥ ‘rahboomz [ @

% Wired connection 1 =

A VNC £@E, TEET dp NETRELE, AR EHNE jetson orin
AY9EE Nano BYERME



6. Jtop BYZEFN(ER

Jtop RIZEE

(1) =% JTOP EEAE CPU FHILRABR

sudo apt-get update
sudo apt-get full-upgrade
sudo apt install curl

sudo apt install nano



curl https://bootstrap.pypa.io/get-pip.py -o get-pip.py # NikZac
317N

sudo python3 get-pip.py # IE{TLEERA

sudo pip3 install jetson-stats

#sudo systemctl restart jetson_stats.service

reboot

Jtop

RECERFNRFAM

(1)Jetson f OS $BIEE KRB 7 JetPack, cuda, cudnn, opencv Z£E

RLERE, AT, XEIFRERZIN TR

TensorRT /usr/src/tensorrt/samples/

CUDA /usr/local/cuda-11.4/samples/

cuDNN /usr/src/cudnn_samples v8/

VisionWorks /usr/share/visionworks/sources/samples/
/usr/share/visionworks-tracking/sources/samples/

/usr/share/visionworks-sfm/sources/samples/

OpenCV /usr/share/opencv4/samples/



(2) ¥&62 CUDA Jetson orin nano FEL%%ET CUDAT1.4 iRA, (BEEIAT
{RENRIETT nvece -V BASRIEY, FE(RE CUDA IR BNIMNETEF,

OS hE#s Vim TH, FrliET FENGSRIETNETE

B, BE cudafy bin BRTEAE nvcc:

Is /usr/local/cuda/bin

MREFE,

sudo vim ~/.bashrc HEANECENH; EEEENIILATIREIT:

ERE vim B Esc iREap<REL, BT | THREMAER, AR

A RIS

export PATH=/usr/local/cuda/bin:$PATH

export LD _LIBRARY PATH=/usr/local/cuda/lib64:$LD LIBRARY PATH



if [ -f ~/.bash_aliases 1: then
. ~{.bash_aliases
f1

if ! shopt posix; then
1f [ -f fusr/share/bash-completion/bash completion ]: then
. Jfusr/share/bash-completion/bash_completion
elif [ -f /etc/bash_completion ]; then
. fetc/bash_completion

axnort PATH=/usrf localfcuda/bin:
export LD _LIBRARY PATH=/usr/local/cuda/11b64:

BT Esc IBHEIBOERE, BURTFBAARY, wa HEEFHE

t, qHEE, qlEFEL




REFIRE.

RIEEE source TEXT.

source ~/.bashrc

source f5, WRTEHIT nvce -V HIITERUT

beckhans@Jetson:~$ nvcc -V

=1 jetson@ubuntu: ~

:~S nveec -V
nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 2865-2022 NVIDIA Corporation
Built on Sun Oct 23 22:16:87 PDT 2622
Cuda compilation tools, release 11.4, V11.4.315
Build cuda_11.4.r11.4/compiler.31964100_6

(3) t&& OpenCV

Jetson-nano FEBZ LT OpenCV4.5.4 kA, BTLAHERHS10E OpenCV

pkg-config opencv4 --modversion

9N5R OpenCv LKW, RETRAS, HAMAZ 4.54

S pkg-config opencv4 --modversion

(4) #&& cuDNN



Jetson-nano FELELEF T cuDNN, HEFFaMEET, BIIEiT—TF
B+, tBIEFIeIE FmERY CUDA

Kinta\ jtop =R EAVA TS B#I%EES] 7info, ATLAEZ!I cuDNN AIMRT,
LIRSS

jtop 4.2.1 - (c) 2023, Raffaello Bonghi [raffaello@rnext.it]
Website: https:/f/rnext.it/jetson_stats

PlLatform Serial Number: [s|XX CLICK TO READ XXX

Machine: aarch6g Hardware

System: Linux Hodel: NVIDIA Orin NX Developer Ki

Distribution: t A : 699-level Part Number: 699 Ta7T-0004-300 N.

Release: 5.10.104-te : P-Number: i

Python: 3.8.1€ Module: NV Jetson Orin Nano (4GB ram)
SoC: te 23

Libraries CUDA Arch BIN
CUDA: 11.4.315 Codename: P37
cuDNN: B 5 L4T: 35.3.1

4 Jetpack: 5.1.1

Hostname: ubuntu
Interfaces
wlan®: 192.168.2.1¢
docker®: 172.17.8.1

1ALL 2GPU_ 3CPU_4MEM SENG 6CTRL ppliiasl Quit (c) 2823, RB

EIUE GPIO BT
1. Jetson Orin Nano 5%Mahi&&EOER2TE
1.868T1E

AT Jetson Orin Nano BBO0BSWARIZEGE. HTERLAEZ! Jetson

Orin Nano 988 [/Y TXD #0 RXD BB BIXT Rz4pIES | 8,10,



BCNZR S

]

(s

.

NJ g

10

11

o | S

13

19

11 e FNIES | fil

1 2
3 ¢
a B
{i a]
5 10
11 12
13 14
15 L
i 18
1% a0
21 22
23 24
23 26
AT 48
29 30
a1 32
S 34
30 36
ST 38
g 40

NEES | BCMERES

12

B2 &

4 Jetson Orin Nano 5| 8 (TXD) —Jetson Orin Nano 5| 10 (RXD)



FREONR, iFTEXMURKTEHMEHRKE, NREEEHNTS



sudo chmod 777 /dev/ttyTHST

2 (ERfIENR R ORYTIEE

M github FTEH—EBOERZERG, RCEFIRET LARLXA github iEHEE

&

git clone <https://github.com/JetsonHacksNano/UARTDemo>

HENIL(H

cd UARTDemo

NREAFTEAE UART LERSRTEHS, NNERSTESFAMEED

NIZEHE)

systemctl stop nvgetty
systemctl disable nvgetty

udevadm trigger

4L serial #EHR

sudo apt-get install python3-serial

Lin NS TIER



sudo python3 uart_example.py

nano@nano-desktop:~/UARTDemo% python3 uart_exampl
UART Demonstration Program
NVIDIA Jetson Nano Developer Kit

1I=17ERILAEZ Jetson Orin Nano fEREA&1E"NVIDIA Jetson Orin

Nano Developer Kit\r\n"EEENFRF, FERZHL.

3.8A linux B9 OB F Mt

11517 T <

sudo apt install cutecom

sudo cutecom

FATLAE N cutecom ¥ T —RABZEIRE, BHiEm open FigeER,
SAEIEIT INPUT IANA, REIFEEFEEAZRT Y. ERUE:



CuteCom - Default

Sessions Help
Clgse Device:

234

456 - .
666 RIEREER
hello

ji

hi

EnLF : Char dEla?: u - ‘ sgnd ﬁIE- Plaln =

o BB RONE ks
456
nell N

L

hi sy
EIWREMEE

Clear Hex output Logging to: /homefjetsoni/cutecom.log

Device: /dev/ttyTHS1 Connection: 115200 @ 8-N-1

4. Yahboom #lfEMizt

17T a<

cd ~/GPIO test

python3 test_serial_810.py #A1RiRBXMER, NERRIMFPERE

orin Nano
MSKREERILAEE, REXTAGEMEEHAGER

5. 55N



BNS(EMA USB 5 TTL {=IREBIEFN Orin Nano # @S TE—T/ls 1.4
FEATKIK, AKRED 2. HRABKAERIIBERREEFAESEHN,
18 usb #% ttl #ERAY 5V OF0 nano A 5V #{TERE 3WIRESIE, BHIEL
1B, R Rk, FLEUNERE—H 4HEBR:

https://blog.csdn.net/Ixj362343/article/details/89646731

7. Jetson Orin Nano 12C &l ZiiE

Jetson Orin Nano B9 12C S|iIWNEFfFr=, EFERARIEEFS 12C RS,

GRIGHIBCMRIEESE

R T S| p

= oo {on s [ro

ol RN EEE

[y

Bit&i 12Ctool, &gk :


https://blog.csdn.net/lxj362343/article/details/89646731

sudo apt-get update

sudo apt-get install -y i2c-tools

MEREER, KA

apt-cache policy i2c-tools

(IS

i2c-tools:

B%%: 4.0-2

f&iE: 4.0-2

WRABIZR:

*** 4.0-2 500

500 http://ports.ubuntu.com/ubuntu-ports bionic/universe arm64
Packages

100 /var/lib/dpkg/status

AERE—E% bus LATE i2c 8%, FBEITEIHIRSE i2c K& ik, 4
IMXER 12C 5|fp ST — iy Ox0f AYiRE, Nis BoEXIMATR
& 12C it

sudo i2cdetect -y -r-a 7



jetson@yahboom:~$ sudo i2cdetect -y -r -a 7
[sudo] password for jetson:
p R S | 5 6 7 B 9 a b c d e f

smbus A python FE, INERKZ%E smbus, ZRimEiA:

sudo apt-get update

sudo apt-get install -y python3-smbus

Smbus MNBIFSHEXAIEREATLART 12C &@ifl



function | description I parameters redum vaiue
ShBus ALCess
watie_guick {ackde) Lisck transaciion ind acdr g
pedd_Enie {addr) Read Byle ransatiion. ind addi lang
watie_Eryie {@ddr, valh [ write Byle frarsaction I ackdr, char val kang
e _Enie_ials (ands, cmid) Read Byie Data transaciion Ind addr, ¢ har omd lang
1
witte bryle_data (addr, e, vai) | wirite Byte: Data fransaction int addr, £har crmd, char va oK
read wond data (aodr, omd) Read Waord Data iransaction Ind ackdr, char omd lang
warile wond_dala [addr, cmd, vad) Wirte VWoed Dala ransachon i ackdr, chaar omd, ing val kg
pencess call feddr, cmd val) Process Call transacion. ind adkdr, ¢ har cmad, ind val kg
read _Bbiock _data (addr, cmd) mead Biock Diata ransackon i adkdr, ¢har cmd kng|]
withe Bilock, dats (addr, emd, vals) wieite: Biock Data tranaaciion il g, ehar emd, kong | | hone
bk process call (aodr, cmd, vals) Block Process Call trarsacton int addr, char cmd, leag | | tong [
120 Access
resd e teock_data (o, cmd) Biock Read ransachomn it addi. ehar cmd kg |]
w2 biock data (aodr, omd, vats) Block Wiite fransaction ind adr, char cmd, long | | harm

TERM T ASE oled #RRAVERZES], WRFE
3R (AJLAERA SR oled 15ELR)

WA EFEMNAT oled &



0. QITOLEDmﬂ'E

_Lu 'ﬁ?&’"‘ﬂ:

&

Jetson Orin Nano S|f#) 3 (SDA) —oled &t SDA




Jetson Orin Nano 5| 5 (SCL) —oled #&#k SCL
Jetson Orin Nano S| 2 (5V) —oled &3k VCC

Jetson Orin Nano 5| 6 (GND) —oled &3k GND

S\ Adafruit_SSD1306 X2 oled E, fFRB EHE&IER T8 FEXA
=

pip install Adafruit SSD1306



import time
import os

import Adafruit SSD13@6 as SSD

from PIL import Image
from PIL import ImageDraw
from PIL import Imagefont

import subprocess

class Yahboom_OLED:
def __init__ (self, i2c _bus=1, debug=False):
self. debug = debug
self. i2c bus = i2c_bus
self. top = -2
self. x =20

self. total last =0
self. idle last = 8
self.  str CPU = "CPU:@%"

def __del_ (self):

if self. debug:
print("---OLED-DEL---")

1J%R1% oled:



def begin(self):
try:
self. oled = SSD.SSD1306_128 32(
rst=None, i2c bus=self. i2c bus, gpio=1)
self. oled.begin()
self. oled.clear()
self. oled.display()
self. width = self. oled.width
self. height = self. oled.height
self. image = Image.new('1l’', (self. width, self. height))
self. draw = ImageDraw.Draw(self. image)
self. font = ImageFont.load default()
if self. debug:

print("---0LED begin ok!---")
return True
except:
if self. debug:
print("---0LED no found!---")

return False

Z eI nano FY—LEMERRERBRIATLAERXA py HEE X
A TR, DREREA ip. tf REELAR. AELRR. RENES

e
=5,

T

cd ~/GPIO test

sudo python3 test i2c oled.py

REBCHEENRER, TLAMNEHIMERIEE test_i2c_oled.py [5&4H

Zll jetson orin Nano t LGS :






FLE AR HHHEIE
1. SRR

i3 |
T RERELHGE

2.USB Z{&:3Lix USB 1BHGSLiK 7S
1IRERRLHRE

TR BRTRSTE IMX219 (EREEIIE Sk


https://www.yahboom.com/public/upload/upload-html/1709707038/1.%E6%91%84%E5%83%8F%E5%A4%B4%E6%B5%8B%E8%AF%95.html
https://www.yahboom.com/public/upload/upload-html/1709707038/1.%E6%91%84%E5%83%8F%E5%A4%B4%E6%B5%8B%E8%AF%95.html
https://www.yahboom.com/public/upload/upload-html/1709707038/1.%E6%91%84%E5%83%8F%E5%A4%B4%E6%B5%8B%E8%AF%95.html
https://www.yahboom.com/public/upload/upload-html/1709707038/1.%E6%91%84%E5%83%8F%E5%A4%B4%E6%B5%8B%E8%AF%95.html

JETSON &%
SaEGk

"
£\% %

iy Il
EETEHRE \

=X ) b

15Pin/22Pina]i%k o ©

aErIR Gk, FIFF Jetson orin Nano BY%%im



BN nvgstcapture-1.0 , BGLHERET
EEHRENERT FRPHANGS

--prev_res TURMFRIDHHER, SENERE, BRIE CSHBELANE

SEEEIZ 2 to 12 (5632x4224)
e.g., nvgstcapture-1.0 --prev-res=3
--cus-prev-res BEXRDIHER, BENSE, (547 CSIEGL
e.g., nvgstcapture-1.0 --cus-prev-res=1920x1080
Z SRS ERRNERA! R
BXRIRGLAVENE, EEARIREA q BiEEE
BRE R RS, ERIREA | BiREE, BRERFIRERT

A LA (YAHBOOM fRAGSE(R)

cd /home/jetson/GPIO_TEST

python3 test camera_csi.py #2KiIA$¥TH/dev/videoO
= [

BELRIFLIEIIR TSR ST



csi160 EGLIBT R BT

T IRARXMERREY

2.USB Bkt

USB Bi&killist 2z

HE RIS SR AR EIREE USB S IKE &L, 7£ Nano THY ubuntu
APt A RREK), ERSERERR.



Is /dev/video*

BN NMEGSL, /dev/videoO 2 Orin Nano Fatk EBHHY CSI
H/&3k, /dev/videol FEENERE LAY USB B&L T, MNRi&HE CSI B%

S MRZE videoO
MRSk

1) {EEFERNFEF2R camorama



1.

BN

sudo apt-get install camorama

LiohE, AR RTEAGS: (CERNATATIHE, BSiRERy CSI
BIELZEET, FLBOARINENIZZAY USB FE:X)

camorama

A EREEE, XAMNEELL USB B&3LH935b ) videoO, FRLATNER
EIRYHEE T csi #0 usb |53k, usb B&L—RR 2D BRI videol1 BAEEIS
RS,

2) {ERNRERIIF (cheese)

BN

sudo apt-get install cheese

R, B

cheese

RIETFIF,

A LA (YAHBOOM fRAGEE(R)



cd /home/jetson/GPIO test

python3 test camera_usb.py #ZXiA¥TF/dev/video0

1. Jupter lab 1 Jetcham %&3%

2, Jupyter lab f Jetcham B9% %=

{sEFRuisER

FHEERTHTEENRR, MREMRYEE YAHBOOM MRANRER, X8
PERRR, ULIBEBAE

JupyterLab 7148

JupyterLab REE—/MYER, TLUAAZIES iPython EiEA, LK%
Jetbot FUSIHIEEIIFIFA Ubuntu B ERRRIZIRE . BEEIIRIE—
MBS ETRERRIREEE, ZiBEhpy B RNAR SR Ea88" UEH]
FROETIERX.



File Edit View Run Kemel Tabs Settings Help

= [+ Y g | J\” Hﬁﬁ
< HRETEE
* Name = I——Last Modified
0 sty 12 days ago IE Notebook
@ 0 =im 12 days ago
o 771 12 days ago
o B EE 12 days ago a
A R o iz 12 days ago
- 9 days ago Python 3
NsB= B = —
)\ =l == 12 days ago
9 Desktop 12 days ago Console
3 jetbot 12 days ago
B3 Notebooks AR 2 hours ago
B3 thinclient_drives 12 days ago a
[ yahboom-jetbot 7 hours ago
[ examples.deskio 12 days ago
p P ys ag biona v h b
Cther
Terminal Text File

moEHe P =

BRIBIIREME R FRIEIFMER, B2 Jupyterlab FE:

https://jupyterlab.readthedocs.io/en/stable/user/interface.html

A, TR —EaEARRE 5B RRIXETheE
NS

M= Es 0TS Jetson Orin Nano 4451d., WEESEICA
X HeEFTEXPFIHFE.

iPython 1274 :

RREPFERRZERECARE ipynb" S BE. NSNS
ZiCAR, BREETEXPIIFF, HIiEEHn. EicAamx A "


https://jupyterlab.readthedocs.io/en/stable/user/interface.html
https://jupyterlab.readthedocs.io/en/stable/user/interface.html

BT’ SNIBRT BTN, BIREECAINE G TiRHsRERE
$[CTRL] +[ENTER], #HUTERTTEFRICEBR, AEEE (WRE) &
EZICARBRI TG, EEMTHRTRITBIEN, EBSPE"FUTIHEC R
RS, MRPITHIETHEED W, BEREER—1TESHRC,

FRERTTIREARTTAAIT. TTAIZETTRILER, EEPRER— .

Settings  Help

c E¥ Launcher X | [A] My-TrainingTest1.ipynb X
B+ X DO » m C Code ~

om servoserial import ServoSerial
import ipywidgets.widgets as widgets
from jetbot impert Robot

import traitlets

from jetbot import Camera

from jetbot impert bgr8 to jpeg
from jetbot import Heartbeat

import threading

import time

# FEHF

import inspect

import ctypes Ya h boom

import traitlets L= S 4

import ipywidget?ﬂ#@j)&éﬂts
from IPython.display import display
from jetbot impert era, bgr8 to_jpeg
import os

from uujd®import uuidl

camera = Camera.instance(width=224, height=224)

image = widgets.Image(format="'jpeg’, width=224, height=224) # this width and height doesn't necessarily hc
camera_link = traitlets.dlink((cameras, 'value'), (image, ‘'value'), transform=bgr8_to_ jpeg)

display({image)

blocked dir = "collision_avoidance/dataset/blocked’

free_dir = 'collision_avoidance/dataset/free’

# we have this "try/except” statement becouse these next functions can throw an error if the directories ex
try:

PITIRAE:

BN EEETHEICARNNZE— M TRPUBIIRIIHE. M SHXR
#xf JFFEICARS, RZ=BmEE. E3RPE= FRIRZEKRE S XA ERN
EaIRZRRS, BEEEEREN. ARREE, FeEfTHaIEs
TT. EFEMIAZE, FFERFEESRSRSANE, TEWMESFMENR.



()

File Edit View Run | Kernel | Tabs Seitings Help

Interrupt Kernel L1

=
TEEMIMNAL SESSIONS 2 Restart Kernel... 0.0
5; Restart Kernel and Clear All Qutputs...
KERMEL SESSIONS X
Restart Kernel and Run All Cells...
M} My-TrainingTest1.ipynt
@ Shutdown Kernel
Shutdown All Kernels...
* Change Kernel...
-
EATTIGIRE |

B AR ERTTRA IR N eEHNE", LU HIRTEENZ
FTEXFRIFEOERIR. X, SLUEBANESERITEINRTLE
2[R iR JupyterLab ZicA. IXTEE SENAERBTHEPREIERA!

her

X

D

# i 4
from
impor
from
impor
from
from
from
impor
impor

¥ %
impor
impor



a
(O Mot secure | 192.168.55.1:8888/lab |_,

View Run Kernel Tabs Settings Help Cut Cells X

L & | usb_camera.ipynb ® Copy Cells c
-nano » hello_camera B+ XDOD0O » = ¢ Fashe Cells Balos ¥ Pythor

= Lindge WIUBEL = Lpye
Lo Last Modified Delete Cells DD
mera.ipynb 3 days ago s i B Ctrl+Shifts-
display{image_widge :
play( EEMLCE Create New View for Output |

Clear Outputs

Clear All Outputs v

Enable Scrolling for Outputs

Disable Scrolling for Outputs

Undo Cell Operation z

?9 gﬁ tH @’—%ﬁ?ﬁ | Redo Cell Operation Shift+Z

Restart Kernel..,

New Consale for Notebook

Open Inspector Ctrl+l

You should see an imi, re seems to be an image but

= e

it's fuzzy or a funny color, check to make sure there is no protective film or cap on the lens.

BRI BRI Jupyter iIniEE R JetbotUbuntu OS BY&IRE T {F,

£ Launcher WAEA, RE"Hi" THZRRENR, EEH Launcher TE, 0

REAFAW, BREAMIETRERRY" +" Elfx.

Last Modified



https://jupyterlab.readthedocs.io/en/stable/user/terminal.html

JupyterLab BFRAAENILS2EM TSN iHREI IP:8888

<« C @t ( A Fe2| 1921681.195:8888/lab?

oA @ TEEE MBS @& EM © micobit THE @ Python EREIE|.. P8 ETHERSER. @ FocalFossa/Releas.. & NVIDIA Develope...

: File Edit View Run Kernel Tabs Settings Help

- + [ +] b 4 c [ Launcher X
m|m/
o Name - Last Maodified
W class an hour age E] Notebook
Ty B darknet a day age
B Deskiop 14 days ago
| dlib-19.17 11 days ago #
I Documents 14 days ago
I Downloads 9 days ago fythan3
M instaliswapfile 11 days ago
| jetcam 9 days ago
’. B jetson-inference 11 days ago m Eorisele
| Music 14 days ago
W Pictures 14 days ago ﬂ
B Fublic 14 days ago
| sl 10 days ago Pythan 3
B Templates 14 days ago
| fest a day age
W torch2irt 10 days ago E Other
M torchvisio 12 days ago
I irt_pose 9 days ago

m videos 14 days ago — M E
@ create jupyter_service.py 10 days ago = — v

O dlib-19.17 tarbz2 11 days age Termina I Text File Markdown File Show Contextual

highByte { ) -Ard...

Contextual
[ examples.desktop 14 days ago Help
@ tensorflowDemo.py 32 minutes ago
& testpy 14 days ago
[ torch-1.6.0a0+b31f58d-cp36-cp36m-linux... 12 days ago

BERMAET, FFREERLEIEEEFRRETERR, FINELET

jupterlab E#EATLARIMT_EIRYE IP fIZEER, F5A yahboom)

%4 nodejs 1 npm

sudo apt-get update

sudo apt install nodejs npm

(BERAEZA LEX L RRBIRAZBIRRIREESR jupyterlab

B TRERRiE, B—THRATLUES £0F 12.3.0 AR node

) cittub B =0T



node -v

npm -v

T n &R, BXMEREEFEEEERZ node AIRRA

npm install -g n

o B NIXMELRAYTIEE, — P apS THE T, ARERME
Bk npm £&%F: npm cache clean -f

L& n R npminstall -g n

LB IIERA: n stable

REEFTE JIhRRAS: n latest

TEFMEERA: n 11.6.0

BEC %A node fiRA: n

BEZHAI node hixA: node -v

MBRIEERRAS: nrm 7.5.0

§FRY, 7RSS n RIRAVINEEERL I MARAR] node, tBAT A% = ERHThRAY
BHIE0LAT

sudo n latest



TS, node -v EETRAE, MNRRFEZER, BBATUEHERT,

MRAERIREE, T

sudo n

SHI—MEE, FJUERFRAILERIR node A s, BIINFITIXER
v15.0.1, BT E TSR REREX A, AERERGRRE, A

FEETRA, NRERRER, —REERTHMALLT.

o nodes15.0.1

Use up/down arrow keys to select a wersion, return key to install., d to delete, g to guit

R LERIGESIRE, AISELATHHE

IR

https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2

101.3001.6650.3&utm medium=distribute.pc relevant.none-task-blo

g-2%7Edefault%7ECTRLIST%7ERate-3-105288314-blog-101249978.2



https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4

35%5Ev27%5Epc relevant t0 download&depth 1-utm source=distri

bute.pc relevant.none-task-blog-2%7Edefault%7ECTRLIST%7ERate-3

-105288314-blog-101249978.235%5Ev27%5Epc relevant t0 downloa

d&utm relevant index=4

ANTTRZIRAINE R (FERREGHEE)

https://www.cnblogs.com/mo3408/p/16828382.html|

24t jupyterlab:  (ZBE2RS, LM RTRIET)

sudo pip3 install jupyter jupyterlab

sudo jupyter labextension install

@jupyter-widgets/jupyterlab-manager

sudo jupyter labextension install @jupyterlab/statusbar

ERENEESNE:  (IRFENSHRBPRAE, mTA=iA sudo chmod
777 TRF PR

jupyter lab --generate-config

IREFH AN notebook RIZHE (IXBLRFREMIR, B_IXNHHABANZD) |

jupyter notebook password


https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://blog.csdn.net/jabony/article/details/105288314?spm=1001.2101.3001.6650.3&utm_medium=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&depth_1-utm_source=distribute.pc_relevant.none-task-blog-2~default~CTRLIST~Rate-3-105288314-blog-101249978.235^v27^pc_relevant_t0_download&utm_relevant_index=4
https://www.cnblogs.com/mo3408/p/16828382.html

HFHEIRERAEA notebook FIFEEMNFEXEIRENEIRIEEHN, 15

SWCENSRNRERE!

REFHBEFE5N jupterlab, create jupyter service.py {41 EHEC S IR

4

1&1T create_jupyter_service.py 474 jupyter_service.service {4

python3 create jupyter service.py

IR ERNZIRS UGB E R SRS

sudo mv nano_jupyter.service
/etc/systemd/system/nano_jupyter.service
#{EREIZARSS

sudo systemctl enable nano jupyter.service
# FIFEZIRS

sudo systemctl start nano_jupyter.service

4% jetcam

JetCam 2FF NVIDIA Jetson B3 F{5EHRY Python 1B#15ME. (/8 Jetson
B Accelerated GStreamer f@{4e] 5&Fh USB 1 CSI BEHBCEER. &

MMEENEHE/ES numpy #7148 image = camera.read(), I8 EEHLA running


https://developer.download.nvidia.com/embedded/L4T/r32_Release_v1.0/Docs/Accelerated_GStreamer_User_Guide.pdf?uIzwdFeQNE8N-vV776ZCUUEbiJxYagieFEqUoYFM9XSf9tbslxWqFKnVHu8erbZZS20A7ADAIgmSQJvXZTb0LkuGl9GoD5HJz4263HcmYWZW0t2OeFSJKZOfuWZ-lF51Pva2DSDtu2QPs-junm7BhMB_9AMQRwExuDb5zIhf_o8PIbA4KKo

= True $EEIAMINZEIFHIEZE, JetCam f557E Python FalE Al TNEAYREES

B85, LEHER JetCard Z&%EhY Jupyter Lab RiEIAEH,

BRI IaRE

git clone <https://github.com/NVIDIA-AI-IOT/jetcam>

cd jetcam

sudo python3 setup.py install

PERRYERRIRELST LR https://github.com/NVIDIA-AI-IOT/jetcam &

&

3. & TensorFlow(i%%&)

4. Jetson Orin Nano #&ZE TensorFlow GPU {2

SRIYBRES < TensorFlow GPU g7, Zi< TensorFlow GPU iR AFE
FRINECEYF CUDA, RNITELREE TensorFlow GPU Z/i, B—LEA128%Sw

MARNE =B EFERLE— . IR EFIRRE LT tensorflow,


http://github.com/NVIDIA-AI-IOT/jetcard
https://github.com/NVIDIA-AI-IOT/jetcam

[AJ9 Jetson Orin Nano RERLREE T Python3.8 irA, FRLAZRZEE pip A2

iR ERRY

sudo apt-get install python3-pip python3-dev
Zifg pip RICRIBRINRAE, SEIEECHREIEFR python3 -m pip
install --upgrade pip #F4% pip

=17 pip3 -V IRER

1 jetson@ubuntu: ~/Desktop

S pip3 -V

pip 23.1.1 from fusr/local/lib/python3.8/dist-packages/pip (python 3.8)

2. TRIPLENRFITNIFEEENE
sudo apt-get install python3-numpy

(& PythoniESR—N BIEFE, SUSABRGEERASHEFEE, Wit
W RIEEERIRMARENEFREE. )

sudo apt-get install python3-scipy

(Scipy 2— 1 RTHZE. RZ. ITEQENERREE, FJLLMEREE. R
7. L. BGGE. BROTLEEERIKE. ESCEFER, )

sudo apt-get install python3-pandas

(pandas 2ETF NumPy N—fT R, 2T ER A THRAEIESTHESTE!
#£0Y, Pandas W\ T KEEF—LARERNSIRED, 12T SX0tR/EAR
HUREFTERIT A, pandas 12t 7 KEReEF TRIEREREBMREHEAIREL



MAE. (MERMESERI, 2 Python BB KMEMEVEIE SIS
HNEEERRZ—. )

sudo apt-get install python3-matplotlib

(Matplotlib 2—* Python B9 2D &EFE, BLARMEE USUBEEERY

R BEIVMEERHIRERERBIRIER)
sudo apt-get install python3-sklearn
(RS AIEIR IR IEIE DT L)
3. &%& TensorFlow GPU kR

(1) #iA CUDA EEWHIEELEE

nvcc -V

ANERAEEZI CUDA IRAS, B NIEHaZsE

[+ jetson@ubuntu: ~/Desktop

- 5 nvecc -V
nvcc: NVIDIA (R) Cuda compiler driwver
Copyright (c) 28085-2822 NVIDIA Corporation
Bullt on Sun_Oct_23 22:16:07_PDT_20822
Cuda compilation tools, release 11.4, V11.4.315
Build Luda_ll.q.r11.4HLGmitIEr.319641ﬂﬂ_ﬂ

: -

RGBS EXTHERIRRRTT &

https://zhuanlan.zhihu.com/p/513220749

RRTREEINE


https://zhuanlan.zhihu.com/p/513220749

sudo apt-get install python3-pip
sudo python3 -m pip install --upgrade pip

sudo pip3 install -U testresources setuptools==65.5.0

4= python BYMKEIT

$ sudo pip3 install -U numpy==1.22 future==0.18.2 mock==3.0.5
keras preprocessing==1.1.2 keras_applications==1.0.8 gast==0.4.0

protobuf pybind11 cython pkgconfig packaging h5py==3.6.0

%% TensorFlow GPU R R (E&LEEFEFHT, BNFRABELTE)

(3.1) EERE=

$ sudo pip3 install --extra-index-url

https://developer.download.nvidia.com/compute/redist/jp/v51

tensorflow


https://developer.download.nvidia.com/compute/redist/jp/v51

AT EEMAY tensorflow ZaiiifA.,

https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-pl

atform/index.html#install

(3.2) BEZ=

EATELRE FRKET, FURIITUSEREEEETE, REOFEAN
ETE. BERESEIRFR JetPack fRAZEIIRAY TensorFlow, £
MNIINEEEMHERRETH— I B4E, EERFEEEESEIIR
71 jetpack hiRZA<PTHEC,

https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-pl

atform-release-notes/tf-jetson-rel. html#tf-jetson-rel

NVIDIA TensorFlow

TensorFlow Version Contalner JetPack Version
2.12.0 23.04 B LX
2.11.0 23.03, 23.02, 23.01
2.10.1 22.12 5.0.2
2.10.0 22.11,22.10
291 22.09, 22.07
22.06 5.0.1

2.8.0 22.05,22.04, 22.03 5.0


https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform/index.html
https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform/index.html
https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform-release-notes/tf-jetson-rel.html
https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform-release-notes/tf-jetson-rel.html

1) ¥ WHL U4 B 5@ winSCP k{4 _EEF jeston Orin Nano /Y

/home/jetson {43k,

2) EfESEpzia, BAES (pip3 install +ERINANRAZER)
pip3 install xxx.whl

TEIEFARE ST R ST x—EREE 5 Y(YES)ET.

3) FeRkZERBMALITESRN tensorflow 2E&IIR,
python3

import tensorflow as tf

IRERIEX BRI,

e

HesEHiE:

https://forums.developer.nvidia.com/t/official-tensorflow-for-jetson-

nano/71770

https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-pl

atform/index.html#install

4, % Torch&&Torchvision(i%E)

%% Torch&&Torchvision(i%H)


https://forums.developer.nvidia.com/t/official-tensorflow-for-jetson-nano/71770
https://forums.developer.nvidia.com/t/official-tensorflow-for-jetson-nano/71770
https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform/index.html
https://docs.nvidia.com/deeplearning/frameworks/install-tf-jetson-platform/index.html

{(EFRIRAF IR I BTHREBMRRIAR, MRERARE yahboom hRAY
RISAR, TLIBEBAE

RGN R SEC BN ER7

I+l jtop 10W|CPU 5.3%]|GPU 0.0%

jtop 4.2.1 - (c) 2023, Raffaello Bonghl [raffaello@rnext.it]
Website: https:f/rnext.itfjetson_stats

Platform Serial Mumber: [s|XX CLIC

Machine: aarch&4 Hardware

System: L1 Model: NVIDIA Orir

Diftributxun Ubun 20.084 focal 699-level Part

Release: 5.10.184-tegra P-Number: p37¢

Python: 3.8.10 Module: : n Orin Nano (4GB ram)

SoC: t'.?::_jl'
Libraries CUuDA Arch BI
CUDA: 11.4.315 Codename: P3T6E
cuDNN: 0 L4T: 35.3.1
Tensorr o2 Jetpack: 5.1.1
YPI: 2.2.7
Vulkan: 1.3.20 Hostname: unbutu
OpenCV: 4.5.4 with CUDA: Interfaces
wlan®: 192.168.2.164
docker®: 72 1

1ALL 2GPU 3CPU 4MEM SENG 6CTRL [BHISWE Quit {c) 2623, RB

1.%%%& torch

FEIBHETRY torch SUASETRY whi 3214 E4EZ] jieson orin Nano £

pip3 install torch-xxx.whl

T2 MREE pip3 install torch Ei&B%W GPU [RAEHY, BREIGEET]
HERIRIEEENE GPU IRERY, WAEES jetson EMIE FFa=5chkRD



jetson@ubuntu: ~/Desktop

- S python3
Python 3.8.10 (default, Mar 13 2023, 10:26:41)

[GCC 9.4.8] on linux

Type "help”, "copyright”, "credits” or "license” for more information.
=»>> import torch

=»> print(terch.__ version_ )

1.12.0a8+2c916ef.nv22.3

2.% 2% torchvision

BILXMRUEREIS torch 1EXIRIAIARA

https://github.com/pytorch/vision &M torch & 1.12, B4

torchvision B3 0.13.0 i\ &S

sudo apt-get install libjpeg-dev zlib1g-dev libpython3-dev
libavcodec-dev libavformat-dev libswscale-dev

git clone --branch v0.13.0 https://github.com/pytorch/vision
torchvision

cd torchvision

export BUILD VERSION=0.13.0

python3 setup.py install --user


https://github.com/pytorch/vision

FFRARTohBIRT

Fython 3.8.10 (default

[GCC 9.4.8] on Linux

=»> import torchvision

jetson@ubuntu: ~/Desktop

S python3

, Mar 13 2023, 16:26:41)

Type "help”, "cupyriqkt", "credits" or "license" for more information.

»>> print(torchvision._ version_ )

8.13.0

=

https://blog.csdn.net/weixin 45463952/article/details/125857709?ut

m medium=distribute.pc relevant.none-task-blog-2~default~baiduj

s baidulandingword~default-1-125857709-blog-128227652.235Av3

2\ pc_relevant_default base3&spm=1001.2101.3001.4242.2&utm rel

evant_index=4

5. jetson-inference KIFHEE (IXF)

jetson-inference I i5HEE

jetson-inference IMREE 1.EARNRAR 2. AHFENINBhR A ECEWEIFT

. 3. FHaREEE 3.1 TEFEEIKEL 3.2 THAEXIFS 3.3 THHEXAY


https://blog.csdn.net/weixin_45463952/article/details/125857709?utm_medium=distribute.pc_relevant.none-task-blog-2~default~baidujs_baidulandingword~default-1-125857709-blog-128227652.235
https://blog.csdn.net/weixin_45463952/article/details/125857709?utm_medium=distribute.pc_relevant.none-task-blog-2~default~baidujs_baidulandingword~default-1-125857709-blog-128227652.235
https://blog.csdn.net/weixin_45463952/article/details/125857709?utm_medium=distribute.pc_relevant.none-task-blog-2~default~baidujs_baidulandingword~default-1-125857709-blog-128227652.235
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html

python #&IR 3.4 JISHHITIENN 4. %R 5 FHRMRIF 6. HTIIERRR

PR TIR R
1.(EFRiER

AHGFRERTEHERELE jetson nano HI5ER, HiZEFER YAHBOOM haYiE
C IR

2. FHERIRIRR A EC B ANE PR :

m jtop 10W]CPU 9.3%|GPU 0.0%

jtop 4.2.1 - (c) 2023, Raffaello Bonghl [raffaello@rnext.it]
Hebsite: https://rnext.it/jetson_stats

Platform Serial Mumber: [s|XX CLICK TO READ

Machine: aarchs4 Hardware

System: Lir Model: NVIDIA Orin Nano e Kit

Distribution: Ubuntu 208.84 focal 699-level Part : 699-137 104 -300 N,

Release: 5.10.184-tegra P-Number: p37e¢ BE4

Python: 3.8.10 HModule: D Je n Orin Nano (4GB ram)
SoC: tegr

Libraries CubAa Arch BI

CUDA: 11.4.315 Codename :

CuDNN: 8. . 166 L4T: 35.3.1

TensorR i Jetpack: 5.1.1

YEI: 2.2.17

Vulkan: 1.3.20 Hostname: unbutu

OpenCV: 4.5.4 - Interfaces
wlanB: 192.168.2.164
dockerf: 172.17.08.1

1ALL 2GPU  3CPU 4MEM S5ENG 6CTRL pUlidel Quit {c) 2823, RB

MEAREEETLEE, JLAFREIMRMIFAY jetson-inference E4RE,
BEFEEIEANE] jetson orin Nano H, fRE, EHIZN"ZRIER"FRE

3. FHRiEE


https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684374349/jetson-inference%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html

3.1 TEHEERIKIR

sudo apt-get update

sudo apt-get install git cmake

3.2 TEAEXIFS

git clone https://github.com/dusty-nv/jetson-inference
cd jetson-inference
git submodule update --init ## IR PSRN TEIR, FTEHEIRZ LR,

ZIE(TJLR, AR FEATE

3.3 T&iEXAY python tEiR

sudo apt-get install libpython3-dev python3-numpy
sudo apt-get install python3-scipy

sudo apt-get install python3-pandas

sudo apt-get install python3-matplotlib

sudo apt-get install python3-sklearn

3.4 IHHITIE



#7145 jetson-inference/CMakePrebuild.sh, 18./download-models.sh jF

R, (RUEINMHERE) i)

apt-
apt-
apt-
apt-
libglib2.
apt-

get update
get install
get install
get install
g-dev

get install

t-get update

dialog
libpython3-dev python3-numpy
libglew-dev glew-utils libgstreamerl.@-dev libgstrea

qtbase5S-dev




73k 1 ALBFATLA RIS ER

cd jetson-inference/tools

.Jdownload-models.sh

BHTIRERS, £BTEERE data/network BISAIRIR M, EERIZ
A BEIEE T

73i% 2 AILMBEA RAEINEEZAYMIF R jetson-inference FER
8, BEENEFHEEEE jetso nano Y jetson-inference/data/network

B, ReHTHEE BEwd

for tar in *.tar.gz; do tar xvf $tar; done

R
N FREEZAN .9z XER, Rlkds<s: for gzin *.gz; do gunzip $gz;
done

SFRRES N tar.gz EHRY, B TE&<S: fortarin *.tar.gz; do tar

xvf $tar; done

5. FFRRIFE



cd jetson-inference

mkdir build #FBIAHRHLENE, XGTT
cd build

cmake ../

make (8& make -j8) # (7 build HEF)
sudo make install # (£ build BRETF)

MERAEBIREE, RIBFEE THAZ,BEE 3.2 ZBZH1T git submodule
update --init X{TH<, HEHINGETH, HETFE

6. TR B R

cd jetson-inference/build/aarch64/bin

./imagenet-console ./images/bird 0.jpg output.jpg

# PUTSHTARERAT (F—RFEERKE, BEAMTHERIR)



;§I yahboom@Eyahboom-desitop: - fvahboomyfjetson-inference/build faanchéid fbin

HEIXIR B F&EE output,jpg AT,

SEER ERERR

BlLS




109, 8§70% blﬂ Amerlcan r

UhEsS



HesEH0E:

1.https://blog.csdn.net/aal779/article/details/122055432

2.https://github.com/dusty-nv/jetson-inference/blob/master/docs/b

uilding-repo-2.md

6. Hello Al World

0./ 7t

NVIDIA TensorRT™2—1"SHEREZIHEFE, CEEREFIHE
RAEEFIEITHY, A ARESEIEEN AEFRAGEREEITE, T
IEHAE), EF TensorRT MIRIFERERFLLIR CPU SEERIHITIEREIR 40 15, &
FA TensorRT, BRILARCTERTE T EESEHIS)INHEMEIEE, LISHEE
REREE, SEHMEINBANEEIERLD, RAXZSE~RFSE.

TensorRT #37F NVIDIA B9H174mFEEE CUDA 2z £, (FiEsemsFIF
CUDA-X Al ha9EE, FFRTEMA, AATERE, Baltlze, SH&EitE
FIEFAC T B RE I EERAIEE,

ensorRT JOiREF IR N FBRIEFEREIRML INT8 #1 FP16 {16, HIntiisn

i, BERE, EFEMERESE. TSR 25RO N AEFIE
B, XRUFEZLATIRSS, BafiERATNABREFIER,


https://blog.csdn.net/aal779/article/details/122055432
https://github.com/dusty-nv/jetson-inference/blob/master/docs/building-repo-2.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/building-repo-2.md

Hello Al World BJLASE27E Jetson EinfT, B3E(FF TensorRT TR

FIfEA PyTorch ##TiT85S), Hello Al World BIHEEE S ——EIER

Python & C++4R5 B CRIEIG D AN SIQNN AR, IARIUHEREGN

Sy —
TE7IN

STEALIPEA N S G HORTIEP7E Jetson B35(T, TS

L EE—RZIEET,

2. BEli& IR

7. BifoKiEE

1.ImageNet XJESiHITH S

BEZMERBENREFINETRH, SFRE. l/EMAMENDE, FAE
RHREFRERE—NREFIERERRS, SERE R EEE LD
BRID KM EEIRBIHRFNIR,

imageNet WHRFEZWMABGHEEENSERIE0ME, £ 1000 MNISH
ImageNet ILSVRC #iEeE Ei#177)llZ:f5, GoogleNet 1 ResNet-18 &5y
RS RPBNTE, BRIUUTEAERIIEMD SRR, FAEHT

C++#0 Python BURIfER
£ Jetson E{#H ImageNet i2%:

87, 1EFEI=HEER imagenet R E—LaBIEG L imagenet iR

B, einE—1 ek EG, R/ TensorRT #1 imageNet Z8#1THEIRE, A



[EBEN KERARFMHER, ZMBE images/ B3R MM 7 Ht&ER
RITPIEIE.

WEIMBRE, ERRERIZIRAT aarch64/bin HRH:

cd jetson-inference/build/aarch64/bin

TR, AR imagenet R RAIEIGEHTHEE, B C++8%
Python 35K, INREMFEARIE Docker 7588, BIVEEDLAIBHIYERET
2l images/test HEEHIBE R, ARG, XLEGGREZNENIZER jetson
{2 /data/images/test BRHEE

#C++
$ ./imagenet images/orange 0.jpg images/test/output 0.jpg #

(default network is googlenet)

# Python
$ ./imagenet.py images/orange 0.jpg images/test/output 0.jpg #

(default network is googlenet)

IR FORBEITEMERNET, TensorRT B LD FHAT BRI, X
MR ARINB G RERw R FRIME £, EISRERZERIETE
IR INEL



PRT INEERNEURSS, BRI LANNEEBEIRRY B REGEISHA-

2. T EkE s AR

LUT TS |1E5R0E G o SRR E A, FHBm T E:

Network
AlexNet
GoogleNet
GoogleNet-12
ResMNet-18
ResMNet-50
ResMNet-101
ResMNet-152
VGG-16

VGG-19

Inception-v4

CLl argument  NetworkType enum
alexnet ALEXNET

googlenet GOOGLENET
googlenet-12 GOOGLENET 12
resnet-18 RESNET_18
resnet-58 RESNET 58
resnet-181 RESNET_181
resnet-152 RESNET 152

vEg-16 VGG-16

vegg-19 VGG-19

inception-v4 INCEPTION V4

BE, BEERNNEIUEEESHNSRERE, FHENTIEThE.

(ERA RIS FARE:



ERLABEE <17 ERY--network iR&IR BN ERFPENA CLI S5z —
KISEEMERMREL, FOABRT, NRKIEEAIEAT--network ix&, M

£70#; GoogleNet,

WEIMBR, ERRERIZIRAT aarch64/bin BR:

cd jetson-inference/build/aarch64/bin

TE 2@ ResNet-18 {&RIgg—LoT/7 :

#C++
$ ./imagenet --network=resnet-18 images/dog 2.jpg

images/test/output_dog.jpg

# Python
$ ./imagenet.py --network=resnet-18 images/dog 2.jpg

images/test/output_dog.jpg

I BEEBCHEEMRRYIER MEEC T3 resnet-18.tar.gz R4
network R RHEE, AREE(T EEVER. ERTIRHAVRER
LIEZSA LEER

3. B TR GLIRAETR



A1z BIsEARY imagenet.cpp/imagenet.py At ] LA FSCASHEALIAR.
SISAR G B EE:

MIPI CSI cameras (csi://0)
V4L2 cameras (/dev/video0)

RTP/RTSP streams (rtsp://username:password@ip:port)

LIS 2T R LEaierr—Lails =,

C++
$ ./imagenet csi://0 # MIPI CSI camera
$ ./imagenet /dev/videoO # V4L2 camera

$ ./imagenet /dev/video0 output.mp4 # save to video file

python
$ ./imagenet.py csi://0 # MIPI CSI camera
$ ./imagenet.py /dev/videoO # VAL2 camera

$ ./imagenet.py /dev/videoO output.mp4 # save to video file
OpenGL BOFETAIZLIFRETR. DENRER. DRIRNEREE
AR LERInERER, 7£ Jetson Nano £, GoogleNet #]1 ResNet-18 AR

RRAZEILL) 75 FPS (ELEAMD Jetson FIERR)



1IZN FIRE R A LURBIZIA 1000 FAREENNNSR, HADRERERERS
1000 Z:335:AY ILSVRC ImageNet #iiEEE EIIIZRAY. 1000 fhRBISI5A93
FRERET, BJLATE data/networks/ilsvrc12_synset words.txt Y repo F$%

2

Hello Al World X FE1&2 RAIBIZRIX—BBD BILCEER. TR, Bl
FraERMSNNLE, CABIIRREMS T IRATDFIELTR,

8. ilEE R AR

IZEIR S RRE

WIEEIG 3 FAEE 1.9)||ZBIR0ES 2. FREXEREURESEHIZ: 33014
< 4IRS EREE SRS EHAR 6.)|455c5efs, 1BfRBYEER—
> onNano BUREI (4 7.8 TensorRT £bERES 8. 1 MMIIZREER. 35 M|

ZxEEA. 100 IS EHANEER 9. MR

1.3l RIRYES

XN HFEFFIART, python A7Z%EEF torchCPU+GPU fRZ, Yahboom
HNRGEEEETENT ., NRERE, BEITTE, FERIFE LN, ATkl
EXRRTIEFEN torch ULEHIE,

cd jetson-inference/build


https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232806/%E8%AE%AD%E7%BB%83%E5%9B%BE%E5%83%8F%E5%88%86%E7%B1%BB%E6%A8%A1%E5%9E%8B.html

Jinstall-pytorch.sh

2. FHiaRd s dE R E g

cd jetson-inference/python/training/classification/data

wget
https://nvidia.box.com/shared/static/0577zd8yp3Imxf5zhm38svrbrv4
5am3y.gz -O cat dog.tar.gz

tar xvzf cat_dog.tar.gz

YNREF ERRLEEE AR, RILAZIRERRY 188/ cat_dog"HRikE!

cat dog.tar.gz {£4@%l Nano Lk, yahboom ®JUABkZ bR

3. TIgRYARS

cd jetson-inference/python/training/classification

python3 train.py --model-dir=models/cat dog data/cat dog

ERMRAFEARSEIEIERE “EIL" ERHIRELAEHSEAR

H GUL.

#Z5F=mE GUI
sudo init 3 # stop the desktop

sudo init 5 # restart the desktop



SHREIARF (S51%)

https://github.com/dusty-nv/jetson-inference/blob/master/docs/pyt

orch-transfer-learning.md#mounting-swap

AN IEFHIaRYS B RRIE

Use GPU: O for training

=> dataset classes: 2 ['cat’, 'dog']

=> using pre-trained model 'resnet18’

=> reshaped ResNet fully-connected layer with:
Linear(in_features=512, out features=2, bias=True)

Epoch: [0][ 0/625] Time 0.932 (0.932) Data 0.148 (0.148)
Loss 6.8126e-01 (6.8126e-01)  Acc@1 50.00 (50.00) Acc@5
100.00 (100.00)

Epoch: [0][ 10/625] Time 0.085 ( 0.163) Data 0.000 ( 0.019)
Loss 2.3263e+01 (2.1190e+01)  Acc@1 25.00 ( 55.68) Acc@5
100.00 (100.00)

Epoch: [0][ 20/625] Time 0.079 ( 0.126) Data 0.000 ( 0.013)
Loss 1.5674e+00 (1.8448e+01) Acc@1 62.50(52.38) Acc@5

100.00 (100.00)


https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-transfer-learning.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-transfer-learning.md

Epoch: [0][ 30/625] Time 0.127 (0.114)  Data 0.000 ( 0.011)
Loss 1.7583e+00 (1.5975e+01)  Acc@1 25.00 (52.02) Acc@5
100.00 (100.00)

Epoch: [0][ 40/625] Time 0.118 (0.116)  Data 0.000 ( 0.010)
Loss 5.4494e+00 (1.2934e+01)

Epoch: [01:XFR)IGEIELANER 0: 85— MNRZIEESE, HA
2RillZx 35 AR aJRMER--epochs=N IEEIEZ L EHE N=100,8]
ill& 100 4NEHA

[N/625]: 2R RIS RIBI SR ML E4ME) | R EBR IR S
BE, BMARUHEN R/ NZ 8 NER, BILAA--batch=N EESHRIEFITRIL
RORANIFIaNHEIR[100/625]-> EHE&[800/5000]) -Time: HRTEIGHLRATE
IERYE)(#) -Data: HRIBGHUXRIMEINEATE(FD) -Loss B 4RI ERFA
IREFHBREMTIIRE) MRMEENIZ 10 R, #LIERIEIR 6, BNE

T—Ta<

python3 train.py --model-dir=models/cat dog data/cat dog

--epochs=10 --batch=6

5RBIBEHAE

EIX1NH 5000 TEEHRAERRIEIESEE L, £ Jetson orin Nano _Ei)l|%k
ResNet-18 SMRTHIRAFZE 2 08, 8B ALY 55 o8k 54E288KZ] 35
NATHEFD 80%890 345 E. TEIFT 2 HItad) |4 ESIEEERRMERTX



% TERAE 30 NATHEA, ResNet-18 t2EUAZR! 80%HIKEIRE, 1£5 65
DNITHR, BT 82.5%HIMEMHRE. B 7 EWMIIIZaTE, EaTLUEIEEn

FIRENA)EH—TREEHESRESTESRIRE, BOABR T, il
BIARENIETT 35 MIH, BRNREAFEEFFFPAKNEEIEN
1RE, ST LIRRNR L) 1A F—2 (AT LA R MBS LRIt 7T B 3
Fra))ll45). Bid--resume XNSEHTIRE Bl IRUBHR/AREIS
/cat_dog FIEAL T4k 35 NEHBRYEEELFD 100 NEERRVREY, SNRIFAE
gk, AJLAECEEEUEER] Nano TRIRRYERE
/jetson-inference/python/training/classification/models/cat dog
fRIERYF, yahboom BUSRGNIAEERIE, EHELEFE 100 R84/
EERiE]

6.))llgx5eEEE, IBRBIER— onNano RIIREI {4

onNano BYREISE 51 TensorRT #1740

python3 onNano_export.py --model-dir=models/cat_dog

XIGEE— 1B 9 resnet18.onNano HEAY

jetson-inference/python/training/classification/models/cat_dog/

7. TensorRT 4MBE)S

LA yahboom $={&RYa5 < /9451



cd /home/jetson/jetson-inference/python/training/classification
export NET=models/cat dog

export DATASET=data/cat dog

imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/labels.txt

$DATASET/test/cat/01.jpg cat.jpg

PALERIA SHiTSEEE, TMETHEMNEEMENIER, ZhSENE—ik
BhR K=2R:

/home/jetson/jetson-inference/python/training/classification

MRRRRENRFBRE R TIMMA— TS

cd /home/jetson/jetson-inference/python/training/classification
export NET=models/cat dog

export DATASET=data/cat dog

imagenet --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/../labels.txt \

$DATASET/test/dog ./data/cat_dog/test output dog

MHERA
/home/jetson/jetson-inference/python/training/classification/data/c

at dog/test output dog B&FF

NRIRAEEFTFHR G ST



imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0

--output_blob=output 0 --labels=$DATASET/labels.txt csi://0  #3d

CSI &5k

imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/labels.txt

v4l2:///dev/video0  #33 v4I2 B{gL

HeTnsX 4 IHA, a8%:

https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux

-streaming.md

8. 1 MMIZREEA. 35 MIEZREHA. 100 NSRRGSR

> Epoch ©
* Train Loss 1.4975e+00

Train Accuracy 50.7400
* Val Loss 7.8194e-01
* Val Accuracy 48.9000*

1 N)I145EHA

* Trainm Loss 5.2043e-01

* Train Accuracy 73.3206
* Val Loss



https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md

35 Ml

SEHBRBIZER




100 1™

ZREHIR B4,

a]LAEE] 100 Ml

ZREHARIEEEREL 35 I

SRR ERAVBEAAIRTT.

9.H#R

MRFEECHEMEAIARNER#TIISE JUASELITRIEE:

https://qgithub.com/dusty-nv/jetson-inference/blob/master/docs/pyt

orch-collect.md



https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-collect.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-collect.md

9. BItFGiNiEE

H F e i 2
1.f5 F DetectNet B %%

AT AR ) A s BN BR B SEER o 32 ToR, BRATTRE B RO B
R, JFENE SR TR AR R S R E . SEBRAR, G
N X 28 B o RS VF 22 AN [R] B R

detectNet X RA4Z3Z FGAE M, 55 A 30 12 FEHE 1) AR R 81 38 S H 200
MEEEME. detectNet 7] LLA Python Fl C++rR A8 . 4 ] (i 2 1) % Fl 73t
WIS IARLAL, 152 0L 3. A P BRAR AL Z /5 MS COCO il 45 EIlZRm
91 2% SSD-Mobilenet-v2 157, ZEATE Jetson I # F TensorRT 2 T S
TP RE .

2.\ ER AR A B

B, kM= EH detectnet 27K & A7 5 A EUER HH X Re BR T Ha A/
AR Z A, I — LA A AT I

B IEAE A RS A R i 28 bR i (BRI SSD-Mobilenet-v2) (1]
i)

optional--overlay #x7, ] LUZ LLIE 540 & 1) box. line. labels. conf Al
none MZH & .

BRINE N--overlay=box. labels, conf, ‘B @/~ HE. bRZEAE(EEE
K T7 ARG T2 i 3E 78 130 FRAE, T B4R AN 2 i) AR S 78 1R e 58

optional--alpha {&, ©WE& NI4T alpha W A1E (BRIAMEN
120) .
BIE, HTRERNR/NRE (BRIAER 0.5 .

R A Ad Y & Docker 4%, @ UCH i S LRAT 2] images/test #4410 H %
i, SRJE, 1E jetson HEFH/data/images/test T, HJLMRZAE SN EHL &% EEE
XL



H: BITRFIZH, EREHCBEFENERTHE ST resnet-18.tar.gz
BRSO 2] network SXHR T A BRIZAT LEFREF . #ARIMTREEREG AT
EEHA LHNER.

TH A1 (P 242 T aarch64/bin H &

cd jetson—inference/build/aarch64/bin

LR A2 {5 FH 2RI 1) SSD-Mobilenet-v2 £541 7F B A G AT A B — 227541

# C++
$ ./detectnet ——network=ssd-mobilenet-v2 images/xingren. png
images/test/output xinren. png

# Python
$ . /detectnet. py —network=ssd-mobilenet-v2 images/xingren. png
images/test/output xinren. png

R B KBTI, TensorRT K AL 2k JLAr B HRALALM LS. 31X
A DA Y R 28 SO B8 Jim 1 S A7 B A b, DRLMORE SR ASE P A TR 32 AT BE AR
Hu AN A .



3. A EALI A

A LLfE images SO BAF RO, kA2

cd jetson—inference/build/aarch64/bin

BRI

# C++
. /detectnet pedestrians.mp4 images/test/pedestrians ssd. mp4

# Python
. /detectnet. py pedestrians. mp4 images/test/pedestrians ssd.mp4

RHOR -

AJ LA F --threshold ¥ & 2K r) 18l jm) T 58 okl REBUE (GBRIAME N 0.5)
43217 L 548 LR ATE R
AT Z Wi I i) detectnet.cpp/detectnet.py FEA 0] LA TS MHALR . CHF

HDE 31 TR IRGE

MIPI1 CSI cameras ( csi://0)
V4L2 cameras ( /dev/videoO )
RTP/RTSP streams ( rtsp://username:password@ip:port )

CAN A AEARALIT el R Sh R i () — S g R 37 52

C++

$ . /detectnet csi://0 # MIPI CSI camera
$ . /detectnet /dev/video0 # VAL2 camera

$ ./detectnet /dev/videoO output.mp4 # save to video file

python



$ ./detectnet.py csi://0 # MIPI CSI camera
$ . /detectnet. py /dev/video0 # VAL2 camera
$ . /detectnet. py /dev/videoO output.mp4 # save to video file

OpenGL i I H1 7 172 B o A3 Al 1 R 6 G 1032 SR ) s S B RTE
BLT SSD MIHLA H AT B s I TERE . X2 — M FIAE R 451 7

UARAERIARISEE TR A R B R X B, BB ISR 3 1 R Bl 1 22l fe
Hi--threshold 24 [k sl Al B fE (BRAMEN 0.5)

IZEIR S RRE

WIEEIG 3 FAEE 1.9)||ZBIRES 2. FREXEREURESEIZ: 33014
A< 4G FHIRRYE ERRE SR EHR 6.4 55EEfs, BB —
> onNano BUREIZ (4 7. TensorRT £bERES 8. 1 MMIIZREER. 35 M|

Z5EHA. 100 MR EHBRIZER 9 bR

1.3l ZRIRYES

X PNIEFFIART, python /iZ%EETF torchCPU+GPU hR#&, Yahboom
HRGRELTENT. NRRTE, BEITRE, FEAFLEN, WaLl
EARRFIHIER torch FIZEHIE.

cd jetson-inference/build

Jinstall-pytorch.sh

PR AR SPLTELIES S
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cd jetson-inference/python/training/classification/data

wget
https://nvidia.box.com/shared/static/0577zd8yp3Imxf5zhm38svrbrv4
5am3y.gz -O cat dog.tar.gz

tar xvzf cat_dog.tar.gz

YNSRE R EAMEEE T AR, AILAZIMMERRY"#REY/ cat dog”FRikE]

cat dog.tar.gz {£4@%l Nano k, yahboom TJUABkiZ Lb IR

3. TIgRYARS

cd jetson-inference/python/training/classification

python3 train.py --model-dir=models/cat dog data/cat_dog

TRMRAEARESEIES RS "I ERIRRELAENEAR

= GUI.

#ZFSHE GUI
sudo init 3 # stop the desktop

sudo init 5 # restart the desktop



SHREIARF (S51%)

https://github.com/dusty-nv/jetson-inference/blob/master/docs/pyt

orch-transfer-learning.md#mounting-swap

AN IEFHIaRYS B RRIE

Use GPU: O for training

=> dataset classes: 2 ['cat’, 'dog']

=> using pre-trained model 'resnet18’

=> reshaped ResNet fully-connected layer with:
Linear(in_features=512, out features=2, bias=True)

Epoch: [0][ 0/625] Time 0.932 (0.932) Data 0.148 (0.148)
Loss 6.8126e-01 (6.8126e-01)  Acc@1 50.00 (50.00) Acc@5
100.00 (100.00)

Epoch: [0][ 10/625] Time 0.085 ( 0.163) Data 0.000 ( 0.019)
Loss 2.3263e+01 (2.1190e+01)  Acc@1 25.00 ( 55.68) Acc@5
100.00 (100.00)

Epoch: [0][ 20/625] Time 0.079 ( 0.126) Data 0.000 ( 0.013)
Loss 1.5674e+00 (1.8448e+01) Acc@1 62.50(52.38) Acc@5

100.00 (100.00)


https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-transfer-learning.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-transfer-learning.md

Epoch: [0][ 30/625] Time 0.127 (0.114)  Data 0.000 ( 0.011)
Loss 1.7583e+00 (1.5975e+01)  Acc@1 25.00 (52.02) Acc@5
100.00 (100.00)

Epoch: [0][ 40/625] Time 0.118 (0.116)  Data 0.000 ( 0.010)
Loss 5.4494e+00 (1.2934e+01)

Epoch: [01:XFR)IGEIELANER 0: 85— MNRZIEESE, HA
2RillZx 35 AR aJRMER--epochs=N IEEIEZ L EHE N=100,8]
ill& 100 4NEHA

[N/625]: 2R RIS RIBI SR ML E4ME) | R EBR IR S
BE, BMARUHEN R/ NZ 8 NER, BILAA--batch=N EESHRIEFITRIL
RORANIFIaNHEIR[100/625]-> EHE&[800/5000]) -Time: HRTEIGHLRATE
IERYE)(#) -Data: HRIBGHUXRIMEINEATE(FD) -Loss B 4RI ERFA
IREFHBREMTIIRE) MRMEENIZ 10 R, #LIERIEIR 6, BNE

T—Ta<

python3 train.py --model-dir=models/cat dog data/cat dog

--epochs=10 --batch=6

5RBIBEHAE

EIX1NH 5000 TEEHRAERRIEIESEE L, £ Jetson orin Nano _Ei)l|%k
ResNet-18 SMRTHIRAFZE 2 08, 8B ALY 55 o8k 54E288KZ] 35
NATHEFD 80%890 345 E. TEIFT 2 HItad) |4 ESIEEERRMERTX



ResNet-18 Training

Cat/Dog Model

Bccuracy

B 5 18 15 28 25 3@ 35 48 45 58 55 68 65 78 75 B& B85 598 9

Epoch

EAZ955 30 MEJHA, ResNet-18 tRELAZR 80%AIFEHAREE, 7£58 65 MTHE,
BT 82.5%RIEHE. B T EYMYIZETE, SR LB EINETESER
KEH—TREEFHENENESRIVEE, BOAERT, JIgHRiR
ENIE1T 35 MHTHA, (BRINREAFEFTIARERMNEFIEE, &
I LIRRIR IG5 R —2 (AT LA R MBS LERTth 75 B 3400
%), Bid--resume XN SEHRITRE Bl IBIMIR/IREIUY/ cat_dog F
R TIIZR 35 NEHARVIREIA 100 NEHARUAEE, aNSRYEAAER)IZR, AILA
B CIBEENEZ] Nano THIRRIEERE
/jetson-inference/python/training/classification/models/cat dog
fEEREF, yahboom RUSRENIAFEERE, BEEBLEFE 100 RY)I4kE
HREY



6.)ligr5eEefE, HBIRBIEER—4> onNano RUIRBIC{F

onNano BYREISEF 51 TensorRT #1740

python3 onNano_export.py --model-dir=models/cat_dog

XIGEE— 1N Z 9 resnet18.onNano HEEY

jetson-inference/python/training/classification/models/cat_dog/

7. TensorRT 4MBE|S

LA yahboom $={&RYa5 < 9451

cd /home/jetson/jetson-inference/python/training/classification
export NET=models/cat dog

export DATASET=data/cat dog

imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/labels.txt

$DATASET/test/cat/01.jpg cat.jpg

PALERIASiTSEEE, TMETHENEEMENILER, ZhSENE—ik
BhR K=

/home/jetson/jetson-inference/python/training/classification

MRRRENRFRBRE R TSN — TS



cd /home/jetson/jetson-inference/python/training/classification
export NET=models/cat dog

export DATASET=data/cat dog

imagenet --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/../labels.txt \

$DATASET/test/dog ./data/cat_dog/test output dog

MHERA
/home/jetson/jetson-inference/python/training/classification/data/c

at_dog/test output dog B&ZTF

NSRBI TFHR G ST

imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0

--output_blob=output 0 --labels=$DATASET/labels.txt csi://0  #3XJ

CSI &5k

imagenet.py --model=$NET/resnet18.onNano --input_blob=input 0
--output_blob=output 0 --labels=$DATASET/labels.txt

v4l2:///dev/video0  #33 v4I2 gL



HeBnsX 4 IHo, a8%:

https://qgithub.com/dusty-nv/jetson-inference/blob/master/docs/aux

-streaming.md

8. 1 MIZREHA. 35 MIEZREHA. 100 NSRRGSR

1 N)I145EHA

=> Epoch ©
* Train Loss 1.4975e+00

* Traln Accuracy 50.7400
* Vval Loss 7.8194e-01
* Val Accuracy 48.9000*

35 /NII4REIER

=> Epoch 34
Train Loss 5.2043e-01

Train Accuracy 73.3200
val Loss 4.5062e-01
Val Accuracy 77 .8000*



https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md

35 Ml

SEHBRBIZER




100 1™

ZREHIR B4,

a]LAEE] 100 Ml

ZREHARIEEEREL 35 I

SRR ERAVBEAAIRTT.

9.H#R

MRFEECHEMEAIARNER#TIISE JUASELITRIEE:

https://qgithub.com/dusty-nv/jetson-inference/blob/master/docs/pyt

orch-collect.md

3. BItFIS TS


https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-collect.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytorch-collect.md

=[agiRl:3E

1.{# M DetectNet FELITR

AIERNRBIGIEERTE NN BGRIEMTR, Tk, HIIBERXE
Mgial, FETRBAFIERERMPSHNRINE. SEGD AR
SRR EREB FMNIF S A RHIRIR.

detectNet WREZEURIEAREA, FRALCURRNAFIENLIFTIRIE
KBIFIESEE. detectNet TTLIM Python 1 C+ -+ (R, BXAIMHTE
ROSHFUIIZACUIER, B2ITX, FRNBAMEELZETE MS COCO #iE
£ Hi)I14589 91 2 SSD-Mobilenet-v2 #85Y, iZiBHRIZE Jetson {5

TensorRT SCER 7 SERTHEIRMHRE,

2. NEfSHRENRTSR

Bt HEAI=IER detectnet IRFREMFHSEIGPEXIR. FRTHEAN/
BHEERZ S, e — LMY/ TR



BERUEEFRRIRELAIMEIRS (FAIAJ9 SSD-Mobilenet-v2)
(FJi%)
optional--overlay 173, AJLLRLUES SRR box, line, labels,

conf 1 none FUAESH.
ENAESI--overlay=box. labels, conf, ERNME. IrEFHEREEE.
KANETRHIEFTANATIE, MBS AHIFRIEFTIVICER

optional--alpha &, BREEINIERFERERY alpha B&E (BA
B 120) .
BE, ATFEERNNENIE BAMESNO0.5) .

ANRIGFEEAYZ Docker 28, EINEHIHEGIRFE images/test EEAY
BRH. AfG, & jetson #E#/data/images/test T, AILUMRBEZHEMENL

R LEEXLER.

T IE1TEAZzE, ERECEERRNER TEECS T resnet-18.tar.gz
1RBZHE] network XK T ABEIET LEAIER. (BRI JIRIERISIGE
AILAEESA LEER.

BIRREEEIRAITF aarch64/bin BRH:

cd jetson-inference/build/aarch64/bin

AT 2EREAIARY SSD-Mobilenet-v2 &R EGRHHEIIT AR —LE73 451



#C++
$ ./detectnet --network=ssd-mobilenet-v2 images/xingren.png

images/test/output_xinren.png

# Python

$ ./detectnet.py --network=ssd-mobilenet-v2 images/xingren.png

images/test/output_xinren.png

IR FRETEMERRT, TensorRT 82O FHATESRMAML, X
NI RACRINE A BE R EFRIME £, FICERERZIREANETT
BRI,



3. RIS

BJLATE images SHREBFHIR, BKIEH

cd jetson-inference/build/aarch64/bin

BT

#C++

./detectnet pedestrians.mp4 images/test/pedestrians_ssd.mp4

# Python

./detectnet.py pedestrians.mp4 images/test/pedestrians_ssd.mp4

R



pedestrians.mp4

person 66. 9%

\

potted plant B8§2°

person 65. 4°

B LAEFE--threshold &3k _Eaim FEXISNREE (BAEA 0.5) .
4. iB1TLAHEGLRRER

(12 B15EFY detectnet.cpp/detectnet.py At BT LAFBTFSCAHENLIR.
SISHIRGA SR EIE

MIPI CSI cameras ( csi://0)
V412 cameras ( /dev/videoO )

RTP/RTSP streams ( rtsp://username:password@ip:port )
LA 2EENIT IR EEshiiEFr— il =,

C++



$ ./detectnet csi://0 # MIPI CSI camera
$ ./detectnet /dev/videoO # V4L2 camera

$ ./detectnet /dev/videoO output.mp4 # save to video file

python
$ ./detectnet.py csi://0 # MIPI CSI camera
$ ./detectnet.py /dev/videoO # VAL2 camera

$ ./detectnet.py /dev/videoO output.mp4 # save to video file

OpenGL BEAHFERHNEESZHIRNEIRIRIRABLFENSCRIEEILR. 15

I, BT SSD i EBRIEEREMIMRE. XE— MERERERIGIF:



lﬁérson 77.@%

MREISRETIRAENZIFENNS, SEEERTERIEN, B=
i /3--threshold 24PEEIBINENSIE (BUAEN 0.5) .

4. JIEIIRIERE

HIZEII SR MHRE

SIS SASARE 1.9)||SR BT 2. W EREEHT N 3. TR R E=MH
TE 480142 200 EC B R 55855 ONNX6. S AEREIH
E R NSRS TFHRGSLHTRB AT LU AL R as< 7173145
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https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html
https://www.yahboom.com/public/upload/upload-html/1684232883/%E8%AE%AD%E7%BB%83%E5%AF%B9%E8%B1%A1%E6%A3%80%E6%B5%8B%E6%A8%A1%E5%9E%8B.html

13l RIRY S

EXNFEFIRET, python W% EElF torchCPU+GPU kR4S, Yahboom
MIRBREBERFNT . RRLE, BEITRR, FERFLN, ALl
BARZEYZFER torch L EHIE.

cd jetson-inference/build

Jinstall-pytorch.sh

EAEGHRE SR —LEIAER, MENLIIFESAKIEIIaYES
&, FRLAFHERHENEMRBIERIS%, WMREBMLIGEEL—F/
IlgreiiE

2 W EGHRBIHIT T

cd /home/jetson/jetson-inference/python/training/detection/ssd
wget
https://nvidia.box.com/shared/static/djf5w54rjvpqocsiztzaandg1m3a
vr7c.pth -O models/mobilenet-v1-ssd-mp-0 675.pth

pip3 install -v -r requirements.txt

MREATERZ LN, SERETEAT, TLR/MR/ARESE T/ fruit
M HE, FHEREUEE]



/home/jetson/jetson-inference/python/training/detection/ssd/m

odels X{#T Yahboom RURRNITTHER(F

3. TR =M T

cd /home/jetson/jetson-inference/python/training/detection/ssd
python3 open_images downloader.py --class-names
"Apple,Orange,Banana,Strawberry,Grape,Pear,Pineapple, Watermelon

" --data=data/fruit

XS EEMEHEANERE T TR, URIFHERFZAFEHERE
TXAZHERTILAMER—TRIGEHTRE YAHBOOM RIRGRIEEE
ENGEPSEN[ES) SN A

python3 open_images downloader.py --stats-only --class-names
"Apple,Orange,Banana,Strawberry,Grape,Pear,Pineapple, Watermelon

" --data=data/fruit

fESLieR, 7977 D) || 8RR TE) (FORGEE =S A)) , ST sERR B IRIFEIR T 8L < 10K,
BAMFRNEG®S, (RIVRE ST, SLUERRE TEREEE

--max-images %INEL--max-annotations-per-class 1%IQ:

--stats-only: R} TFEXINENE R, A2 NEHAVENER



--max-images FSEIREREAEEHENER, RITREENE
REG S T SRIREIREAREIER, MR—MEREB— M EEEZHER,
LB R BRI,

--max-annotations-per-class &N KR HTEIEEEERNLFIEN,
NR— R AL FIEDTIZHE, BERCHEE—NREERE
KBRS HATHE, XEIFEER.

Flan, WNERERAEXT/KEREUEE[ER 2500 sKE(&, Sal LGSR TE
2R

python3 open_images downloader.py --max-images=2500
--class-names
"Apple,Orange,Banana,Strawberry,Grape,Pear,Pineapple, Watermelon

" --data=data/fruit

4NER--max-boxes #EINE--max-annotations-per-class RiZE, EAER
T, FrEuBEREEENEH TE—REIt, Ttz — BT

--stats-only,

4. Fr il

cd /home/jetson/jetson-inference/python/training/detection/ssd



python3 train_ssd.py --data=data/fruit --model-dir=models/fruit

--batch-size=4 --epochs=30

TR MRAFEA BB EHREEISITEPHE “EIL" FRiR TR
ZH=mE GUI.

#Z~FIsEHE GUI
sudo init 3 # stop the desktop

sudo init 5 # restart the desktop

SRR (S51%)

https://github.com/dusty-nv/jetson-inference/blob/master/docs/pyt

or ch-transfer-learning.md#mounting-swap

g S ERIECE IR ER

[i=sad b EGAE iR
--data data/ HIEERNNE

)| S
--model-dir models/ B ESHE

R

EMNPRSI
ZRUDIBNE

--resume none


https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytor
https://github.com/dusty-nv/jetson-inference/blob/master/docs/pytor

[i=pudld RRIME i ik

RHRTERIZ

RIETRARE
=IEIIATE

--batch-size 4

AZ 100 29
--epochs 30 EVRY, B8N

15188

RIS S

--workers 2 £20(0 =£2£H

E257 )

WMREBELILTTRAINIGZRTNESRRE, BaTLlig Ctrl+C RLELE
A, HELAREER--resume=1i€= B IRIFTR/AREIA/fruit i
71145 30 MNEEARYEEELFD 100 NEHIRRES, INSR(FAEIILZR, v LIE
CEREMER] NX RURRIEEER
/jetson-inference/python/training/detection/ssd/models/fruit f#/Em;

%, yahboom RURGNIAFEIRE, BEEEEFE 100 JRA)IERSHIREL

5.151RB451 /9 ONNX

TR, BAIBEAGIGTAOEELA PyTorch #15%9 ONNX, SXHERATRERT

LAF TensorRT I0EE:



python3 onnx_export.py --model-dir=models/fruit

XIBIRTF—1B 9 ssd-mobilenet.onnx FEREY

jetson-inference/python/training/detection/ssd/models/fruit/

6.SAERANER

INRECHERXNE R, STLUEHEXAE R EER NX#HTIR5. 2871
B SR/HEEI M/ fruit T_EE 960 SKKRAIEIRE! nx AY
/home/jetson/jetson-inference/python/training/detection/ssd/data

., B (images.zip) ARAGHEE.

export
IMAGES=/home/jetson/jetson-inference/python/training/detection/s
sd/data/images
cd $IMAGES &8& mkdir test && cd ../..
detectnet --model=models/fruit/ssd-mobilenet.onnx
--labels=models/fruit/labels.txt \

--input-blob=input 0 --output-cvg=scores
--output-bbox=boxes \

"$IMAGES/fruit *jpg" $IMAGES/test/fruit_%i.jpg



IHAYZESRIE
/home/jetson/jetson-inference/python/training/detection/ssd/data/t
est BT MREAPRECHER, BBiETLIAGS, BIEERS
eiRk fruit_*.jpg, BIREMRE jpg fBTAY, BUBTEMET®S, FHIE
AEERT

MRBRFTFEEH TR L TS

detectnet --model=models/fruit/ssd-mobilenet.onnx
--labels=models/fruit/labels.txt \

--input-blob=input 0 --output-cvg=scores
--output-bbox=boxes \

csi//0  #csiBHEL

detectnet --model=models/fruit/ssd-mobilenet.onnx
--labels=models/fruit/labels.txt \

--input-blob=input 0 --output-cvg=scores
--output-bbox=boxes \

v4l2:///dev/video0  #3F v4I2 EBgsL

HEBTAXHRIFIFA, 8%

https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux

-streaming.md



https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md
https://github.com/dusty-nv/jetson-inference/blob/master/docs/aux-streaming.md

YAHBOOM BYSERHTFAE 7 F3ilI4x 30 )REVIRELRD1)|12% 100 JREVEELRYIRE!
ZEER 30 RHYLEER :
/home/jetson/jetson-inference/python/training/detection/ssd/data/t
est 30 100 JRHILS

£&:/home/jetson/jetson-inference/python/training/detection/ssd/dat

a/test 100 AHGFERENLIEENE F#EI1TIEY SRAVANERTR:

a0, JIgeREEN, BEARS, RUESHEGIEZRBIRIRRE L.



5. {BXHE

IBXS3E

1iBX S EINE

HAVGERHRETN BT —NREZIVERIEN HE. BEXDERET

EERAIA, BRTY DREREEGRR, MAREINER. XEBEERT
YIGRRYEHSRBI =TI TETIRRLIRY, X ETREEIR RS IR RN
ICHIE2ERMEE (FCN) . 2ETRRERASIERE, e MIE~E
TIFSAREBENSRIIESRNEGRESR, SETSENSTER.

segNet %% 2D ER(FABN, ARBEESGERKBEBEIE _ER.
EEBREMERYN T EoRAIIREH, segNet AJTLAM Python #1 C++

SRfEA.

TEE SR



£ Jetson _F EGSCRTHRERY FCN-ResNet18 MZRHSEZFhTiTi)

TR ENREL,

TERRHERRIT)

KIFEX--network 2%, BITET 21 2 FCN-ResNet18 4%, & PyTorch

FREN D ENREIRIER, LINFATINEEIAY segnet

ERTERSEMND R LT 1)

%, S5 ONNano &L LAINEL

TensorRT,

Dataset Resolution CLI Argument Accuracy  Jetson Nano = Jetson Xavier

512x256 fcn-resnetl8-cityscapes-512x256 83.3% 48 FPS
1024x512 fen-resnetl8-cityscapes-1824x512 3% 12 FPS 175 FPS
2048x1024 fcn-resnet18-cityscapes-2048x1624 89.6% 3 47 FPS
576x320 fen-resnet18-deepscene-576x320 96.4% 26 FPS 360 FPS
864x480 fcn-resnet18-deepscene-864x480 96.9% : 190 FPS
512x320 fen-resnet18-mhp-512x326 86.5% 34 370 FPS
640x360 fcn-resnet18-mhp-648x360 87.1% 23 FPS 325 FPS
320x320 fcn-resnet18-voc-320x320 85.9% 5 508 FPS
512x320 fcn-resnet18-voc-512x328 88.5% 375 FPS
512x400 fen-resnet18-sun-512x400 64.3% y 340 FPS

640x512 fcn-resnet18-sun-640x512 65.1% 224 FPS

XEAFKET LRI R CEZEEER FEWILE

https://github.com/dusty-nv/jetson-inference

2. B RBEXSE

LT R—MEREH R MMEEL S Bl Eran = a9l

WEMBRE, BRRENZiRITF aarch64/bin HRH:

cd jetson-inference/build/aarch64/bin


https://github.com/dusty-nv/jetson-inference

TEREERA fcn-resnet18-cityscapes t=EAY—LE R -

--network= IXEEAJLUNE C TFHEWREIHiHZE. FIaNHKIXERIR

fcn-resnet18-cityscapes

#C++
$ ./segnet --network=fcn-resnet18-cityscapes images/city 0.jpg

images/test/output.jpg

# Python
$ ./segnet.py --network=fcn-resnet18-cityscapes images/city 0.jpg

images/test/output.jpg






TEHIFZ DeepScene #IEEHBEFRM/MZFIMER AR, BEITFTFIMIL
Az ARSI ERER.

C++

$ ./segnet --network=fcn-resnet18-deepscene images/trail_0.jpg
images/test/output_overlay.jpg # overlay
$ ./segnet --network=fcn-resnet18-deepscene --visualize=mask

images/trail 0.jpg images/test/output mask.jpg # mask

python

$ ./segnet.py --network=fcn-resnet18-deepscene images/trail 0.jpg
images/test/output_overlay.jpg # overlay
$ ./segnet.py --network=fcn-resnet18-deepscene --visualize=mask

images/trail_0.jpg images/test/output mask.jpg # mask

e ERECEERRNER MEE C THAREEE] network SR
ZFeREisT LEAVER. ERBARHEREM TR LERER

3. B TR GO EETR

BAi1ZBI{EREAY segnet.cpp / segnet.py AR LARFSCASEIR. 32
FRORGY LB EIE:



https://github.com/dusty-nv/jetson-inference/blob/master/examples/segnet/segnet.cpp
https://github.com/dusty-nv/jetson-inference/blob/master/python/examples/segnet.py

MIPI CSI cameras ( csi://0)
V4L2 cameras ( /dev/videoO )

RTP/RTSP streams ( rtsp://username:password@ip:port )

LI REanziz Y —LL 87 = - A X ] FIRREY

C++

$ ./segnet --network=<model> csi://0 # MIPI CSI
camera

$ ./segnet --network=<model> /dev/video0 # VAL2
camera

$ ./segnet --network=<model> /dev/video0 output.mp4 # save

to video file

python

$ ./segnet.py --network=<model> csi://0 # MIPI CSI
camera

$ ./segnet.py --network=<model> /dev/video0 # V412
camera

$ ./segnet.py --network=<model> /dev/video0 output.mp4 # save

to video file



Hrh model 23AI TR LUSENFOX B EARELE fcn-resnet18-mhp,

OpenGL BEOFRERAIZEN T 2w HAISCRIEGILR, LURA T IEHE

#C++

$ ./segnet --network=fcn-resnet18-deepscene csi://0

# Python

$ ./segnet.py --network=fcn-resnet18-deepscene csi://0




6. ZNEIRAY

s EiRR!

s ERBIRI SN TS AR ERYES. THEFHEHITHE. DNN BEERH
BEEFNRREEENEGDRET. FIa1, ETF ResNet18 AIFH)IIZEE
{£F 16 IEYE ., BRI LABNS ISREE AR s Fidt T 70 SRAIRTTRIE .

actionNet FHEIRISR—RIZM— A, FENWE/RERVEBNSITE T,
HLURSEEERLE. actionNet AJLAM Python #1 C++5pfER. {E/fE

F3 actionNet 5971, H5H C++#0 Python BORAIFERR.

2158173

BESCRRGIREBR DIETaERA, ENENIREESGERE.

#C++
$ ./actionnet /dev/videoO # V4L2 camera input, display

output (default)



$ ./actionnet input.mp4 output.mp4 # video file input/output (mp4,

mkyv, avi, flv)

# Python

$ ./actionnet.py /dev/videoO # V4L2 camera input, display
output (default)

$ ./actionnet.py input.mp4 output.mp4 # video file input/output

(mp4, mky, avi, flv)

192.168.2.81 (jetson@yahboom) - VNC Viewer = O *

- TensorRT 8.2.1 | resnet-18-kinetics-mome

__ 22. 04% shrugging

BOABR T, HEEKER—ICE X, LEERXBREH T RARREO.



e ERECEERRNER MEE C THAREEE] network UK
ZFREIET LEAVER. ERBARHREEM TR LERER

LAT 2R RRYFRSSIZRRIZEIRBIAREY, LUK AT INEE(IRY actionnet BY

H*X--network %4

Model CLI argument  Classes

Action-ResNet18-Kinetics resnet1s 1040

Action-ResNet34-Kinetics resnet34 1040

BIAE resnet18, XEHERIETE Kinetics 700 30 Moments in Time £iE

& DIIEFRY CGRBIRESIRIBS AL .

7. E&hvt

Efdit

1.@7h

ZHETTBREM A BIREH (X)) NSTREREML (NEXER).
ZBRETESHNA, 8f5FH. AR/VR, HMI (AHFRE) FIEB/EER
IE. AAFHIFERESBMEITHRM T I5R0EE, 2R R s mia

WS A.



poseNet WRIFZEURIEAEAN, ABHNRERIIR. 3 IWUREHHE
B RNEINRERIER, LIRENIUETNXERZEREE. ETLL

B EHFEINRE. poseNet ATLAM Python #1 C++H{sEFS,

{E/9fER poseNet 2A97RFI, B C++F1 Python BIRGIFERF, IXLEREARE
BB SR, MSAIRGLHZ N AREE., BRSNS TSEBIRTmN/tH

HRIESER.

2. BISFRYESHT

B, UBRII=RE—LFIEG LiE1T posenet 7-fll, B L EIR R
72l images/test EEHBIERF. AR5, £ jetson #E#/data/images/test
T, LRSS ZNENIZE L EEXLEIR

HMEMBE, BRERERIRmAT aarch64/bin HRH:

cd jetson-inference/build/aarch64/bin

AT 2(HFIERIA pose-ResNet18-Body 1&ELH{T AREEHITHI—LERE -

#C++

$ ./posenet images/humans_4.jpg images/test/pose_humans_%i.jpg

# Python



$ ./posenet.py images/humans 4.jpg

images/test/pose_humans_%i.jpg

R FRETEMERRT, TensorRT 821D FHATESRMAML, X
NI RACRINE I EBE R EFRIME £, FICERERZREANETTE
BRI,

3. s it

BRI GIIRESR DIETEBMIT, BN "BEIIRASER" T
NIRRT,



#C++

$ ./posenet /dev/videoO # csi://0 if using MIPI CSI camera

# Python

$ ./posenet.py /dev/videoO # csi://0 if using MIPI CSI camera

BB FERRR:

#C++

$ ./posenet --network=resnet18-hand /dev/video0



# Python

$ ./posenet.py --network=resnet18-hand /dev/video0

IR ERACEENMENER FMEEC TEIREESH4E] network KL
ZabiztT E EVER. ERRIMRHNBEGM T URER N\ LEIERF



BRER (MIRESRRE, BESHREN) E—NES, BRGNS
S5ERpEFK. BAILSERERERIENESR CEUTIBISNNRE
FF) |, A LSBT EEE AN EE DNN, ANRSS:4&iN/EREREIE R, B

EREEE— T BTN U2-Net,

backgroundNet IJ53RENE G, FHiaHBI=EE, backgroundNet BJLAM
Python #1 C++7{#Fd.  {E/9fEF3 backgroundNet K097, B C++7H0

Python B7~IF2R:

2.i817561

LU EiRnE R E G E =AM

HMEMBE, BRREIREAT aarch64/bin HRH:

cd jetson-inference/build/aarch64/bin

#C++



$ ./backgroundnet images/bird 0.jpg

images/test/bird _mask.png # remove the
background (with alpha)

$ ./backgroundnet --replace=images/snow.jpg images/bird 0.jpg

images/test/bird replacejpg # replace the background

# Python

$ ./backgroundnet.py images/bird 0.jpg

images/test/bird _mask.png # remove the
background (with alpha)

$ ./backgroundnet.py --replace=images/snow.jpg images/bird 0.jpg

images/test/bird_replace.jpg # replace the background

-replace S {TEEIET AT BIRL BNEIRIIIHE , CEARERENE)
StgNERES PR
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3.5CAJHSR

BAECHEGIR DT SMREERR, BN "BEIIRANSER" T
ENIRE:

#C++

$ ./backgroundnet /dev/videoO # remove the
background

$ ./backgroundnet --replace=images/coral.jpg /dev/videoO #

replace the background

# Python

$ ./backgroundnet /dev/videoO # remove the
background

$ ./backgroundnet --replace=images/coral.jpg /dev/videoO #

replace the background



BEfEERER, SULUERTSELE (BOARE) | BUMNE (5 WebRTC

X)) BE, SHSEERFEIISIGS

9. SERRE GV

BIRRE ST

1.9748

REERRI T HbELRE]. SMAEEIIUFHISREER, BhELEE
M {RHEHLEL RGB-D 18#1, TLES DNN BefE BB R AREGHERTERSRE (X



MEPIRARE) . FERMEE TSR FastDepth 183, THRERAEETAN

& (FCN) scHlX—Bfri—fEiE.
depthNet WREZREBEGIF /BN, HRLREER., KREBWEGLUH
TEIdE, (BIRERER R ATEREBIERE. depthNet BJLAM Python
A1 C++ehfEF. E(ER depthNet 3974, AR T C++#1 Python
B BIFERs :
2. B LEFERE
B, ISR RHIEIR LIE(T depthnet R, B THN/HLER
(| Y = =) N N TS pei Al =12 pris =\

--network BEXUEAEERRYRERERINLE RS

I IE I HEHSRFE] images/test 3B RP. RS, 1E jetson HHE
/data/images/test T, BILMRBZMNENIRE L EEXLE R

HMEMBE, BRRERIREAT aarch64/bin HRH:

cd jetson-inference/build/aarch64/bin

T REAGRBFEREGTR—EA:

#C++

$ ./depthnet images/room_1.jpg images/test/depth room_ %i.jpg



# Python

$ ./depthnet.py images/room_1.jpg images/test/depth room %i.jpg

IR FOREITEMERET, TensorRT BEE /LD FHAT BRI, X
MR ARINB R RwEFRIME £, EILSRERZEENIEITI
2P SichiE=

3. SRR RERE

BESCRRGIREOBN DIETREEREMALT, B "EEIRMSER"
EHEINIRE BB,

#C++



$ ./depthnet /dev/videoO  # csi://0 if using MIPI CSI camera

# Python

$ ./depthnet.py /dev/videoO # csi://0 if using MIPI CSI camera

IR MREEAN/N, TiEEMREL, FJLAER--depth scale=0.5 S48/
KNREEGRIA/N, SERIMETEIAN, BEf--BABE=X--BASE

=Y

10. DeepStream WSS (I%E)

DeepStream HiFEE



DeepStream IRIFFEIE 1 185827018 2. 4A%FEAY jetson orin Nano ECE 3.
FriaaEE 3.1 TEABXAVKHE 3.2 T librdkafka HZ&d 3.3 &

Deepsteam4 IGEHTR

11522/ ER

FHIZEATEEEENORER, WREANZ YAHBOOM WRAFRIERIERAILL
BEEHE

2. 825289 jetson orin Nano EgE

=

I* jtop 10W|CPU 9.3%|GPU 0.0% L8] 2

jtop 4.2.1 - (c) 2023, Raffaello Bonghl [raffaello@rnext.it]
Website: https://rnext.it/jetson_stats

Platform Serial Number: [s|X
Machine: : 64 Hardware
System: Linux Model: NVIDIA (
Distribution: U 28.084 focal 699-level P
Release: 5. -tegra P-Number:
Python: 3.8.10 Module: N

SoC: tec
Libraries CUDA Arch BIN
CUDA: Codename: P
CUDNN: L4T: 35.
Tensor Jetpack: 5.1.1
VPI: 2.2
Vulkan: 8 Hostname: unbutu
OpenCV: 4.5.4 with CUDA;: Interface

wlanf: 1

dockero:

1ALL 2GPU  3CPU  4MEM SENG SCTRL pptiigel Quit (c) 2823, RB

HEMIER, XMECERE M Deepstream6.2 hixANEY Wik :

https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS

Quickstart.ntml#update-bsp-library



https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://www.yahboom.com/public/upload/upload-html/1684374439/DeepStream%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA(%E9%80%89%E7%9C%8B).html
https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS_Quickstart.html
https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS_Quickstart.html

3.FFaRsE

3.1 TEABRXRIEH

sudo apt install \

libssI1.1\

libgstreamer1.0-0 \
gstreamer1.0-tools \
gstreamer1.0-plugins-good \
gstreamer1.0-plugins-bad \
gstreamer1.0-plugins-ugly \
gstreamer1.0-libav \
libgstreamer-plugins-base1.0-dev \
libgstrtspserver-1.0-0 \
libjansson4 \

libyaml-cpp-dev

3.2 T%k librdkafka #H%&3E

git clone https://github.com/edenhill/librdkafka.git
cd librdkafka

git reset --hard 7101c2310341ab3f4675fc565f64f0967e135a6a



./configure

make -j2

sudo make install

sudo mkdir -p /opt/nvidia/deepstream/deepstream-6.2/lib
sudo cp /usr/local/lib/librdkafka*

/opt/nvidia/deepstream/deepstream-6.2/lib

3.3 Z2% Deepsteam

BYEREXEEHE

https://developer.nvidia.com/embedded/deepstream-on-jetson-dow

nloads-archived deepstream sdk v6.2.0 jetson.tbz2, FHiH{iT F&. &

AR R RS A AR E!

deepstream_sdk v6.2.0 jetson.tbz2, FE#Z4 jetson orin Nano.

sudo tar -xvf deepstream_sdk v6.2.0 jetson.tbz2 -C /
cd /opt/nvidia/deepstream/deepstream-6.2
sudo ./install.sh

sudo ldconfig

4.383F


https://developer.nvidia.com/embedded/deepstream-on-jetson-downloads-archived
https://developer.nvidia.com/embedded/deepstream-on-jetson-downloads-archived

1. deepstream-app --version-all SKREBZLERA

I+ jetson@ubuntu: ~

:~S deepstream-app --version-all
deepstream-app version 6.2.0
DeepStreamSDK 6.2.0
CUDA Driver Version: 11.4
CUDA Runtime Version: 11.4
TensorRT Version: 8.5
cuDNN Version: B.6
libNVWarp366 Version: 2.8.1d3

2. BN

/opt/nvidia/deepstream/deepstream/samples/configs/deepstream-a

pp BEHE—TFZE5

cd
/opt/nvidia/deepstream/deepstream/samples/configs/deepstream-a

PP

sudo deepstream-app -c

source4 1080p dec infer-resnet tracker sgie tiled display int8.txt
FF—ERATJIE), HIISH, BPZR7 deepstream ZIRRkIN.
B3R

HESEHE:  https://zhuanlan.zhihu.com/p/460637017

https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS

Quickstart.ntml#update-bsp-library



https://zhuanlan.zhihu.com/p/460637017
https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS_Quickstart.html
https://docs.nvidia.com/metropolis/deepstream/dev-guide/text/DS_Quickstart.html

115G

pte = iyl

ZIH B aEREaNENAEER, LR Deepstream SDK RIIIRE. 1B1%
& apps/sample_apps/deepstream-app/README it AR
deepstream SDK, deepstream SDK AEFIN FEFHINEAL. BEMF
FEAIG & LABNS X —2,

2. FEiRE

BTHE A nvinfer URE, 5410

https://github.com/NVIDIA-AI-IOT/redaction with deepstream

B E MNFARHRIEI R R _ESREGS I URELUE R jetson orin nano £
ERLT <!

$ cd /opt/nvidia/deepstream/deepstream/samples/models

$ sudo mkdir Secondary FaceDetect

$ cd Secondary FaceDetect

$ sudo wget
https://github.com/NVIDIA-AI-IOT/redaction_with_deepstream/raw/

master/fd_Ipd_model/fd_Ipd.caffemodel


https://github.com/NVIDIA-AI-IOT/redaction_with_deepstream

$ sudo wget
https://raw.githubusercontent.com/NVIDIA-AI-10T/redaction_with d
eepstream/master/fd_|pd _model/fd_Ipd.prototxt

$ sudo wget
https://raw.githubusercontent.com/NVIDIA-AI-I0OT/redaction_with d

eepstream/master/fd_Ipd_model/labels.txt

XBEIETHA T, JLARIBK ETE 7HEEE jetson orin nano BIMAY
%

BRERlERNREFEE:

3. 4miFL AT

B RIRE Makefile FUSXAERAY cuda_ver BFEAIECHMAE, ZEFHE

E1TERF
B E:
$ cd

/opt/nvidia/deepstream/deepstream/sources/apps/sample_apps/dee

pstream_reference apps/back-to-back-detectors

P =y e=ay



$ Set CUDA VER in the MakeFile as per platform.
For Jetson, CUDA VER=11.4
For x86, CUDA VER=11.8

$ sudo make

$ ./back-to-back-detectors <h264 elementary stream>
Ex.: ./back-to-back-detectors ../../../../../samples/streams/sample

720p.h264

EERNIZIN TR

[ 192.168.2.81 (jetson@yahboom) - VNC Viewer - O X

Untitled window

>

o)
E
s
k
7
B

2

—

= (#M sudo izfT HiR®4. 15 secondary detector config.txt Ff

EBRRERIN BRub R FERIREAINE.



AN AR E RS NESRIN A, WRGIEZE deeptstream-test
EREME, LIERINAEEERRMIS N EEERNEE.  "nvinfer” JT
IR EAIRORFINE] nvstreammux Z [FFIEREHZ BIRIEES, X
A “nvinfer” SLAFEECSHIEESX M. SE— "nvinfer” Xl (A/Z/
B1TZE/I8R) BIRERAEEGNEE,

12. 235

= ol

iy

1ZIn B8 &1 Deepstream SDK #7&#Y 3D SRS N IR,

RIS

O %% DeepStream SDK 6.2, BIMLATRILE#E

http://developer.nvidia.com/deepstream-sdk iEEE IR

/opt/nvidia/deepstream/deepstream/sources/apps/sample_apps/dee
pstream-app/README XFa{aj L2443 Deepstream SDK N FHTEFAIST
IREEME,

-YES


http://developer.nvidia.com/deepstream-sdk

SefE RN FFERT
/opt/nvidia/deepstream/deepstream/sources/apps/sample_apps/Ff
BIEEREN S export

BODYPOSE3D HOME=/deepstream-bodypose-3d.

echo "export
BODYPOSE3D HOME=/opt/nvidia/deepstream/deepstream/sources/
apps/sample_apps/deepstream _reference apps/deepstream-bodypo
se-3d" << ~/.bashrc
source ~/.bashrc

%% NGC CLI A9 TEEE (yahboom [REFMZZ, MREECHEE
NE&RSZ TTHEEE) https://ngc.nvidia.com/setup/installers/cli #fl
RREARLF, STLAMBMEEEEEIFHERIEE orin Nano £, THREHR
FRRB B B LAXETF

sudo mkdir -p $BODYPOSE3D HOME/models

cd $BODYPOSE3D HOME/models

# Download PeopleNet

ngc registry model download-version
"nvidia/tao/peoplenet.deployable quantized v2.5"

# Download BodyPose3DNet


https://ngc.nvidia.com/setup/installers/cli

1.

ngc registry model download-version
"nvidia/tao/bodypose3dnet:deployable accuracy v1.0"

sudo apt-get install tree #yahboom HIEEAFZEIXE

MRBRTHAT, JLUEIBMERE] home BRT, BEE mv S
BENZIRI A FRE FBE AL, BRWNIZERRGIXE

tree $BODYPOSE3D HOME -d

$BODYPOSE3D HOME

— configs

F— models

| — bodypose3dnet_vdeployable accuracy v1.0
| L— peoplenet vdeployable quantized v2.5
— sources

| F— deepstream-sdk

| — nvdsinfer_custom impl BodyPose3DNet

L— streams

TEHAREUFIEE 3.4.0 EINET.

cd $BODYPOSE3D HOME
sudo wget

https://gitlab.com/libeigen/eigen/-/archive/3.4.0/eigen-3.4.0.tar.gz



sudo tar xvzf eigen-3.4.0.tar.gz

sudo In eigen-3.4.0 eigen -s

MBETHAT, TLlEIBEEREE] home BRE T, Bilid mv IGS$SBE
BT RIASIC 4R

Deepstream SDK k7 6.2 SRERMA, EBRARVERN.

yahboom BYRIERT LA FBIRAE

# Copy deepstream sources

cp

$BODYPOSE3D _HOME/sources/deepstream-sdk/eventmsg_payload.
cpp
/opt/nvidia/deepstream/deepstream/sources/libs/nvmsgconv/deeps
tream_schema

# Build new nvmsgconv library for custom Product metadata

cd /opt/nvidia/deepstream/deepstream/sources/libs/nvmsgconv

sudo CUDA VER=11.4 make && make install

5.4mi%

# Build custom nvinfer parser of BodyPose3DNet



cd

$BODYPOSE3D _HOME/sources/nvdsinfer custom_impl BodyPose3D
Net

sudo CUDA VER=11.4 make

# Build deepstream-pose-estimation-app

cd $BODYPOSE3D_HOME/sources

sudo CUDA VER=11.4 make

EITHIEA BRI B R FELA RIS

deepstream_pose_estimation_app.cpp Makefile
deepstream_pose_estimation_app.o

NPT T s o P
& oy

MaEeE] LLE

nvdsinitinputlayers_BodyFos

Bi7iER

AT a2 URIASTURIEIAGR, FEE AR EMEMNAIZSE1LT.

./deepstream-pose-estimation-app --input

file://$BODYPOSE3D _HOME/streams/bodypose.mp4

TR EREFERRIERIENIERE. TLREIMENRER, R

JX 30 il



[+l  jetson@ubuntu: fopt/nvidia/deepstream/deepstream/sourc... &

WVMEDIA: Need to set EMC bandwidth : 817860
NVMEDIA ENC: bBlitMode is set to TRUE

**PERF : FPS_
**PERF : FPS_
**PERF : FPS_E
**PERF : FPS_€
**PERF : FPS_
**PERF : FPS_
**PERF : FPS_
**PERF : FPS_
**PERF : FPS_
**PERF : FPS_
**PERF : FPS 0 (
**PERF : FPS_B

**PERF : FPS 0 (30
**PERF : FPS 0 (

W

.97}

G o
W
]

o]

e
A, R, T, P, ST N,
TR ™)

[ ]

(=B =B = B < -]

nvstreammux: S

End of Stream

Returned, stopping playback
[NvMultiobiectTracker] De-initialized
Deleting pipeline

SEARREMSISIHE, TEHNGSEEE SREENR L IRT
ZI$BODYPOSE3D_HOME/streams/bodypose_3dbp.mp4 FHiGEZRAYX

e {RFZ2I$BODYPOSE3D_HOME/streams/bodypose 3dbp.json



./deepstream-pose-estimation-app --input

file://$BODYPOSE3D HOME/streams/bodypose.mp4 --output
$BODYPOSE3D _HOME/streams/bodypose 3dbp.mp4 --focal 800.0
--width 1280 --height 720 --fps --save-pose

$BODYPOSE3D _HOME/streams/bodypose 3dbp.json

json f#T:

[{
"num_frames_in_batch": 1,
"batches": [{
"batch id": 0,
"frame_num™: 3,
"ntp_timestamp": 1639431716322229000,
"num_obj meta": 6,
"objects": [{
"object id": 3,
"pose25d": [707.645203, 338.592499, -0.000448, 0.867188, ..],
"pose3d": [297.649933, -94.196518, 3520.129883, 0.867188, ...]

A

1



1
i |
pose25d B& 34x4 F L, WIT—ERE— N FEERMIX, y, zRel, conf]
MMEM. x 1y 2REREEGAITPRIGUE,; zRel EERIRXERENS
Z)HEXHRE(E. X, y, zZRel HYELAZK AR, conf EFUUINEEEIE.
pose3d IFE)E 34x4 #&E, WNIM—HAFR—IMXRERMX, v, z, conf]
MMEW. Xy, z BERERELUMETARREHFRARFRY 3D (&, X Yy, 2
BEUZKAEA, conf EFNNEBSEE.
SHUETRE RTSP A BERBRME] RTSP il

rtsp://localhost:8554/ds-test

./deepstream-pose-estimation-app --input
rtsp://<ipa_address>:<port>/<topic> --output rtsp://

9T pose3D #l pose25D TTHURAMEIEEMNE, BHUTLATE
e

./deepstream-pose-estimation-app --input
file://$BODYPOSE3D HOME/streams/bodypose.mp4 --conn-str

"localhost;9092;test"

"localhost;9092;test" 2B B IBANIERF T8 localhost, w5 9092 #

ERRETR test, BEERFFEMLIILENG|S, B shell FRIREFFT.



13.yolo5 &7t

yolov5 &7t

yolov5 f&ift 1 42 YOLO?2. 4R YOLO V5 HiR:

1 42 YOLO?

YOLO 2'You only look once' (VEFB4E , B—MiGEIGXID A& RS
NSNS E. NIgFRIS RS REelimE+ O REENEE S
EREIN ISR, HRTFEHEREFERYE, YOLO ERE|FNIENE

EZ—,

2.f+4=2 YOLO V5

YOLO V5 2H Ultralytics AFFHE YOLO hiiA&, B F=&ETF PyTorch =L
B, BREA ARTRTEE. ERNIEXS YOLOVA RISFPIRIR(E. =F
ERISCIGXILLIRINAERY, YOLOVS Xk T E5d. LAY, ErEinIBina
A,

BER, BXR  RRESGHAVEE, BRAR YOLOVS &1 Bk

Ry HEERTEEER 0.007 # , BD&E#) 140t (FPS) FECPUL, &
PMEGRIEERSEIRE 7Tms, BIRESY) 140 u (FPS)! imz AT AR
XF 20 BREYEEK, 1BEbZ T, YOLOv4 fEiERINEM FREERIZ 50 T .

M GPU £, FPS TS, AJEIX 400.


https://www.yahboom.com/public/upload/upload-html/1684233128/yoloV5%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1684233128/yoloV5%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1684233128/yoloV5%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1684233128/yoloV5%E7%AE%80%E4%BB%8B.html

2.F/N5(AEFEL) YOLOVS FINENHAR/NAE YOLOVARY 1/9

3.EREAYlIZ5Rd1E) YOLOVS 28— V-100 GPU |yIER T, COCO 2017

JEE ERIYIIERES R B9

YOLOVS s YOLOVS m YOLOVA | YOLOV!
2% 4% 6FE 8%
Bt :
HEeSEH02

https://zhuanlan.zhihu.com/p/172121380

https://blog.csdn.net/qq 26420885/article/details/128658851

14.yolo5 RIFRIEE (%F)

yolo5 BIRiGFEE

yolo5 FFISIEiE R 20FEiERTF jetson orin Nano ERRIGFECIIFIEE,
WMNEEBAYE YAHBOOM [REYERIR, F2MEnILAZEE, 1. /88 T(E 2.yolo5
HUIREREFE (yolo5 v5.0) 2.1 T yolo5 HUFEERIIEIR-torch2.2 &3=XY

MZhRASAY torchvision2.3 & yolo5 AYEES 3.581F yolo5 EEHEE/MIN


https://zhuanlan.zhihu.com/p/172121380
https://blog.csdn.net/qq_26420885/article/details/128658851
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html
https://www.yahboom.com/public/upload/upload-html/1684233153/yolo5%E7%9A%84%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA.html

BB T jetson orin Nano ERRIGECIIFERE, WMEHEHAIZE
YAHBOOM |RAYHEG, AEEETTLAZES.

1. HEETE

jetson orin Nano —& jetson orin Nano BYECEIN T :

" jtop 10W|CPU 9.3%|GPU 0.0%

jtop 4.2.1 - (c) 2023, Raffaello Bonghl [raffaello@rnext.it]
Website: https://rnext.it/jetson_stats

Platform Serial MNumber: [s|XX CLICK
Machine: aa 14 Hardware
System: Li Model: NVIDIA
Distributio tu 28. 699-level Part
Release: 5. j-tegra P-Number:
Python: 3.8 Module:
SoC: teg

Libraries CUDA Arch BIN
CUDA: 5 Codename :

CUDNN: ) L4T: 35.3.

Tensor 4 Jetpack: 5.

VPI: 2.2

Vulkan: @ Hostname: unbutu

OpenCV: 4.5 with CUDA: Interfaces
wlanf: 1
dockero:

1ALL 2GPU  3CPU  4MEM SENG SCTRL pptiigel Quit (c) 2823, RB

WMEEBTRIE—E=A/Y torch 1 torchvision AIZERIIE, TTLAEEM 2.3
BHIG

2.yolo5 RYEFIEEERE (yolo5 v5.0)

2.1 T& yolo5 HEERIIEIR-torch

(ANRIBEHFERE 1 jetson-inference BIMEIXERERD B 2 HE)



sudo apt-get install python3-pip libopenblas-base libopenmpi-dev
pip3 install Cython

pip3 install numpy
torch-1.12.0a0+2c916ef.nv22.3-cp38-cp38-linux_aarch64 # jFELR
B2.whl 8582

sudo apt-get install libjpeg-dev zlib1g-dev libpython3-dev

libavcodec-dev libavformat-dev libswscale-dev
torch-1.12.0a0+2c916ef.nv22.3-cp38-cp38-linux_aarch64 X34

MIRISFEIZROPHEFSREN, @ winSCP {£45Zl jetson Lk

2.2 TEWMNERAR] torchvision

git clone --branch v0.13.0 https://github.com/pytorch/vision
torchvision

cd torchvision

export BUILD VERSION=0.13.0

python3 setup.py install --user

YIZR git clone RiH, BHREMEEIMET

2.3 T&i yolo5 RYiERS

cd ~



git clone https://github.com/marcoslucianops/DeepStream-Yolo
python3 -m pip install --upgrade pip

cd yolov5

/3 jetson orin Nano B2B%; opencv4.5.4 TEIUAAREELES python
9 opencv iy, AJLAEIE import cv2 EHITIGIE EULEAIFZZFIF yolo5

BSRTH) requirements X, TEX{TRIERINM#S

# pip install -r requirements.txt

# DA - e
matplotlib> =3.2.2

-
#opency-python>=4.1.2 I

Pillow
PyYAML=>=5.3.1
scipy=>=1.4.1
torche>=1.7.0
tarchvision==0.8.1
todms =4.41.0

# 10QQING ==semsmermrme s e s
tensorboard==24.1
# wandb

# plothing -------s oo
seaborm>=0.11.0
pandas

TR T GO ] R e e
# coremitools= =41

# onnx==18.1

# scikit-learn==0,19.2 # for corem! quantization
# exlras -—--------

thop # FLOPS computation
pycocotools= =20 # COCO mAP

pip3 install -r requirements.txt -i

https://mirror.baidu.com/pypi/sample

15 N EGERIA



3.I8E yolo5 BE&EEIERIN

cd ~/yolov5

python3 detect.py

EHMBBENTENES S, NRNEARTT, BNEIHREEOIREEERO M
EBTEXEY yolov5s.pt S4HE! yolo5 BIS4SE FE ANSRiSEIRE, A
yolo5 BTN, F=7E yolov5/runs/detect/exp EE NMFHURAI L RAYLE

LS

TERIETRRIIRE A

ol T —

B .
B -
B
8
3.
B:
n

exp5:2FE /358 5 RIE1TT python3 detect.py XM i, FRLAERTERN

2T exp5 BIERT

WRiETE=SraResHIRE, R torch FIRARXSSERY, ELtR

MNEBHTEEK



sudo gedit

/usr/local/lib/python3.8/dist-packages/torch/nn/modules/upsamplin
g.py

XJ 153 17T —MEL,
recompute scale factor=self.recompute scale factor iX17, FEBIEIZN

# BDAL  (EBURHIGRI R

def forward(self, input: Tensor) -> Tensor:
return F.interpolatelinput, self.site. self.scale factor, self.mode. self.align_corners,
[ srecompute_scale_factoreself.recompute_scale_factor

BIa1756 3 PRYBRFRIBEIER TIF 7.

15.yolo5 FYSCAIHE N

TR yolo5 LIRS SLAISERITE N

FIF yolo5 SEIMBSRSLRYSERMEN 1.(5/770% 2. .55

1.(E@ABE

WNRZ2EZ(FR YAHBOOM hrfY=&, FHEFERRE USB 85k FERE
~/yolov5/utils B9 datasets.py 34T —NMEERANUER X 292 1THENHE

EREH, 293 1TIEIN# .


https://www.yahboom.com/public/upload/upload-html/1685587443/yolo5%E5%AE%9E%E6%97%B6%E6%A3%80%E6%B5%8B.html
https://www.yahboom.com/public/upload/upload-html/1685587443/yolo5%E5%AE%9E%E6%97%B6%E6%A3%80%E6%B5%8B.html
https://www.yahboom.com/public/upload/upload-html/1685587443/yolo5%E5%AE%9E%E6%97%B6%E6%A3%80%E6%B5%8B.html

% datasetspy 6 X

C: » Users > Administrator > Desktop > @ datasetspy > @ get_hash

£Bo TUr 1, 5 L0 Eriumerdig|{S0urces |

284 # Start the thread to read frames from the video stream

285 print(f"{i + 1}/{n}: {s}... ", end="")

286 url = eval(s) if s.isnumeric() else s

287 #if ‘youtube.com/' in url or 'youtu.be/" in wrl: # if source is YouTube video
288 # check_requirements(( 'pafy’, "youtube dl'))

289 # import pafy

298 # url = pafy.new(url).getbest(preftype="mpd").url

291 #cap = cv2.VideoCapture(url)

292 #cap = cv2.VideoCapture(8)#0PEN USB

293 cap = cv2.VideoCapture(gst_str,cv2.CAP_GSTREAMER)} #open CSI

294 assert cap.isOpened(), f'Failed to open {s}’

295 w = int(cap.get(cv2.CAP_PROP_FRAME WIDTH))

206 h = int(cap.get(cv2.CAP_PROP_FRAME_HEIGHT))

297 self.fps = cap.get(cv2.CAP_PROP_FPS) ¥ 188

298

299 _, self.imgs[i] = cap.read() # guarantees first frame

3e@ thread = Thread(target=self.update, args=([i, cap]), daemon=True)

301 print(f" success ({w}x{h} at {self.fps:.2f} FP5).")

382 thread.start()

383 print('"') # newline

El=S

385 # check for common shapes

306 s = np.stack([letterbox(x, self.img_size, stride=self.stride)[8].shape for x in self.imgs], €
3e7 self.rect = np.unique(s, axis=8).shape[@] == 1 # rect inference if all shapes equal
388 if not self.rect:

380 print('WARNING: Different stream shapes detected. For optimal performance supply similarl
310

311 def update(self, index, cap):

312 # Read next stream frame in a daemon thread

313 n==8a

314 while cap.isOpened():

15 n+=1

316 # _, self.imgs[index] = cap.read()

317 | | | cap.grab{}

AREIETIATBE S

cd ~/yolov5 && python3 detect.py --source 0



FF—EREYER, USBEELHITHT ALIAIEESZRHIRBIAMIK

L= A

—
9
L
-
&
™
=
@

& Ctrl+c FEXIREGINER, RIAERER FEAE

yolov5/runs/detect/exp E&{E FMERURBILHRRIZER (—MIBR)

2. FS IR

SNERPIRE I BRYRIRERSE, ATLANIRE A4 RY
yolov5s.pt & yolov5 BT

CS| E&LMASIERAEIE orin NX 16G BINRFFIRIRIAI R FiA BE
wBER, EeiFRE jatpack RIMRATIESHITHER, HEERIARFRE yoloVs
RIREZEFIAFTRY

NREBECEENERS, ~2FH YAHBOOM [REEEFIHESE, BE
BiT85 datasets.py RIS, BJSE NHERHEE

https://blog.csdn.net/AlwaysNoError/article/details/123298884 #[15R



https://blog.csdn.net/AlwaysNoError/article/details/123298884

B CEEAVRGE I SPPF iRiE, AISE—NGE

https://blog.csdn.net/m0 50004939/article/details/126739291

16.yolo5+tensorrt IliE

yolo5 +tensorrt JlliE

yolo5 +tensorrt IIiE 1.E/HRLEE 2.7 AR 3. MK 25 e LASEIINE

1.{(ERRLERE

YNR{EMARIE YAHBOOM hRESIRIR, THRIEERIR, MRRBITHEERR
FEE T35k tensorrt B98 yoloV5 BUNRAF tensorrt VB EXIN FEF2ER
AYE yolo5 V5.0 BIkRAS, FRLA tensorrt INiEAYEHEEF V5.0 £ X2
tensorrt TEHEE:

https://github.com/wang-xinyu/tensorrtx/tree/master/yolov5

2. FHiafEm

18 tensorrt/yolov5 THY gen wts.py E#lIF yolov5 BIS4HET

W4T gen_wts.py ZEAf.wts S,

python3 gen wts.py yolov5s.pt
ZH tensorrtx TRY yolov5 MXHERE, BlIE—1 build X4,
FHHEN


https://blog.csdn.net/m0_50004939/article/details/126739291
https://www.yahboom.com/public/upload/upload-html/1684233252/yolo5+tensorrt%E5%8A%A0%E9%80%9F.html
https://www.yahboom.com/public/upload/upload-html/1684233252/yolo5+tensorrt%E5%8A%A0%E9%80%9F.html
https://www.yahboom.com/public/upload/upload-html/1684233252/yolo5+tensorrt%E5%8A%A0%E9%80%9F.html
https://www.yahboom.com/public/upload/upload-html/1684233252/yolo5+tensorrt%E5%8A%A0%E9%80%9F.html
https://github.com/wang-xinyu/tensorrtx/tree/master/yolov5

mkdir build
cd build
cmake ..
& yololayer.h BB CLASS NUM & ARAY., B/ FRIE coco #
1B, FTLABOAR 80, (ERRIRETSRIALIZESXE)

H4T makeFile, (BXIEE9 CLASS NUM EFE make —R)

make -j2
M yoloV5 BISZHEEIZ TRY wts SU4EEHIZE] tensorrtx/yolovs B,
HRk.engine 14

sudo ./yolov5 -s ../yolov5s.wts yolov5s.engine s

3. Mt EE I LASSIRNNE

FiE& 1: A tensorrtx/yolo5/build BUSHFET, =T8S

sudo ./yolov5 -d yolov5s.engine ../samples

BILAFI7E yolov5 M4 NEfT

python3 detect.py



T XL, ATLURBERNERINIANTY tensorrtx f5, RBIRIE R EJEIK
KIR/)N

N 18 192162289 fetwen@yabbosm - VHE Viewst e

i

.
ﬁ =
B -
L
T
= |

753% 2 #EN tensorrtx/yolo5 B4R T, imiT@ms

python3 yolov5 trt.py

BEIREFIR LAFOTE yolovs SUEEFIE T

python3 detect.py

BT XS, ATLRIBREAIERIIONT tensorrtx 5, 1RBIAIE FATIEIK
NN



17.yolo5 +tensorrt JliE + DeepStream(3JFHE(G L)

yolo5 +tensorrt filli& + DeepStream (}JFHE(G k)

yolo5+tensorrt &+ DeepStream (3T FHEGL) 1. (FFARNEEEIR 2.5
FRGEA 2.1 #REU4EHE 2.2 FRERREY 2.3 &4 deepstream ECE (Y

(YAHBOOM hiRAUiRR AT SE8IEE) 3.4miFElT

1.{(EFRRIIE SR

WRKARIZE YAHBOOM hRRYIRIR, AEEIEE DeepStream XS HY
WRT. MREECHEENRR, XFERE DeepStream iXEFSAIIIR,
JSEHARHAY DeepStream FEEHIE, BIBRITEE


https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html
https://www.yahboom.com/public/upload/upload-html/1684233431/yolo5+tensorrt%E5%8A%A0%E9%80%9F+DeepStream(%E6%89%93%E5%BC%80%E6%91%84%E5%83%8F%E5%A4%B4).html

2. {FRikEA

2.1 {RBIEIR

git clone

https://github.com/marcoslucianops/DeepStream-Yolo.git #yahboo
m NRGEEAFTZIXLH

cd DeepStream-Yolo/utils #XEHJ DeepStream-Yolo 27 ~/BR ™M
#EEZ A AR B SRY yolov TiE TEIA]

cp gen_wts yoloV5.py ../../yolov5

cd ../../yolov5

#RIEE CRINEXHEN

python3 gen wts yoloV5.py -w ./yolov5s.pt

2.2 FpEIRE



INETT E—2 /5, yolov5 B RHPSHIF NS, yolovSn.cfg LA

& yolov5n.wts

4096 100 ./

4096 : /

4961 - CONTRIBUTING.ma
4096 : : /

13365 a R 1 - detect.py

2184 : : Dockerfile

3762 : . .dockerignore
28058 1 11:58 export.py
15259 ' : gen_wts_yoloV5.py
4096 3, 1: 58 /

75 : - .gitattributes

4096 3, : /

3982 : *

6445 : hubconf.py
ELS 1 31 LICENSE

4096 31 11: /

1554 1 11:58 .pre-commit-config.yaml
15866 1 11:58 README.md

926 : : 4 o
272 : setup.cfg
33864 train.py
56522 tutorial.ipynb
4096 /
18893 val.py
6879 yolov5n.cfqg
4062133 3 yolovsn.pt
16943740 . yolov5n.wts

L Ll L Lad Rad
J0.J1 10111010 JI

Lad

am

18 yolov5n.cfg # yolov5n.wts HZE! jetson nano AY

DeepStream-Yolo 343

2.3 {£2% deepstream EEE {4 (YAHBOOM [RAVERIG AT & RELLE)



1E deepstream_app config.txt & EAIRBUT: FE 70

17, ERERII—T: config-file=config infer primary yoloV5.txt #NE

A7
65 [primary-gie]
66 enable=1
67 gpu-id=08
68 gie-unigue-id=1
69 nvbuf-memory-type=0
7@ #ccrn-Fig--File=::DnFig__in-Fer~=pr~imar‘y.txt

71 config-file=config_infer_ primary_ yoloVWs.txt
2

= - s -

BRE_NMECEIS config_infer_primary yoloV5.txt

[property]

# ang ...
**model-engine-file=model b2 gpu0 fp16.engine** # (&
fp32->fp16

batch-size=2 # batch-size K42, EELR—LL

# BHE...

**network-mode=2 #** (& 2, 3BHFIEF fp16 HEE

# 28 ..

= FPS S5igAEg XK', batch-size, interval &£&#BGxX, EERIE
SRR AL, XEFEAIREIE infer A9 batch-size i 2, {EEUAYIETEE
EMSBESIRFA



cd nvdsinfer_custom_impl _Yolo/
CUDA_VER=11.4 make -j4 #tR#E{REY CUDA hRAMEET 11.4 2805
cd ..

deepstream-app -c deepstream_app_config.txt

Terminal

yahboom: ~/DeepStream-Yolo

ber of ¥OLO layers: 273

file, make sure to set malntaln-aspect-ratiosl in
accuracy

5
L
B
B
B
o]
i
..
=

FiF—ERAE, ATLIES CSHEGSRIEEFIF 7

=



1. NERZFEFAE CHEERRRS, FEE deepstream_app_config.txt
TR 1ESNE R

#[sourcel]

#enable=1

#type=3
#uri=file:///opt/nvidia/deepstream/deepstream/samples/streams/sample 1080p_h264.m
#num-sources=1

#gpu-id=0

#cudadec-memtype=0

[sourcel]

enable=1

#Type - 1=CameraV4L2 2=URI 3=MultiURI 4=RTSP 5=CSI
type=5

camera-csi-sensor-id=0

camera-width=1280

camera-height=720

camera-fps-n=30

camera-fps-d=1

2. SNERERIRYR USB F5ck, FEERFHEmAMHHERR

deepstream _app config usb.txt X34 E1EZ) jetson, F

deepstream app config.txt ;X342 R— MR, 0 B R



(it Home DeepStream-Yolo

docs nvdsinfer_ utils config_ config_ config_ config_ config_ config_
custom_ infer_ infer_ infer_ infer_ infer_ infer_
impl_Yolo primary.txt primary_... primary_... primary ... primary_... primary ...
— — — — — — )
config_ config_ config_ config_ config_ deepstrea |EEESHIGE labels.txt LICENSE.
infer_ infer_ infer_ infer_ infer_ m_app_ m_app_ md
primary_... primary_... primary_... primary_... primary_... (TRl | config_usb.
Ext
|G = =
model_b1_  model b2_. README. yolovss.cfg yolovSs.wts
gpu0_fp32.  gpu0_fp16. md
engine engine
“deepstream_app_config_usb.txt" selected (3.3 kB)
\N— )=
ANEIETT

cd ~/DeepStream-Yolo

deepstream-app -c deepstream_app_config usb.txt

HEF—=, BegstIailly

deepsteram HECERIZENRE, EXHSEEZUT:

https://blog.csdn.net/weixin 38369492/article/details/104859567



https://blog.csdn.net/weixin_38369492/article/details/104859567

18. Mediapipe IFiEEE (i%F)

Mediapipe RiEiEE

Mediapipe ISR 1.EFR0GAA 2. INGEEMIR

1.{EFRu5ER

AEGEERTHCOEZNRER, WRERNZE YAHBOOM hREIHRER, A
EALIZEE AHRERIRECE N ERR

" jtop 10W|CPU 9.3%|GPU 0.0%

jtop 4.2.1 - (c) 2823, Raffaello Bonghl [raffaelle@rnext.it]
Website: https://rnext.it/jetson_stats

Platform serial Number: [s|XX CLICK
Machine: a 64 Hardware

Model: NVIDIA (

wntu 20.04 Tocal 699-level P

Release: 5.1 )4 -tegra P-Number:
Python: 3. Module: N

SoC: tegr
Libraries CUDA Arch BIM: B
CUDA: 11 Codename: P3768
CUDNN: 166 L4T: 35.3.1
Tensor i Jetpack: 5.1.
VPI: 2.2
Vulkan: 1. Hostname: unb
OpenCV: 4.5.4 with CUDA: Interfaces

wlan@: 192

docker®: 17

1ALL 2GPU 3CPU 4MEM SENG 6CTRL pptiigel Quit {c} 2023, RB

2. MREE

EEHTINSEEZAMHFFRY bazel F
mediapipe-0.8.4-cp38-cp38-linux_aarch64.whl FINS4EHIZE] jetson

orin Nano t


https://www.yahboom.com/public/upload/upload-html/1684233478/Mediapipe%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA%EF%BC%88%E9%80%89%E7%9C%8B%EF%BC%89.html
https://www.yahboom.com/public/upload/upload-html/1684233478/Mediapipe%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA%EF%BC%88%E9%80%89%E7%9C%8B%EF%BC%89.html
https://www.yahboom.com/public/upload/upload-html/1684233478/Mediapipe%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA%EF%BC%88%E9%80%89%E7%9C%8B%EF%BC%89.html
https://www.yahboom.com/public/upload/upload-html/1684233478/Mediapipe%E7%8E%AF%E5%A2%83%E6%90%AD%E5%BB%BA%EF%BC%88%E9%80%89%E7%9C%8B%EF%BC%89.html

2.

£ jetson orin Nano iZ{TLA &<

sudo chmod +x bazel

mv bazel /usr/local/bin

BALAT Y45 bazel --version ERANEF7R:

jetson@yahboom:~$ bazel --version

bazel 5.4.0- (@non-git)

%4 mediapipe

pip3 install opencv-contrib-python==3.4.17.63
pip3 install mediapipe-0.8.4-cp38-cp38-linux_aarch64.whl

pip3 uninstall opencv-contrib-python #[&/3 jetson orin Nano &8

GO
A4 BN R BRI
python3

import mediapipe as mp

MERRBkE, WikiEAZERID

UhES



HesE402

https://blog.csdn.net/weixin 43659725/article/details/120211312

19. Mediapipe 7%

MediaPipe %

mediapipe github: https://github.com/google/mediapipe mediapipe

B : https://google.github.io/mediapipe/ dlib E™: http://dlib.net/

dlib github: https://github.com/davisking/dlib

1.@7

MediaPipe @—5XH Google FFAH RIS RN B8 S N FIFFATE
2R, ER— M ETERNEIEGIEEZ:, BT WEERT SMAZIIRIEIETR,
SR, B, (EREREIRIUR(HAIRIEFSIEEE. MediaPipe 255
A9, AILAEITEBRAIVFAINEIRS), Banire&(0S #1 Android), T{Fub
MRS R £, F>d5%ain GPU JliE. MediaPipe J9sERSFIiER AR LIS
e, AEHR ML RRTTZE.,

MediaPipe H#ZCMEZRE C++ SCHI, FiEft Java LA Objective C &
BRI, MediaPipe NEZEMSEIEEIES (Packet)  EdER (Stream) .,

&85t (Calculator) | (Graph) LAKFE (Subgraph) .

MediaPipe BI4Fa:


https://blog.csdn.net/weixin_43659725/article/details/120211312
https://github.com/google/mediapipe
https://google.github.io/mediapipe/
http://dlib.net/
https://github.com/davisking/dlib

mE i IME . AERIRE ML AR RN S a4 EthBENnEE.

—IRHE, BERSREHEERE . Si—RERISSERT Android, i0S, Rl

/=. web FI#IEA,

BIRfERTS SR REREEBIRERINR ML BBRTTE.

ZEFTIR: Apache2.0 THIIEBZRMBRRTSZR, T2HY REHIES.

MediaPipe FETREFZIMERTE

Face

Detection

Hair

Segmentation

Face
Iris Hands
Mesh
Instant
Object Box
Motion
Detection Tracking

Tracking

Pose Holi:

Objectron KNI



Android

Face Detection

Face Mesh

Iris

Hands

Pose

Holistic

Selfie

Segmentation

Hair

Segmentation

Object

Detection

Box Tracking

Instant Motion

Tracking

iIOS C++ Python

JS

N BN

Coral

N BN


https://google.github.io/mediapipe/getting_started/android
https://google.github.io/mediapipe/getting_started/ios
https://google.github.io/mediapipe/getting_started/cpp
https://google.github.io/mediapipe/getting_started/python
https://google.github.io/mediapipe/getting_started/javascript
https://github.com/google/mediapipe/tree/master/mediapipe/examples/coral/README.md
https://google.github.io/mediapipe/solutions/face_detection
https://google.github.io/mediapipe/solutions/face_mesh
https://google.github.io/mediapipe/solutions/iris
https://google.github.io/mediapipe/solutions/hands
https://google.github.io/mediapipe/solutions/pose
https://google.github.io/mediapipe/solutions/holistic
https://google.github.io/mediapipe/solutions/selfie_segmentation
https://google.github.io/mediapipe/solutions/selfie_segmentation
https://google.github.io/mediapipe/solutions/hair_segmentation
https://google.github.io/mediapipe/solutions/hair_segmentation
https://google.github.io/mediapipe/solutions/object_detection
https://google.github.io/mediapipe/solutions/object_detection
https://google.github.io/mediapipe/solutions/box_tracking
https://google.github.io/mediapipe/solutions/instant_motion_tracking
https://google.github.io/mediapipe/solutions/instant_motion_tracking

Objectron
KNIFT
AutoFlip
MediaSequence
YouTube 8M
2 5[

XERTE py IHRIZEH,

cd ~/med_ test/scripts

RR, ERANRHAY G/ RABER T LE!
python3 06 _FaceLandmarks.py

python3 07 FaceDetection.py

python3 08 Objectron.py

python3 09 VirtualPaint.py

python3 10 HandCtrl.py

python3 11_GestureRecognition.py

EERTRES, BEEIE

#INRZEE CEERY

# AR
# ARaiail
# =4EYIIRNRS
# BE%E
# FiElEHl
# FERG


https://google.github.io/mediapipe/solutions/objectron
https://google.github.io/mediapipe/solutions/knift
https://google.github.io/mediapipe/solutions/autoflip
https://google.github.io/mediapipe/solutions/media_sequence
https://google.github.io/mediapipe/solutions/youtube_8m

FEBEN, ZESaN, BN, EEelYEER=EEINE, L
EERt 7951,

FraIneE [q 58] HiR.

BIEN . S5EFER. KEk. BURESI,

=HEYIANREN: EHRBIEMAE : ['Shoe', 'Chair', 'Cup’, 'Camera'],
—H 43k, R [F#] HRRBMMEK, jetson RFIAEIBRERE, ik
TRIAT SRS HRY [selfindex] 244,

EE: GFRIEMNTESHITRERRT, FINELHREEE, /w5
REHNEIRINEABAER, BHZARE (REAKRKER) | |iEflHESFF
AERERT, AEER LERLH,

Fietahl: mE [F8] PHRBIRER,

FIEIRB: UAFERITHFERRE, HESERM, 9aLUE
#R%, FHRBIIFEE: [Zero, One. Two, Three, Four, Five, Six,
Seven, Eight. Ok. Rock, Thumb up (&#%) . Thumb _down (iB#gH

T) . Heart single (BFELEy) 1, —H 1428,

EFIET:

python3 06_FaceLandmarks.py # AR

ERE:



python3 07 FaceDetection.py

ERE:

python3 08 Objectron.py

ERE:

python3 09 VirtualPaint.py

ERE:

python3 10 HandCtrl.py

ERE:

# AReial

# =HEYIRRS

# Fefzh



python3 11_GestureRecognition.py # FHIRF|

ERE:

R XIUNERGERRE CSI iREIR Gk EERRN, EEEM usb TB&La]
LB MERY capture BBk FEIXEE,

if _name__ == '_main__': /
capture = cv.VideoCapture(8)
capture.set(6, cv.VideoWriter.fourcc('M', 'J', 'P', 'G"))
capture.set(cv.CAP_PROP_FRAME WIDTH, 64@)
capture.set(cv.CAP_PROP_FRAME HEIGHT, 488)
print("capture get FPS : ", capture.get(cv.CAP_PROP_FPS}})
hand_detector = handDetector(detectorCon=0.85)
while capture.isOpened():
ret, frame = capture.read()

h, w, ¢ = frame.shape
frame,ImList = hand_detector.findHands(frame, draw=False)
if len(lmList) != @:

x1, y1 = ImList[8][1:]

x2, y2 = ImList[12][1:]

fingers = hand_detector.fingersUp()
if fingers[1] and fingers[2]:

if y1 < top height:
if 0 < x1 < int(w / 5) - 1:
boxx = @
Color = “Red"
if int(w / 5) < x1 < int{w * 2 / 5) - 1:
boxx = int(w / 5)

3.MediaPipe Hands



MediaPipe Hands £—XEHRERI FRITFISIRISRIARTT 2, TRIFHSEES
(ML) M—iieiEitt 21 N 3D A,

ENEINEGHITFERNE, RIEFEMmCEEEDREFNRFIFX
ERRY 21 4> 3D FRTIATRH TARIRRIREREN, BIERAIRIN, %1%
BEI—HHRNTFESFT R, EENESOoAIRNFNERESBESEE
1.

A TIREHEESLEE, AT 21 4 3D ArFaniEE 74 30K IgEsLHR
RIEIR, I N~ (NBIEGREE IR Z (5, RSN NALTRES ZH).
AT EIER B FERES, FXIFER UAIARRI IR MRS,

RRH T BB R THSRESHFEMER, FHSHEIRGIZIENAY 3D 441,

ge 1 o 0. WRIST 11. MIDDLE_FINGER_DIP
y 117 | 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7\ & |15 2. THUMB_MCP 13. RING_FINGER_MCP
6% 107 ¢., 20 3 THUMBIP 14. RING_FINGER_PIP
o ol 19 4. THUMB_TIP 15. RING_FINGER_DIP
4 G E 13N B0 5. INDEX_FINGER_.MCP  16. RING_FINGER_TIP
e Fi7 6. INDEX_FINGER_PIP  17. PINKY_MCP
. . 7. INDEX_FINGER_DIP 18. PINKY_PIP
BN K 8. INDEX_FINGER_TIP  19. PINKY_DIP
12\ / 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
~Yo 10. MIDDLE_FINGER_PIP

4. MediaPipe Pose

MediaPipe Pose B2— 1T EMARESMEHBIRIREI ML BRAZE, FIFE
BlazePose 5%, M RGB #IlsiiiERTH 33 4™ 3D rfIEBE SN EIESE,

X579 ML Kit 28540 APIIRAL 73073,



MediaPipe ZZHRIIAFRETIN 7 33 MNEHUITINE (EUTE) .

g3 123 0. nose | 17. 1(_eft_pir'!ky
< ¥ % 1. left_eye_inner 18. right_pinky
e 2. left_eye 19. left_index
- i 3. left_eye_outer 20. right_index
’iz . . # A 4. right_eye_inner  21. left_thumb
: S w 8 s 5. right_eye 22. right_thumb
\ 6. right_eye_outer 23, left_hip
' 7. left_ear 24. right_hip
24 '."23 8. right_ear 25. left_knee
9. mouth_left 26. right_knee
\ 10. mouth_right 27. left_ankle
\ 11. left_shoulder 28. right_ankle
= g 12. right_shoulder  29. left_heel
~ / 13. left_elbow 30. right_heel
14. right_elbow 31. left_foot_index
28 2 15. left_wrist 32. right_foot_index
2% 30 23 16. right_wrist
5.dlib

ST AYZEHIR AT

DLIB 2— It C++TEE, 8asSmFIFENTE, BTE C++5El
SRR RINSEH R T8, SR T FRIIFARR ZNAETHRRA.
BRAINIRE. BaIRIEMARSMHRET EIMNEFW.

dlib R 68 RIUSEFRSAKREERRM, L 18-22 RirSAEE, 51-68
SR, {FH dlib FERY get frontal face detector #RHRIRMH AR, £

FA shape_predictor 68 face landmarks.dat $EEURETRN A RASFIEEUE



=18 .27
+38 v28 “44045
"3, 20 41" W0 4348447746 ;
#1 « 20 L
* 30
#1686
*2 -
*32% 333038 % .15
3
51 «52 #53
" *50 yo2 +683 wes” L
" 49¢ 61 + 65 55
sb7 " _
*oo % *13
5 9 ,gq *57
.12
6
i “11
8 «10

#=NE ROST #HM#HIE
1. ROS1 Efli¥iiz
1. ros &N

1. ROS &7

1. ROS & 1.1, ROS RYEEAFR 1.2, ROS RIBAZRMY 1.2.1, IHHER
1.2.2. XHEHRRK 1.2.3, FFRAEXSR 1.3, @RWLH 1.3.1. Topic1.3.2,

Service1.3.3. Action1.4., EBEABH 1.5. K{THRA

ROS wiki : http://wiki.ros.org/

ROS #=: http://wiki.ros.org/ROS/Tutorials

ROS Z&E: http://wiki.ros.org/melodic/Installation/Ubuntu



https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
https://www.yahboom.com/public/upload/upload-html/1683951886/1%E3%80%81ROS%E7%AE%80%E4%BB%8B.html
http://wiki.ros.org/
http://wiki.ros.org/ROS/Tutorials
http://wiki.ros.org/melodic/Installation/Ubuntu

ROS (Robot Operating System, f&#R “ROS" ) E—NERTFHEAL
FRAERERS. CiRETEERANENIRS, SFEEHIR, KBRS
=, ARSI, HEEEEER, LIREEE, BT
Wi, W5, MBTENETRBAERNTEMEREL,

ROS HIEZEBRE IR AAFIHIF AR UBERIISR. ROSE—
PHIHE (BER TR ) ER, XEHEFERESTHEIENA
REFEAITIREEH. ROS BxriF—MRUTUBMEEENERRS RS, X
PNRGEAT LSS TRERIMER & T, X MR AT LAE— D TRZRIF A FISE
BNXHZEFZIRFZOZRIRIRR (R ROSIRE) . RIS, AFERIT
TEERRT LA ROS RUEML T BB SE—iC.

1.1, ROS BEENF=

(1) oHiZE— T THEHERE TR, EATREESRSE—E

i),
(2) ZIESZHEFE0 C++. Python %),

(3) REFRIRAEMEETTUE— MR, BALUEE roslaunch HBREZT R
BRN— N ERRTIE),

(4) IRESFFER(ROS i&1& BSD #1Y, X MR ERIESGTERE).

1.2. ROS R9EE(F5244

FRHEXE - TEEEFRARR. 8. BEHE,



RGN - BT ERA LR EERRRE R A TIER,

HRER | RIHESHE, HESRSZEET.

1.2.1, it EEHK

roscore

rosrun turtlesim turtlesim_node

THmSREE, WA—FBDER [(Tab] #4TR1AT, ARENAE

rosservice call /spawn "x: 3.0
y: 3.0
theta: 90.0

name: 'my turtle

TREEENITEIITHIE, ROS Z2ERETRAERRY,

rqt_graph



rqt_graph_ RosGraph - rgt

<'Mode Graph
& | Nodes/Topics (all) - !
Group: |2 =) Namespaces v Actions v I /Images | v Highlight v Fit |[2

Hide: + Dead sinks Leal topics v Debug tF v Unreachable v Params

/my_turtle

/my_turtie/cmd_vel

‘.\M

fturtlel

fturtiel/cmd_vel

SEAVEDSITERA [rosnode ] , 2AEXE Tab # 2R Man<SI1T NG

HILX LN ERIA]

Actlvities [ | Terminator =

.
yahboom@Yahboom:~$ rosnode

-

cleanup 1info kill

yahboom@Yahboom:~5 rosnode

-

ROS %$13 I HE rosnode:
rosnode &% {EH

ESENs TS

rosnode list

Fri 15:38
yahboom@¥ahboom:
yvahboom@vahboom: ~ 5

machine ping



rosnode &% {EFB

rosnode info Bz REFERE
node _name R
rosnode kill
HERENMTR
node name
rosnode ping Wz T REEFE
HIHEREN2RE5

rosnode machine

Fa LT~

iBPRAAIE T RAY

EHER

rosnode cleanup

EAABRERESEEEE YA node LIK node (58, FrLUSICHIXLL
FEHw<S. NREAER, BelLlEd rosnode help k&%E rosnode ip&

RYRRZ.
HE
TRZIEEEE S ERIRIEEEC R SEUE .

SEAERATEBA [rosmsg] , ARG Tab #2&Man<S1T o
PIXHETLANERIS



Activitles [*| Terminator = Fri 15:38

yahboomdYahboom: -
yahboam@yahboom: ~93x31

)
yahboom@Yahboom:~S rosmsg

]._ 1st md5 F 0
yahboom@Yahboom:~S rosmsc

packages show

ROS €17 H rosmsg:

rosmsg S {EF
rosmsg show Er—FKBERFR
rosmsg list FIHrEER
rosmsg
FIHFrEIRERIER
package
rosmsg FIHAEERIZIEEN
packages Theess

BrR—5EERIMD5 18
rosmsg md5
{8
&L (ERR)

IERR—MMEEER (RM/ATH) RSN, B—5REREHERMEMENAE
AL, F—MEEERREREN.

ROS RUERLE R AT LAEER TCP/IP B, UDP &%), ROS BUAERBMERSTU

2 TCP/IP, EF TCP {&4pk/9 TCPROS, R—HKiEZLT, &F UDP (L



BRI/ UDPROS, B—MEIER. SxXERAMERTLIN, (BBEZEREE,

EO TR,

LEAEDSITERA [rostopic] , AEXNTE Tab # £&MWaSIT R A H

PIXHETLANERIS

Activitles [-| Terminator =

-
yahboom@Yahboom:~$ rostopic

bw echo find hz info 1list pub
yahboom@Yahboom:~$ rostopic

ROS #5<1TIHE rostopic:

rostopic §i$ {EF
B RERARER
rostopic bw /topic
AYHER

FEERXI N ATH
IStentalj=2

rostopic echo /topic

rostopic find IRERRAIER T

B

message_type

=+

S|
&

B

VT

rostopic hz /topic

;%-Tll-
#

rostopic info /topic X TFiZzER

Fri 15:38
yahboom@¥ahboom: ~
yahboom@yahboom: ~ 93x31

type



rostopic §i$ {EF

RN ERS
=

rostopic list

rostopic pub /topic BEERMEIE

type args X
rostopic type /topic e A
ARSS

RSATERNERE, e — E—RIER. S— D T REEEMER
Sht, FrEfIH REfT LA (#ER ROS EFimFiRSHIRIE S ZiEN.
SEMNERSITERA [rosservice] , AFENE Tab 8 2&Map<1T T
XA LA

Activities [ | Terminator =

il
yahboom@Yahboom:~S ros

args call find 1info
yvahboom@Yahboom:~S r

ROS #5$13IHE rosservice:

rosservice 5% {EM



rosservice 5% {EM

rosservice args

ERIRZ S
/service
rosservice call B ARSEEK
/service RS
rosservice find
IRREKRIE I
/service
rosservice info SREERSHE
/service B

BEsIHRS(E

rosservice list

l%\
rosservice uri &7~ ROSRPC URI
/service RS

rosservice type

/service
BERICRE

HRIEREBE—METFEEFEMER ROS [BEHIRIISUGE, R1FE.bag
X, B—MRATEMEEEREEH.



SEAERITEBA [rosbag] |, AFNE Tab # 2&Man<S1T FoH

PIXHETLNERIS

Activities [*| Terminatar =

=
yahboom@Yahboom:~S ro

check

COMPress

decompress fix
filter help

yahboom@Yahboom:~$ rosbag |

ROS #5<$17IH rosbag:

rosbag &

check

decompress

filter

fix

help

info

€M

BE— I BREILIESR
RohiiT, BERAUM

T,

FaE— T EE 8.

BE—IEEIEMY.

EEXHTPESER, LME
LIRS PIRERL.

SREVER an 155 [FRENE
ISH

RE— I EHEZIMEXHHIA

&
o

Fri 1552

yvahboomd@Yahboom: -

yahboom@yYahboom: ~33x31

record
reindex




rosbag #$ {EF

LA—HRg iR A5 VR

play
— N EEZNEXFRIARS.
i @R BsIER—
record
B3
BRI EEZ1MEX
reindex
%,
SHRSS =5

SRS FETRINEDINAENZZREFH, BIXEFFEETR

STEEE L,
LINESRSITEBA [rosparam] , AEWTE Tab . 4£EMGSIT RS
HILXEET LR

Activities [C] Terminator = Fri 15:04

yahboom@yahboom: -
|

yahboom@Yahboom:~5 rosparam

yahboomYahboomm: ~ 933
delete dump get List 0ad set
yahboom@Yahboom:~$ rosparam [

ROS #5<1TIH rosparam:

rosparam &% {EF

rosparam delete MipRrZSEL



rosparam @i {EF

parameter

B2HRS=mTHY
SHENEXH

rosparam dump file

rosparam get

RIGBHE
parameter
FIHSERS =R+
rosparam list
N
MIERNESEY
rosparam load file
BSHRS =R
rosparam set
RESH

parameter value

TREESE (Master)

TREESATIER. REBMREMNELS. £E1 ROS RFEHNRR
BTREES, HASETRZEE.

1.2.2, XHRFER

MAHRGER

r=OTHAE



TI8E

RERliBER

ReBZ A LABCEMKIRR. ASRINEER A #KEITHEER B, BRATE ROS 14
ERGHS, B —EERT AR, 7B A TTLAER B BRRYSLIAFIRE .

MR GERAIELSAT -
RERiBER.

XN BEREERREERKEAR. RXAmFENRSERS. JIEaFH

package.xml 42—\ IIRERLIBER,
Thaedd:
eEER ROS RAFHELNERT N, BB IETHTRUNEENHE,
ROS package tHX@S
rospack @& {EH
rospack help E7rrospack BIFAIE

rospack list FIHANFE



rospack &% A
package

rospack depends 7R package BIHK

[package] Hhe
rospack find
EfFA package
[package]
RIFERA package
rospack profile
RNEICR

FATIREE
BN TheERERE—E, PGSR,
NEISESis

1

ROS T RZIBAIEHEERFEESGHITIHEUE, ROS frigMt 7 imfERE

HR, WALBITENX. HERERRIBFMEEINEER THY msg SUFA.
ez E i
EX T 1E ROS REFHEMHIERHIIR T IRS BRI A A LR,

1.2.3, FiFtXH



&17hR (Distribution) : ROS &{ThRERTLIMIZE. THERAS
H—RFIEEETIAEE. ROS BITHRE Linux BITRR—HEAIEEIIA0MER, X
{55 ROS MU LRENES, MESET— MUESHE—BHIRE.

YX#EFE (Repository) : ROS {REiFHEFRRA D SHUA FEHIMiAE,
FHRS, EXERRMHIIEB RIS ZSEINBARYGSER.

ROS #HE (ROS Wiki) : ROS Wiki EFHTFiEEEX ROS ZFER
FEEICIR, (FAIARILUEMIKE. SEECHXH. ROtEESRER.
R SHIRELET .

Bug 1252F 4t (Bug Ticket System) : SNSYRAIUAAR EBIRH
—ANFTINAE, ROS IRALXMNERAMIRLE,

#p4FIZE (Mailing list) : ROS FBFHB4FIZREXT ROS RIEESS
TR, AUEICIE RS ROS IIFEHE] ROS iR{HE A -hAYSHIEE
FEA=N

ROS (A& (ROS Answer) : BPALAMERIXNEIREIRER

1.3, @R

1.3.1, Topic

ros I AERNERLEH publish-subscribe BIfUEI. Topic —f% F
FEE, BERER. Topic —RIABREAIREEN : —FhEEY topic
QRGeS RIESTEHIEEE (message type) B message, Publisher &
BB, (B2E0T subscriber £IGEER Y md5, HTTR

=R



registration " ROS i registration
haster
Message data for ftopic .
Publisher | Subscriber
1.3.2, Service

service FBTFRLIE ros BIFAIREIZEE, XF server/client 15X, 81

service type # B request 5 response FEE7, XITF service Y

server, ros ASMEER (name conflict) , REERRIFME server &4

M, 5 client @35FE.

registration

ROS

registration

o =

Master

Request

Server

Fesponse

1.3.3, Action

_:I client




action {FZA topic Bpk, AFEXES, ESENXBERMR (Goal) |
FSHITIFERSKRIZE (Feedback) FO4EER (Result) £, 471F action B
SEFEEE 7 NGRS BIFS: Action, ActionGoal, ActionFeedback.

ActionResult, Goal, Feedback, Result £k,

ROS Topics
oal
L -
cancel
F .
Action status Action
' - Server
Client result
q —
feedback
]
Action B94E =
—haE @A
ErSpuEEsd Sy

A LAEES R IEHT
ET ROS RYHEWLHISEHL

Action g9#E0:
goal: &{ESFEIR
cancel: EKREGEHES
status: BENIZEFimHENIAES

feedback: EHANRIRESIETROLTEGE



result: AEFIRAXMEZAIPITER, REH—IX,

EHVER R RXILE
5= Topic Service Action
) HEER,
7 =)
k] ZEER I K
EE7Z
=37 EE7 =537
i3
1B Publisher, Client, Client,
=Ry Subscriber  Server Server
Node % (Client) % (Client)
XF iz ZXZ XJ— XJ—
K& (Server) (Server)
1.4, ERAH

launch [BE13744; TF ALFRESHE; Rviz; Gazebo; QT TE#E; Navigation;

Movelt!

launch: BE3Z44 (Launch File) 2 ROS —HMEREIHEZNNT AR R,
EIRaILABRIEEN ROS Master T eEtEss, HEALSLIEN T A0S

&, AT RHRERAMERER.



TF A5r3efte: Hlas AR =R AR T BMRE PR EFERENE ST,
ENRARHF R AN RFESE RAREMIIENZES, TFE2—ME
PR EIRERS MR RRIIIEER, CIERNT RSN, RIEREE T
FEPZ N IR RZ AR R R, LRI AEE(ESAIE. £
RETTAR. FEFALIRRIZR,

QT TEfE: AT AEAERAER, ROSZHET— Qt ZZENEEE
FIBREM——rqt_common_plugins, EFESAVHATER: BEES
TE(rqt_console). IHHEERMKTER (rqt_graph) . #iELETE

(rqt_plot) . 2#EESEETER (rqt_reconfigure)

Rviz: rviz B2—m=HAJIC TR, RIFHHRE 7 SMET ROS RIHERR
MEEATFS. Ervizdr, FTLMER XMLIHIEA. BEMARSEEIyH
TRY. RE. &, MR, XTFRMEL, FAEEREHEIMLE.

RS, rviz BALABTEFAC T, SERTRrl=s AMERERRIERE. HlasA
RIEERE. BEERRRNRNE.

Gazebo: Gazebo 2— " IIREEARI=HMIHMFETE, BE@aAEs|
Z. SRENEFER. HENRESERZEND, SEENEEHEESTR
BB, B Gazebo PRINERAEELS rviz (FRREMER), (BEFE
BEERPIIANSANEERRZIYIERENE, FINRE. ERRE. 3
REE. R ARNERSEEETLIBTEFIFEIUNNGERMR,. LA
RIS,



Navigation: navigation 2 ROS (N4 SMINEEE, MR, FERE
BMANERTTSERBNERMMINBANEENE, BEShEZE, T8
BHRE RIS AREEGHES.

Moveit: Moveit! hEeB REERNITES, FEAFHITHITAL . Moveit!

BeEENF AR E— WML PEERRIN G, EEXE,
1.5, RIThRA

SEHHE . http://wiki.ros.org/Distributions



http://wiki.ros.org/Distributions

Release date Poster Tuturtle, turtle in tutorial EOL date

-
'y
& [ o
ViR oGET

JADE
TURTLE

Poonannnannennnns
AdAAAEAARLRARLL




ROS BY%4ThRZx (ROS distribution) 18 ROS 3XH-EAIRA, H5 Linux
RUAATHRZA (80 Ubuntu) AYBESSEML. #ELH ROS RITHRARIBRIETEFF
BEARALAERENTRERINEE, BERHESIFBITEREHTHRATHER
Al By, 8NRITIRAHELS, ROS FFREBFE{NX—hRART bug
HITIEE, ERREDEFIROEREERINGH, 2= 2019 F 10 B, ROS

REERITHRARIRARZIR, RIBRJEISRAERELRIN IR

WRAZTR

ROS Noetic

Ninjemys

ROS Melodic

Morenia

ROS Lunar

Loggerhead

2]
HHA

2020

5

2018
&5
B 23

2017

&5

72
s
R
2025

5

2023

&5

2019

&5

MERRFS

Ubuntu

20.04

Ubuntu
17.10,
Ubuntu
18.04,
Debian 9,

Windows 10

Ubuntu

16.04,


https://baike.baidu.com/item/Linux/27050
https://baike.baidu.com/item/Linux/27050
https://baike.baidu.com/item/Ubuntu/155795

WRAZTR

ROS Kinetic

Kame

ROS Jade

Turtle

ROS Indigo

2]
HHA

A 23

2016
F5
B 23

2015
F5
B 23

2014

hRZs
Hdn
551

2021

F4

2017

F5

2019

MERRFE

Ubuntu
16.10,
Ubuntu
17.04,Debian

9

Ubuntu
15.10,
Ubuntu
16.04,

Debian 8

Ubuntu
14.04,
Ubuntu
14.10,
Ubuntu

15.04

Ubuntu



WRAZTR

lgloo

ROS Hydro

Medusa

ROS Groovy

Galapagos

ROS Fuerte

Turtle

2]
HHA

FE7
g 22

2013
9
A 4

2012
F12
A 31

2012

F4

hRZs
Hdn
551

F4

2015

F5

2014

F7

MERRFE

13.04,
Ubuntu

14.04

Ubuntu
12.04,
Ubuntu
12.10,
Ubuntu

13.04

Ubuntu
11.10,
Ubuntu
12.04,
Ubuntu

12.10

Ubuntu

10.04,



WRAZTR

ROS Electric

Emys

ROS

Diamondback

hRZs
Hdn
551

2]
HHA

A 23

2011
F8
B 30

2011
&3
g2

MERRFE

Ubuntu
11.10,
Ubuntu

12.04

Ubuntu
10.04,
Ubuntu
10.10,
Ubuntu
11.04,
Ubuntu

11.10

Ubuntu
10.04,
Ubuntu
10.10,
Ubuntu

11.04



hRZs

Y.-Z 7]
RAEZFR % IMERRFES
HEH
JEIHA
Ubuntu 9.04,
2010 Ubuntu 9.10,
F8 Ubuntu
ROS C Turtle --
B2 10.04,
H Ubuntu
10.10
Ubuntu 8.04,
2010
Ubuntu 9.04,
ROS Box F3
-- Ubuntu 9.10,
Turtle A2
Ubuntu
H
10.04

2, IMBEXHEE

2, MBS



2. IR 445 2.1, TIE X445 2.2, THF=S[A] 2.3, package TIgE

2.4, CMakelists.txt 143 2.4.1. LA 2.4.2. $&= 2.4.3. Boost2.4.4.

catkin_package () 2.4.5. SIRIRFRMERR 2.4.6. AIHITEIR24.7. E

{4 2.4.8. target link libraries2.4.8. jER. IRZFIZHE 2.5. package.xml

N

2.1, MENXHER

ROS HINMMHEH, FHERNNRERLME, RiElSERIRt.

catkin
workspack

/

build

/

Erc

devel

\

package’

package?Z

install
(Hardly)

2.2, T{e=H

Tr=amt2 AR ROS TEI B 4RI, BEMREESME—1E

CMakelList.but package.xml| scripts msg srv Src include launch
*py *sh *. msg Esrv *cpp *h * launch

e, BE%iE ROS ISMIETE, BTRHAERE

FEAREERE IR, FHiIEEEM ROS KBEEMBELE=REF, H

TEER—RBEREAN:

EBEA. EWRE



https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html
https://www.yahboom.com/public/upload/upload-html/1683951911/2%E3%80%81%E9%A1%B9%E7%9B%AE%E6%96%87%E4%BB%B6%E7%BB%93%E6%9E%84.html

src: JRZSiE; ROS B9 catkin 48 (RREBE)

build: #%i¥ZSiE); catkin (CMake) HIETREEFES

devel: FF&=S8);, £MAIBIRMH (BELSUH, ahiSHEERE, #S
BEREEE, AIHUTMIHE) | INETE

install: Z%eZs|d]
IR TF=SE (ATLMESER®) A src (W08 src) XHREFER

o elFE;

build #1 devel {&43H catkin_ make < BEENEIE;
install 32432 catkin_make install Gs<$BEmEIE, JLFEREAFE
Fi, —RAEIE,

= (M catkin_make HFZRI—EZBFERRENIIEZRE. F—1
TEZEAT, ARITFFERBNES; FRIEZAT, RITFEREEE
&.

mkdir -p ~/catkin_ws/src # @liZ

cd catkin_ws/ # BANITIE=(E
catkin_make # %

source devel/setup.bash # EFFT{E=[EEAE

2.3, package IJftE



package B—MIFERISHEEFIURES. BREESIR—EAKINEE
HIRERFARIOHEI— package B, 3B CMakelists.txt #1 package.xml

2 (@] 1y, HRBERRERGAESFZERRE.

BIEETNEE

cd ~/catkin_ws/src

catkin_create pkg my pkg rospy rosmsg roscpp

[rospy] . [rosmsg])] . [roscpp] 2kiEiZE, rIRIEWSZFZKHNM, H©
o INEMEAY, SRR EMAZTERERE, oMNEEECEE.

M AH-EER

|-- CMakelLists.txt # (&%) 280 package RUGmIFAINI. BHFE/T c++
ABRINGERTARER, FUTHELE,

|— packagexml  # (&/R) package RUHEIAMEE. BREIRIN—LE ros
FeRY3Z .

|— include Xk # TFER c++ LIERT

|— config ik  # FRSHECENH

|— launch {432 # F launch 3{4(launch g%.xml)

|—— meshes {3k # FHHRASMAEZSRY 3D =2

(.sda, .stl, .dae &) ;

— urdfSTiESE  # TRHOHISE ARIRELEGA urdf B.xacro) ;



|—— rviz {43k # rviz 14
|—— src {53k # c++ RS
|— scripts 32432 # TJHUTHIZA; 5Ia0 shell BIZ(.sh), Python A

|—— srv 343k # BEN service
|[—— msg X4k # BEMN topic
|— action {3 # HEM action

2.4, CMakelists.txt 1148

2.4.1, Bk

CMakelists.txt [RA2Z Cmake fRIFRFRIMNIE, M Catkin TFRARE
BT CMake BU%RIENEE, REFIT ROS TREMINT —HEEN., Frld

5%k, catkin B9 CMakelists.txt 5 CMake B9EA—ZL,

XN EIENE 71X/ package E{REMPLL package, EfmiEERKERLL
BiR, WmREELE R, bl CMakelists.txt IEFFFE, CiexE 7 HER
B BRSER9AIN, catkin fIRRFETERNELSHKEIEA package THY

CMakelLists.txt, AFSIZRERINIRImIFIIE,

24.2, B

CMakelLists.txt FIEAIE LZEHAZILEB CMake, 1 Catkin EEAIIANT

Er7R, BIRREIT:



cmake_minimum_required() # FE5 CMake hizZs

project() # BB EFR
find_package() # HKERFEZERIE( CMake/Catkin package

catkin_python setup() # [SF Python i&ERs7FF
add_message files() # message 4 k28

add _service files() # service £ AiES
add_action files() # action A28

generate_message() # ERARNESHRAR msg/srv/action &0

catkin_package() # 4 p=A0 package B9 cmake FUE, HHYKHEIA
BRYEfERA4-EE A

add_library() # FIRIEEmIET~ERIE. ENARY catkin Jmigr=4
HEFRE,

add_executable() # AR ETHA T IS

add_dependencies() # 7B N BRI T ELAt B ARG, iR E
ElaNEY )

target_link_libraries() # fEEAHUTIHEERIE, XNERE
add_executable()fS.

catkin_add_gtest() # MhtiEsz

install() # REARN

2.4.3, Boost



NER{#EFE C ++#0 Boost, HFEETE Boost HiEH find package () , Fi§

TEFFAMRT Boost RIMBLLTSTHE. 140, ANSRIRAESER Boost £ei2, (R :

find_package (Boost REQUIRED COMPONENTS thread)

2.4.4, catkin _package ()

catkin package () 22— catkin i2{tf9 CMake =, XEHNEERSFIE

TE catkin FFEEEFMUERN, BENXATER pkg-config 1 CMake 3214,

fE(#F add library () & add_executable () FERHAIERZE], HF0E

FALUEREY. 1XERER 5 P RESE

INCLUDE _DIRS - 8HSHBSKRZR

LIBRARIES - MIESH#IEE

CATKIN_DEPENDS - iz B #&#AYE S catkin TTE

DEPENDS - iZIRE Frk#tfi93F catkin CMake IRH. A7 EFHIE
R, BEXNRE.

CFG_EXTRAS - HfthFe &%
SERAIZR S AT .

ZENMEIF

catkin_package(


http://answers.ros.org/question/58498/what-is-the-purpose-of-catkin_depends/
http://ros.org/doc/groovy/api/catkin/html/dev_guide/generated_cmake_api.html

INCLUDE_DIRS include
LIBRARIES ${PROJECT NAME}
CATKIN_DEPENDS roscpp nodelet

DEPENDS eigen opencv)

XFREIFEFIIEE “include” BSHLIEAIMES. CMake 3iE
ZE$ {PROJECT_NAMENHERIZ RIELS project () BREEWHATRA, &
XFMER FERBE “robot brain” ,  “roscpp” + “nodelet” EEEFE
SergiE A TR ERIE4El, “eigen” + "opencv’ REEIFEMIAT
M2 IE1 TR R R R SR ER IR,

2.4.5, GIEIEEHIEERE

FEigEBRZEl, BEEIEEUUNMABIRKEIRRINE, 1F5IRLX
HF0EE:

- BREBE - ABETURERE (&ERT C/C ++) B4
- BEERIZ - MR T AT T BRI SR?

- include directories (<dir1>, <dir2>, .., <dirN>)

- link_directories (<dir1>, <dir2>, ..., <dirN>)

include directories ()



include_directories FI&#iZ2 find_package AEMEES M HIE
fttBRAHY* _INCLUDE_DIRS =&, WNREEM catkin #1 Boost, #&HY

include directories () EARBEMNIZIU FA7R:

include_directories(include ${Boost INCLUDE DIRS}

${catkin_INCLUDE_DIRS})
F—NE2H "include” FREHH include /BRBREERN—E85.
link directories ()

1

link_directories(~/my libs)

CMake link_directories () BREEIATHINMIMNIERE, EEAEEFX
P, B8 catkin #1 CMake 348 1E find_packaged R&EB& B aniaInGEsz

=SB, RERHESR) target link libraries () HHIEE,

52 cmake HIZGiE AT LABRERRTIFARGIF target link libraries ()

£ link_directories () .

2.4.6, TIHITER

BIEEVIIERIATHRITER, Fel(JW e add_executable () CMake


http://www.cmake.org/pipermail/cmake/2011-May/044295.html

add_executable(myProgram src/main.cpp src/some _file.cpp

src/another file.cpp)

XSGR —1 279 myProgram RIBHRATHATIE, ©H 3 MNEHHTE

src / main.cpp, src/some file.cpp ¥ src / another file.cpp,

2.4.7, EXH

1% add_library () CMake RITDEER FRISER R, BUABIS T, catkin
SR,

add _library ($ {PROJECT NAME} $ {$ {PROJECT NAME} SRCS})

2.4.8, target link libraries

{£F8 target _link libraries () HRECRISERIHITEIRERAIE. XERE
add_executable () JARZETEMK. WMREAZ ros, MFIN

$ {catkin_LIBRARIES},

ahk:

target link libraries (<executableTargetName>, <lib1>, <lib2>, ..

<libN>)

1



add_executable(foo src/foo.cpp)
add_library(moo src/moo.cpp)

target link libraries(foo moo) -- This links foo against libmoo.so

BrE, EAZEBAIHAFZEER link_directories () , EAERET
find_package () Bzi3IA,

2.4.8, HE. WRSSHIENE

HE (msg) , BRSS (srv) Fa{E (.action) X4HHE ROS BHIEMIERZ
AR — MIRNT EETE LR, XL RNE R R ERIEE ST e
4, LMERTLIFIARISERREESPIER, RS WERERE
{FEFRFFE R4S (5130 gencpp, genpy, genlisp &) “EREBRE.

RHT=AZRRoAEEER, BRSHEE:

add_message files
add_service files

add_action files

XLETR 2 fe s R R FREE PRV -

generate_messages ()



FNRIRMRIZRIT CMake RUEX, BRIE (CMake SCiE) -

https://github.com/Akagi201/learning-cmake/blob/master/docs/cma

ke-practice.pdf , Z1#& CMake iEEXTIEfE ROS TERB#EEEN,

2.5, package.xml 7148

HER
IZEEBRE— XML 34E A package. xml g S{HIEREE
AURRS4SE, package.xml tB2— catkin By package W&, BEEX
NGB RIREAN S, FERER ROS kAN (rosbuild fHiR &%)+, 1XANE
fE manifestxml, FIFHEA pacakge EAREER. WRIREM LEEZR—
L ROS BB A E%E manifestxml, BFABZHEE hydro IRAZBIRIIRE

7. pacakgexml 887 package BIRBFR. IRAS. WEHEIR, HRAR.,
], mFEETE. miEKH. TS ER

package.xml 3Z{4 build_depend #/REE message generation,

run_depend %/REE message runtime,

1Bz
<pacakge> # RO
<name> # 55
<version> # RES

<description> # NEHA


https://link.zhihu.com/?target=https://github.com/Akagi201/learning-cmake/blob/master/docs/cmake-practice.pdf
https://link.zhihu.com/?target=https://github.com/Akagi201/learning-cmake/blob/master/docs/cmake-practice.pdf
http://wiki.ros.org/rosbuild

<maintainer> # HEIPE
<license> # i ENIE

<buildtool_depend> # FETE, BE catkin

<depend> # ISERMIUAmIE. S, EITEEKE, &
=H
<build_depend> # PRI

<build_export_depend> # SR

<exec_depend> # BTN

<test_depend> # U AR BRI

<doc_depend> # SRS
IR R

BE&/MrERNRBERNEENEMBRYHIHKIRR. WHEA LG
HRER AR

1R IERFK T <build_depend>1SEMZILBFENE. EEENFEXL
BB RN AU XA EIR. XA LASEERmIERTAISIUS, 1%
BB R R E R R E TR R R (RS XEEE CMake

2 find_package () Bf) . ERXmFEH=RF, WEKEKETTXIBIRF
REEH,

1HESHMXR <build_export_depend > EEIRIEILDMIZFERTRAIE.
SRS RSB PRIARESUGFRT (1FEIES CMake FRY

catkin_package () #EHEEJy (CATKIN DEPENDS BY) , BtRiXFhER.



HMITIKEIX R <exec_depend >1EETE I EFEIE TRIBATREIKAE.,
SRR PRIEZE (JCEREZ CMake 5 catkin_package ()

FBE (CATKIN_DEPENDS ) Bf) , BURXMER.

M EFK TR <test_depend >{IEE LTI AIB IR, A IARRLIZG
BLIREIMHIKER RES N ENE TR R.

192 TRIKXHKER <buildtool_depend>IEEIRIHEFELE B FHIN
HERATEH, BEH—IWEETIER catkin, ERXXFEFHE+F, WEIE

KEK R T T4mIRAYZEM,

XETRKfiXHR <doc_depend>iEEI BT ELASSRINIE TR,
g

<url> - BXZREEEEH URL, BHFE ros.org EAJ wiki TTE.

<author> - GY/EE

<url type="website">http://www.ros.org/wiki/turtlesim</url>

<author>Yahboom</author>

w
3
H
)
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3.EE®SETER 3. BaaA 3.1.1. launch 324 3.1.2 rosrun3.1.3,
python3.1.4. Bsi— N2 3.1.5. BN NS 3.2, launch37443.2.1,
HHA 3.2.1. SRR 1455 [node] 2454 [remap] 3.45% [include)
4 15& [arg) 5. T 25 6458 [ param ) 7.#5%& [rosparam ] 8.4x& [group ]
3.3, TF AFRanHe 3.3.1, tF AT A 1.view frames TH 2.rqt_tf tree TE
3.tf echo T & 4.static_transform_publisher5.roswtf plugin3.3.2, EFEHY
MFRE 3.4, rqt(QT TE)1.rqt_graph IHEERIHL 2.rqt_topic EEIER
3.rqt_publisher4.rqt_plot #iE4&E 6.rqt_console H&HiH

7.rqt_reconfigure FI5SEECE 3.5. Rviz3.6, ROS EFAGS

3.1. RAIBRER

3.1.1. launch 3%

F roslaunch @< /851 launch XHEHEDERMA:
1) . {8B) ros package {1225

BTN

roslaunch package Z#R launch X{&4&FR

roslaunch pkg name launchfile_name.launch
2) . EfEAH launch XHRIMEITERR

BTN


https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
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https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
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https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
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https://www.yahboom.com/public/upload/upload-html/1683951922/3%E3%80%81%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4%E4%B8%8E%E5%B7%A5%E5%85%B7.html
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roslaunch path_to_launchfile

NeR EREFS ISR launch 324, EBRTLMESIORIISEL, EHREN
N2

--screen: < ros node FIER (MRBHNAE) BHEIFEL, A
RREEFEND log X4, iXHEFHETSEREI

arg:=value: #I8R launch XHHEFMENEE, TLUBTXMS
=UR{E, flan:

roslaunch pkg name launchfile_ name model:=urdf/myfile.urdf #

launch file FESE "model” EEMW(E

=7

roslaunch pkg _name launchfile_name model:='$(find

urdf pkg)/urdf/myfile.urdf' # F3 find &<IRAERER

roslaunch @<IEITRIBESSRIGNRSFRT rosmaster EHIE(T, IREER
o), SAAIAERY rosmaster; WIRIRBEF), =FciEs) rosmaster AfEH
H4T launch XHAHRIRE, —RIMHES N RIRIBEA TSI E SN



BEIEMR, launch XHRBERT, REFZSTUERM LA

\—y—

=17,

3.1.2, rosrun

WRSCEE T S ETREE (master) , master EFREIRRFHIRESZHIE
B9, 81 node FEIATERE(A master JFAETE node Z[EIRYIE(S. master

BaiEBFEI master jEME— node 55, £ Ubuntu iz \ap

A\ .
< -

roscore

node U35, rosrun+8F+Tm%%; rosrun AR RBEEI T T A,

rosrun [--prefix cmd] [--debug] pkg name node name [ARGS]

rosrun =3 package B /9 executable BYRTHITIER, ERIESEN

ARGS &,

3.1.3, python

SNERRE python {13, RAILIEIRTE py XHFIEER TEEEH, FRXD

python2 #] python3,

3.1.4, Eal—/Mhsa



roscore
rosrun turtlesim turtlesim node  # Er/NE&EHE

rosrun turtlesim turtle teleop key # [En/\E@EEEIEHET S

Bohseka, PTLABEREMAREEINGREH BEREN, Y —EEE
[rosrun turtlesim turtle teleop key] XM &SR, s (L] .

[(F1. [E]. [A] &=HNEeE.

-1 5 roscore http://] 11311/ 37%12

FHHE7TE rosrun turtlesim turtlesim_node ZiRSFTEN—L/NEBIEHEE

5]

[ INFO] [1607648666.226328691]: Starting turtlesim with node name
/turtlesim
[ INFO] [1607648666.229275030]: Spawning turtle [turtle1] at

x=[5.544445], y=[5.544445], theta=[0.000000]



3.1.5, BEIEMISR

TAREEE

sudo apt install ros-melodic-turtle-tf

=)

roslaunch turtle_tf turtle tf demo.launch

REEHTR

rosrun turtlesim turtle teleop key

terd, TR [(E] . [F1. [(E]. [A] KavhS@izs; a0

23— ERiREm—RiEs.

3.2, launch {4



3.2.1, #h#

£ ROS f— Mo e Fr—R R BESe Ak IIRe s —AYESS  (BR—1 52EHAI ROS
MNEEA—RBARS T REFEIET. HEIMEZLESMERRIES,
X ERE B ANORESFIMRZ N T RER, WR—1 node
— node WIEEN, HUERRR. BT launch XL roslaunch &5<a]

LI—RIEEEZA node, 75 "—@E#1" |, AEALIREFERNSEL

3.2.1, RIS

launch XHARER— xml 34, ERLERERTAIUSRERKET,
FofEiiE, AILAESLERAIN, el

<?xml version="1.0"?>

SHfh xml AL, launch XEHEBIHFE (tag) A5
5, EERY tag @IF:

<launch> <|--FRES-->
<node> <|--ZEZFFY node RESE-->
<include> <I--B2HfMb launch-->
<machine> <|--$IEEIE1TRNEE-->
<env-loader> <|--IZENETE-->

<param> <|--EMBHEISHIRS S -->



<rosparam> <1--JE yam! RIS HEIS KRS S >

<arg> <I--BMNEZE-->
<remap> <!--i%E topic BRET-->
<group> <|--igEDH-->
</launch> <|--IRFRE-->

1452 [node]

tr& [node] 2 launch XHRIZOERS .

<launch>

<node pkg="package name" type="executable file"
name="node name"/>

<node pkg="another package" type="another executable"

name="another node"></node>

</launch>
Hrp
pkg ETHFFER package &BFR
type & package FHIATHITI M, SIRE python FRERY, #al

BEE py X, WRE c++ RmER, BRFRNARE BRI HITIHERY

BF.



name BETRBEMZENETF, 1" mREEEGESH—FT A

7FE: roslaunch REEFIE node BE#NIRE, Bt launch &FFRE
A9 node &IROZXIEEIIFEEEM,

<launch>

<node

pkg=

type=

name=""
respawn="true"
required="true"
launch-prefix="xterm -e"
output="screen"
ns="namespace"

/>

</launch>

ke,



respawn: HiZTRAT, BEBMNEHNBN

required: FZTmXAA, BEAEXAEMHFET R

launch-prefix: EEFHA—IEOHRIT. G801, FEEIEOHTVIZEA
BasEsiIr R, RAZAES node FIAF—/1EO,; SEZXN node BLS
B, FHE5HM node (ERIBZUE—IEAIANZ,

output: EVAER T, launch 551 node BERSFEATEM log X4
b, ATLABESEIRE, SERENMEFSEL



/.ros/log/

ns: 1§ node JANAIEARY namespace, B node name BN ns 1§
ERIRISR, NTEINXSERE, 1 node EXEFFEN node name I

topic name BIERMA relative name, BIRIIFES /.

HEEEETRO A
1) BEHERR, F0: topic
2) £BER, Fltn: /Altopic
3) HERYERR, BlN: Aftopic
4) FWEEHR, BIN: ~topic

ERMEEERN, AXA—T5

ros:init(argc, argv, "publish node");
ros::NodeHandle nh;

ros::Publisher pub = nh.advertise<std msgs::string>("topic”,1000);



245Z [remap]

ZE(FA node IRENFirEHIN, JLARRIER topic, f£1RZ rosnode
B, SIREHRBIEEEIAIEE RIZRY topic, M{NER
input_topic #1 output_topic &, XFEERFRERFHMSRA topic &
FERRERZRPH topic BF,

B, remap BWEFRLESER— node R FARIFREIIIRE
5, A remap MIMBIZE—T topic BIR], AHEEXETRHA.

remap FEAERENUT:

<node pkg="some" type="some" name="some" >
<remap from="origin" to="new" />

</node>

3.45Z [include]

XMIEHEBREB BRI launch SHERINEIZA launch X, L
launch XHHBRE. EAEI:

<include file="path-to-launch-file" />

ORISR AT LSS BRRRTR, (BR—ACRRATIEFRIABERE, &I
&8 find Ap<LEHIMHERIR:



<include file="$(find package-name)/launch-file-name" />

FiAd5<SH, $(find package-name) ENFAHAHHER. package RIEEIR.
XA T HAth R, RELE TR package, HATLAKEIRIRIAYES

/
=

B, 53— launch 5|IA\RY node TIBEEES—ips, BiE& BERUFE
Y node &=, Lkl /my/gps, /my/lidar, /my/imu, Bl node BEE%—
HIBIER, AEERK., XOTLUBITIZE ns (namespace) BRI, &<

N

<include file="$(find package-name)/launch-file-name " ns="my" />
4453% [arg]

B [arg)] AILESHESER, BETSLENER. [arg] =MER
T3k

<arg name="foo">: BmIA—> [arg] , BAWE, FHETLIET
arPITWE, sEET [include] 1REWIE.
<arg name="foo" default="1">: THELAE.

<arg name="foo" value="1">: TREIE(E.

B AT E



roslaunch package name file_name.launch arg1:=value1

arg2:=value?2

5.3 =&in

£ launch X4 EBNZEERTEZAERD

$(find pkg): FIa0$(find rospy)/manifest.xml. JSRETEE, BRUIHE
FIXFET package HUBRIRIZE

$(arg arg_name): SEIREBEINME, MBRKBIIMIEE, HAXD
BINMET

flan:

<arg name="gui" default="true" />
<l-- FEIRERNME, MRKBIIMIEE, MAXIERAMET -->

<param name="use _gui" value="$(arg gui)"/>

B—1MGlF

<node pkg="package name" type="executable file"

name="node name" args="$%(arg a) $(arg b)" />

XHEFIREZ G, 2580 roslaunch B, AILAA args S3RE



roslaunch package name file_ name.launch a:=1 b:=5

6.45% [param]

5 [arg ] &A@, [param] RHZ=R], HEEMNBUEANMNET value, i

ALAEN M, EER—TiH<.

25

<param name="param_name" type="type1"

value="val"/> # type AJLIEHE, RFEBEENFIRT

<param name="param_name" textfile="$(find

pkg)/path/file"/> # £ file f#BE string



<param name="param_name" command="$(find pkg)/exe '$(find

pkg)/arg.txt'"/>

SR

<param name="param" type="yaml" command="cat '$(find

pkg)/*.yaml'"/> # command HYEREE param &

[param] FILAREZFEEYF, K name #HERAHT name, tBAJLL
ERENENRFEES, il node, FFABEEZBEEFHZE node/param
fiezk.

BlanELBEEEFENINT param

<param name="publish_frequency" type="double" value="10.0" />

B1E node SEEHFENMT param

<node name="node1" pkg="pkg1" type="exel1">



<param name="param1" value="False"/>

</node>

WNERA rosparam list I server a9 [param] , B

/publish_frequency

/nodel/param1 # Bzffil_ LT namespace B4

2 B9 [param] &=RIN0T namespace, {BERALETEHE

7452 [rosparam]

[param] REEXTIER [param] #BfE, MBRBE=F: value, textfile,
command 2, IREIZEED [param] BIARZE. [rosparam] RE]

LUtERE, BRERA—ENSERERNG<, W dump, delete &

load : \ YAML 3Z{4AnE—Ht param, &IA0TF:



<rosparam command="load" file="$(find rosparam)/example.yaml|"

/>

delete: MlFRE" param

<rosparam command="delete" param="my param" />

2Bl [param] BUMR{ER(E



<rosparam param="my _param">[1,2,3,4]</rosparam>

BE

<rosparam>



b: 2

</rosparam>

[rosparam BRI [node ] =, IttAY [param)&=FanAERI0L node

namespace.

8.45% [group]

WRERFS node HTEFANEE, HLAIEMER—MEER namespace,
remap f8EIRY topic &, BJLARR [group] . £ [group] FeJLAEREE

ARSI TIRE, fIa0

<group ns="rosbot">

<remap from="chatter" to="talker"/> # ¥4iZ group HfE4L
FE node #BERX

<node ... />

<node ... >



<remap from="chatter" to="talker1"/> # &4 node HaJL
BEHNRE remap
</node>

</group>

3.3, TF %453FiR

tf B— PP RERT RIS MR ARRITNEER., tf 4EPSERY R IPAINIEEH
PRIAIRINZ BRIRER, FARFRPEEER SR B EERER L%

BR. RES.

Tf B RIEENTREE— M IRRAAIREIR AR I BRI IR, £
R LB — MR, NSRTLUEH— MR, RISYETLIER—D

\\\\\

£ [3.1.5] BEaiiNERfE, 1T NEEE.

3.3.1, tFEEIAR

1.view frames TH

BEIF IR ITHRIRZIFTAIEIT ROS IRy tf MR, FHRHIHPPREZRREL
R ZBIRNERERER, £MEN frame.pdf X5, FEFEIAKBXRINE.

rosrun tf view_frames

2.rqt_tf tree TH



874 view_frames BB SRR RRRIRFEBR LN HFH, (BEFTEEY
[RBRAAFREZR, FRLARTLAAR rqt tf tree SCRTRIFT B0 iRER AR

rosrun rqt_tf tree rqt tf tree

3.tf echo TH

{£F3 tf_echo TERILIEEM BESERZENKXRE,

rosrun tf tf echo <source frame> <target frame>

FJEDM source frame Z| target frame BULEEE R, 4IU0:

rosrun tf tf echo turtle1 turtle2

pi@Transbot: ~

turtlel turtle2

]
.0ee, 0.707, 0.707]

4.static_transform_publisher



RN BIRRZ [EREFSAIRERR, X MIRRAREEINET .

G

static_transform_publisher x y z yaw pitch roll frame _id child_frame id
period in_ms
static_transform_publisher x y z gx qy qz qw frame _id child frame id

period in_ms

1£ launch ={EFg:

<launch>

<node pkg="tf" type="static_transform_publisher"

name="link1 broadcaster" args="10000 0 1 link1_parent link1 100"
/>

</launch>

5.roswtf plugin

—NE, 2TTREEIN tf EEEFHERHE I,

roswtf

3.3.2, FRLIFER



FE AR IRRBHE frame_id, B map,odom, base_link, base footprint,

base laser

1% map MRRE—PMHREELIAR, HZHER LS. B33TF map #R
RRBEITFaNES, FAOZMEREZER5]. map SAIRENESLR, X=
IRETE map ARARPBINFERESHT LRI R EE AR, HERIRE
o, EERETERERAIEEN, FMEIERFTTEHFRTRP=RARRZE,
MiEkRRZE, (ERIFRIERESEEEIAR TS, map SRR IEAR
KPWEFESEZRERAN, BRRZMAEENTAMERFHIITRFRIR, B
LRI IFHISHE LR,

base laser &,

OaCn

=R FR(map)

base foot
print

Bz trER (odom)

odom E— M 2FMRR , BId BIRITHE R ALRIRNEEER, £ odom
MITRPBNFEERIETLUESR D, iIRBHITFRR, (5 odom ARR
FeelFAKEINEESE, XEZEXSH odom topic, XERMES, —
MRUITR, I ERERDSE (EUXS) ItENERET, BERED
BXZK, odom topic FHAVBAIEERERE odom->base link Y tf K&K,

odom #1 map #1rRENBAIZFHARESH. B2, MEEREHER



EAEGH, MERNREERESEETTNRRIRE, A ERIEERSESE
RRIERY package EbaN amcl 2EH—MUuEGiT (localization) , XBJLAE
# map—>base_link f9 tf, FTLAfGTHUEMBRETHIENREDHZ odom
5 map FBIRERRE. WRIRAY odom iHEIRE IR, B4 map—>odom
A9 tf HUZ 0, odom ARRIE/FEHINNAMNSE ZIRERAN, BRBMEEE
FEEMFAKIISE,

HEEtR(base link)

MBARK (BEE) BRRSVEAPOES, SirRER—ATRARN
jrekze sl

base_footprint: JRm/3 base_link RRfBbEANRS,, BEFXE (z(ER
&) .

AFRZ [BRIK R

EVBRARGS, FNERA—IRRREKFBLITR, BB MRIRRE
B RUIFRIUEETFUSIRR, ST : map --> odom --> base_link tt
FAUMTERE odom MIREAIA, odom AFRRE base link B2, BIAEM
ki, map #l odom ROERER| base link, XERAITFH, RABLIFRR

BEE— ML,
AR R

odom Z| base_link R HEETRITEMARN. R, EAMERA
&% map 2l base_link R9%&fa(transform), 8, EAMRRITEII odom



Fl base link B9 transform, FHERAIXMSE AT map E odom Y

transform,

3.4, rqt(QT TH)

FIFap<S1TE DO rosrun rqt JAFFWN S Tab ##, (FJ&EZF ROSH QT T

BEESNRE W TEMR:

i mmm®enovo: ~ 147x39
:~% rosru qt

BETIRBAIVINERAGERNNE—TERI LR QT TA:

1.rqt_graph it EETTRE

FIFITEOBALU TGS, BH—IHEE.

rosrun rqt_graph rqt_graph



rqt_graph__RosGraph - rqt

<*Node Graph D@ -o
| @ || Nodes only - |/ \/ ZE|m
Group: |2 = Namespaces V| Actions V|tF [v|Images i v| Highlight v/ Fit ||7)

Hide: v Deadsinks ¥/ Leaftopics v Debug tf v! Unreachable v/ Params
/turtlel/cmd_ve
/teleop turtle =

EiTopic Monitor D@ -0
Topic ~ Type Bandwidth  Hz  Value
» fattached collision_object  moveit_msgs/AttachedCollisionObject not monitored
» [execute_trajectory/cancel actionlib_msgs/GoallD not monitored
3 [execute_trajectory/goal moveit_msgs/ExecuteTrajectoryActionGoal not monitored
b [joint_states sensor_msgs/JointState not monitored
» /move_group/cancel actionlib_msgs/GoallD not monitored
» /move_group/goal moveit_msgs/MoveGroupActionGoal not monitored
» /pickup/cancel actionlib_msgs/GoallD not monitored
13 /pickup/goal moveit_msgs/PickupActionGoal not monitored
3 /place/cancel actionlib_msgs/GoallD not monitored
3 /place/goal moveit_msgs/PlaceActionGoal not monitored
» /planning_scene moveit_msgs/PlanningScene not monitored
» [rosout rosgraph_msgs/Log not monitored
» [rosout_agg rosgraph_msgs/Log not monitored
» [trajectory execution_event std_msgs/String not monitored
~ W frurtle1/cmd_vel geometry_msgs/Twist 987.06B/s 25.36

~ angular geometry msgs/Vector3
X float64 0.0
z float64 0.0
¥ linear geometry_msgs/Vector3
X float64 2.0
y float64 0.0
z float64 0.0
¥ | fturtle1/color_sensor turtlesim/Color 188.16B/s 62.50
b uint8 255
g uints 184
I uints 179
~ V! fturtle1/pose turtlesim/Pose 1.25KB/s 62.50
angular_velocity float32 0.0
linear_velocity float32 2.0
theta float32 2.431999921798706
X float32 3.320207118988037
y float32 8.266461372375488



MEGFBEATTLUREMAIES L /teleop_turtle i@l

/turtle1/cmd vel iE&4S /turtlesim 5 s TEUIREEIE,
/teleop_turtle ;3B Publisher(%&%5)Ih8EAT5 .
/turtlesim J9E% Subscriber(IT[5)IHAEHITT &,

/turtle1/cmd _vel 3 publisher 1 subscriber B AJIERX,

2.rqt_topic BEEIEH

rosrun rqt_topic rqt_topic

BEiZTE, HNJUEERERNERIN—LSTHTMRIER.
3.rqt_publisher

rqt_publisher I2it 7—"> GUI &4, BT RHmEBEESHIHEFRENE

BHE. FFRHMTEORAL TGS BH—MHEE,

rosrun rgt_publisher rqt_publisher

iy Topic AAANEEERRIFAIFEERY/turtle1/cmd_vel &, A M

s, x0T



rgt_publisher__Publisher - rgt <

[>>Message Publisher D@ -0
| @ Topic |fturtlel/emd vel |~ Type |geometry_msgs/Twist ~ | Freq. |1 v Hz |dp| = |@&|
topic * type rate expression

turtle1/emd vel geometry msgs/Twist  1.00

- linear geometry_msgs/Vector3
X float64 0.0
y float64 0.0
z floate4 0.0

* angular geometry_msgs/Vector3
X floate4 0.0
y float64 0.0
z float64 0.0

4.rqt_plot FiRELEE

rosrun rqt_plot rqt_plot

rqt_plot__Plot - rqt
EEMatPlot DE@ -0
Topic| /turtle1/cmd_vel/angular | &R )| =-) 7 autoscroll | Il | &

ﬁ 0 o + g @_ Qf panfzoom, x=147.137 y=-1.46871
! I @ =

— [turtlel/cmd_vel/angular/x
— fturtlel/cmd_velfangular/y
10} — fturtlel/cmd_velfangular/z o
— [turtlel/emd_vel/linear/x
— [turtlel/cmd_vel/linear/y

Ba 1 fturtlel/cmd_vel/linear/z a
—05}
-10}
15}
i : 1272

146.8 147.0 147.4 147.6

L5

6.rqt_console B



ROS B (log) RFHINRERILIEFER—EHTER, BnERE L.

RIXENWSE topic SRBEREEFEFE log XMHF, LIAERL. iIBR. IRE

=
=Jo

F

=
=

ROS RIAEREEBTEMHRREIEALASA 5 % DEBUG, INFO,
WARN, ERROR, FATAL, RERFALIETHMAZTE LTS, 18 ERROR

FATAL HIlsiFRMEF R 2R SH T AE T,

FR

DEBUG

INFO

WARN

ERROR

FATAL

AR

AL ES, SR NEE
H

FAMES, BFET A5

RIER

ﬁ%gi{%_l%\o

HIRER. EFHEET
EDRYER
Hanthix, HISTHIE

RRICFR

rosrun rqt_console rqt_console



o | D@ -
:\;i & [l | pisplaying 220 messages :@ Fit Columns.
Message Severity Node Topi Location
#5 @ Oh not 1 hit the wall! (Clamping from [x=-0.031945, ... Warn | fturtlesim rosout, jt... | [tmp/binar...
#4 @ ohnot I hit the wall! (Clamping From [x=-0.031945, warn [turtlesim sout, /t... /tmp/binar...
#3 @ ohnot I hit the wall! (Clamping from [x=-0.031945, ... Warn Jturtlesim osout, /t... /tmp/binar...
#2 @ oh not 1 hit the wall! (Clamping from [x=-0.031945, warn Jturtlesim osout, /t... /tmp/binar...
# (]

Exclude Messages...

Highlight Messages...

containing:

¥| ..with severities: Debug Info Warn Error Fal

tal

Oh no! I hit the wall! (Clamping from [x=-0.013469, ... Warn Jturtlesim 15:43:32.2... frosout, /t... /tmp/binar...
s

yik'd

Regex |==|| g

A&t TEET ROS BiEiE2R(logging framework)f9—&8%, FAREXR

TRIVEHER, MNELRITLEHEBRINEREREENL.

= API

C++Efd API
(N

ROS DEBUG("

FTENARE"),

ROS_INFO("$T
EDRIRE");

ROS WARN("

FTEDRIARE");

ROS ERROR("

FTENARE"),

ROS _FATAL("

C++stream API &%

ROS DEBUG STREAM("

FIENIARZE" << "hello”);

ROS INFO_STREAM("$T

EDERIRZE" << "hello”);

ROS WARN_STREAM("

FIENRINA" << "hello”);

ROS_ERROR_STREAM("

FIENIIARZE" << "hello”);

ROS FATAL STREAM("

Python H7 API

rospy.logdebug("
FIEPRIANE")

rospy.loginfo("$J
ENRIRE")

rospy.logwarn("$J
ENRARE")

rospy.logerror("$J
EPRIRE")

rospy.logfatal("$J



C++Efi API

=

C++stream API &% Python H API

FTEPRIRE"); FIEDMAR" << "hello”);,  EPHIRE")

7.rqt_reconfigure SiSSHEE

rosrun rqt_reconfigure rqt_reconfigure

& F3kiE ROS wiki:

File Plugins Running Perspectives Help
ynamic Reconfigure D&@ o1

Filter key:

ES

/base_hokuyo_node
Collapse all Expand all

min_ang min_ang
max_ang
intensity
cluster max_ang
skip
port ’ "
calibrate_time intensity n
frame_id
i ol cluster '
allow_unsafe_settings 0 99 1
» camera_synchronizer_node
» |_forearm_cam skip
b narrow_stereo
» narrow_stereo_both
> narrow_stereo_left port
» narrow_sterec_right
» narrow_stereo_textured
P power_monitor
v prosilica_driver
» r_forearm_cam frame_id
v tilt_hokuyo_node
> wide_stereo
» wide_stereo_both time_offset
» wide_stereo_left
» wide_stereo_right

4159265359 =-J 3.14159265. 2.2689

4159265359 = -[3.14159265. 2.2689

0 =) 9 1

fetc/ros/sensors/base_hokuyo

calibrate_time
base_laser_link

-0.25 e 0.25 0.0

allow_unsafe_settings

3.5. Rviz

rviz 2 ros BRHI— 1M EACTIR, AL ERINT ros BRI TEIF(CER
F. HiERAEEILKER,



Elle_pangls_Help ! ! |

finteract  “%MoveCamers [ Jselect < FocusCamera = Measure . 2DPoseEstimate o 0NavGoal @ Publsnpoint ok = A
= & Global Options | =
Fixed Frame world IyRe: | Ovtik i) 2ere
Background Color I 46; 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 Near Clip Di... 0.01
Default Light v Invert Z Axis

Target Frame <Fixed Frame»
Distance 17327
Focal Shape ... 0.05

~ + Global Status: Ok
v FixedFrame  OK

g 4 Facal Shape ... v
b+ Status: Ok Yaw 2.2904
Reference Frame  <Fixed Frame> Pitch 12004
Plane Cell Count 30 » Focal Point  2.9847;2.414;-0...
Normal Cell Co... ©
Cell Size 1
Line Style Lines
Color [ 160; 160; 164
Alpha 0.5
Plane XY
» Offset (]
> ). Axes v
» v Status: Ok
Reference Frame world
Length 1
Radius 01
> ) TF v
b« Status: Ok
show Names v
Show Axes v
Show Arrows v
Marker Scale

1
Update Interval 0
1

Frame Timeout 5
» Frames
b Tree

Fixed Frame
Frame into which all data is transformed before
being displayed.

Add Save Remove Rename
ime

ROS Time: 16303%9557.78 ROS Elapsed: |273.48 wall Time: 1630399537.82 ‘wall Elapsed: 273.42 5 Experimental

.Reset 31 fps

[Set initial pose] . [Set target pose] . [Publish location point]

—RREZEISMATEER.

rviz REEEG AT LERS

1: 3DHEKX, BTIRHEREE BrikeTEsdE FUETRER.
2: THE=, RtifsEs. BinkE. xhittrELE.

3: BRIpER, ATERSRIENE NG, TUERESMEGHIEL.

4. MAREKX, TTLUSESHILIE,

5: MEERX, 7347

N
ZIN—



IR

Eile panels Help
™ interact | ¥ Move Camera [ jSelect  -irFocusCamers ==Measure .~ 2DFPoseEstimate . ZDWavGoal  § Put
£ Displays
+ @ Global Options
Fixed Frame wiiid Create visualization 2
Background Calor Wl 48, 48; 48
Frame Rate ET) W
Default Light W d pa
= + Global Stakus: Ok ® PointStamped
v Fixed Frame  OK * [finitialpose
» & Crid 7 ¥ PoseWithCovariance
¥+ Status: Ok v Jmove_base_simple
Reference Frame world v fgoal
Plane Cell Count 30 ~ Pose
Normal Cell Ca... ©
Cell Size i
¥ Line Style Billboards
Color @ 233; 185; 110
Alpha 0.1
Plane XY
X i}
Y Q
z 0 show unvisualizable topics
= L Axes v ; &
b Status: Ok Description:
Reference Frame world
Length 1
Radius 0.1
* - TF )
¥ " Status: Ok
Show Mames ol 1
Offset Display Name
Allows you to offset the grid from the oris
the reference frame. in meters. 3
X Cancel D
ROS Time: 1630389866.79 ROSElapsed: 7911.63 Wall Time: 1630389866.62 wall Elapsed:
Reset

F—2: R [Add] &, SEH—DIGE.

F40 LB ERER [By display type) &FEAIN, MIFEEBCE

BOIMIERE, AR LIRS, BaLUETIREE#R [By topic] BY

B, BEEMIMAUERZ7T,



#=#: =& [OK] BpA,
3.6. ROS £HGS

D

me {EF
catin_create pkg BIEETHREERIER
rospack RETNEEERIER

i L{F=SIERITIRE

catkin_make

2
B INaeEMKERY
rosdep
Hfthf

roscd Thaet) B RBkEE

roscp ¥ I Theee RISt
rosed JiBThREE RIS

E17IeEEHPEIRT AT

rosrun

S

roslaunch B TREo



4, BHE

4. %%HZE Publisher

4.1, BH&E

&mE, MEBRNHEEEAMESIER. XBERNER, LR TMAUE
@5 FRTRIERERER, B IR RXEERT R 7iZiEaEn
UHEE, BLUR LUNMAVEEES T EE8 e 88 R RE A e FiZER
RITIEE.

4.2, GIET{E=EMEHIIEES

4.2.1. SUIETIEZME

mkdir -p ~/catkin_ws/src
cd ~/catkin_ws/src

catkin_init_ workspace

4.2.2, wETIEZE

cd ~/catkin_ws/

catkin_make

4.2.3, EHRIEESE



source devel/setup.bash

424, KERIREE

echo $ROS_PACKAGE_PATH

4.2.5, gUEIhEES

cd ~/catkin_ws/src
catkin_create pkg learning topic std_msgs rospy roscpp
geometry _msgs turtlesim

fERRRAA: learning topic ATNAEERIZ=F

4.2.6. fwi¥EER

cd ~/catkin_ws
catkin_make

source ~/catkin_ws/devel/setup.bash

4.3, SIE—IRTE

4.3.1, gIESR



1) . #4Ra1E ROS U
2) . BIES

3) . M@ ROS Master [ FMTRAER, SEABIIERSIIERFRNERSE
BLARNFIKE

4) . SIEFBEMRERSENE
5) . BR—ESREIKIEER

4.3.2, C++iB5EM

1) . ETNREEAY src SUAK BIB— c++ X (UEREN.cpp) |,

73 turtle_velocity publisher.cpp

2) . IBTHREFRCEEFIFENEZE] turtle velocity publisher.cpp {4

[ RIE—NINEBBERIERERNEY/
#include <ros/ros.h>
#include <geometry msgs/Twist.h>

int main(int argc, char **argv){

ros:init(argc, argv, "turtle velocity publisher");//ROS T3 m#Jia14,

ros::NodeHandle n;//iXEE26EZEGHA



//BlEE— Publisher, &7 9/turtle1/cmd_vel B topic, JHEZEEY
79 geometry msgs::Twist, PAFIH<EE 10
ros::Publisher turtle vel pub =

n.advertise<geometry msgs:Twist>("/turtle1/cmd vel", 10);

ros::Rate loop rate(10);//i& ETEFAISNZE

while (ros::ok()){
/EEERMATER, XKEBFES Publisher —%
geometry msgs::Twist turtle vel msg;
turtle vel msg.linear.x = 0.8;

turtle vel msg.angular.z = 0.6;

turtle vel pub.publish(turtle vel msq);// &#miEEHE

/[FIENRMHEREAR

ROS _INFO("Publsh turtle velocity command[%0.2f m/s, %0.2f

rad/s]", turtle_vel msg.linear.x, turtle vel msg.angular.z);

loop _rate.sleep();//ZRBIEFASTIERGERT

}

return O;



3) . EFAEE, AIXAN 1.3.1 ABREE



¥IE{tROST =
roszinit{argc, argy,
"turtle velocity publisher”)

]

BIEaA:

ros:NodeHandle n

'

FIROS MasterHii D =58, B AmENE
HEFERREEETLIRDAIEE:
ros::Publisher turtle vel pub =
n.advertise<geometry msgs:Twist>
(" fturtlel/cmd wvel”, 10);

!

BIEHFHELEE.
geometry _msgs::Twist
turtle vel msg:
turtle vel msg.linearx = 0.8;
turtle vel msg.angularz = 0.6;

'

HmeE:
turtle vel pub.publishi
turtle vel msg)




4) . £ CMakelist.txt PECE, build XiF T, HIIWTHRE

add_executable(turtle velocity publisher
src/turtle velocity publisher.cpp)

target_link libraries(turtle velocity publisher ${catkin LIBRARIES})

5) . TF=EER MmiF i3

cd ~/catkin_ws
catkin_make
source devel/setup.bash tREREINETE, BRI EKIIZ

(RrEdES

6) . B{TIER

1={T roscore



roscore

BITINERTIR

rosrun turtlesim turtlesim node

BITRME, HFEAINERRIXEE



rosrun learning_topic turtle velocity publisher

7) . BITHEREE

al He

475454]: Publsh turtle velocity command[©.

962027]: Publsh turtle velocity command[®©.
100145]: Publsh turtle velocity command[e©.
971621]: Publsh turtle velocity command[e.
110536]: Publsh turtle velocity command[®©.
279146]: Publsh turtle velocity command[©.
588354]: Publsh turtle velocity command[©.
933108]: Publsh turtle velocity command[©.

665037]: Publsh turtle velocity command[e.

8) . FEFIETTIRAA

E&imia\ rostopic list BEEFRSIRSKI/turtle1/cmd_vel iIX4

i
[

FA 1A rostopic info /turtlel/cmd_vel BESKRT

yahbooamu%_TFansbot: ¢ ; S rostapic info /turtlel/cmd_vel
ype: geometry_msgs/Twist

Publishers:
* [/velocity_publisher (http://192.168.2.84:37251/)

Subscribers:
* fturtlesim (http://192.168.2.84:40003/)




XA/ NERE— M/ /turtlel/cmd_vel IXNEEFEBRAY, FrLA, K&
A AREEEEE, NERRIEEE, MITREREERIE],

4.3.3, PythoniESill

1) . B ERT, FELA— 1SS scripts, SAIGTE scripts FET

FEE— python {4 (SEEER.py) , @988 /9 turtle velocity publisher.py

2) . BT EFIFETIEZR] turtle velocity publisher.py {4

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# ZBIFEE &% turtlel/cmd_vel i&, HE3EE geometry_msgs::Twist

import rospy

from geometry_msgs.msg import Twist

def turtle velocity publisher():

rospy.init_node('turtle velocity publisher’, anonymous=True) #

ROS T m#iaft

# BlE—INEREERME, K& A/turtlel/cmd_vel BY topic,

iHE2REY g geometry_ msgs:Twist, 8 (AFRIBRIIIIKE



turtle vel pub = rospy.Publisher('/turtle1/cmd vel', Twist,

queue size=8)

rate = rospy.Rate(10) #IZ E{EIRAISAER

while not rospy.is_shutdown():
# ¥I4A1% geometry msgs:Twist ZEEIAGEE
turtle vel msg = Twist()
turtle vel msg.linearx = 0.8

turtle vel msg.angular.z = 0.6

# RIiHR
turtle vel pub.publish(turtle vel msg)
rospy.loginfo("linear is :%0.2f m/s, angular is :%0.2f rad/s",

turtle vel msg.linear.x, turtle vel msg.angular.z)

rate.sleep()# IRERIEIINEIERS

if _name ==' main_ "
try:
turtle velocity publisher()
except rospy.ROSInterruptException:

pass



3) . EFmEE

4) | B17ERF

¥ kROST =
rospy.init_node{'turtle velocity
_publisher’, anonymous=True}

:

=ROS Masteritli T =28, 88FmE1E
HEfEIRREEERLIEVATEE:
turtle vel pub =
rospy.Publisher('/turtle1/cmd_vel’, Twist,
queue size=3)

l

Bl EE:
turtle vel msg = Twist()
turtle vel msg.linearx = 0.6
turtle_vel msg.angularz = 0.6

'

EminE:
turtle vel pub.publish(
turtle vel msg)




1={T roscore

roscore

BITNBRTR

rosrun turtlesim turtlesim node



BITRME, HEAINERRIEEE

rosrun learning_topic turtle velocity publisher.py

T2 EIE1THI, T4, turtle_velocity publisher.py #INaTHfTRISER,

7£ turtle_velocity publisher.py X{4FRFTFFLLE,

sudo chmod a+x turtle velocity publisher.py
FRERY python EFEERMMITSUHUR, BMRAHEE!

5) . BETHRMIEFRBSE 1.3.2,



5. iJRE

5. iJR&E
5.1. JRAE
1%, RBURMERTIVENE, REHAHEERE, EEEREEDL

BREEINEE. EO0RSERERE, SMIRET NGRS REA

5.2 gIE—MITRE

5.2.1, SIEPE

1) . #4a1E ROS U=

2) . BIES



3) . IJAFEERNER
4) . EAFFERHR, BEIEREHAREEE

5) . EEIEEREPTHEAE,

5.2.2. C++iB=m

1) . & "KE" HEP, CIENIBEERT src XK, F@—1c++

A%, @& turtle_pose subscriber.cpp

2) . BT CEEFIFEIEZR turtle pose subscriber.cpp {4

/RIE— N INEBRR RIS R/
#include <ros/ros.h>
#include "turtlesim/Pose.h"
/ BER R, SHNEREIEERL, EERAENS RN EIRIEERT
Sb18
void turtle_poseCallback(const turtlesim::Pose::ConstPtr& msg){
/] FIENEEIRYER

ROS_INFO("Turtle pose: x:%0.3f, y:%0.3f", msg->x, msg->y);

int main(int argc, char **argv){

ros:init(argc, argv, "turtle_pose subscriber");// ¥t ROS T35



ros::NodeHandle n;//iXE26IEZ41HA

// BIE—MTRE, 1JRANEMZ/turtle1/pose RY topic,
poseCallback 2EIJERE]
ros::Subscriber pose sub = n.subscribe("/turtle1/pose”, 10,

turtle_poseCallback);

ros::spin(); // B EFEIERRZL

return O;

3) . EFAEE, AIXAN 5.2.1 ABREE



(=)
i

FEEROSTI =
roszinit{argc, argv,
"turtle pose subscriber”)

¢

Bl aIhA:
ros:NodeHa
ndle n

:

BliE—iIiEE, [TEEEE turtlel/pose
Btopic, poseCallbackZEEIERE:
ros:Subscriber pose sub =
n.subscribe("/turtle1/pose”, 10,
turtle_poseCallback);

4) .

l

BliERRE:

void turtle poseCallback{const -
turtlesim::Pose:ConstPtr& msg)

£ CMakelist.txt BEIE, build Xig T, HIMMOTRE

H/turtlel/p
oseimEEm




add_executable(turtle pose subscriber

src/turtle_pose subscriber.cpp)

target_link libraries(turtle pose subscriber ${catkin LIBRARIES})

5) . ITF=EEZR MmiFhs

cd ~/catkin_ws

catkin_make

source devel/setup.bash #EERENETE,
172

6) . IEITIER

1={T roscore

roscore

BITNBRTR

rosrun turtlesim turtlesim node

BITIR, FERlUNERRENESTE

rosrun learning_topic turtle pose subscriber

7) . iE1TEE

BNRFETEHE S



8) . FEFIETTIRAA

FEiThNEBeRNTRE, NERETMINAZESIUEER, KX

ANERIRZ 2
/turtle1/pose

m turtle_pose_subscriber iz17f5, BaEBUNERAIXITRIVEUE

HR, ARERERSEOEXEEEFIENEE,

5.2.3, pythoniES

1) . EMREEERT, STEL—ANSIHE scripts, 2A/EFE scripts SHEET

FEE— python {4 (MHESR.py) , 4542 /d turtle_pose subscriber.py

2) . IETBARERAIBESIFIILZE turtle_pose subscriber.py {47

#!/usr/bin/env python

-*- coding: utf-8 -*-

import rospy

from turtlesim.msg import Pose

def poseCallback(msg):



rospy.loginfo("Turtle pose: x:%0.3f, y:%0.3f", msg.x, msg.y)

def turtle pose_subscriber():

rospy.init_node('turtle pose subscriber', anonymous=True)# ROS

TRAEH

# BllEE— Subscriber, 1T 3/turtle1/pose 4 topic, ;EAEIEE
£ poseCallback

rospy.Subscriber("/turtle1/pose”, Pose, poseCallback)

rospy.spin()# EZEEIEREY

turtle_pose_subscriber()

3) . EFmEE



O
'

#FEtLROST =
rospy.init_node('turtle_pose su
bscriber’, anonymous=True)}

'

rospy.Subscriber(” fturtle1/pose”,
Pose, turtle_poseCallback)

:

EFNENEES SR
H/turtle1/p
| el ] ccEEEE
turtle_poseCallback{msqg)

4) | B17ERF

1={T roscore



roscore

BITINERTIR

rosrun turtlesim turtlesim_node



BITITRE, FEERlvNgRREEElE

rosrun learning_topic turtle pose subscriber.py

5) . IBITHRMEFRASE 5.2.2,

6. BEXIGHHESHER

6. BENGEEHESER

6.1. BEXIEEHR



J#ZE ~ /catkin_ws/src/learning_topic HEEEHRT, REFE—IX4E
X, A msg, ARFHEENXERER.

6.1.1. EEX msg X4

YIHRZE msg BRT, Fi— /=8 msg &, LA msg HERERMER
msg X4, XA LA Information.msg AfIFHEAT, IBLATMLBESIZ
NIRIBIEETFAY msg STAERIA,

string company

string city

6.1.2, 7 package.xml FRiFRINTHEEE (&G

<build_depend>message generation</build depend>

<exec_depend>message runtime</exec_depend>

6.1.3. {£ CMakelists.txt xINgmiFiEln

f£ find_package B30t message_generation
add_message files(FILES Information.msg)

generate_messages(DEPENDENCIES std_msgs)

6.1.4, RmiFERESHRIME



cd ~/catkin_ws

catkin_make

6.1.5, C++iE53cl

1) . t#aZ=~/catkin_ws/src/learning_topic/src T, FEERA cpp Xi&,

& 9 Information_publisher.cpp #1 Information_subscriber.cpp, 18LA

MBS BIEFIZIEL,

Information_publisher.cpp

/**
* 1ZIF2E & /company _info 15, EEREZEHENXH
learning_topic::Information

*/

#include <ros/ros.h>

#include "learning_topic/Information.h”

int main(int argc, char **argv)
{

// ROS T R#Jaft

ros:init(argc, argv, "company_Information_publisher");



/] BUETI R

ros::NodeHandle n;

// BlE— Publisher, &% /9/company info i topic, HEERES

IR =
learning_topic::Person, BAZIHZEE 10

ros::Publisher Information_pub =

n.advertise<learning_topic:Information>("/company_info", 10);

/] RETEINAISRER

ros::Rate loop rate(1);

int count = 0;
while (ros::ok())
{
// #%a1% learning_topic:Information ZEEIHGEE
learning_topic:Information info_msg;
info_msg.company = "Yahboom";

info_msg.city = "Shenzhen";

/] KfmiER

Information_pub.publish(info_msg);

ROS _INFO("Information: company:%s city:%s ",

info_msg.company.c_str(), info_msg.city.c_str());



loop_rate.sleep();// FRERIEIRSRERIERT

return O;

Information_subscriber.cpp

/**
* ZBIFRIEIT/company info iF R, BENEEZEE
learning_topic::Information

*/

#include <ros/ros.h>

#include "learning_topic/Information.h”

// FEERTRNERE, SHANBRREERELMEEE
void CompanylnfoCallback(const
learning_topic:Information::ConstPtr& msg)
{

/] FIENEEIRYER



ROS INFO("This is: %s in %s", msg->company.c_str(),
msg->city.c_str());

}

int main(int argc, char **argv)

{

ros:init(argc, argv, "company_Information_subscriber")

7. EPiR

7. EPin

£ ROS B, FrTIEEREN, ®E—MHERSERN. REZEES iR
RSSim, EFWAEEKRKRS, BSiRMSRERSH. ATHIAE iR

FERZR, W c++F python WA Fi,

7.1, HSIE

7.1.1, EvINEEE

1) . tIRZE~/catkin_ws/src BRT,

catkin_create pkg learning server std_msgs rospy roscpp

geometry _msgs turtlesim



2) . tZE~/catkin_.ws HRTF,

catkin_make

7.2. C++iB=I

7.2.1, EMPE

1) . #I%AK ROS T35

2) . BIEEG

3) . BUE—> Client LA

4) . YR EMIRSIERENE

5) . 4% Server {MBEZ [ERINEER

7.2.2, tHRZE~/catkin ws/src/learning server/src BR T, #hiE—
4.cpp X, 879 a_new_turtle B TIBEBHISTERD

a_new turtle.cpp

/**

* ZfRREIER NGB T RERN/spawn RS, SERENMERIL—RH
RINEEE

*/



#include <ros/ros.h>

#include <turtlesim/Spawn.h>

int main(int argc, char** argv)

{

ros:init(argc, argv, "a_nes_turtle");// ¥4 ROS T

ros::NodeHandle node;

ros::service:waitForService("/spawn"); // &fF/spawn g5

ros::ServiceClient new_turtle =
node.serviceClient<turtlesim:Spawn> ("/spawn");//8lEE—"REZEZF

i, EER/spawn BIRSS

// ¥I3R1E turtlesim::Spawn AUIEKEEE
turtlesim::Spawn new _turtle srv;
new_turtle srv.request.x = 6.0;
new turtle srv.requesty = 8.0;

new_turtle srv.request.name = "turtle2"”;

/] BKIRSBEN xy ESHUUNBFSE]
ROS_INFO("Call service to create a new turtle name is %s,at the

x:%.11,y:%.1f", new _turtle_srv.request.name.c_str(),



new turtle srv.request.x,

new_turtle srv.request.y);

new turtle.call(new turtle srv);

ROS_INFO("Spwan turtle successfully [name:%s]",

new_turtle srv.response.name.c str());// EREFERZ

return O;

1) . BFmeE



s
b
n

Fa{tros o=
roszinit(arge, argy,
"a_nes_turtle”)

Y

sliEgin:
ros::NodeHa
ndle node

Y

BE—TESEFE, =EEA/spawniliES:
rosuServiceClient new turtle =
node.serviceClient<turtlesim:Spawn>("/spawn”)

l

FHateFt afn S a2 EE:
turtlesim::Spawn new_turtle srv;
new turtle srvrequest.x = 6.0;
new_turtle srvrequesty = 8.0;
new_turtle srvrequest.name = "turtleZ”;
new turtle.callinew turtle srv);

g

ZiEServerfh

= EaET
ERINE

EE




2) . 7 CMakelist.txt FECE, build KT, FHIMITAS

add executable(a _new_turtle src/a_new_turtle.cpp)

target_link libraries(a_new turtle ${catkin LIBRARIES})

3) . ITF=EER MmiF s

cd ~/catkin_ws

catkin_make

source devel/setup.bash #EERENETE,
172

4) | B17ERF

roscore
rosrun turtlesim turtlesim node

rosrun learning server a_new_turtle

5) . BITHEREE

BNRFETEHEE



NFO("Spwan turtle successfully [name:%s]", new

6) . FERFRAA

EENEENTRE, BInfT a_new turtle XMEFSAI, BEFSH
MBIM—BE/INEB, XERANERINT IR TIRS /spawn, 1ZIRESESF
£ B —BE/NEB turtle2, EF/NERIERHAIIRSZAILUEL rosservice list

wKEER, WTERMR

yahboom@VM_Transbot:~/catkin_ws/src/learning_server/src$ rosservice list
fclear

Jkill

Jreset

J/rosout/get_loggers
J/rosout/set_logger_level
/spawn

Jturtlel/set_pen
Jturtlel/teleport_absolute
/turtlel/teleport_relative
J/turtle2/set pen
Jturtle2/teleport_absolute
Jturtle2/teleport_relative
/turtle6/set_pen
Jturtle6/teleport_absolute
Jturtle6/teleport_relative
Jturtlesim/get loggers
Jturtlesim/set_logger_ level

BJLAEIT rosservice info /spawn, BEXNMRSEENSE, TEFR

yahboom@VM_Transbot:~/catkin_ws/src/learning_server/src$ rosservice info /spawn
Node: /turtlesim
URI: rosrpc://192.168.2.85:573603

Tvpe: turtlesim/Spawn
Args: x y theta name




JUEBHEES 412880 x, y, theta, name, XIANMNSEIE

a_new_turtle.cpp BinBHIHRK

srv.request.x = 6.0;
srv.request.y = 8.0;

srv.request.name = "turtle2"”;

A theta FBWE, HASLO0

7.3, pythoniE=%m

7.3.1, #)#ZE ~/catkin_ ws/src/learning server BT, Fi— script
XK, NiHE, FE—1 py X, @587 a_new_turtle, JBTBUEIHARG
EEin

a_new turtle.py

#!/usr/bin/env python

-*- coding: utf-8 -*-

import sys
import rospy

from turtlesim.srv import Spawn

def turtle_spawn():



rospy.init_node('new_turtle')# ROS T5m#Jiat

rospy.wait_for_service('/spawn')# ZfF/spawn fE55

try:

new_turtle = rospy.ServiceProxy('/spawn’, Spawn)

response = new_turtle(2.0, 2.0, 0.0, "turtle2")# INiEKEIE
return response.name
except rospy.ServiceException, e:

print "failed to call service : %s"%e

#IRSBRAA B ERASR

print "a new turtle named %s." %(turtle_spawn())

1) . BFmeE



FelbrosTa:
rospy.init_node(’new_turtl
e

v

SEHTHE—REE W, EEEH/spawniIiRES:
rospy.wait_for_service('/spawn’)# Et5/spawnizs;
new turtle = rospy.ServiceProxy('/spawn’, Spawn)

FElkRSEITEEE:
response = new_turtle(2.0, 2.0, 0.0, "turtle2")# F A

EiZServerfh
B SHWE
g5

2) . BTER

roscore

rosrun turtlesim turtlesim node



rosrun learning _server a_new turtle.py

3) EFE TRRMIERFIRBS C++ SCIAYRER—EL, IXEEZE T python
AR S BRI,

response = add turtle(2.0, 2.0, 0.0, "turtle2")

SRS, oI x, y, theta, name,

ARSSiim
8. IRSSim
ETRFANRE T ERmEKRIRSS, ARRSHEHIRS, XTRRIHE

it ARSS i AT SEE R AR SS AY.

8.1, C++iESEM
8.1.1, SEMPE

1) . #4a1E ROS U=

2) . 6lE Server 34|
3) . ERESIRSER, FHARERE



4) . ERIEREPTeRIRSHITIREE, FERIRNEEE

8.1.2, i)#&ZE~/catkin ws/src/learning server/src BE T, #HiE—

N.cpp X4, d53 5 turtle vel command_server, iB BB MTEER D

turtle vel command server.cpp

[
* ZBIFERIAIT/turtle_vel_command fRSS, BRSEGESRE
std_srvs/Trigger

*/

#include <ros/ros.h>
#include <geometry msgs/Twist.h>

#include <std srvs/Trigger.h>

ros::Publisher turtle vel pub;

bool pubvel = false;

// service EIFEEY, ¥MINSE req, HHSE res
bool pubvelCallback(std srvs::Trigger::Request &req,

std_srvs::Trigger::Response &res)



pubvel = pubvel;

ROS _INFO("Do you want to publish the vel?: [%s]",

pubvel==true?"Yes":"No");// FJENZEFimigK&IE

/] RERIFEE

res.success = true;

res.message = "The status is changed!";

return true;

int main(int argc, char **argv)

{

ros:init(argc, argv, "turtle vel command_server");

ros::NodeHandle n;

// BIE—NEZ/turtle vel command Y server, EAREIEREL

pubvelCallback



ros::ServiceServer command_service =

n.advertiseService("/turtle vel command", pubvelCallback);

// BlIE— Publisher, &f5#/9/turtlel/cmd_vel g9 topic, ;

A% geometry msgs:Twist, PAFIHEE 8
turtle vel pub =

n.advertise<geometry msgs:Twist>("/turtle1/cmd _vel", 8);

ros::Rate loop rate(10);// & EEHAISIE

while(ros::ok())

{

ros:spinOnce();// BE—IREIERERAT

/] FUifr pubvel 73 True, MAMm/INEBRBIEREES
if(pubvel)
{

geometry msgs::Twist vel msg;

vel msg.linear.x = 0.6;

vel msg.angular.z = 0.8;

turtle vel pub.publish(vel msg);



loop_rate.sleep();//4ZFRIEFASMERZERY

return O;

1) . BFmeE



Yheiroso s
roszinit(argc, argy,
"turtle_vel command_ser
ver'):

Y

BIESRA:

ros:NodeHandle n;

'

glliZ@ServerscfFl:
ros::ServiceServer command_service =
n.advertiseService(" fturtle_vel command”,
pubvelCallback):

s

'

EINCIEEE S E
bool BEFEE
pubvelCallback(std_srvs:Trigger:Reques |e———————y{ H/turtle vel co
t &req, mmandiEsE
std_srvs::TriggerzResponse &res)

:

AmEREE:
turtle_vel_pub.publish(
vel_msg):

2) . £ CMakelist.txt HECE, build KT, I THRS



yahboom@VM _Transbot: ~39x11

yahboom@VM_Transbot: ~39x11

@VM_Transbot

_Transbot:

yahboom@VM_Transbot

add_executable(turtle vel command server
src/turtle vel command server.cpp)

target_link_libraries(turtle vel command server ${catkin LIBRARIES})

3) . ITF=EER MmiFhs

cd ~/catkin_ws
catkin_make
source devel/setup.bash tREREINETE, BURRLEKIIZ

(RrEdEd

4) | BITER

roscore
rosrun turtlesim turtlesim node

rosrun learning_server turtle vel command server

5) . BITHEREE



6) . FERFiRAA

B, BITNERXINTRE, JLAERIRERIA rosservice list, EE X819

RSBML, SR

RIE, BeliJBiz1T turtle_vel command server #2F7, BB rosservice list,

SKRIMZ T turtle vel command_server, 30 TEF7R



yahboom@VM_Transbot:~S$S rosservice

eal

RiE, BB ERIHHA rosservice call /turtle vel command_server
ERXMRS, a&NINERHMERE), BRBRRSHE, INEeRFLE
Tian), XERAERSEEREED, BHAHE pubvel BYEM T EE, A
ERIERE, EREGHESFIRT pubvel B9E, WNRE True AMEEFS,
79 False NIAKBIES.

8.2, pythoniE=Eill

8.2.1, I)#&ZE ~/catkin ws/src/learning server BT, Fi— script
iR, thidx, FiE—1 py Xi&, 5878 turtle vel command server,
B TRABEHMERD



turtle vel command_ server.py

#!/usr/bin/env python
# -*- coding: utf-8 -*-

# ZfIFEEHRIT/turtle_command fR55, ARFFEUESRE std_srvs/Trigger

import rospy
import thread,time
from geometry_msgs.msg import Twist

from std_srvs.srv import Trigger, TriggerResponse

pubvel = False;
turtle vel pub = rospy.Publisher('/turtle1/cmd vel', Twist,

queue size=8)

def pubvel_thread():
while True:
if pubvel:
vel msg = Twist()
vel msg.linearx = 0.6
vel msg.angular.z = 0.8

turtle vel pub.publish(vel msg)



time.sleep(0.1)

def pubvelCallback(req):

global pubvel

pubvel = bool(1-pubvel)

rospy.loginfo("Do you want to publish the vel?[%s]", pubvel)# &

B REE

return TriggerResponse(1, "Change state!")# IREHE

def turtle_pubvel command_ server():

rospy.init_node('turtle_vel command_server')# ROS T 4881t

# BlEE—1N&A/turtle_command B3 server, ;EAREIEREL

pubvelCallback

s = rospy.Service('/turtle vel command’, Trigger, pubvelCallback)

# {EIASF5EIEREL



print "Ready to receive turtle pub vel command.”

thread.start new_thread(pubvel thread, ()

rospy.spin()

if _name_ ==" main_ "

turtle_pubvel command server()

1) . BFmeE



=
v

PhelirosT =
rospy.init_node('turtle_vel
_command_server’)

l

BiEServerscfil:
s = rospy.Service( /turtle_vel command’, Trigger,
pubvelCallback)

l

BENENERE: def
pubvelCallback(req):

l

EmEEEGE:
turtle_vel_pub.publish(
vel_msg);

2) . BTER

roscore

s=REAE
Fi/turtle vel_co
mmandfiES




rosrun turtlesim turtlesim_node

rosrun learning_server turtle vel command server.py

3) . EFEITHRMER RS C++SSIABIR—EL

8. BEXIRSHESER

9. BEXIRSHESER

9.1, BEXESHR

YJ#aZE ~/catkin_ws/src/learning_server HEeBBRT, AEHE— NG
Xk, @B srv, FRERBEENXAIRSER.

9.1.1, EMX srv {4

THRZE srv BRT, FiE—1=800 srv 38, LA srv AEEBERRRERR srv
S, IXEBEAILA IntPlus.srv BEIFHAT, IBLATRBEHIZININICIZELTF
B9 srv SUEERIA,

uint8 a

uint8 b



uint8 result

XA srv HRIERYL, BfFS---0 A L TFNERD , LIB%7R request

T2 response,

9.1.2, f£ package.xml HRRINTNEE (&K

<build_depend>message generation</build depend>

<exec_depend>message runtime</exec_depend>

9.1.3. {£ CMakelists.txt xINgmiFiEkln

f£ find_package B30t message_generation
add service_files(FILES IntPlus.srv)

generate_messages(DEPENDENCIES std_msgs)

9.1.4, WFEMESHERIY

cd ~/catkin_ws

catkin_make

9.1.5, C++iE5%M



1) . YJ#ZE~/catkin_ws/src/learning_server/src &, FEEMA cpp X4,
#5957 IntPlus_server.cpp #1 IntPlus_client.cpp, IBLATRIBS BISHIZIE
4,

IntPlus_server.cpp

/**
* IZEFRIEHIT/Two Int Plus BRSS, IRSBEUEZE
learning_service::IntPlus

*/

#include <ros/ros.h>

#include "learning_server/IntPlus.h"

// service [EIEEREL, HWASE req, HiHiSE res
bool IntPlusCallback(learning_server:IntPlus::Request &req,

learning_server:IntPlus::Response &res)

ROS INFO("number 1 is:%d ,number 2 is:%d ", req.a, req.b);//

BREKRETE

res.result = req.a + req.b ;// IEEEAFRELZF]



return res.result;

int main(int argc, char **argv)

{

ros:init(argc, argv, "IntPlus_server"); // ROS 5 m#Jiatt

ros::NodeHandle n;// 6T =4It

// BlEE— server, ;EAREIERZEL IntPlusCallback
ros::ServiceServer Int_Plus_service =

n.advertiseService("/Two_Int_Plus", IntPlusCallback);

/] TEIRERFEIEREN
ROS _INFO("Ready to caculate.");

ros::spin();

return O;

IntPlus_client.cpp

/*



IZBIFEEIEI/Two_Int_Plus iz55, IR55EUEZEE learning_service::IntPlus
PR EE BB ANSKAD

*/

#include <ros/ros.h>
#include "learning_server/IntPlus.h"
#include <iostream>
using namespace std;
int main(int argc, char** argv)
{
int i k;
cin>>i;

cin>>k

ros:init(argc, argv, "IntPlus_client");// #]%{t ROS 5

ros::NodeHandle node;// 8T =GR

// &B/Two_Int_Plus iRS3f5, EIE—MRSEFin
ros::service:waitForService("/Two_Int_Plus");
ros::ServiceClient IntPlus _client =

node.serviceClient<learning_server:IntPlus>("/Two_Int Plus");

// #I%a1L learning_service:IntPlus AUiEKEHE



learning_server:IntPlus srv;
srv.request.a = i;

srv.request.b = k;

ROS _INFO("Call service to plus %d and %d", srv.request.a,

srv.request.b);// EXRIRFS AR

IntPlus_client.call(srv);

// BRIRF ARG
ROS _INFO("Show the result : %d", srv.response.result);// Z~iE5

EFRESR

return O;

2) . &M CMakeLists.txt 32{4

add_executable(IntPlus_server src/IntPlus_server.cpp)
target_link_libraries(IntPlus_server ${catkin_LIBRARIES})
add _dependencies(IntPlus_server

${PROJECT NAME} generate messages cpp)

add_executable(IntPlus_client src/IntPlus_client.cpp)

target_link_libraries(IntPlus_client ${catkin_LIBRARIES})



add dependencies(IntPlus _client

${PROJECT NAME} generate_ messages cpp)
3) . UERD

XERSLELAREFZ BRI —F, EEA—HFRIBESINSUFERBENX
RS M

SINKHZE

#include "learning_server/IntPlus.h"

BIA learning_server RIMBEE R, FIBAY IntPlus.h 2RIZAEIZEEAY srv XX

Hr=ERS B>

ERBEMRS R

client:

learning_server:IntPlus srv;

srv.request.a = i;

srv.requestb = k;

#i, k ALEIRENAIIIEL

ros::ServiceClient IntPlus _client =

node.serviceClient<learning server:IntPlus>("/Two Int Plus");

IntPlus_client.call(srv);



server:

ros::ServiceServer Int_Plus_service =
n.advertiseService("/Two _Int Plus”, IntPlusCallback);

bool IntPlusCallback(learning_server:IntPlus::Request &req,

learning_server:IntPlus::Response &res)

4) | 1BITRER

roscore
rosrun learning_server IntPlus client

rosrun learning_server IntPlus_server

5) . BITEE

yahboom@VM_Transbot: ~

yahboom@VM Transbot ~39x24 vahboom@VM_Transbot: ~ 39x24
yahboommvn Transbot rosrun Llearning yahboom@VM_Transbot

'4|'f.._
yahboom@VM_Transbot:~$

6) . FERFiRAA

=17 IntPlus_server j§, SIRERITE,; 1517 IntPlus_client [, £Rigka
AENERE T, 125 IntPlus_server 2ITEHER, FRREIRIZELS
IntPlus_client, FB/EFJENHLER



9.1.6. Pytho iE=5CH

1) . PJ#eZE~/catkin_ws/src/learning_server/script T, 2/ py X4,

#5439 IntPlus_server.py #1IntPlus_client.py, IBLA B S BISHZIEL,
IntPlus_server.py

#!/usr/bin/env python

-*- coding: utf-8 -*-

import rospy

from learning_server.srv import IntPlus, IntPlusResponse

def IntPlusCallback(req):

rospy.loginfo("Ints: a:%d  b:%d", req.a, req.b)# T RIEREEE

return IntPlusResponse(req.a+req.b)# /=

heEB K

LE\;;SUE
def IntPlus_server():

rospy.init_node('IntPlus_server')# ROS T m#Jia1t

# BliE— server, ;FAREIERRZEY IntPlusCallback

s = rospy.Service('/Two_Int Plus’, IntPlus, IntPlusCallback)



print "Ready to caculate two ints."# {EIREFENIEREL

rospy.spin()

IntPlus_server()

IntPlus_client.py

#!/usr/bin/env python
-*- coding: utf-8 -*-

import sys

import rospy

from learning_server.srv import IntPlus, IntPlusRequest

def Plus_client():
# ROS T tJsatt

rospy.init_ node('IntPlus client’)

rospy.wait_for service('/Two_Int Plus’)

try:

Plus_client = rospy.ServiceProxy('/Two _Int Plus’, IntPlus)



response = Plus_client(22, 20)# 1i&3KIRSE AR, WINIEKETE

return response.result
except rospy.ServiceException, e:

print "failed to call service : %s"%e

#IRSSTEARH 2R RS

print "Show two int_plus result : %s" %(Plus_client())
2) . mLED
XEFERIRIF TIAISABEXAIIRSSHERRMER -

SA

server:
from learning_server.srv import IntPlus, IntPlusResponse
client:

from learning_server.srv import IntPlus, IntPlusRequest

(Fd3E

server:

s = rospy.Service('/Two_Int Plus', IntPlus, IntPlusCallback)



return IntPlusResponse(req.a+req.b)# iZEUE

client:

response = Plus_client(12, 20)# iEXIRZERA, BWAIBEREUE
return response.result

3) . BITIER

BITIERFRI, 5545 py BN HATIR

sudo chmod a+x IntPlus_server.py

sudo chmod a+x IntPlus_client.py

BITIER

roscore
rosrun learning_server IntPlus_client.py

rosrun learning_server IntPlus_server.py
4) | IEFETRA

X85 C++hiiAFTA—HE, XERIEEEFRELRE (127020) &Y,
EFERSE, HIZEPRETSIREILER.,



9. TF &5k

10, tf &5k

10.1. tf IIREE

10.1.1, tf E—MLAFPEHERESMMTRIIIGEE, CERMIEIRE
S8, RERRERHEPZSNMRITRZANLITRERXR, TUSIAR
EHEISHE. SIFREATRR. REFLIRER,

10.1.2, (EALE

1) . =0 tf 35fe

BEHEFRFETRIMIIFEYLIRARIEE, ANPEIIREEIAIRE
XA,

2) . T tf 35

FRFP BLITRZERLITRRAR, RETIESFES AR
RO tf 3R 1. B BEA A ERBRIRERARBA t i, FHEEH

HATEL.

10.2, tf BRERT ESHEIRAIGRIESCN

10.2.1. eEHBmFINEE



cd ~/catkin_ws/src
catkin_create pkg learning tf rospy roscpp turtlesim tf

cd ..

catkin_make

10.2.2, {MAISEIR— tf IESE

1) . X tf 4888 (TransformBroadcaster) ;
2) . VIR tF EUE, ClEALTRTHAE;

3) . iR (sendTransform) ;

10.2.3, HN{AISERR—A tf BS0frSE

1) . X TF 50F88 (TransformlListener) ;

2) . BEHLFRETHA (waitForTransform, lookupTransform)

10.2.4, C++iE=SCIN tf 88

1) fEI08EE learning_tf B9 src STAAE, BUEE—™ c+ + 314 (SUSEER9.cpp) |

A turtle tf broadcaster.cpp

2) . IETBREFRREEFFLNEZ] turtle tf broadcaster.cpp 4R

#include <ros/ros.h>



#include <tf/transform_broadcaster.h>

#include <turtlesim/Pose.h>

std::string turtle_name;

void poseCallback(const turtlesim::PoseConstPtr& msg)

{

static tf::TransformBroadcaster br;// 6% tf B9 1528

// FIaL tf #iE

tf::-Transform transform;

transform.setOrigin( tf:Vector3(msg->x, msg->y, 0.0) );//i% & xyz
AR

tf::Quaternion q;
q.setRPY(0, 0, msg->theta),//iIRERAIA: LAxHH, vy, ziHieE

transform.setRotation(q);

br.sendTransform(tf::StampedTransform(transform,
ros::Time::now(), "world", turtle_name));// | #% world 5 turtle 24FrE 2
[B)RY tf Z3E
}

int main(int argc, char** argv)

{



ros:init(argc, argv, "turtle world_tf broadcaster");// #¥Jiai¢ ROS T3

=
if (argc != 2)
{
ROS ERROR("Missing a parameter as the name of the
turtle!™);

return -1;

turtle_name = argv[1];// WMASEIENBRIIEF

/] 1TEERA I EIERR/ pose
ros::NodeHandle node;
ros::Subscriber sub = node.subscribe(turtle name+"/pose”, 10,

&poseCallback);

/] EERFRFEIEREL

ros::spin();

return O;

3) . EFmEE



T

ek ROSTI A
ros:init(arge, argy,
"my tf broadcaster");

v

RS AN AR
ros:Subscriber sub =
node.subscribe(turtle name+"/pose”
, 10, &poseCallback);

l

A BLEEREL:
void poseCallback(const | g BERAMNE
turtlesim::PoseConstPtr& IHEL/pose

msg)

v

BlEEtfa0 1E2E:
static
tf:-TransformBroadcaster
br;

v

VAL ETR:
tf:: Transform transform;
transform.setOrigin( tf:Vector3(msg->x, msg->y,
0.0));
tf:Quaternion q;
g.setRPY(0, 0, msg->theta);
transform.setRotation(q);

v

RfnAkirEsia (worldSturtle)
br.sendTransform(tf::StampedTransform(tran
sform, ros::Time::now(), "world",
turtle name));




4) . IS

B5t, JFoili/NERaY/pose (AR, MEBZIEEARM, IBARHANE
AR, BEIEREER, Bitlgd T tfRr 88, AEai tf 88,
HIRAVEMZRITF)/ pose IERMET KAVEUE. &=f5, @D br.sendTransform
fENBRIITHRALIRRITRAMEZE, BT sendTransform X EREL,
B 4 M8¥, 5SS thiTransform HERIRGMMTIER (BREZHI]
beteRy tf 8508) | BN SHENTE, B=TISEENETRAYRALIRR
FMBERLIRER.

10.2.4, C++iBSSCIR tf 45038

1) FETHEEAD learning tf i src ST, B —A -+ + 321 (STHHSEER.cop) ,

fpga /g turtle tf listener.cpp

2) . BTHAIREFRCREEFIRETEZE] turtle tf listener.cpp X4

/**
* 1ZBIFENE0R tf BUE, FRrE. & turtle2 BOEREIES
turtle2->turtlel = world->turtle*world->turtle2

*/

#include <ros/ros.h>
#include <tf/transform_listener.h>

#include <geometry msgs/Twist.h>



#include <turtlesim/Spawn.h>

int main(int argc, char** argv)

{

ros:init(argc, argv, "turtle1_turtle2_listener");// #J#4% ROS T2

ros::NodeHandle node; // 8T =6

/] TERARSSTE turtle2
ros::service:waitForService("/spawn");
ros::ServiceClient add turtle =

node.serviceClient<turtlesim::Spawn>("/spawn");
turtlesim::Spawn srv;

add_turtle.call(srv);

// BEEAETR turtle2 IRERFIESHAME
ros::Publisher vel =

node.advertise<geometry msgs:Twist>("/turtle2/cmd _vel”, 10);

tf:TransformListener listener;// €Iz tf BYLGIFEE

ros::Rate rate(10.0);

while (node.ok())



// $REX turtle1 5 turtle2 A4FRZ 2 [BHY tf £0E
tf::StampedTransform transform;
try
{
listener.waitForTransform("/turtle2", "/turtle1”,
ros:Time(0), ros::Duration(3.0));
listener.lookupTransform("/turtle2", "/turtle1”,
ros::Time(0), transform);
}

catch (tf:TransformException &ex)

{
ROS _ERROR("%s", ex.what());
ros::Duration(1.0).sleep();
continue;

}

// TRE turtlel 5 turtle2 FRZBRIMNERXRR, BEHFTER
I, BHAEEMZERE, &1 turtle2 FNRERHIES

geometry msgs::Twist turtle2 vel msg;

turtle2 vel msg.angular.z = 6.0 *

atan2(transform.getOrigin().y(),



transform.getOrigin().x());
turtle2 vel msg.linearx = 0.8 *
sqrt(pow(transform.getOrigin().x(), 2) +
pow(transform.getOrigin().y(), 2));

vel.publish(turtle2 vel msg);

rate.sleep();

}

return O;

3) . EFmEE

4) . IS

B, BERSERAFEDI—R/NSE turtle2, SAFOIRE turtle2 1REE
HlxfhE; FECIE— I klTss, WMIUTAIERK turtle1 71 tuetle2 RIAINZRHR,

X B R B NREL waitForTransform #1 lookupTransform
waitForTransform(target frame,source frame,time,timeout):F
frame DRIFRTFEIREIRETDNFLIRR, time TREFH MR Z (BT

RUBTIE), AR EMEZEIER, ATLAREIRE timeout, FBRTHTIA.



lookupTransform(target frame,source frame,time,transform):255EiFEAL
tn&(source_frame) 1B xR K (target_frame), BEIM M IRRZIENS

TERTIE) (time) Ay RET HR(transform),

2213 lookupTransform A 152 7 AR HERTZER transform, SAE@EIS

transform.getOrigin().y(),transform.getOrigin() x()5&! x,y BHE, EEE

2

EEFZEERIMEE angular.z fIZHEE linear.x, RE&AMHZE, 1k

turtle2 =z,

10.2.5, {Zg4 CMakelist.txt F14miE

1) . 1EBUEK CMakelist.txt

IZ22TnEEE TRY CMakelist.txt, RIIFAOAE

add_executable(turtle tf listener src/turtle tf listener.cpp)

target_link_libraries(turtle tf listener ${catkin LIBRARIES})

add_executable(turtle tf broadcaster src/turtle tf broadcaster.cpp)

target_link_libraries(turtle tf broadcaster ${catkin LIBRARIES})

2) . fmiF

cd ~/catkin_ws

catkin_make



source devel/setup.bash PRERENETE, BURRLEKIIZ

1TER

10.2.6, BHSEITHRER

1) . 550

roscore

rosrun turtlesim turtlesim_node

rosrun learning_tf turtle tf broadcaster
__name:=turtle1_tf broadcaster /turtlel

rosrun learning_tf turtle tf broadcaster

__name:=turtle2_tf broadcaster /turtle2

rosrun learning_tf turtle tf listener

rosrun turtlesim turtle teleop key #iJFhE@EEEGER, =HES

1=5]]

2) . MRER



urtle_tf listener.cpf
ROJECT_NAME}_node src/learning_tf_node.cpp)

yahboom@VM_Transbot: ~ 36x16 yahboom@VM_Transbot: ~36x16

3) . =R

J35f roscore f5, FENBRTR, XIMERIRSHII—RINER,; ARHK
&N tf e, turtle1->world, turtle2->world, B AEAEANE turtle2
5 turtlel Z/EHVEEL, NIFEREMIIR world Z[BRIZHE, AfE, 8
tf IR, XAMER &I Rin=E 7 BI—R/NE turtle2, 7+H turtle2
&M turtlel %z, g, FWOFIFHRERES, BILE o AERES turtle

25, ARG turtle2 £1BF turtle1 #851,

10.2.7, Python iB=CIR tf [ i%sE

1) . E208E8 learning_tf GBI — 343K script, IRRIZBRT, #iE

—Npy X1, @588 turtle tf broadcaster.py

2) . IETBARERABESIFILZE turtle tf broadcaster.py {4

#!/usr/bin/env python



-*- coding: utf-8 -*-

import roslib
roslib.load_manifest('learning tf')

import rospy

import tf

import turtlesim.msg

def handle turtle pose(msg, turtlename):
br = tf.TransformBroadcaster()#E N —" tf | 1%
# 1% world StNapEH turtle Z[E)AY tf 25
br.sendTransform((msg.x, msg.y, 0),

tf.transformations.quaternion_from_euler(0, 0,

msg.theta),
rospy.Time.now(),
turtlename,
"world")

if _name ==' main "

rospy.init_node('turtle1 turtle2 tf broadcaster')##Jia{t, ros 5=



turtlename = rospy.get_param('~turtle') # AS£IRSSE5HIREN turtle
&=
#1][5/pose 1ERIEHE, HBHIE turtle FILZEER
rospy.Subscriber('/%s/pose’ % turtlename,
turtlesim.msg.Pose,
handle turtle pose,

turtlename)

rospy.spin()

3) . EFmEE



PElkrosT =
rospy.init_node("turtle1 _t
urtle2_tf_broadcaster’)

v

R NEREIAEEERE S /pose:
rospy.Subscriber(’ /%s/pose’ % turtlename,
turtlesim.msg.Pose,
handle_turtle_pose,
turtlename)

;

= PN EIHE TS
%’fp%i%iﬁﬁ —————=| def handle_turtle_pose(msg,
i turtlename);

v

Bl i&:
br =
tf.TransformBroadcaster|
)

l

sl <t ATeag ik
brsendTransform({msag.x, msa.y, 0,
tf.transformations.quaternion_from_euler(0,
0, msqg.theta),
rospy. [ime.nowl),
turtlename,
“world™)

10.2.8, PythoniES3E tf LElfEs

1) . 7EZhEEE learning_tf B9 script 343E, BlIEE—A™ python X4 (4R

£h.py) . @A turtle_tf listener.py



2) . BTHAERCREEFIRITIEZE] turtle tf listener.py X4

#!/usr/bin/env python

# -*- coding: utf-8 -*-

import rospy

import math

import tf

import geometry msgs.msg

import turtlesim.srv

rospy.init_node('turtle tf listener)##J45{4 ros T

listener = tf.TransformListener()##Jia{t — a0

rospy.wait_for service('spawn’)

#HEARBRSERS—RERS turtle2

spawner = rospy.ServiceProxy('spawn’, turtlesim.srv.Spawn)

spawner(8, 6, 0, 'turtle2")
#EIB— &M E, ARAM turtle2 FERE
turtle_vel = rospy.Publisher('turtle2/cmd vel,

geometry msgs.msg.Twist,queue size=1)



rate = rospy.Rate(10.0)
while not rospy.is_shutdown():
try:
#E53; turtle2 70 turtle1 ZIEIAY tf T4,
(trans,rot) = listener.lookupTransform('/turtle2’, '/turtle1’,
rospy.Time(0))
except (tf.LookupException, tf.ConnectivityException,
tf.ExtrapolationException):
continue
#HEIHFITE, RHERENRERE, AakMEE
angular = 6.0 * math.atan2(trans[1], trans[0])
linear = 0.8 * math.sqrt(trans[0] ** 2 + trans[1] ** 2)
cmd = geometry _msgs.msg.Twist()
cmd.linear.x = linear
cmd.angular.z = angular
turtle_vel.publish(cmd)

rate.sleep()

3) . EFEE



Teslkros o=
rospy.init node(turtle1 t
urtleZ tf broadcaster’)

;

rospy.Subscriber(/%0s/pose’ % turtlename,

R NEERINEEESE S /pose:

turtlesim.msg.Pose,
handle turtle pose,
turtlename)

B /poseEliE
2]

v

EFNCEIEEE 8
def handle turtle pose(msg,
turtlename):

v

Bl 1&:
br =
tf. TransformBroadcaster{
J

I

AT
br.sendTransform{{msg.x, msqg.y, 0},
tf transformations.quaternion_from_euler(0,
0, msg.theta),
rospy. Time.now(),
turtlename,

Yy

"world™)

10.2.9, BEISETHRES

1) . #/5E— launch 3{&




EIHEEE BRET, Fiz— 4k launch, tI#ZE launch B4, #Hig—

launch 324, #&7 start_tf demo_py.launch, IBUATRESHZIEL,

<launch>

<l-- BRTR-->
<node pkg="turtlesim" type="turtlesim _node" name="sim"/>
<!--#& turtle1->world-->
<node name="turtle1 tf broadcaster" pkg="learning_tf"
type="turtle tf broadcaster.py" respawn="false" output="screen" >
<param name="turtle" type="string" value="turtle1" />
</node>
<1--#& turtle2->world-->
<node name="turtle2_tf broadcaster" pkg="learning_tf"
type="turtle tf broadcaster.py" respawn="false" output="screen" >
<param name="turtle" type="string" value="turtle2" />
</node>
<!--ISf-->
<node pkg="learning_tf" type="turtle tf listener.py"

name="listener" />

< I —';ﬁ,ﬁﬁ%}?%uﬁun_— >



<node pkg="turtlesim" type="turtle teleop key" name="teleop"
output="screen"/>

</launch>

RN =t

roslaunch learning tf start tf demo_py.launch

EFiaTla, BirmtziT launch RIEQ, KHTHEE, turtle2 ZIRE

turtle1 #51.

3) . IETERNTE




2. ROS1 R E G2

1. AR 1%

1, AR#IRE

1. ARMEZE 1.1, Btk 1.2, ERAE 1.3, REBET 1.3.1. EiEEREE 1.3.2
MRS

IhEed: ~/yahboomcar ws/src/yahboomcar visual

AR AAERE 7 BN N RGN ER EE.

1.1, #k

t8sBIMSC(Augmented Reality), f&FR “AR" , IAR—FIKEIMEESE
SSHAISYRIERIEOR, [HZIEA T SEIR, =4EER. TRIRERAGEM.
BHeREH. (EREZSMRAFR, BIENERNNF. B, =4RE,
Bk, WRERIMEEEIAES, NAZIESHAF, RMEEE/9HMNE,
MR ESCHAN 18R

AR ZFEA=1REANTR: OREHFRMEMERIMEEEMN, QBB
FI32EM; @RE=HREZETIERNEMEMUMIIR.

IRBRISLRAR S T ZHR. —H2RE, AR RREH. S(EResR

B, LRRERMEM. HRMEEFHRASHFR.

1.2, ERARZE


https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html
https://www.yahboom.com/public/upload/upload-html/1694569152/1%E3%80%81AR%E8%A7%86%E8%A7%89.html

£ AR =6IRY, RIUSERIIIRS, AATEET. REXEHSAEE
FEBR (THREERY AR XHKRT) ;| AREHXINARRZ.

(FAIXI R ERRIGE SERIFIREREINAS]E, TEZIXIRE)

BB EEN/NEIR CSIARTL

roslaunch usb_cam usb_cam-test.launch

[Bzh Jetson CSI 841

roslaunch yahboomcar visual yahboom csi.launch

BifrET R (BREET/MEIR CSIAEH)

rosrun camera_calibration cameracalibrator.py
image:=/usb_cam/image raw camera:=/usb_cam --size 9x6 --square

0.02

BIFRET A (jetson CSI#E#1)

rosrun camera_calibration cameracalibrator.py
image:=/csi_ cam_0/image raw camera:=/csi_cam 0 --size 9x6

--square 0.02



trEfE, ¥ [calibrationdata.tar.gz)] X&#zh%E) [home] BRT.

sudo mv /tmp/calibrationdata.tar.gz ~

RIER, BiZzSUEEmEA [ostyaml] 3T, HEBHASHEFIIBRETR
#U&ZE [USB _camera.yaml] 8¢ [csi_camera.yaml] &I RHINIE,
REEMFL [data)] BIRBEEE]. Fla0: LATHSA.

camera_matrix: !lopencv-matrix
rows: 3
cols: 3
dt: d
data: [615.50506, O. , 365.84388,
0. , 623.69024, 238.778
0. , 0. .1 ]
distortion_model: plumb_bob
distortion_coefficients: !lopencv-matrix
rows: 1
cols: 5
dt: d

data: [0.166417, -0.160106, -0.008776, 0.025459, 0.000000]

—3 12 FER.



["Triangle", "Rectangle”,
"Parallelogram”,"WindMill","TableTennisTable", "Ball", "Arrow",
"Knife", "Desk",

"Bench", "Stickman", "ParallelBars"]

SR

roslaunch yahboomcar visual simple_AR.launch display:=true
flip:=false
display £%§: True; AR REGEO,; Fasle, NAER.
flip 281 EEKFEGERE, EIARIA,

N2 EENNEE simple AR _usb.py {&38I6% simple AR.py;

GNERE CSI#8H1, MIZEEIE simple AR csi.py 1£25K simple_AR.py

{zt Home yahboomcar_ws src yahboomcar_visual
a .
€si_camera. head_ simple_AR_ simple_AR_ uUsB_
yaml camera csi.py usb.py ame

ra. ra.
yaml yaml

RIEBKIEESS, BATEREN launch X4, BEIHELEHHESE. &
FEEmERT, AIfERNSEELIER

FiEigeaRY 1P:8080



1) EEREEERT (BD display 7 true) , [q] $EH, [f] $iik
AEHER, HaLUERRSITIR,

£/ [f] 8¢ [F] BUIRARERER.



Tx10 | Sire. 20mm

2) EARREENERT (B display /3 false) , REg@IapS1THIHaN
5]

jetson@yahboom: ~ BOx4
jetson@yahboom: ~5




1.3, [ERIRRHR

1.3.1, EZ&FE

{5 RANSAC ZM 3D-2D EaXdR s ek s i,

RanSaC &ix (BEHIREF—2) RARRTHIRGEN—FM#EE, HIF
RREEXRERFER T, REWMAPSENRS. TERX RanSaC &HiksL
RAGREE. EPE—EnERRRERFRELN, BIME—EREMES.,
BROZEARIRERIERN FHEIEZLSE, IIRESIEERESRY 3 1&.

NP REE ZFEV BAO IED =AED sOW  ZEH

NEade | RO DEL- |G 0E ad




MRAR/NSRERTHFEEIX IR, BEEANSTEETESR L —

\\\\\

RANSAC HIEARNRIRZ: (1) HUElH "BAR" Hpk, fla0: FESHh
A LIR—SRESECRIRR, (2) "RNR" BREENMZERRYEEE, (3)
PRI FMEIRETIRE. BANFENRES: BEINRE, EiRE
Bk, WEUEAIEIRRIZ. RANSACtBMTUATRIE: AE—H (BER
M) BARR, FE—MILUMEITHEESHANTRE,; MzEEeeBmEasE
ERTREAR.

1.3.2, %0

RITRE:

=
=

Py
1

EIPNESES

EEFITERNAR

ERARITEGER

A E G

HENRES

i B E{SR RANHERT LU XERE

RHIFEHER



launch 3{&

<launch>
<arg name="flip" default="False"/>
<arg name="display" default="False"/>
<node name="simple AR" pkg="yahboomcar visual"
type="simple AR.py" output="screen" args="%$(arg display)">
<param name="flip" type="bool" value="$(arg flip)"/>
<remap from="/simpleAR/camera” to="/simpleAR/camera”/>
</node>
<!-- web video server -->
<node pkg="web video server" type="web video server"
name="web video server" output="screen"/>

</launch>

python FEEREL

def process(self, img):
if self.flip == 'True: img = cv.flip(img, 1)
gray = cv.cvtColor(img, cv.COLOR BGR2GRAY)
# BEREITERNAR

retval, corners = cv.findChessboardCorners(



gray, self.patternSize, None,
flags=cv.CALIB_ CB_ADAPTIVE THRESH +
cv.CALIB_ CB_ NORMALIZE IMAGE + cv.CALIB_ CB FAST CHECK)
# BRARTEGER
if retval:
corners = cv.cornerSubPix(
gray, corners, (11, 11), (-1, -1),
(cv.TERM_CRITERIA EPS +
cv.TERM_CRITERIA_ MAX ITER, 30, 0.001))
# ITEXNFREZ solvePnPRansac
retval, rvec, tvec, inliers = cv.solvePnPRansac(
self.objectPoints, corners, self.cameraMatrix,
self.distCoeffs)
# HnH EYR AT T LU ARRE
image Points, jacobian = cv.projectPoints(
self. _axis, rvec, tvec, self.cameraMatrix, self.distCoeffs, )
# RHEIG
img = self.draw(img, corners, image Points)

return img

RHERREL



https://docs.opencv.org/3.0-alpha/modules/calib3d/doc/camera cali

bration and 3d reconstruction.html

findChessboardCorners()

def findChessboardCorners(image, patternSize, corners=None,

flags=None):

BERERAR

:param image: BINFRIRRTEHERER, ZEGLE—K 8 MAVRE
B EwE.

:param patternSize: (w,h), & tB5—HNE—7INRMBEL. w=1HEZ
R—1T LEERATEE-1, h=tHER—5 EEARAIEHE-1,

f5gn: 10x6 RREERMNR, M(w,h)=(9,5)

‘param corners: array, @ UZIRIAERAVEIHEE.,

:param flags: int REAGEIEIRIC, BEfEH 0 BiE MAMERIES:

CALIB_CB_ADAPTIVE THRESH {ERBEEN SEECEIGEERIER
B, mARER—EENEE.

CALIB_CB_NORMALIZE_IMAGE 7E%IBEIEHREsEENEEE—E
WEGZRI, FIFERLESEEL,

CALIB_CB_FILTER QUADS fSFEMItREGIFERETR, B, IES
FERAAR) RIS IS A S0 BRI 2R ERR BN AV R TUI A


https://docs.opencv.org/3.0-alpha/modules/calib3d/doc/camera_calibration_and_3d_reconstruction.html
https://docs.opencv.org/3.0-alpha/modules/calib3d/doc/camera_calibration_and_3d_reconstruction.html

CALIB_CB_FAST_CHECK XEBIEIT— MREICEHHILAZ AR
AR, NRKBHRIARNRE—MRERE.
HIXBMEEEER, JLRAMEINREEA S FRYER.

‘return: retval, corners

pass

cornerSubPix()

A TFEEER cornerSubPix( 3@ NIEINAE RIEE—EBUCITE, AI{ER
REBERENI HERT.

def cornerSubPix(image, corners, winSize, zeroZone, criteria):

THERERBRIGINEREL

:param image: NE&

:param corners: GEAR (BHEABMANEIEAREL)

:param winSize: XIEX/N\A NXN; N=(winSize*2+1)

:param zeroZone: ZE{F winSize, (B2 EBR/NIFEE, Size(-1,-1)
RN

:param criteria: {E1LLHIERE

return: &R



pass

solvePnPRansac()

def solvePnPRansac(objectPoints, imagePoints, cameraMatrix,
distCoeffs,
rvec=None, tvec=None, useExtrinsicGuess=None,
iterationsCount=None,
reprojectionError=None, confidence=None,
inliers=None, flags=None):
ITENSRES
:param objectPoints: XS EFIFER
‘param imagePoints: FERIFE
:param cameraMatrix: FEHLEME
:param distCoeffs:  BFETEREY
:param rvec:
‘param tvec:
:param useExtrinsicGuess:
:param iterationsCount:
:param reprojectionError:
:param confidence:

:param inliers:



:param flags:

‘return: retval, rvec, tvec, inliers

pass

{&£F RANSAC 755 M 3D-2D RN X RFEHRIRES, ZREIELE—
BAXRR. BIIXNNEGRFELARET B IAERERIER T, ity
SEB, WREIRE—MEEFIRRER/NNES, IEMNRIRE, A
MERBHYEE RS, imagePoints SYIAIRE, (projectPoints () )

objectPoints Z/EIFEAIEE 2. RANSAC fYFERAA LIRS HEITE

a9,

projectPoints()

def projectPoints(objectPoints, rvec, tvec, cameraMatrix, distCoeffs,

imagePoints=None, jacobian=None, aspectRatio=None):

T B AN FERT LU AR S

:param objectPoints:

:param rvec: [figiERE

param tvec: FERBEIE

:param cameraMatrix: BB

:param distCoeffs: LEZHRE



:param imagePoints:
:param jacobian:
:param aspectRatio:

:return: imagePoints, jacobian

pass

2. AR 413

2. AR 48

2. AR 475 2.1, HhR 2.2, B ARTag2.2.1, Lt 2.2.2. Bl
AR Z#5 2.3, ARTag iR5l 2.3.1, BEamRBISEA 2.3.2. launch 4T
(LABE B #EH/HESIR CSI4BH1 M) 2.3.3. ar track alvar H 234, &

EPURE 235 BEtfH23.6, EFRLER

2.1, #hA

wiki: http://wiki.ros.org/ar track alvar/

IRRD: https://github.com/ros-perception/ar track alvar.git

IheeE & : ~/yahboomcar ws/src/yahboomcar visual

ARTag (ARTRE, AR 2 "Bl NER) 2—FEENcRS, Ikl

EFAEMIIA—FSRY), BRRSEIUTHR, BERBARSN LS


https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
https://www.yahboom.com/public/upload/upload-html/1694569162/2%E3%80%81AR%E4%BA%8C%E7%BB%B4%E7%A0%81.html
http://wiki.ros.org/ar_track_alvar/
https://github.com/ros-perception/ar_track_alvar

BEMRKXE, ZREEIIRE, TasAEhz, BRI (AR) FNAHE,
Hph—MREZENERME R SENIMERR. YA LAl £
ARTag, EEEFE LML E ARTag #7%, FsRIGERNL. RELIRBIZ
ARTag fa, AJLIEHIRSERNATHINESES,.

ar track alvar 5 4 NEEINRE

ERRARAN. DHERFEWE/ID miSHT AR RE,

IRBIFIEREREAS AR #RERUES, A& kinect XEEHIE (2
kinect BJRIRY) LASKIGEIFRIZSSMALT.

IRBIFIIRERERZ MREEMR "R RIES. XAFERENESE
it SEEREEEIARI SRR,

EFENEG BT ERSPrEZ BNTEXRR, XFERFHAY
FIINEFE XML R NFRENLE R IRERINEE.

Alvar tt, ARToolkit &3, &E5ti#, ARToolkit —EEHAME/ 14 ROS AR
IREERIEM. Alvar EERENELEUMESTRF . BETHER
RUBRERLASENEIRERVESMATE, ARBUARIREIRBSE, RiEAShE
EirEHERNBINMEERE.

2.2, gl ARTag

2.2.1, BERHE

melodic:



sudo apt install ros-melodic-ar-track-alvar

noetic AR\ S L% ar-track-alvar, REeE

sudo apt install python3-colcon-common-extensions

# EILEIEAY src UEFET

TRRD R

git clone https://github.com/machinekoder/ar track alvar.git -b

noetic-devel
#AEEmETLEZ8)

catkin build

ar track alvar-melodic » ar track _alvar » launch

e

=R ErEER

ﬁ pr2 bundle.launch 2018/5/21 18:11
| pr2_bundle no_kinectlaunch 2018/5/21 18:11
| pr2_indiv.launch 2018/5/21 18:
Mj prd_indiv_no_kinect.launch 2018/5/21 18:11
E pré _train.launch 2018/5/21 18:11

ar_track_alvar 2— NIRRT marker FE, BitT pr2+kinect B97=H1, 1%

REENFE— I RIRRBMRE (FJ8ERY) S0 AR RERIZES, 81 AR

IR ERR ERIRE TERY,

2.2.2, 8l AR TS

ERERZ N rEE—KE R £

=

LAUNCH 374
LAUNCH 044
LAUNCH 4%
LAUNCH 2%
LAUNCH =%

For

1KB
1 KB
1KB
1KB

1KB



rosrun ar_track alvar createMarker

AJLEXERBA [ID] FERER, WA [-1] &R, ATER—T S,
fmBEECRIT.



Prompt marker placements interactively
1 cm 0.,393701

units:
marker side: 9
marker id (use
x position (in
y position (1n
ADDING MARKER ©

= . =l i L
marker id (use -1

X position (in

y position (1n
ADDING MARKER 1

marker 1d (use
(1N
(1N

X position

y position
ADDING MARKER 2

marker 1d (use -

;e

X position (n
y position (in
ADDING MARKER 3
marker 1d (use
Saving: Ma
aving:

RN T

inches
units

-1 to end) [0]: ©
current units) [€
current units)

to end) [1]:
current units)
current units)

-1 to end) [2]:
current units)
current units)

-1 to end) [3]:
current units)
current units)

-1 to end) [4]:

arkerData 0 1 . 3,png

MarkerData 0 1 2 3.xm




e +SHEREREFE R, Bl

rosrun ar_track alvar createMarker 11

rosrun ar_track alvar createMarker -s 5 33

11 HFR 1T HT4488. -s: HeBE&X/. 5 SXSHIER. 33: #F

2 33 (48,

2.3, ARTagiR3l

TR BHREAR, FEMSEIREXHE, SUWEER5.

2.3.1, BEENRBISEH)

roslaunch yahboomcar visual ar_track.launch open rviz:=true

open_rviz SEENAFT LT .

WNRZ2ERBHENEEWEIR CSIENNIFEEN ar track usb.launch &8

ar_track.launch



WNERZE Jetson CSI B, MIFEEIE ar_track csilaunch 1&Ek

ar_track.launch

Thu 19:44

Activities W pviz =

ar_track.rviz® - RViz

File Panels Help
fyinteract | SFmovecamera [ iSelet < FosCamers =oMeasure o~ 2DPoseEstimate o 2DNavGoal  § PublishPoint = a
£ Displays

v # clobal options
¢ v Global Status: Ok

b ® Grid
Vi TF
b @ Marker v
b E Camera |

b ' Status: Ok
b Visibilicy v

Image Topic Jush_camyimage_raw
Transport Hint raw
Queue Size 2
Unreliable
Image Rendering background and overlay
Overlay Alpha 0.5
Zoom Factor 1
Add
2 Camera *

A= AT

3 Time 3
ROS Time: |1630583049.74 ROS Elapsed: 149.14 wall Time: |1630583049.76 Wall Elapsed; 149.11 Experimental
Reset 31 fps

£ rviz , FEREGNAVETIERS,

Image_Topic: WIRZHBENEEWEIRET, WFEZELE
[/usb _cam/image raw] UNERZE Jetson CSI#E#1, NEEL %
[/csi cam 0/image raw] ,

Marker: rviz NE~EBE, RFEINGRER AR _HrEFTEE.



TF: rviz NEREH, FRER AR Z4ERERIAMITE,
Camera: rviz NR~EH, E7ENEE,

world: tHFMIREK,

usb_cam: EHIAIRE.

2.3.2, launch X4t (LAREIEH/WIEIR CSI #8H061)

<launch>

<!-- 1%E& camDevice &%, EFiIAR USBCam -->

<arg name="open rviz" default="true"/>

<arg name="marker size" default="5.0"/>

<arg name="max_new _marker error" default="0.08"/>

<arg name="max_track _error" default="0.2"/>

<l-- RERTIEGIER. BRSER. 841 frame -->

<arg name="cam _image_topic"
default="/usb_cam/image raw"/>

<arg name="cam _info topic" default="/usb_cam/camera_info"/>

<arg name="output frame" default="/usb cam"/>

<l-- EEEITA -->

<include file="$(find usb_cam)/launch/usb_cam-test.launch"/>

<l-- BB AR RAMTRIREER -->



<node pkg="tf" type="static_transform_publisher"
name="world to cam" args="00 0.5 0 1.57 0 world usb cam 10"/>
<!-- E&1 ARIRBITIR -->
<node name="ar track alvar" pkg="ar track alvar"
type="individualMarkersNoKinect" respawn="false"
output="screen">
<param name="marker size" type="double" value="$(arg
marker size)"/>
<param name="max_new_marker error" type="double"
value="$(arg max_new_marker_error)"/>
<param name="max_track_error" type="double" value="$(arg
max_track_error)"/>
<param name="output frame" type="string" value="$(arg
output frame)"/>
<remap from="camera_image" to="$(arg
cam_image topic)"/>
<remap from="camera_info" to="$(arg cam_info_topic)"/>
</node>
<l-- 35 rviz -->
<node pkg="rviz" type="rviz" name="rviz" args="-d $(find
yahboomcar visual)/rviz/ar_track.rviz" if="$(arg open_rviz)"/>

</launch>



BB

MR

marker_size (double) : BEHFIARCHE—MNEE (LUEXR
fiz) .

max_new_marker_error (double): FERBEESRM MEETITAILIG
MEFHRCHSIE,

max_track_error (double) : —{MNEfE, ATHHEERCIHRZBEIR
LANIZRE 22 D EREREEIR.,

camera_image (string) : fRMHATIRN AR IREAIBIGIERS.
JLRREN, BHLUEREN, ENZERERENER, EARERE
XTI,

camera_info (string) : IREHRGHRESEIAERIERGIERS

output_frame (string) : &%5 AR fREEBNIATRR FHLIRRUE.

2.3.3, ar track alvar 5=

Subscribed topic
IGRE LSS

(sensor msgs/Cameralnf

/camera_info
0)

/image raw (sensor msgs/Image)

Published Topics


http://docs.ros.org/en/api/sensor_msgs/html/msg/CameraInfo.html
http://docs.ros.org/en/api/sensor_msgs/html/msg/CameraInfo.html
http://docs.ros.org/en/api/sensor_msgs/html/msg/Image.html

e Himes

(visualization msgs/Marker

/visualization_marker

)

(ar track alvar/AlvarMarker

/ar_pose_marker

S)

Provided tf Transforms

TR fENARIRR — ARIREARER

SRS IRENENAIRR RIS AR IREATRER (579 ar_marker x)

RYZEHR, He x 2FRcHI ID S,

234, BEVRE

rqt_graph


http://docs.ros.org/en/api/visualization_msgs/html/msg/Marker.html
http://docs.ros.org/en/api/visualization_msgs/html/msg/Marker.html
http://docs.ros.org/en/api/ar_track_alvar/html/msg/AlvarMarkers.html
http://docs.ros.org/en/api/ar_track_alvar/html/msg/AlvarMarkers.html

rqt_graph_ RosGraph - rqt
““Nede Graph 0@ -o
@ Nodes/Topics (all) =l / o=,

Group: 2 |7| Namespaces v Actions VItf v Images v Highlight v Fit |2/

Hide: v Deadsinks  Leaftopics v/ Debug |tf  Unreachable v Params

far_track_alvar
Py
Jar_track_alvar/enable_detection =
M
o
fweb_video_server =
o Ivisualization_marker
b Jusb_cam/image_raw
fusb_cam

|

fusb_cam/camera_Info

235 BEFt M

rosrun rqt_tf tree rqt tf tree



rqt_tF tree_ RosTFTree - rgt
& TF Tree DY -0

@ | v/ Highlight v Fit | 7 & mf

s | | R
— | —

Recorded at time: 1630586328.93

ost recent hnnsforrn 1630586328.93
dest transform: 1630586318.94

ost recent tmnsform 1630586328.81
dest transform: 1630586325.08

B rviz, FATRTLMREMNEEI —HERSFETAEIE, BT
rREECRER.

2.3.6. EEWMLER

rostopic echo /ar_pose marker

ST



header:
seq: 0
stamp:
secs: 1630584915
nsecs: 196221070
frame _id: "/usb_cam"
id: 3
confidence: 0
pose:
header:
seq: 0
stamp:
secs: 0
nsecs: 0
frame id: "
pose:
position:
x: 0.0249847882514
y: 0.0290736736336
z: 0.218054183012

orientation:;



x: 0.682039034537
y: 0.681265739969
z: -0.156112715404
w: 0.215240718735
frame_id: 1BAAVATREZTR
id: RBIRVEEFRE 3
pose: THERSHYR
position: “HERDAMRERAERIIENARRRINIE
orientation: —HHDAMTRIEXIHETIAIRRRIES

3. ROS+Opencv &l

3. ROS+Opencv &}

3. ROS+Opencv &fil 3.1, #hiA 3.2, EBHEN/REIR CSI 48 3.2.1,
[ExhE BHE/MER CSI 4B 3.2.2. Bai B &Kk 3.3, Jetson CSI
18 3.3.1. 350 Jetson CSI#EH 3.2.2. Bl BEGKRE

3.1, ik

Wiki: http://wiki.ros.org/cv bridge/

& http://wiki.ros.org/cv_bridge/Tutorials

JRRD: https://github.com/ros-perception/vision opencv.qgit



https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
https://www.yahboom.com/public/upload/upload-html/1694569171/3%E3%80%81 ROS+Opencv%E5%9F%BA%E7%A1%80.html
http://wiki.ros.org/cv_bridge/
http://wiki.ros.org/cv_bridge/Tutorials
https://github.com/ros-perception/vision_opencv

IheeE & : ~/yahboomcar ws/src/yahboomcar visual

ROS TELEEHITIEFFELER T Opencv3.0 LA EHIRRZA, FRIAZERS
JWFARSZEILZEE, ROS LIBCEH] sensor msgs/Image ;BB EIRE

&, TEEZHTEGWLE, BRRHAY [CvBridge] AJLATTSEEEHRTIMEE

iEGEIEEL. [CvBridge] 22— ROS FE, #82%7F ROS #1 Opencv
215

Opencv F1 ROS El&HURIEEIN R~

OpenCV OpenCV Iplimage
A

Y

CvBridge

ROS ¢

ROS Image Message



http://docs.ros.org/en/api/sensor_msgs/html/msg/Image.html

BARERENRTRIZER, (BREANEEEFEEEN, TER
[package.xml] #1 [CMakeLists.txt] XN, ZINBERANRINESE

Fi [CvBridge] , *FZ [Opencv] #1 [PCL] , FrlA—#cEcESEEE,
package.xml

I TS

<build_depend>sensor msgs</build depend>
<build_export_depend>sensor_msgs</build _export depend>

<exec_depend>sensor msgs</exec_depend>

<build _depend>std msgs</build depend>
<build_export_depend>std msgs</build_export depend>
<exec_depend>std msgs</exec_depend>
<build_depend>cv_bridge</build depend>
<build_export_depend>cv_bridge</build export depend>
<exec_depend>cv_bridge</exec_depend>

<exec_depend>image transport</exec _depend>
[cv_bridge] : EMRAEHRKITE.
CMakelists.txt

ZXHEREABTRSZ, BT BEERXMY.



3.2, EREN/MEIR CSI {8

3.2.1, R BEH/HMEIR CSI 18I

roslaunch usb_cam usb_cam-test.launch

BEIEN

rostopic list
AJLERERRS, ATERH/LT

IGRE LSS
/usb_cam/image _raw sensor_msgs/Image
/usb_cam/image _raw/compressedDepth  sensor msgs/Compressedimage

/usb_cam/image_raw/compressed sensor_msgs/Compressedimage

EEIGREHRASTETL: rostopic echo + [topic] +encoding, 540

rostopic echo /usb_cam/image raw/encoding



[+ jetson@unbutu: ~/Desktop
fusb_cam/image_raw/theora/parameter_descriptions
fUﬁb camflmdgc raw/theora/parameter_updates
$ rostopic echo fusb_cam/image raw/encoding
rgba
"rgba
Ll rgba L1
"rgba"
-"rgba”

"rgba"

ﬂrgban

"rgba“

Hrgban

iEaET A [compressed] 8 [compressedDepth] BT E4aIHYIER

ROS EEIGEHET, BTN, FRSTEE. EEETHRE. UREHE
BAERRTRSSEEEEE, REREIER, ATLUSINE, RREETH
[E4ESAVIER. BERFTHRENEGTEARERNL, MRS HaERT,
MEORFANE, BEADMHAZNK, B, RENEGEEENIERS T

RZ,

N

BEER

rqt_image view



rqt_image_view__IimageView - rqt

Himage View ‘Eimage View D@ -0
Jusb_cam/image_raw/compressed -|[e]|[@][e [ 110 | /usb_cam/fimage_raw ~[@|[&@]e = 10.00m |2 |E
pressed mouse left| | | Smooth scaling | & 0| ¢ |Gray epth/image_mouse_left | | Smoothscaling | & 0° 6’ Gray -

3.2.2, BHFEEGREE

roslaunch yahboomcar visual usb_cam flip.launch

IETEEIS usb _cam flip_usb.py %5k usb_cam flip.py

yahboomcar_ws src yahboomcar_visual scripts
D Becert @ @ @ a @ e e
% Starred astra_ astra_ astra_ astra_rgb_ laser_to_  pub_image. pub_
color_ depth_ image_flip. image.py image.py py image_usb.
{at Home point.py image.py py py
[J Desktop ol @ ald il o
[ Documents sub_point. usb_cam_ usb_cam_ usb_cam_ usb_cam_
py Flip_csi.py Flip_usb.py image.py to_image.
{1 Downloads Py
J1 Music [%
] Pictures
I Videos
i, Trash
=] L4T-README
+ Other Locations




EGEE

rqt_image view

‘/usb_cam/image_raw - !|\ G‘I [l ib |‘,\ [10.00m ‘i_jushﬁ_camﬁmagejlip = I]ﬁ_'l {lelflo [5[C1[10.00m ||| B8]
{fimage: raw: mause. leFt|| ISmotl oealiie !_5! 0° _e\ im /image _flip_mouse left | | Smoothscaling | 0" ¢ | |Gray -

py (SR

XECE T MIFEMR T RNE, —ME—REGESE, — M HEE
TEEIGEE.

1) BlEITHE

IEANERZE ["/usb_cam/image raw"] , #3ESEE! [Image] |, [BEIER

21 [topic()] .

ITFIRNERRRE ["/usb_cam/image_raw/compressed"] , EuEsEE]

[Compressedimage] , [EIERREL [compressed topic()] .

2) BIEARE



KREENERZE ["/usb_cam/image flip"] , #3E3EE [Image] , BAFIXK

/N [10] .

KRIERR ["/usb_cam/image flip/compressed”] , #iE3E

[Compressedimage] , FAZIK/N [10] .

sub_img = rospy.Subscriber("/usb _cam/image raw", Image, topic)
pub_img = rospy.Publisher("/usb _cam/image flip", Image,

queue size=10)

sub_comimg = rospy.Subscriber("/usb_cam/image _raw/compressed”,
Compressedimage, compressed_topic)

pub_comimg = rospy.Publisher("/usb_cam/image flip/compressed”,

Compressedimage, queue size=10)

3) [EERREL

# IEREGREHLIE
def topic(msg):
if not isinstance(msg, Image):
return
bridge = CvBridge()
frame = bridge.imgmsg to cv2(msg, "bgr8")

# Opencv L EEG



frame = cv.resize(frame, (640, 480))

frame = cv.flip(frame, 1)

# opencv mat -> ros msg

msg = bridge.cv2_to_imgmsg(frame, "bgr8")
# EgAEE, BRAS

pub_img.publish(msg)

# EAREIGEELIE
def compressed topic(msg):
if not isinstance(msg, Compressedimage): return
bridge = CvBridge()
frame = bridge.compressed imgmsg to cv2(msg, "bgr8")
# Opencv L EEG
frame = cv.resize(frame, (640, 480))
frame = cv.flip(frame, 1)
# Create Compressedlamge
msg = Compressedimage()
msg.header.stamp = rospy.Time.now()
# EREIEESR
msg.data = np.array(cv.imencode('.jpg’, frame)[1]).tostring()
# B, BRAS

pub_comimg.publish(msg)



3.3, Jetson CSI #8#1

3.3.1. B8l Jetson CSI 8N

roslaunch yahboomcar visual yahboom csi.launch

BEIEN

rostopic list

JLUERERRS, ATTEBRIE/ LT

G #iEes
/csi_cam_O/image raw sensor_msgs/Image

/csi_cam_O/image raw/compresse  sensor msgs/Compressedimag

d e

BEEIERARASIET,: rostopic echo + [topic] +encoding, 540

rostopic echo /csi cam_0/image_raw/encoding



0 ' jetson@yahboom: ~

]CtSﬂnm;ahbmmm:-S rostoplc echo fcsl cam @/image raw/encoding
rgbB

rgb“

rng“
,“rgbs“
egter
:rng"
:rgbs"
:rgbb"

":gi:.w

”|gbu"

”rgbu"

"rgbs"

iEaE™ A [compressed] 8 [compressedDepth] BT E4aIHYIER
ROS £EI&EmES, BT, FRETEE. EEETHEF. REdE
BAERERTRERSHEEEE, REAENER. FRLULINE, BREGT
[E4EITRYER. BERFTARNEGIT FEARERUEN, NRQFEHERLF,
REBRIFANE, BEALHAZN, B, SRINEGEREINERSTT
Rz

BEER

rqt_image view



rqt_image_view__ImageView - rqt

YW Image View mimage View D@ -0

[csi_cam_0fimage_raw ~ | @] |/csi_cam_ofimage_raw/compressed ~e@llallo [2

1000m |- &

ige_raw_mouse_left Smooth scaling §i pressed_mouse_left|  Smoothscaling 2| 0°|€ | Gray -

3.2.2, BHFEEGRREE

roslaunch yahboomcar visual usb_cam flip.launch

IETEENS usb _cam flip csi.py 2A% usb_cam flip.py

yahboomcar_ws 5rC yahboomecar visual scripts -
O Recent @ @ & a & @ -
% Starred astra_ askra_ aétra_ astra_rgb_ laser_i:o_ pub_image. pub_
color_ depth_ image Flip. image.py image.py py image usb.
{st Home point.py image.py py Py
[ Desktop @ @ @ a @
[E) Documents sub_point. usb_cam_ usb_cam_ usb_cam_ usb_cam_
py flip_csi.py flip_usb.py image.py to_image.

11 Downloads Py

Music

L
ip!
[«] Pictures
H Videos

Tz Trash

L4T-README

+ Other Locations




EGEE

rqt image view

rqt_image_view__ImageView - rqt

Himage View mimage View D@ -0

| fesi_cam_0fimage_flip 90 | [fcsi_cam_ofimage_raw -|[@|[@]o 20 10.00m |3 El

nage_l‘lip_mouse_lel‘t.l smooth scaling ?! 5 | \ge_raw_mouse_left | | Smooth scaling _3) 0° |E_ |_Gtay b

py KRS

XECE T MIFEMR T ANE, —ME—REGEE, —MEE
TEEIGEE.

1) eIEITRE

WIRERNERZE ["/csi_ cam 0/image raw"] , #idERE [Image] , [EIER

£ [topic()] .

IRANERE ["/csi_ cam_0/image raw/compressed") , #iEEE

[Compressedimage] , [EIEREL [compressed topic()] .

2) BIEARME



KREANERZE ["/csi cam_0/image flip"] , #dERE [Image] , BAFIXK

/N [10] .

RIHIERE ["/csi_cam_0/image_flip/compressed"] , @R

[Compressedimage] , FAZIK/N [10] .

sub_img = rospy.Subscriber("/csi cam 0/image _raw", Image, topic)
pub_img = rospy.Publisher("/csi cam 0/image flip", Image,

queue size=10)

sub comimg =
rospy.Subscriber("/csi_ cam_0/image raw/compressed”,
Compressedimage, compressed_topic)

pub_comimg = rospy.Publisher("/csi_ cam 0/image_flip/compressed”,

Compressedimage, queue size=10)

3) [ElERREL

# IEREGREHLIE
def topic(msg):
if not isinstance(msg, Image):
return
bridge = CvBridge()

frame = bridge.imgmsg to cv2(msg, "bgr8")



# Opencv L EEG

frame = cv.resize(frame, (640, 480))

frame = cv.flip(frame, 1)

# opencv mat -> ros msg

msg = bridge.cv2_to_imgmsg(frame, "bgr8")
# EgAEE, BRAS

pub_img.publish(msg)

# [EHREGEELIE
def compressed_topic(msg):
if not isinstance(msg, Compressedimage): return
bridge = CvBridge()
frame = bridge.compressed imgmsg to cv2(msg, "bgr8")
# Opencv L EEG
frame = cv.resize(frame, (640, 480))
frame = cv.flip(frame, 1)
# Create Compressedlamge
msg = Compressedimage()
msg.header.stamp = rospy.Time.now()
# EREIEESR
msg.data = np.array(cv.imencode('.jpg’, frame)[1]).tostring()

# EGAIEcE, HikkD



pub_comimg.publish(msg)

ROS+Opencv [

4, ROS+Opencv [

4. ROS+Opencv i 4.1, #ER 4.2, 421, Bih4.22. BF=Ai%

423, MRE/R43. TR43.1. BEaNEL 432, BWEFE 433, AR

wiki: http://wiki.ros.org/opencv apps

JRRD: https://github.com/ros-perception/opencv apps.qgit

REBAUBERAIEE

https://github.com/Itseez/opencv/tree/master/samples/cpp

Ihget: ~/software/library ws/src/opencv_apps

1ZINEEEITFHRNERLZE [/image] , HANEHHZITFENTR, B—MF
HEHAYIERREERY [/image] T8 [/image] &AL fHHEK.

FREENHER [/image) iEHAIT AAVERE:

~/yahboomcar ws/src/yahboomcar visual/scripts/pub_image.py


https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
https://www.yahboom.com/public/upload/upload-html/1694569180/4%E3%80%81ROS+Opencv%E5%BA%94%E7%94%A8.html
http://wiki.ros.org/opencv_apps
https://github.com/ros-perception/opencv_apps
https://github.com/Itseez/opencv/tree/master/samples/cpp

opencv_apps RFRHEMTR, XETRERZNZEIT opency BYTIEE,
BERKRE ROS iFRE, {#F opency_apps i2FFRT, RRRESHISE
X, RFIET— launch XHRIET, KRR ARG BRSIXLETNRERIE R
R,

ROS Wiki hEfEXRIT Rf#T, AT RENERLT RSIERAT. XS

NMEZE. FFEBFES ROS WK,

Contents

ki

. Introduction, usage
. Edge Detection Modes
1. edge_detection
2. hough_lines
3. hough_circles
3. Structual Analysis Modes
1. find_contours
2. convex_hull
3. general_contours
4. contour_moments
. People/Face Detection Modes
1. face_detection
2. face_recognition
3. people_detect
5. Maotion Analysis Nodes
1. goodfeature_track
. camshift
. Thack_flow
-k flow
. phase_corr
6. simple_flow
. Dbject Segmentaion Modes
1. segment_objects
2. watershed_segmentation
. Image Fifter Modes
1. rgb_color_filter
2. hls_color_filter
3. hsv_color_filter
. Simple Image Processing Nodes
1. adding_images

[

e

3]
N b= ) P

)

[e=]

4.2, {EH



4.21. Bih

F— BEE

roslaunch yahboomcar visual opencv_apps.launch img_flip:=false
SNR 2R BENEENEIR CSIETL, FER pub_image_usb.py 2

B pub_image.py

WNERZ Jetson 18, WFEEIS pub image csi.py BBk pub_image.py

@ e e @ e e @ a & o s e
astra_ astra_ astra_ astra_rgb_ laser_to_ pub_ pub_ sub_point. ush_cam_ usb_cam_ usb_cam_ usb_cam_
color_ depth_ image_Flip. image.py image.py image_csi. image_usb. py flip.py flip_usb.py image.py to_image.
point.py image.py py py Py Py

ks

img_flip 28 EISEREEKFEE, BOA false HiiT.

[usb cam-test.launch] SHEIAFFE [web video server] T3, BILA

E#(EA [IP:8080) MITLEtEEENR.

. |Bnh Opencv_apps AITHEE

roslaunch opencv_apps face_recognition.launch # ABR3!



roslaunch opencv_apps corner_harris.launch
)

roslaunch opencv_apps camshift.launch
8ix

roslaunch opencv_apps convex_hull.launch

2R

# harris 8=

# BirBER

# S04

roslaunch opencv_apps discrete fourier transform.launch # E&(#

BHTREE

roslaunch opencv_apps edge detection.launch
WEE

roslaunch opencv_apps face detection.launch
8ix

roslaunch opencv_apps fback flow.launch

8ix

roslaunch opencv_apps find_contours.launch
roslaunch opencv_apps general _contours.launch
E il

roslaunch opencv_apps goodfeature track.launch
1BER

roslaunch opencv_apps hls_color filter.launch

S
~,'='+J
/4%

# ARtail

# S

# BOERAI

# —IRAE
# FHIER

# HLS En@id



roslaunch opencv_apps hough circles.launch
gl

roslaunch opencv_apps hough lines.launch
Fl

roslaunch opencv_apps hsv_color filter.launch
i

roslaunch opencv_apps Ik _flow.launch
roslaunch opencv_apps people detect.launch
ik

roslaunch opencv_apps phase corr.launch
(WVEEZol

roslaunch opencv_apps pyramids.launch
EREEX

roslaunch opencv_apps rgb_color filter.launch
roslaunch opencv_apps segment_objects.launch
SNEE

roslaunch opencv_apps smoothing.launch

[=]=]

B

roslaunch opencv_apps threshold.launch

Sb18

# EXEI

# EXREL

# HSV gt

# LK EmELE

# Apiail

# FAAFEX

# BgEeF

# RGB Zits

# iBhRE

# RIS

# HEEIR



NFBNIREEGESE—1 22 [debug_view] , f/RSEE, EREEM

Opencv B7~EBlR, BUART,

MRAZTERRNIKEA [False] , Hia0

roslaunch opencv_apps contour moments.launch debug view:=False

BEXHFFENE, BEEMESFEBEEMSNERER, EAERBF,

BL [debug view] ®EA [False] , MSBEIRIIRE XA,

4.2.2, RERBEiE

rqt_image view

BMIANLLT S, XIS

rqt_image view

opencv
RGN, THEHALIE,
TS

(BB T) BXEes+EN IP+port, AIa0:



192.168.2.79:8080

4.2.3, BRER

FEIN S

oEmE, WERIS,

L) e [

i.t,d.i-l-ll-lllli. ;'
rr#rtrtl-r
T T Gl
ok o§ o el
TR S e R SR R s

PR S TSR




Max corners

EXERN



Hough Circle Detectlion Demo

Min Distance between Clrcles

Gaussian Sigam X 2

Gaussian Sigma Y _2:

€anny Threshold 28
Accumulator Threshald a0
Gaussian Blur Size 9

op 2

MinCircle Radius  -©

Max Circle Radius -0

EXREEAN

RERE, ZefilZ,

Ik

P

=

2

+=
~

o




Hough Lines Demo

Thres: 50 + inpuk

GEIEEESIVEE Z il

TEHEaER, ERYHZEK,



phase shift

PRI BN

EREIMERARREYIR, REENXTHK.



watershed transform

4.3, B

ALFNEHHBESE— M RE G AR ERAIEE.

4.3.1, BEENEE

S8 xB  ENA R

AL
[camera_info]

XA, SRIGER

~use_camera_info bool true
I\MHRR ID, B
BEEREGE
I%o
EREENE
~debug view bool false



~edge _type

~canny_threshold1

~canny_threshold?2

~apertureSize

~apply blur_pre

~postBlurSize

~apply _blur_post

int

int

int

int

bool

double

bool

RRIA

100

200

True

False

Rt

EEIRGaN G
i%: 0: RIRE
F, 10 RrEhih
8]F, 2: Canny
AL Gl
EES_
canny &
EER—
canny [{&
RINREFRIAL

EINUN
251 blurOR B

TRINEG

NS S IFEDN

/N

=5
GaussianBlur()

R FF N ES



S x8 RRIA it
~L2gradient bool False canny B95%4

~queue_size int 3 BAFUAR /)N

= ® [home/jetson/software/library_ws/srcfopencv_apps/launch/edge_detect!
home, iahboomcar ws/src/yahboomcar visual/launch/opencv apps.launch http

= ,t‘horﬁe?_iétson,’softwareﬂibrary_ws,’src,t‘upencv_apps,’laun(hjedge_detectiun.Eaunch lddd
on@yahboo S aunc r 3 Yur o T minch

rqt_graph_RosGraph - rgt

K¥'Nade Graph 0@ -0
ModesTopics (all) A f B 2N
Croup: 2 |, Namespaces v Actions v tf v|images | v Highlight v Fit

Hide: v Deadsinks v Leaftopics  Debug | [tF + Unreachable ' Params |

jusb_cam

Jusb_cam Jusb_cam/Image_raw /Image

n__face_recognition_trainer

4.3.2, 1CERE



~use_camera_info

~debug view

~canny_low_threshold

~queue_size

@ S Ccontours

4.3.3, AR5

3

bool

bool

int

int

RRIA

true

false

2
1J15Y
[camera_info]
XMNER, FRISER
INEFRR 1D, BN

ERFEREGE

CNo

EEtIEENE

T RER

Canny 18%4a

K98

BAFIA /N




=R EIRIRE ARBIGRE L%, KRG, SRIEEEH,

28

~approximate_sync

~queue size

~model method

~use _saved data

~save _train_data

~data_dir

RE

bool

int

string

bool

bool

string

RRIA

false

100

lleigenll

true

true

"~/opencv_apps/face data"

R tR
1
[camera_inf:
XA, 51
INIRE 1D, 2
EiEEREIG

=|

CNo

VT FIERTHIBAZ
AN

ANBERBIAY TGS
"eigen”, "fish
or "LBPH"

M~data dir E
T HnEk) 1 4RE

)| R RT
Fl~data_dir

™, LMEEFHT)

R |1 2R 25



~face_model width

~face_model _height

~face_padding

~model num_components

~model_threshold

~|bph_radius

~|lbph_neighbors

~|bph_grid x

int

int

double

int

double

int

int

int

RRIA

190

90

0.1

8000.0

R tR

N

ZIN LS
G5
CINELS
T
AR
L
AR5
TR (
MATIRH)
NBRSIER
&

RS (10
T LBPH 753%)
S (1%
F LBPH 75i%]

RIfE x S4L (1
F3F LBPH 753



o RE RRIA
~lbph_grid y int 8
~queue size int 100

BIFPR:

1.

MBBERNFOARE, ORTEHR 1~5, BRIFAERIIARRATEE, Bl

B FEESEE, BMAAYEF: Yahboom

. B E=E y

. REBARRERGHR, <.
. EREIN—IKERA y, RdEEIA

. ERERE, WA n, REA

. KA launch X%, EiE.

1T\

AR

Wt y B2 (4
FAF LBPH 75

SEAIEERIN
AN



face_recagnition_tralnerpy

Please inf unJr mm nae md [ Enter: Yahboom

: '|t""[.|,;t"¢".“5" [v/n) :

Jne more ]:'i-.r"’rl.-i.l 7 (v/n): v
[,41|. ||[~ ple fl][ e,
: e’ l~ n)

Ifflé nore ]'-1} ﬂ;w (v/n]:

3325 BRIEREBRBIZIAK

BRZIRBIRER

4, Mediapipe F%



5. MediaPipe &

5. MediaPipe 7% 5.1, &7 5.2. {#F 5.3. MediaPipe Hands5.4,

MediaPipe Pose5.5. dlib

mediapipe github: https://github.com/google/mediapipe

mediapipe BEM: https://google.github.io/mediapipe/

dlib EM: http://dlib.net/

dlib github: https://github.com/davisking/dlib

5.1, f@n

MediaPipe 2—5FXH Google FFAHFFRERNEHE R IR 885 S N B A HE
2R, BRI ETENLEGNIEEY, BT UEER T ZMAIREIER,
SN, B, (EREREIELAR(TAIREFFIEEE. MediaPipe 2B 5
By, ATLAEITERANFEINEIRS), Balirea(i0S 1 Android), T{Fih
MRS L, F35ahin GPU IiE. MediaPipe JySERSFIREHAIR LTS
FE. AIEBIE ML RS,


https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://www.yahboom.com/public/upload/upload-html/1694569192/5%E3%80%81Mediapipe%E5%BC%80%E5%8F%91.html
https://github.com/google/mediapipe
https://google.github.io/mediapipe/
http://dlib.net/
https://github.com/davisking/dlib

MediaPipe AU#Z/CMEZER C++ LI, FHEMt Java LUK Objective C &
BS54, MediaPipe BIEEMLSEIESUES (Packet) . #UEFR (Stream) |

&8I (Calculator) . (Graph) LARFEl (Subgraph) .
MediaPipe 945 :

i B IIE : AERIRIE ML #EEFC IR RN EE S B EthagnE.

—RHEEE, RERIPFENNERE : St—ARRISSRIERAT Android, i0S. =@
/. web FI4EAR.,

BIFMRIRTSZE . REZREERINEERIRIR ML ARIRT52E,

SEFTIR: Apache2.0 TRYEZRIBERSE, 2T BHES.

MediaPipe FRTREFZIMBRSTE

Face
Face Mesh Iris Hands

Detection

il MediaPipe

Pose



Face

Face Mesh Iris Hands Pose
Detection
Instant
Hair
Object Detection Box Tracking Motion  Object:
Segmentation
Tracking

il Mediapipe

Android i0OS C++ Python JS Coral

Face Detection
Face Mesh
Iris

\

<]
<]
<]
<]
<]

Pose


https://google.github.io/mediapipe/getting_started/android
https://google.github.io/mediapipe/getting_started/ios
https://google.github.io/mediapipe/getting_started/cpp
https://google.github.io/mediapipe/getting_started/python
https://google.github.io/mediapipe/getting_started/javascript
https://github.com/google/mediapipe/tree/master/mediapipe/examples/coral/README.md
https://google.github.io/mediapipe/solutions/face_detection
https://google.github.io/mediapipe/solutions/face_mesh
https://google.github.io/mediapipe/solutions/iris
https://google.github.io/mediapipe/solutions/hands
https://google.github.io/mediapipe/solutions/pose

Holistic

Selfie

Segmentation

Hair

Segmentation

Object

Detection

Box Tracking

Instant Motion

Tracking

Objectron

KNIFT

AutoFlip

MediaSequence

YouTube 8M

5.2, {&H

Android i0OS C++ Python

JS

Coral


https://google.github.io/mediapipe/solutions/holistic
https://google.github.io/mediapipe/solutions/selfie_segmentation
https://google.github.io/mediapipe/solutions/selfie_segmentation
https://google.github.io/mediapipe/solutions/hair_segmentation
https://google.github.io/mediapipe/solutions/hair_segmentation
https://google.github.io/mediapipe/solutions/object_detection
https://google.github.io/mediapipe/solutions/object_detection
https://google.github.io/mediapipe/solutions/box_tracking
https://google.github.io/mediapipe/solutions/instant_motion_tracking
https://google.github.io/mediapipe/solutions/instant_motion_tracking
https://google.github.io/mediapipe/solutions/objectron
https://google.github.io/mediapipe/solutions/knift
https://google.github.io/mediapipe/solutions/autoflip
https://google.github.io/mediapipe/solutions/media_sequence
https://google.github.io/mediapipe/solutions/youtube_8m

roslaunch yahboomcar mediapipe cloud Viewer.launch # M
=~BEE: X5 01~04

roslaunch yahboomcar mediapipe 01 HandDetector.launch #
FEBE

roslaunch yahboomcar_mediapipe 02 PoseDetector.launch #
ZRS K

roslaunch yahboomcar_mediapipe 03 Holistic.launch # EEOK
il

roslaunch yahboomcar mediapipe 04 FaceMesh.launch i
ik ol

roslaunch yahboomcar_mediapipe 05 FaceEyeDetection.launch  #

YN 2Vl
WMRERYERBENHEREIR CSI BNNSRIFERS

01 _HandDetector usb.py. 02 PoseDetector usb.py.

03 Holistic_usb.py. 04 FaceMesh usb.py.

05 FaceEyeDetection usb.py ZFREk 01_HandDetector.py.
02 _PoseDetector.py. 03 Holistic.py. 04 FaceMesh.py.

05 FaceEyeDetection.py



tNE{EARE jetson CSI HNNSBIEES

01 _HandDetector csi.py. 02 PoseDetector csi.py. 03 Holistic csi.py.
04 FaceMesh csi.py. 05 FaceEyeDetection csi.py BFREIL
01 HandDetector.py. 02 PoseDetector.py. 03 Holistic.py.

04 FaceMesh.py, 05 FaceEyeDetection.py

cd ~/yahboomcar ws/src/yahboomcar mediapipe/scripts  # #HA

IRBATERR

python3 06_FaceLandmarks.py # AR
python3 07 FaceDetection.py # ARl
python3 08 Objectron.py # =HEINRE
python3 09 VirtualPaint.py # BEE

python3 10 HandCtrl.py # FEH
python3 11_GestureRecognition.py # FHIRF|

EEAdES, FEEE

FEBrE, ZBAEN, B, EEpeUYEERmEEIE, U
iz llysis

FraToRE (g #] MR,

Bt SfRFER. BafB. BIARESHK,



=HERRB] : ENRBIAYAE : ['Shoe', 'Chair’, 'Cup’, 'Camera’],
—H 43k, R [FR] HRRBMMK, jetson RFIAEIBRERE, ik
IRBMARSIRIEHA [selfindex] &%,

EE: BFRIENTESHINRERNTE, RRLERBIEE, "5
KRN NEEBMAER, TPz (BREARKE) | |ENHEDT
IRRRENATS, ATHEER EERRE)

Figes): =i [FR#] TIRBIER,

FIEIRB: UAFHERITHFERRE, HBESERH, 9aLUE
HRB. SHRBIAFEES: [Zero. One, Two, Three, Four, Five, Six,

Seven, Eight, Ok, Rock, Thumb up (F%) . Thumb down (#HEME

) . Heart single (BBFLELY) 1, —H 14325,
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07. ABSHE
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05. ABRGiR5!

% & B

lx=69_v=459] ~— R:24 G:8 B9

(x=0, y=478) ~ R:40 G:55 B:50



X4

07. ABSHE

>

05. ABRGiR5!

% & B

(x=45, y=169) ~ R:145 G:112 B:



X4

07. ABSHE

>

05. ABRGiR5!

% & B

08, =#¥iFiR3A 09, ESE



X4

07, ABGHS

>

05. ABiRzl

% & B
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5.3, MediaPipe Hands

MediaPipe Hands 2—SRENFIMFIRIRIFRRITE. CRIFEEFS
(ML) A—iieRiEfd 21 DNFHY 3D 4445,

ENEINEGHITFERNE, RIEFEMmCEEETREFNRFIFX
ERAY 21 4 3D FRTI AR TSI R REN, BIEZARITN, 1%
BEI—HHNTFESF R, EENSOoAIRNFNERESBESEE
.



ATIREHEESIEYE, BT 21 4 3D SRFaNFE T4 30K IFECHR
RIEIR, AN~ (MNBIGREE IR Z (5, RSN NALTRES ZH).
AT EFHBETRERIFRRESS, FXITFERI VAR BRI MY &

RRH T BMER THSRESGHFEMER, FHSHEIRGIZIENAY 3D A1,

0. WRIST 11. MIDDLE_FINGER_DIP
1. THUMB_CMC 12. MIDDLE_FINGER_TIP
2. THUMB_MCP 13. RING_FINGER_MCP
3. THUMB_IP 14. RING_FINGER_PIP
4. THUMB_TIP 15. RING_FINGER_DIP
5. INDEX_FINGER_MCP 16. RING_FINGER_TIP
6. INDEX_FINGER_PIP 17. PINKY_MCP
7. INDEX_FINGER_DIP 18. PINKY_PIP
8. INDEX_FINGER_TIP 19. PINKY_DIP
9. MIDDLE_FINGER_MCP  20. PINKY_TIP
10. MIDDLE_FINGER_PIP

5.4, MediaPipe Pose

MediaPipe Pose 2— 1"ATERESAZEIRIFII ML ##RHE, FIA
BlazePose 5%, M RGB #lsiiiERTH 33 4™ 3D RiIEBE SN EIESE,

IZEA5EA ML Kit 23540 APl IR 7507,

MediaPipe ZEHRBIAFEEFIN 7 33 NEHLIFIUE (ZUTE) .
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5.5, dlib

XM AYZEHIR AT

DLIB 22—t C++TEf, 8818EFIE

BRATVIRE. BalBIEfAESHs

o~ v bW = O

L R WIE vt Ll L 0 |

. hose
. left_eye_inner

. left_eye

. left_eye_outer
. right_eye_inner
. right_eye

. right_eye_outer
. left_ear

. right_ear

. mouth_left

. mouth_right

. left_shoulder

. right_shoulder
. left_elbow

. right_elbow

. left_wrist

. right_wrist

17,
18.
9.
20.
21.
22
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

left_pinky
right_pinky
left_index
right_index
left_thumb
right_thumb
left_hip
right_hip
left_knee
right_knee
left_ankle
right_ankle
left_heel
right_heel
left_foot_index
right_foot_index

ZHITE, BTEC++9El
EE YRR RINSEH R T8, B T FIFEARR ZNAETHRRA.

ELT BRSSO,

dlib FEXRF 68 RIUBERS AREEER, Ll 18-22 RirSAEE, 51-68
IREHEE, {FH dlib FERY get frontal face detector #RRIRMH AR, £

FA shape_predictor 68 face landmarks.dat $EEURETRNARASFIEEUE
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1. Docker {EFEIFE
2. docker ¥LiRF] docker &3&

1. docker #%i2#1 docker &3



1. docker EEiAF] docker &3 1.1, docker #HA 1.1.1. docker A{+42<
I 1.1.2. Docker B9 B48 1.1.3. XSELE#INS Docker1.1.4, docker
28#9 1.1.5. Docker #ZOX&R 1.1.6. H%. B8 ©F 1.1.7. Dockeriz

7HE 1.2, docker 2%

Docker ER: http://www.docker.com

Docker 32/ : https://www.docker-cn.com

Docker Hub (%) EM: https://hub.docker.com

1.1. docker #fid

docker 2— M ABEES I ZEMB, EF 9o iE5H A, FHE.

Efl ros2 BRIELERETF docker F2EA, EFRAILMBIEFESIERSEERY
HERGE.

1.1.1. docker A+tZ &L

SR IMAR !

1. IR FF R EEE RS L, SFFEIREENAER, (REAR
i Y — N RILKITE. ..

2. B FERINE EA— LA RIERT, SEATRAT ..


https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
https://www.yahboom.com/public/upload/upload-html/1694228232/1%E3%80%81docker%E6%A6%82%E8%BF%B0%E5%92%8Cdocker%E5%AE%89%E8%A3%85.html
http://www.docker.com/
https://www.docker-cn.com/
https://hub.docker.com/

3. BEPREINMNERNEIFES, SihEl, SMEE, TEREFES
eSS .

XLARESL SRR R RE R, BEASMERNEAESERRE,
PBLRIFRERBIMBE R R, EETEFEENSMINE—ERE TRT.
tean, BEFERE] redis. mysql. jdk. es FIME, 1EEFE jar BAIEHE

EENRMGEST £, FBARREKTY, BARRELIINB® EIME—iele?

Docker 23X/ alREAY !

1.1.2, Docker BY#zi(»EB18

X HiE docker BY logo, —&&imEExianing, EiraE L, F5REHE
BZEZRER, XtEHE docker W ORBIR Y., LLANZRIBZ T NAE
E—aRSEeE LT, TeeaBRHNiROSARR, NEREEMTLIR
BiziTY. 55 docker AJLAGRAHAIFI AR 28A98E].

1.1.3, MLLEEMNS Docker



|| Parallels

vmware .
e arEn R @ docke
PR 55+ IR RS + IR PRERSS +TFE
- - docker docker docker
ROEIE REEHE RUEENE MRS 548 R 5+ I8 SRR
VM OS VM OS VM OS5 m& m

‘ ]I:.

it EANIES (CPU+Memory+SSD+...)

e

docker SFIFHEILIERSERFRFHAITERE, HF1 docker &
O BRI, ERALSERSTRMERFRE, S T aRaHEHES.
REIWNEENEERHST, M docker BRI LIEHENNED. BT REHE
MRIMBRIEZRSE, docker JLATEABHMETALANREMRFSRIR.

EHUTNEERTARBERZMNETINGE, flil, =RSRABEER
FEMTISAREARRAEA. M docker BERBTREAERINA, Fa0
Allm, [EiRLAREIERE.

docker FELLEMTENTERIR, REEMR (Ba. K. #E.
pilllzS)

1.1.4, docker 2543

docker (FZFi%-IREEE (client-server) 883, docker 2P (client)
5 docker sH#F#E (daemon) &5, EEREEE. 1=1TF1D A& docker

BRRAVER, docker EFIRFITIFHIEILMER—RF LizT, BALUS



docker ZFimEEZiE docker FIPIHIE, docker ZFPiRFIFIFHIEE
i3 UNIX EEFay &= 0OEA REST APl #4785, B— docker iR

& docker compose, BiL{RE]LAGMEE—ESESHARRIN FER.

® docker client 2%%5 docker Zf5, E#EFERIY docker &%,

® docker host 2189 docker TEEH (MRS T docker HURIERS)

® docker daemon ;& docker FUFFEFIFHE, (MIFFHALLIE docker ZF
iman<, SIE docker X5, HlHNEE, B, WEIE.

® registry ;2 docker AIBVRGRIITIZ G IR ERVRGME T, T
SERZ IRIRIFAE images(RHRIR C &) .

® images 2 docker AMAYHEGECE, vJLAUET docker images BEEHR

3% L

1.1.5. Docker Zi3}s:



Docker

———————————————————————————————————————————————————————————————————

i |
! mounts M Jun [STY 4 1un . g

i Container Container i
; =F) i
i (target) i

Linux (f@=H#1) (Source)

1.1.6, HiR. &R CF

%% (image) :

docker %% (Image) 22— " REAENR, FRETLAREXREIZE docker &F
28, —PNEGOLISFERESEES, M Java FRIEIINS, EMEBR,
BESFENS.

Z588 (container) :



docker FIFBEREE (container) MITE{TH— S —HNA. BEEHREE
BIEANZITEN. BRLERN. TR, =1k HkR. B0 SREEEER
Bl RExeFa, JUUBRREME—EZRA linux g (815
root FAFIUR. #HE=SE. APTEMNE=EE) s TEEPRINEE
Fr. SENENRGIF—&E—F, BEHENRE—UH, BE—X3IE
FaENE LEI—EEEaEH.

BFE (repository) :

B (repository) REPFBRESUGHITFT. BEDSALNFFEEE (public)
MFNECREE (private) FFFZZ.
BARANTFEER docker hub(https://hub.docker.com/), F T =

RHRGEHAFTH. ERNATHECESRENER | NEE%F.
FEIRRIERCH/RE/ XM

docker RBR— N EaRa{THMEFRZ AEES |E. BANENFRER
MECERIF BT — A RASBNE TIME, XM RFRIEI TSR
F image RGN REETXMREG A BEER docker 88, image
R L EERBESAVIENR. docker 1RYE image MHARARSAISLAI,
E— image X4, ATLIERSRENEITHISESSLA).

image MHEMRIERRSLH, ABHBRE— I, ARG .

— BRI T MIRSS, SEAIFZERIRG R, HATLUBE docker

e — M INANETTSER, MERIINES.



w1

o

ETCE, MEN T —HRGIS, BIIULIERERHEICRESR,
FERRHRNCEFRL FRMALLT .

1.1.7. Docker i&fF#lil

docker pull HYTIE:

BEFimgie<SRi%EL docker daemon

docker daemon SEiGEAM images FHEIZBHEXNGEE

MERAHEERAIRS, VWRRERSRER, BITiERE TEE
3

docker run HTIIE:

REMERFAEENRE, FMEERNAECRE T

MRRGEIEHF BB

PE— I HER(BRR linux Z#5t), FERIERRGRINEER—EA
5=

MEENEERNMFROPHEZE— N EIROZERS TR

MIUEBECE— ip #iHE7Sas

HPITRPIEENN AEER



1.2, docker &3t

1. EMNZESEFA: https://docs.docker.com/engine/install/ubuntu/

2. BRFEVAL REEEREN, RETENALIER TEGS—#REk:

curl -fsSL https://get.docker.com | bash -s docker --mirror Aliyun

3. BF& docker kx4

sudo docker version


https://docs.docker.com/engine/install/ubuntu/

jetson@ubuntu:~$% docker version

Client:
Version:

API version:
Go version:
Git commit:
Built:
0S/Arch:
Context:
Experimental:

Server:
Engine:
Version:
API version:
Go version:
Git commit:
Built:
0S/Arch:
Experimental:
contatinerd:
Version:
GitCommit:
runc:
Version:
GitCommit:
docker-init:
Version:
GitCommit:

sudo docker run hello-world

20.10.21

1.41

gol.18.1
20.10.21-0ubuntul~20.04.1
Thu Jan 26 21:15:21 2023
1linux/arm64

default

true

20.10.21

1.41 (minimum version 1.12)
gol.18.1
20.10.21-0ubuntul~20.04.1
Thu Nov 17 20:19:30 2022
Linux/armb64

1.6.12-0ubuntul~20.04.1
1.1.4-0ubuntul~20.04.1

0.19.0




EIHIN T RBENERD Docker Z2eRiTH

jetson@ubuntu:~$ sudo docker run hello-world

[sudo] password for jetson:

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

7050e35b49f5: Pull complete

Digest: sha256:4e83453afed1b4fala3500525091dbfcabeele66903fd4c0lffol5dbecblba33e
Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

To generate this message, Docker took the following steps:

. The Docker client contacted the Docker daemon.

. The Docker daemon pulled the "hello-world" image from the Docker Hub.
(arm64v8)

. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

. The Docker daemon streamed that output to the Docker client, which sent it
to your terminal.

To try something more ambitious, you can run an Ubuntu container with:
$ docker run -it ubuntu bash

Share images, automate workflows, and more with a free Docker ID:
https://hub.docker.com

For more examples and ideas, visit:
https://docs.docker.com/get-started

1. docker HFHigE =M

4

2, docker HHIFEEE RS

4

2. docker BIZBREANS 2.1. MEH sudo 45 2.2, EEIES 2.3,

BGmS 24, B 2.5, EHEMGS 2.6, mpS/N\G

2.1. A@EH sudo S


https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html
https://www.yahboom.com/public/upload/upload-html/1694228247/2%E3%80%81docker%E9%95%9C%E5%83%8F%E5%AE%B9%E5%99%A8%E5%B8%B8%E7%94%A8%E5%91%BD%E4%BB%A4.html

BEERT, 8F docker <, FEN_LRISK sudo, 5a0:

sudo docker version

B0 docker BFPEZE, FEJLAAAND sudo BI%R Y. docker FEF4H

HORINA % (5517 docker OB ENIRIEITHS)

sudo groupadd docker # 750 docker FBF4H

sudo gpasswd -a $USER docker # 1&ZgiHF7HI0Z docker FHF4H,
HrR$USER vILABEIf#TEI S RIEREAIAR

newgrp docker # S docker B4R

N EA®m<SZiE, A [dockerimages] <A, WRIRIREE, 15EH

EEUUAMER sudo :$ Y. WRRUITEIR:

pi@ubuntu:~$ docker images
WARNING: Error loading config file: /home/pi/.docker/config.json:

open /home/pi/.docker/config.json: permission denied

NAEREENFRITI RS RER :

sudo chown "$USER":"$USER" /home/"$USER"/.docker -R

sudo chmod g+rwx "/home/$USER/.docker" -R



2.2, BihSmS

dockerinfo # /= Docker ZFEER, BIREEGIISSEE. .

docker --help # #5Ej

23, RFHS

1. docker images FIHAMFH FAYE G

# R

REPOSITORY {E&HICER
TAG RIGHIIRE

IMAGE ID %{&#9 1D
CREATED #3{5&8lzEAd(A)
SIZE SR/




# B—PEERULBZN TAG, ARXNMECERNARMA, FH(IERA
REPOSITORY: TAG EXAERIGE, MRIFAENRERIRERE,

docker 152 N lastest (5{5!

# OJi%In
-a: YIHAMFERG
-q: RETRHRKI

--digests: ERRGHBEER

2. docker pull NEERIBCEE MR

EREE
docker pull FGECEMIL/RESE: RA



B (FETE, (UEs%) : docker pull

yahboomtechnology/ros-foxy:1.0.0

# FINTE ubuntu (&

jetson@ubuntu:~$ docker pull ubuntu # Hep ubuntu RGN
BT
Using default tag: latest # tag BAS, A5 tag,

ZUAZ latest

latest: Pulling from library/ubuntu

cd741b12a7ea: Pull complete # DETE

Digest:
sha256:67211c14fa74f070d27cc59d69a7fa9aeff8e28ea118ef3babc29
5a0428a6d21

Status: Downloaded newer image for ubuntu:latest

docker.io/library/ubuntu:latest # B E




AJLABZILRIELZBIZ 74> ubuntu AYRE

3. docker search #ZXMW DockerHub SEGRIEZ

# 2 ros2 FGIM

jetson@ubuntu:~$ docker search ros2

NAME DESCRIPTION STARS OFFICIAL
AUTOMATED

osrf/ros2 **Experimental** Docker Images for ROS2

deve... 60 [OK]

tiryoh/ros2-desktop-vnc A Docker image to provide HTML5 VNC

interfac... 11

althack/ros2 An assortment of development containers
for ... 7

tiryoh/ros2 unofficial ROS2

image

uobflightlabstarling/starling-mavros2 ROS2 version of
MAVROS

# docker search ENEGAIZFR XM DockerHub GESRRIEZ
# O]kl

--filter=stars=50 : ZHKIEEANTFIEEENERR.



4. docker rmi MFeEE

# FHBRRE

docker rmi -f [§&& id] # MBRERNMER
docker rmi -f [{Z{&&Z:tag] [FffB:tagl # HERSNMER
docker rmi -f $(docker images -qa) # HEREIBREG

BHREGAEOERES, RINXEMER ubuntu FUSERNK, THESG:

# ubuntu EREAIZTR

docker pull ubuntu

1. docker run IZTEEEESES

# e SERA

docker run [OPTIONS] IMAGE [COMMANDI][ARG...]
# BRESH

--name="Name" # {5REHEE—NEF

-d # [FEHNIETES, FREEERR id!



-i # LIRBEEEITES, BUA -t —EER

-t # LEREREN OB Rk, BEM - —&EH
-P # BEHimOARE (K5)

-p # fEEmORES (NG [, —RILUEEMEX
ip:hostPort:.containerPort

ip::containerPort

hostPort:containerPort (FH)

#i, ERRE FTEERE

jetson@ubuntu:~$ docker images

REPOSITORY TAG IMAGE

ID CREATED SIZE

ubuntu latest  bab8ce5c00ca 6 weeks
ago 69.2MB

#{EF3 ubuntu HITHRERIEIERE, EE==RM1T/bin/bash ap<>!
jetson@ubuntu:~$ docker run -it ubuntu:latest /bin/bash

#IGN exit IBHZES 28

#oJLAEZ| jetson@ubuntu: 2FHNEFHRE, root@ebdc5cc1469f: N

=1 docker HEEARE



2. docker ps FHFABEIEITIIEES

# e

docker ps [OPTIONS]

# HERSERA

-a # HIHSRIMBIEEIZTHIRS + HRETENE=R
-l # B tIERERS

-n=? # Br&lL n PMEIENSES

_q # B%Ejdzi_tl /\ﬂ.li_.l—‘g%%gﬁ%o

Hrh container id &8 ID, image 2iz&s5FARYREGRER, created

RARCIERE, status EFFIRIAT



exit # BEIHEH

ctrl+P+Q  # BIEANEILEH

N
A
o

it NIEFEIZTTHIE &%

docker exec -it [&zF id] [bashShell]

# il

jetson@ubuntu:~$ docker ps -a

CONTAINER

ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hoursago Up4

seconds funny_hugle
3b9c01839579 hello-world "/hello” 3 hours ago Exited (0)
3 hours ago jovial _brown

jetson@ubuntu:~$ docker exec -it c54b /bin/bash  #Z588AY id BJLA

w5, RERZARE—TRRMIT



root@c54bf9efae47:/#

docker attach [Z558 id]

# il
jetson@ubuntu:~$ docker ps -a

CONTAINER

ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hoursago Up 35

seconds funny _hugle

3b9c01839579 hello-world "/hello” 3 hours ago Exited (0)
3 hours ago jovial _brown

jetson@ubuntu:~$ docker attach c54b # esa9 id 7TLA

w5, RERZARE—TRRMIT

root@c54bf9efae47:/#
X5I:

exec BEBRPIITHIR G, FEAILISEHFIHE, —RRERZTER
NE=R



attach EEFHABREIGCHIRR, F2EaFTHIHE

5. EoEIEERR

docker start [ Bg§id or B85 |
docker restart [ 88 id or 2843 |
docker stop [ &eFid or HeFR |

docker kill [ Z588id or BEEH |

6. MiFFE==

docker rm [Z5E8 id]
docker rm -f $(docker ps -a -q)

docker ps -a -g|xargs docker rm

2.5, EAHMSS

# [BEER
# BElaBes
# (FIER=R

# BHIFIEES

# MRIEES =R
# MERFTE SR
# MRRTE SRS

\

1. EEERPEITHHERER, 335 ps 5934

AN
#

2

docker top [&&F id]



# il
jetson@ubuntu:~$ docker ps -a
CONTAINER
ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hoursago Up?2
minutes funny _hugle
3b9c01839579 hello-world "/hello” 3 hours ago Exited (0)
3 hours ago jovial _brown
jetson@ubuntu:~$ docker top c54b # B30 id FJLAEE,
RERZARE—ITRRHMT
UiD PID PPID C STIME TTY TIME

CMD
root 9667 9647 0 14:20 pts/0 00:00:00

/bin/bash

2. BEER/RERITEYE

PAAS
# AP0

docker inspect [&2g id]



# Wl EES R TaE
jetson@ubuntu:~$ docker ps -a

CONTAINER

ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hoursago Up4

minutes funny _hugle
3b9c01839579 hello-world "/hello” 3 hours ago Exited (0)
3 hours ago jovial _brown

jetson@ubuntu:~$ docker inspect c54bf9efae47

[

# RN id, XB EENSES id, SUESEEIX id B4z

"Id":
"c54bf9efaed471071391202a8718b346d9af76cb1ff17741€206280603d
6f0056",

"Created": "2023-04-24T04:19:46.232822024Z",

"Path": "/bin/bash",

"Args™ [],

"State": {

"Status”: "running"”,



"Running"”: true,
"Paused": false,
"Restarting”: false,
"OOMK:illed": false,
"Dead": false,
"Pid": 9667,
"ExitCode": O,

"Error": "",

"StartedAt": "2023-04-24T06:20:58.508213216Z",

"FinishedAt": "2023-04-24T06:19:45.0964835927"

o o o o

# WEERGTEE

jetson@ubuntu:~$ docker images

REPOSITORY TAG
ID CREATED SIZE
ubuntu latest
ago 69.2MB

hello-world latest

ago 9.14kB

IMAGE

bab8ce5c00ca

46331d942d63

6 weeks

13 months



jetson@ubuntu:~$ docker inspect bab8ce5c00ca

[

"Id":
"sha256:bab8ce5c00ca3ef91e0d3eb4cb6ebdbec7cffa9574c447fd8d54a
8d96e7c1c80e",

"RepoTags”: [

"ubuntu:latest”
1
"RepoDigests”: [
"ubuntu@sha256:67211c14fa74f070d27cc59d69a7fa9aeff8
e28eal118ef3babc295a0428a6d21"

1,

"Parent": "",

n, nn
. I

"Comment

"Created": "2023-03-08T04:32:41.063980445Z",

"Container":

"094fd0c521be8c84d81524e4a5e814e88a2839899¢56f654484d32d1

71c7195b",
"ContainerConfig": {

"Hostname": "094fd0c521be",



"Labels": {

"org.opencontainers.image.ref.name": "ubuntu”,

"org.opencontainers.image.version”: "22.04"

L

"DockerVersion": "20.10.12",
"Author": "",

"Config": {

"Hostname": "",

"Labels": {

"org.opencontainers.image.ref.name": "ubuntu”,

"org.opencontainers.image.version”: "22.04"

L

"Architecture": "arm64",
"Variant": "v8",

"Os": "linux",

"Size": 69212233,
"VirtualSize": 69212233,
"GraphDriver": {

"Data": {



"MergedDir":
"/var/lib/docker/overlay2/8418b919a02d38a64ab86060969b37b4359
77e9bbdeb6b0840d4eb698280e796/merged”,

"UpperDir":
"/var/lib/docker/overlay2/8418b919a02d38a64ab86060969b37b4359
77e9bbdeb6b0840d4eb698280e796/diff",

"WorkDir":
"/var/lib/docker/overlay2/8418b919a02d38a64ab86060969b37b4359

77e9bbdeb6b0840d4eb698280e796/work"

L

"Name": "overlay2"

L

"RootFS": {
"Type": "layers”,
"Layers": [

"sha256:874b048c963ab55b06939c39d59303fb975d32

3822a4ead48a02ac8dc635ea371"

]
L

"Metadata": {

"LastTagTime": "0001-01-01T00:00:00Z"



2.6, aSIEG

) commit
= images

create

attach = port

r ., M o: top

Tar files

Q search +# login

® logout

2, docker RIFERNEFNRBRIR

3. docker BIGRNERFLHRER

3. docker {BISENIEMBIIARTIEG 3.1. BIEHVIERE 3.2, UnionFS (Bx&
MRS 3.3, BENE33.1. oEER 3.3.2, docker BIGEXRADE


https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html

RUSFAL 3.4, BIFFIARMERE 3.4.1, SIFRE& 342, KhiRKE 3421, &k

iR&E] docker hub £I&: 3.4.2.2, KMEGLER tar F4aETE:

3.1. RIGRIIERR

1. REE—FMEER. THITHIRZRUE, BE8SEITEMEMEEN
FTBNE. BIVGRAEER. BT8R REN. TIRf]. aIEENE
1TIME, SRR, SITNRRENE. INEREMRENHE, XITKE
FRIETTINERHR image RESUE.

2. REBTRENMA8EER docker Z283LH1,

3.2, UnionFS (BX&NXHEFES%R)

1. Union &S (UnionFS) 2—MoER. BERR. SHRERINHR
%5, ©& docker IRIGRIER, FESIFI IR FRUESUFA—IRIERZK
—EENEN, RNATLUGARBREERIR— M EMSHRET.

2. {REALIBE s ERH TR, BETEMEGR, FILBFSFEARTINA
=5,

Union XHREFRIFE: —RIEBIIIES NGRS, BEREMIIMNEERE,
REEBRRI—M MRS, BRANHSESEEHRFENNER, XEFRER
NHRGSBERED B HHE R,


https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html
https://www.yahboom.com/public/upload/upload-html/1694228260/3%E3%80%81docker%E9%95%9C%E5%83%8F%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E5%92%8C%E5%8F%91%E5%B8%83%E9%95%9C%E5%83%8F.html

3.3. RIERE

TEHAMREGR, TEMRTHNETEE, JUBRRIR—E—BENETE:

jetson@ubuntu:~% docker pull mysqgl

Using default tag: latest

latest: Pulling from library/mysql
6425367b44c9: Pull complete

7cef374d113a: Pull complete

1751ddbc0d77: Pull complete

f41e9e3c6d9a: Pull complete

c26e9clicd2d: Pull complete

949ad8819238: Pull complete

3028a5ad3fdo: Pull complete

a41584bf2cB82: Pull complete

f413abbd4b9od: Pull complete

da7c55¢30cf5: Pull complete

038fc84e09b5: Pull complete

Digest: sha256:a43tbe/e/T3abe5b90T857fbed4e3103ece771b19T01758801767cT66bbb6577
Status: Downloaded newer image for mysql:latest
docker.io/1library/mysql:latest

jetson@buntu:~$ i

# BERESENANEILUEID S : docker image inspect F{&EFR

jetson@ubuntu:~$ docker image inspect mysql:latest

"Id":
"sha256:5371f8c3b63eec64a33b35530be5212d6148e0940111b57b68
9b5ba1ffe808c8",

"RootFS": {

"Type": "layers”,



"Layers": [
"sha256:d6d4fc6aef875958d6186f85f03d88e6bb6484a
b2dd56b30a79163baceff2f6d",
"sha256:05c3b0b311a02bc56ca23105a76d16bc9b8c1d
3e6eac808f4efb1a2e8350224b",
"sha256:7b80f7f05642477ebc7d93de9539af27caab7c4
1a768db250fe3fe2b5506ca2c”,
"sha256:50e037faefab22cb1c75e60abb388b823e96a84
5650f3abd6d0a27e07a5a1d5e",
"sha256:66040abb3f7201d2cc64531349a8225412db10
29447a9431d59d999c941d56f6",
"sha256:857162425652837a362aa5f1¢3d4974cc837027
28793de52ba48176d5367a89b",
"sha256:7eebed3016f6b6ab68aa8e6be35f0689a3c18d3
31b7b542984a0050b859eaf26",
"sha256:2fc4c142633d57d795edc0f3fd457f99a35fa611
eab8b8c5d75c66e6eb729bc2",
"sha256:7fde2d12d484f0c14dabd9ca845dalbcdaf60bd
773a58ca2d73687473950e7fe",
"sha256:9319848a00d38e15b754fa9dcd3b6e77ac8506

850d32d8af493283131b9745a3",



"sha256:5ff94d41f068ea5b52244393771471edb6a9a10f

7adebafda9ef6629874a899b"

]
L

"Metadata": {

"LastTagTime": "0001-01-01T00:00:00Z"

3.3.1. SEIEMR

FTERY docker REERECIRT—MEMBGE, SHITIZSEIEINH
HREN, SieEIrRGEZ L, IEREE.

H—MEBERFIF, BINET ubuntu 20.04 BIE— ISR, X
MEMRGHNE—E, MREXRETHIN python 8, MEEEMERGE
Z LRIEB " NMEGER, MRHREFMI—LEHT, MEtIEFE=15REG
B, §—E—ERNEN.

docker RGEERIEN, SBEF[ET, — DT EERINERR
BRINER! X—EMERNERRINERE, B THEIRERE!



3.3.2, docker {BISFERAHS EHIFL

RFHE=, LLINBEZ N REEMNERR Base &AM, BBABENRE
e R FIREE—(D base 1=Rf&, RNAETHBRIFEMZ—D base =&, X
HIAILUSFRENESRRS 7, MARGHNE—EHILHRES.

3.4, HHEMARIRE

3.4.1, HHFRIR

B NERFREZE—RE:

# B
docker commit -m="{EXHIAEE" -a="{FE" 258 id BORIBH
FERENFEE] [LTEK -m-a 54)

# Wzl

jetson@ubuntu:~$ docker ps -a



CONTAINER

ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 3 hoursago Up 24

minutes funny hugle

jetson@ubuntu:~$ docker commit c54bf9efae47 ubuntu:1.0
sha256:78ca7be949b6412f74ba12e8d16bd548aaa7c3fa25134326db3
a67784f848f8f

jetson@ubuntu:~$ docker images  # [HATAERL T ubuntu:1.0 A&

REPOSITORY TAG IMAGE

ID CREATED SIZE

ubuntu 1.0 78ca7be949b6 5 seconds
ago 69.2MB

ubuntu latest  bab8ce5c00ca 6 weeks
ago 69.2MB

hello-world latest  46331d942d63 13 months

ago 9.14kB



= 2. dockerfile ${FiE(%

# e

docker build -f dockerfile 482 -t FiEBFTAG. # docker
build LREE—" . Fr=aIHR

# UL

docker build -f dockerfile-ros2 -t yahboomtechnology/ros-foxy:1.2 .

*F dockerfile NREIES*:
https://docs.docker.com/develop/develop-images/dockerfile_best-pr

actices/

3.4.2, RHHER



docker B (repository) REHFRIREGIHIIAM. ZRANATHCER
docker hub(https://hub.docker.com/), T HERANESEBRT

. BN CERENER | MEEE,

3.4.2.1. Z%E5%% docker hub Z1E:

1. #bfik: https://hub.docker.com/ , SGiFMKS 2. (RIEKSAILUIESE

BF

Want faster and simpler Kubernetes development? Test out Telepresence for Docker today.

@ dockerhub | @ search Docker Hub xplore s s (ﬁ]\ pengangs

3. A tag A HELIRIRER

K iR&E docker hub BINIEE:

docker push JFRAFE/HE&E

FLANFX BRYEMAF SR pengand8, APHECIZMGRGER

AN .
# <

docker tag [#R1% ID] & EHIRIEREFR]

# Azl

jetson@ubuntu:~$ docker images


https://hub.docker.com/
https://hub.docker.com/

REPOSITORY TAG IMAGE

ID CREATED SIZE

ubuntu 1.0 78ca7be949b6 5 seconds
ago 69.2MB

ubuntu latest  bab8ce5c00ca 6 weeks
ago 69.2MB

hello-world latest  46331d942d63 13 months
ago 9.14kB

jetson@ubuntu:~$ docker tag 78ca7be949b6 pengan88/ubuntu:1.0

jetson@ubuntu:~$ docker images

REPOSITORY TAG IMAGE

ID CREATED SIZE

pengan88/ubuntu 1.0 78ca7be949b6 23 minutes
ago 69.2MB

ubuntu 1.0 78ca7be949b6 23 minutes
ago 69.2MB

ubuntu latest  bab8ce5c00ca 6 weeks

ago 69.2MB
hello-world latest 46331d942d63 13 months

ago 9.14kB

4. &5 docker hub XfrE(&:



jetson@ubuntu:~$ docker login -u pengan88

Password: # XEBi N docker hub ;FARIKS 215
WARNING! Your password will be stored unencrypted in
/home/jetson/.docker/config.json.

Configure a credential helper to remove this warning. See

https://docs.docker.com/engine/reference/commandline/login/#cred
entials-store

Login Succeeded

jetson@ubuntu:~$ docker push pengan88/ubuntu:1.0

The push refers to repository [docker.io/pengan88/ubuntu]

ca/74712d11b: Pushed

874b048c963a: Mounted from library/ubuntu

1.0: digest:
sha256:6767d7949e1c2c2adffbc5d3c232499435b95080a25884657fae

366¢ccb71394d size: 736

5. i7lal docker hub T&EEZIBRKR & HKID



Want faster and simpler Kubernetes devel Test out for Docker today.

@ dockerhub Q. search Docker Hub Explore Repositories Organizations Help ~ (ﬁ)\ pengangs ~

penganss Repositories ubuntu General Using 0 of 1 private repositories. Get more

General Tags Builds Collaborators Webhooks Settings

0 Add a short description for this repository

=
T

|n
o

The short description is used to index your content on Docker Hub and in search engines. It's visible to users in search results.

Q penganga/ ubuntu Docker commands

To push a new tag to this repository,
Description P 9 3 ¥

This repository does not have a description #* docker push penzanB8/ubuntustaznane

(D Last pushed: a few seconds ago

Tags Automated Builds

This repository cong#ins 1 tag(s). Manually pushing images to Hub? Connect your account to GitHub or

Bitbucket to automatically build and tag new images whenever your
0s Type Pulled Pushed code is updated, so you can focus your time on creating.

1.0 A Image a few seconds ago Available with Pro, Team and Business subscriptions. Read more about
automated builds 3

Seeall Go to Advanced Image Management
Upgrade

3.4.2.2, RTIRIGER tar ERELE:

LAT A iZEBRERE ENAPIR(E, MIE docker EmIE(E
1. A=—: docker export # docker import (MWSEHSHELEE)

&@id docker ps -a EiHZIFEEM ID, FRALUTHSEZAREMRTLESD

docker export -0 xxx.tar [F28 D]

#E4EEZ=F I LAECE, 0 docker export -0 ros2-base:1.0.1.tar [a§

ID]

4 pkE4aRIE(ERA docker import SAESRARE



docker import xxx.tar [E{%%]:[tag]
#5180 docker import ros2-base:1.0.1.tar

yahboomtechnology/ros2-base:1.0.1
#RGEM tag FILIBCE, tag HETHRAS

2. 5= docker save #1 docker load (MNE&EHEHEGREE)

B docker images EEHRGRIIBRFIINES, (ERUTHSRZREE

PE4EE)

docker save -o xxx.tar [$E{5%2]:[tag]
#EREBFAILIECSE
#5140 docker save -o ros2-base1.0.1.tar

yahboomtechnology/ros2-base:1.0.1

HRUEGEESEA docker load S ARG E

docker load -i xxx.tar
#HXERBCHEREEF
3. FFEIURIXE!

docker export EMZEE (container)F4EpY;, docker save E5R1% (image)
4Rl docker export Y docker save (RIFRIEE/), [RER save £
EHE—BINDBEHSUERSE, export SHHNARSR—ENXHERS.



docker import 1 docker load SNEESLEREER, docker import AILA

SHEBIEEMBRMARAS, docker load TENREEDS.

3. docker f@{3EFEHRAIE

4. docker EHATEHNERLIE

4, docker MEHZZEFNEHELIE 4.1, BEEHER (mO4SBE) 4.2, docker
i GUI U7 4.3, docker FEEFIBEENE(ESUY 4.3.1, (R cp i8N
% 4.3.1.1, NESEREISEGEIEN L 4.3.1.2. NEENFERXHEIEESE
F 432, FRHYES 4.3.2.1, HEEHA 4.3.2.2, HESER

4.1, EHER (RO9%E)

1. BECHEEEFNRSEIERLE, EEEVAEL udev HINY
(/etc/udev/rules.d/)
PAT2U ros IEHItRFISE X igFiEs A6, EFRIERIBREE SRR EES

2. AeEHEEEE, BRE TN devices @I
--device=/dev/myserial --device=/dev/rplidar Z£##:# % docker &

25


https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html
https://www.yahboom.com/public/upload/upload-html/1694228274/4%E3%80%81docker%E7%A1%AC%E4%BB%B6%E4%BA%A4%E4%BA%92%E5%92%8C%E6%95%B0%E6%8D%AE%E5%A4%84%E7%90%86.html

docker run -it --device=/dev/myserial --device=/dev/rplidar

ubuntu:latest /bin/bash

3. docker BEEPHEEAIIZIZE T

jetson@ubuntu:~$ docker images

REPOSITORY TAG IMAGE

ID CREATED SIZE

ubuntu 1.0 78ca7be949b6 About an hour
ago 69.2MB

pengan88/ubuntu 1.0 78ca7be949b6 About an

hourago 69.2MB
hello-world latest 46331d942d63 13 months

ago 9.14kB

jetson@ubuntu:~$ Il /dev | grep ttyUSB*

[rwxrwxrwx 1 root root 7 Apr 23 18:07 myserial ->
ttyUSBO
[rwxrwxrwx 1 root root 7 Apr 23 18:07 rplidar -> ttyUSB1

crwxrwxrwx 1 root dialout 188, 0 Apr 23 18:07 ttyUSBO

crwxrwxrwx 1 root dialout 188, 1 Apr 23 18:07 ttyUSB1



jetson@ubuntu:~$ docker run -it --device=/dev/myserial

--device=/dev/rplidar ubuntu:latest /bin/bash

root@03522257ba30:/#Is /dev  # docker FFELH myserial #1 rplidar
console fd full mqueue myserial null ptmx pts random

rplidar shm stderr stdin stdout tty urandom zero

4.2. docker B GUI I8

1. EEENSRE (W RERAEERER) -

sudo apt-get install tigervnc-standalone-server tigervnc-viewer

sudo apt-get install x11-xserver-utils
2. FEBEENHHIT: xhost +

ERTEIESR, T3 28

jetson@]etson-desktop: ~




docker run -it \

docker &%

--env="DISPLAY" \

GUI M|

--env="QT X11_NO _MITSHM=1"\
X11 89w 1 H#TER

-v /tmp/.X11-unix:/tmp/.X11-unix \
TRER
yahboomtechnology/ros-foxy:1.0.0
(S

/bin/bash

17/bin/bash 5%

4. Wit

EREPHIT: rviz2

4.3, docker BEFBEENEEXHF

# P

# BRI RRARSS

# BELIAYER

# IERRH



4.3.1, {EH cp IESENY

4.3.1.1, NE=RRERXHEEIEN L

AN
# 52

docker cp [&&8 id:BEAEE] [HHNENIE]

# il
# FRHIT, BIE—SUEUL
jetson@ubuntu:~$ docker ps -a

CONTAINER

ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hours ago

minutes funny _hugle
3b9c01839579 hello-world "/hello” 3 hours ago
3 hours ago jovial _brown

jetson@ubuntu:~$ docker attach c5
root@c54bf9efaed7:./# cd
root@c54bf9efaed7.~# Is
root@c54bf9efaed7.~# touch test.txt

root@c54bf9efaed7:~# Is

Up 9

Exited (0)



test.txt

root@c54bf9efaed7:~# pwd

/root

root@c54bf9efaed7:/# (read escape sequence)  #EEZ ctrl+P+Q
B MELLRE

jetson@ubuntu:~$ docker cp c54bf9efaed7:/root/test.txt ~/
jetson@ubuntu:~$ Is # TTLAEE test.txt MHBLENHK T
Desktop Documents Downloads fishros Music openvino
Pictures Public rootOnNVMe run docker.sh sensors snap

temp Templates test.txt Videos

~AIE:

4.3.1.2, NEENENXHEIFEL

AN
# A

docker cp [[BENIGHIEER] [BEs id- SRR



#Mizl

jetson@ubuntu:~$ docker ps -a

CONTAINER

ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

c54bf9efaed47 ubuntu:latest "/bin/bash” 2 hoursago Up5

minutes funny _hugle

3b9c01839579 hello-world "/hello” 3 hours ago Exited (0)

3 hours ago jovial _brown

jetson@ubuntu:~$ Is

Desktop Documents Downloads fishros Music openvino

Pictures Public rootOnNVMe run docker.sh sensors snap

temp Templates test.txt Videos

jetson@ubuntu:~$ touch 11.txt

jetson@ubuntu:~$ Is

11.txt Desktop Documents Downloads fishros Music

openvino Pictures Public rootOnNVMe run docker.sh sensors

snap temp Templates test.txt Videos

jetson@ubuntu:~$ docker cp 11.txt c54bf9efaed7:/root/

jetson@ubuntu:~$ docker exec -it c54b /bin/bash

root@c54bf9efaed7:/# Is



bin boot dev etc home Ilib media mnt opt proc root
run sbin srv sys tmp usr var

root@c54bf9efae47:/# cd /root/

root@c54bfefaed7:~# Is #11.txt X ELE Nk T

11.txt test.txt

~AIE:

4.3.2, (ERYIRES

4.3.2.1, FRGHEE

BN BMEITHIMNE T B ERRIE1T, BITULHEESRSS, BE%KI1X
THIERIEK, BRERBFAMRY! BFLL, R&&E—1 mysql, FR(R
BE==T, FRSTMERRTY, XEEMTE! FLE(IRESEZE

Bo el LAHEEUE, docker BESFAERIEURE, WA EIE docker commit



ERGTHYRE, EEEUREARGIN—EBDRE TR, BASERMIRSE,
HIEBAEMLET! XEZTAERN!

79T BERIFEUETE docker PEAIHATLAERRS! 1LEUREREIRA A Hb!
XEEER AR AR ER T !

Sk

1. BEEIAESSZBLZNERLE

2. BEHRIENATLAEREEN

3. HEETHNENF2BSERGNERT

4, FERENEDRP—ERFERIRERRERENL

4.3.2.2, FREER

AN
# 52

docker run -it -v [[FEHNENRREFZFENER] BIEA]

# il
docker run -it -v /home/jetson/temp:/root/temp

yahboomtechnology/ros-foxy:3.4.0 /bin/bash



BENFEI/home/jetson/temp BRFE2EWEY/root/temp BRI LA
EHIET

4. #H#H) docker 528

5. i#A docker B2

5. A docker 88 5.1, XMW 5.2, AEEIEFERY docker H&RIRA
5.3. BEEINERIER 5.4, WIBEMMIA 5.5, FUTHIA 5.6, SEIFHN
[E—" docker &% 5.7, AMTFFELLT [Exited ] XAREHISER 5.7.1,
BIX#AN [Exited] XFPRSHEES

5.1. XS

1. 42 docker WEEA

BENHEK(NERAG S ERRGEIESHRIRSSHE. XERERIIRRE
R (jetson EIRS) , LATREINIBENEREXA.


https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html
https://www.yahboom.com/public/upload/upload-html/1694228290/5%E3%80%81%E8%BF%9B%E5%85%A5docker%E5%AE%B9%E5%99%A8.html

2, f+4=2 GUI

GUI BB RFRRE, XBEFERIE: opencv B-IBEGEN. rviz RE.

rqt REZ%.

3. 4R docker 528

FIFF docker SRIGIEITRRI 2 DS

4, HERFAEDHIZR, BHRRECEEER T TEXEEDRIANR, &N
AJRER BRIz, HIXMER, BREEE THXLTTAIR

NS, REEREFETEREN, Comeon, you are the best!

1. dockerBiRfldocker=%

2. dockerREEEZEFES

3. docker B@&F N\ ERINEFEE
4, dockerlBiEFar SFIZEEAE

5.2, WISEiAfEAAY docker {RIRRE

1. BPERRTH ZRRGHEE, 855G



jetson@jetson-desktop:~$ docker images

REPOSITORY TAG IMAGE

ID CREATED SIZE

192.168.2.51:5000/ros2-base  2.0.1 fce9745648c0 3 days
ago 6.5GB

192.168.2.51:5000/ros2-base  1.0.3 cs41dfas5fx0 3 days
ago 7.2GB

192.168.2.51:5000/ros2-base 1.0.2 31e97028c1c0 3 days

ago 7.2GB

SEIEE docker FRIRA, LIMENIREESETHNERET

2. PIHAFRBERM— docker iR&IE?

SNR(REL [Docker ------ 3. docker {HERNEBMA DRG] XEAIH
12, MIZANE docker GRS ENGH, BHEEE— tag AIFREMKIED
E— tag BY5RE. FRLABENFRIRESEFES TRARY docker &, X
LRGR tag RLUBIBRYSTUEST.

[REERA R T FRORIEE SRR HTRY docker SRIRAISTUREFIIAE

5.3. EEINREREIR



TR E B OEEHERH

i e = W k=

1. XEREBEREBGLZIMITNG

Il /dev | grep ttyUSB*

jetson@buntu:~% 11 /dev | grep ttyUSB*

Lrwxrwxrwx 1 root

Lrwxrwxrwx 1 root

CrwXrwxrwx 1 root

root
root
dialout 188,
dialout 188,

7 Apr 21 18:34 myserial — ttyUSBO
7 Apr 21 18:34 rplidar — ttyUSB1
® Apr 21 18:34 ttyUSBO

1 Apr 21 18:34 ttyUsSB1

CrWXIrwXrwx 1 root

2. BEERGLIRE

Is /dev/video*

S ls /dev/video*

5.4, fwiERES

: 5...

ERITRIE E— L BRI ERIEERA

AT R EEMB OS5

fmiEIniT docker BURHIAR, b EBARBEN _LIRIE:



1. BlIE—" docker IZfTHIAS [run_usb docker.sh] —fR&HE home H

SN

chmod +x run_usb _docker.sh ##5HIAMH F o] HITHIR
[run usb docker.sh] BHIARIATOT:
AR EZEEFIFRE TERNERREREN

TR UTHMESSEE:R0, NREENSBEREZLE, FEXKE
HHRATARINIRE, FREFSERR

#!/bin/bash

xhost +

docker run -it \

--net=host \

--env="DISPLAY" \

--env="QT X11_NO MITSHM=1"\

-v /tmp/.X11-unix:/tmp/.X11-unix \

-v /home/jetson/temp:/root/yahboomcar ros2 ws/temp \
--device=/dev/videoO0 \

--device=/dev/myserial \

--device=/dev/rplidar \



-p 9090:9090 \
-p 8888:8888 \

yahboomtechnology/ros2-base:2.0.2 /bin/bash
T I AR -

IR UINAINENIRSE SRR, MRBEIRBEERZIRE, FEEXE
HENAYRINERCE, FREFFEERS

#!/bin/bash
xhost + # xhost &

k1% docker WEx GUI 83

docker run -it \ # ZXHAIE1T
docker 1%
--net=host \ # DRI

®E N host 121,

--env="DISPLAY" \ 4 FFEE
= GUI B
--env="QT X11_NO_MITSHM=1"\ % 59

F X1 BNiwE 1 #1787
-v /tmp/.X11-unix:/tmp/.X11-unix \ # METEIR

RETRER



-v /home/jetson/temp:/root/yahboomcar ros2 ws/temp\  # {EJ5
BENMERIEIHERXERBER, BFEEHXG, JLUERXMER
--device=/dev/videoO \ # NNENIRRED
7%, IRBIEERRG, BEREXT

--device=/dev/myserial \ # XEBERBMOIREIH
M REERBOIRE, BEREXT

--device=/dev/rplidar \ # XERBRIRSEmO,
IRBEEBIARE, BAEXIT

-p 9090:9090 \ # T

-p 8888:8888 \

yahboomtechnology/ros2-base:2.0.2 /bin/bash # BEINEG

#R, 1RiE 5.2 PRAEARIRNEK, EHRANIT/bin/bash a5

#HER: ULERINENIRSESEESE0T, MRBEIREERZIRE, FBEE
HENAYRINERIE, FREFF SRS

5.5, HITHIA

docker BEIAIESES, £ docker ML (RIE VNC LEEEE
FIREREL) &R

TR XBEWEE VNC EEESEEERETF LHRIT, AaEEE ssh

IFEHANRIRI (A0ET MobaXterm BENRILKIR) (T, BNIATRESEE



FILEE GUI BlR, ST™E MobaXterm i NZimH T

run_usb_docker.sh HEANBTESfE, TEER rviz

jetson@ubuntu:~$ ./run_docker.sh
access control disabled, clients can connect from any host

root@ubuntu :~#

MoTTY X11 proxy: | authorisation prot

qt.gpa.xcb: could not connect to display lo ost:12.0

qt.gpa.plugin: Could not load the Qt platfurm plugin "xcb" in "" even though it was found.

This application failed to start because no Qt platform plugin could be initialized. Reinstalling the application may fix this problem.

Available platform plugins are: eglfs, linuxfb, minimal, minimalegl, offscreen, vnc, xcb.

Aborted (core dum|:_)ed )

£ VNC REESEERSE DETZREIZNETMAR (R 8XHUTIZIA
HEMRGEPEIE— I FRIER)

./run_usb_docker.sh

BIeIEfRIHNDEE, FHeEE/= GUI BEE, TTLABRXRIT rviz2 a5,

rviz2

NERHIT rviz2 BLBEREERGUI, BRUITFEIR: (—RENSIRER
FRAERRELHIN)



root@ubuntu:~# rviz2

QStandardPaths: XDG_RUNTIME DIR not set, defaulting to '/tmp/runtime-root’
dbus[97]: The last reference on a connection was dropped without closing the con
nection. This is a bug in an application. See dbus_connection_unref() documentat
ion for detaills.

Most likely, the application was supposed to call dbus connection close(), since
this is a private connection.
D-Bus not built with -rdynamic so unable to print a backtrace

Aborted (core dumped)

FEREMHATEIN—2E

--security-opt apparmor:unconfined

Bp:

#!/bin/bash

xhost +

docker run -it \

--net=host \

--env="DISPLAY" \

--env="QT X11_NO MITSHM=1"\

-v /tmp/.X11-unix:/tmp/.X11-unix \

--security-opt apparmor:unconfined \ # 0T IX
DS

-v /home/jetson/temp:/root/yahboomcar ros2 ws/temp \

--device=/dev/videoO \



--device=/dev/myserial \
--device=/dev/rplidar \
-p 9090:9090 \

-p 8888:8888 \

yahboomtechnology/ros2-base:2.0.2 /bin/bash

REBRRIITHIARI NSRS, FeEEx GUI BE.

5.6, ZEiFHAFRE—1 docker B3

1. ELrENEBRIEZFET— docker FEE, TJLAEBEN LFIFR—

MRIGEE:

docker ps -a

2. MEEX NI ZIE R NIZ docker 8§

docker exec -it [&52g id] /bin/bash

& Rl




PRINHNG RS, TR LB RS AR T T N RimH N IZ S =S,

3, EFR:

(2) WRFRAET [Exited] KARZE, BSWTHE 5.7 LEREF

5.7. MNAIFRE24TF [Exited)] XEIKSHESE

XELFIER: BEEFEXIMNNRERED 1 IMNhREIREEN

(2% 5.3 BEEINRIEZIBER)

1. BELFHEXRINPIREERIN

NRZBRmPE—LENFERE, TUSELTwSEM—MRNES (F
MARDRGHTBREE ZRIRIZEE)

MERRFREZE— T 5RE:



docker commit [&z&7 id] [EEIZRIBiRRGR: IrER]]

4N : docker commit 66c40ede8c68 yahboomtechnology/ros-foxy:1.1
# IR BAtRiEE CRYBEIE

REBIETXMFIRGRHEASSE: SUAET (5.2 3 5.5] £EHRIT

2, BGLFERINBIREIRBZRY, BREZRSW5.7.1, BXHEAN [Exited ]
RARERE=R] LSBT,

5.7.1. BIX#EAN [Exited] XAIASRITEE

£ docker (fEEH L [AI7E VNC EESHEETIRES L] F1H&iR

T XEWRERE VNC TESEEENRFERS LT, AaEET ssh iniz
HANRZim (W@ MobaXterm HARIR ) 1T, BUETsEREFT

28R GUI B, SRR AFERT: GUI ElR, FRRATLA

1. BREEERITRE

docker ps -a

2. FFE GUI iR

xhost +



3. FEA=s [XEAREW D 2LIEERN, REEBE—RIISAEER
e NESESEIRTD

docker start [&5HY ID]

4, BIRHNZE R

docker exec -it [&&8HY ID] /bin/bash

5. EBHRATIF viz EERSBEXREHITE GUI BEIH

rviz2

5. FREH docker BISHAE

6. FKEH docker FBIGHIFE

6. FEHEF docker RFRAIGIE 6.1, HIN—(EFRIERAIL F5)6.2.
A= (M docker hub ETEiE#HT docker #15)6.3. F=(BiIE4EEE

#r docker %)


https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html
https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html
https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html
https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html
https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html
https://www.yahboom.com/public/upload/upload-html/1694228304/6%E3%80%81%E6%9C%AA%E6%9D%A5%E6%9B%B4%E6%96%B0docker%E9%95%9C%E5%83%8F%E7%9A%84%E6%96%B9%E6%B3%95.html

Bl ros2 BRIERERETF docker F2EA, ZFRILUAIRZ I EAERCAY
F&RTE

£ docker REZAIBENBE CRRGIRAS, BRELUTHEIEESR
HCHIREEENRMHIRE

docker images

FRSFETE docker FRNIIFTAITNEEIELR, IXLEEHTAYThBEIRR S IEHAY
docker %, AREEMRIGXLEHIIINEE, TUBUT=MAKEH
docker &i&:

6.1. B —(EFRIERLRER)

BT rEHY docker $R&RT, SARMPHEENAY img R#&, BEIRESR
B 7HEY docker 355, BFEZRERXA img RIIEIRT. MRS
A LA TEMI .

6.2. A= (M docker hub ET#m# docker &E{§)

BT Y docker $R&RT, RFRILUEARRIFAIER T, FNEMRE

docker hub &E&Mubitbit (FTREEERIFE LK)



https://hub.docker.com/r/yahboomtechnology/ros2-base/tags

Wdockerm_‘ b  Q, Search Docker Hub

Explore  yahboomtechnology/ros2-base

yahboomtechnology/ros2-base 3 Fulls 0

Image

Qverview Tags

Sort by Newest Filter Tags Q
2.0.2
dock 11 yahboomtechnol 34l

Last pushed 2 hours ago by yahboomtechnology SIS yelbooRTEChNCLogy/ |—n

DIGEST 0S/ARCH COMPRESSED SIZE @

3d7236546882 linux/armé4 172GB
BENPERRS:
EE Gl

docker pull [RFTHIRERAS]
fan .
docker pull yahboomtechnology/ros2-base:2.0.2 # XEHRFHAVFEE

WA SHRIELIREERIRIEN

XNFHREGERDS FEEATBR (& docker RGIRASHESHER],
17 (&3 docker $REIRAS txt] X4, WREERRIRASHLIERE
MFPRIRAEES, WAEEH, TR RS, XMAEUEENINEG T E docker
w5, PR, UEESHIER TEA TR, BARRENEREETHKY,
MERKREXFRER, BERBINEFI.

pull iiT5ERkE, FTLAEEE TEHRIEE


https://hub.docker.com/r/yahboomtechnology/ros2-base/tags

docker images

6.3. FN=(E I E4EEEH docker $H(R)

BT 7 #EY docker $RERT, ARPALAEARRIFAIBER T, FNEHERE:

FTHY docker SEGRRE— Do tar] BYSHE, BEAEIIFZERTH docker
BR, ZHREATER [H#F docker FERIRASH tar 3X4] 1, R
O RIRIMRASHEIAERBENSNE, WIHEEH, JUERRR. K%
AT EEIEENR,

2 » dockerFHERE » EfFdockerSE@EEASHIEDGES

s

R~ EH HER

2
-

D yahboomtechnolog-ros2-base2.0.2.tar | 2023/9/5 9
5 SFdockerm@iEds bt 2023/9/4

.l

e
ek
18:13

XEBH tar MHEZSLEH, FERREHEESTEEEKRT 202 AT, 1R
TEERERIRIIHE.

EEENR Dooctar] XEFREBRERGS, ZRFEE—LME, BE
BERARSERM



docker load -i xxx.tar

docker load #11752mfE, AT ABEE TEHRIEG

docker images

3. ROS2 Efi#its

4. ROS2 {&1t

1. ROS2 i@

1. ROS2 #ifik

ROS2 £55 {1 Robot Operating System, ROST FIFHRIRA, SBRT
ROS1 FFER—La)E, ROS2 &xEHIMAYNRA Arden 27E 2017 &, &
WRAHNER, FEBEFENL, RNSELE TIRERINRA. 5 ROST1H
@, Linux fx4~5 ROS2 IRAHISIEBEEXRER, MEXIMARRAUT,

ROS2 kR4 Ubuntu R4
Foxy Ubuntu20.04
Galactic Ubuntu20.04

Humble Ubuntu22.04



HRIEECRY Linux hRA, TEXIMZRY ROS2 hRA, AFFELA Foxy IR AE
fitl,

2. ROS2 45tk

2.1, ROS2 2EZIF=MF&

Ubuntu
Mac OS X

Windows 10

2.2, KT ofnzBE

2.3, ZIFEM
2.4, [ERFMRARIRIEES

C++11

Python3.5+

2.5. EATHNMERS Ament (ROS A Catkin)

2.6, ROS1 AJLLEE rosbridge #1 ROS 2 iS5

3. ROS2 5 ROS1 RIX5!

3.1, ¥&5



ROST BHRIKIFNSFHE Linux RGEPz{TEA, BWAIRE Ubuntu Fig
$2fEF. M ROS2 BAITE Ubuntu, Windows EZESARFF &R _EEBRTLAE
2EM, FaEm iz,

3.2, B8

C++

ROST pYzv2 C++03, M ROS2 iz C++11,

Python

ROS1 Y Python fEFAIRAE Python2, T ROS2 {EAHY Python kRAZE/D

2 3.5L4E, Foxy {#FEHY Python iRAZ 3.8.

3.3, AAaE¥



ROS1 BERIFREFFS roscore, X4 master ZRFTENT RZERNBIR,
m ROS2 MigH, RE—MISAPEHED, B iz TEmEE. .
Bal, ZOKATESCIERET DDS fRfE, X8 ROS 2 AEIsIR{HL&Hh
fERRY Qos ARSSERME, MMBEAREMERIEE.

Application Application
Application
g
ROS2
Client Library Client Library
Middleware
Layer Abstract DDS Layer
Nodelet
TCPROS/UDPROS API
DDS Intra-process
API
- i Li ind Mac/RTOS
Layer Linux nux/Windows/Mac/RTO

3.4, fi¥anS

ROST fY4miFdan< 2 catkin_make, 1 ROS2 MY4miFdn< 1R colcon build

A
AP <

1, ROS2 EHmS$5IR

2, ROS2 FHmS5IR



1. |EHETH ros2 pkg

1.1, ros2 pkg create

IogRE: BUEINEER, BIERMRFEEREEER. mEHI. KF.

&I\ ros2 pkg create --build-type ament_python pkg _name rclpy

std_msgs sensor_msgs
ros2 pkg create: GIEBAIHES

—-build-type: HEIEAITALEMEBRER C++3E C, IBXEHRS

ament_cmake, #05RER Python, 5 ament python
pkg_name: SIEINEEENEF

rclpy std_msgs sensor msgs: JXLbERE—LURIRIKER

1.2, ros2 pkg list

hee: BERFRTINEEESIFR

&I ros2 pkg list



:~% ros2 pkg list
action_msgs
action_tutorials cpp
action_tutorials_interfaces
action_tutorials_py
actionlib_msgs
ament_cmake
ament_cmake auto
ament_cmake copyright
ament_cmake_core
ament_cmake cppcheck
ament_cmake cpplint
ament_cmake export definitions
ament_cma export_dependencies
ament_cmake_export_include_directories
ament_cmake export interfaces
ament_cmake_export_libraries
ament_cmake export link flags
ament_cmake export targets
ament_cmake_flakes
ament_cmake gmock
ament_cmake gtest
ament_cmake include directories
ament_cmake libraries
ament_cmake_lint_cmake
ament_cmake pep257
ament_cmake pytest
ament_cmake python
ament_cmake ros
ament cmake target dependencies

1.3, ros2 pkg executeables

aINEE: EREEATTEYIZR

mSiETL:  ros2 pkg executables pkg name

:~5 ros2 pkg executables turtlesim
turtlesim draw_square

turtlesim mimic
turtlesim turtle_teleop_key
turtlesim turtlesim node

mSHETL: ros2 run pkg name node name

pkg name: IHEEERF

node name: BEIHITIEFHNEF



TurtleSim

3. HEtEXTIE ros2 node

3.1. ros2 node list

aINeE: BHIHMBESRIMAT REMR

S IL: ros2 node list

:~5 ros2 node list

fturtlesim

3.2, ros2 node info

5.544445], theta=[0.000000]

wmeRE: BEETRFAER, 8. AmiNiER, FErRSHEE

#

&I ros2 node info node name



node_name: FEEFAITRBIR

4, EBHXTIE ros2 topic

4.1, ros2 topic list

ma<IIRE: BHIHSRIERAIFRE LA

mSHET: ros2 topic list

4.2, ros2 topic info

I

HOMEE: BREREEAR, TFE/RTENE

2

&I ros2 topic info topic_name



topic_name: FETHRNERIZF

fo fturtlel/cmd_vel

L EE: EEERBEERE
mSHETL: ros2 topic type topic_name

topic_name: FEFHIERXRENEZF

s2 topic type fturtlel/cmd vel

geometry_msgs/

4.4, ros2 topic hz

7

RO BRETTIRAIIE
mStEI: ros2 topic hz topic name

topic_name: FEERNETITERNEZF

4.5, ros2 topic echo



SO ERBITEIETES, £UTF—MTHE

&I ros2 topic echo topic_ name

topic_name: BETENEEIERNES

4.5, ros2 topic pub

mLIRE: ARImAMIEEATLHR

&I ros2 topic pub topic_ name message type message content

topic_name: FEAMIGWHESANERNEZF
message_type: IERIAVEIESEE

message_content: JHERZA

BOARLL THz BSRREIRN A, AILURELITSE,



280-1 RRfH—IR, ros2 topic pub -1 topic_name message_type
message_content

S#1-t count 1R & T count JRE5ER, ros2 topic pub -t count
topic_name message type message content

2#4-r count LA count Hz BYSIERIEIR A& fh , ros2 topic pub -r count

topic_name message type message content

ros2 topic pub turtle1/cmd_vel geometry msgs/msg/Twist "{linear: {x:

0.5, y: 0.0, z: 0.0}, angular: {x: 0.0, y: 0.0, z: 0.2}}"

XEFEIEHNREESREEE TS,

5. EOMEXTIE ros2 interface

5.1, ros2 interface list

aINeE: THIIRIRFGRIATEED, SEER. kS, .

&I ros2 interface list



E
A
F1
F1
-
Int
In
Ir
In
Int
Ir
Ir
In

5.2, ros?2 interface show

mLIRE: ENEERANFARE
S8 ros2 interface show interface name

interface_name: FEERIIEOARBTHNEF



T OH R H R

#
#
£
#
e
#
#

HHEH

H R HH

6. BREHE%TIH ros2 service

6.1. ros2 service list

a<IIRE: BHIHSRIERIERIIRS

S8 ros2 interface show interface name

6.2, ros2 service call



<o INRE: EREERS
mSHETL: ros2 interface call service_ name service Type arguments

service name: EEFEBIIRS
service Type: IRSSEUEEE

arguments: RHRSFENSE

Bien, VERERERIRS

ros2 service call /spawn turtlesim/srv/Spawn "{x: 2, y: 2, theta: 0.2,
name: "}"
requester: making request: turtlesim.srv.Spawn_Request(x=2.0, y=2.0,

theta=0.2, name="turtle2")

TurtleSim

7. rqt_ image view



rosrun rqt_image view rqt image view

rqt_image_view AJLAFITEEEG, JpBRE AN 7 EGIEREHERNE,
A LERXNTEEEER,

ros2 run rqt_image view rqt_image view

D@ -o

smooth scaling f) (e 6 .

B A AR EGIER B ER AR,

8. rqt _graph

rqt_graph AILIATEESRIERIZTT 7 BET RUN T RZERIEER,
ERATBSTFE,



ros2 run run rqt_graph rqt_graph

rqt_graph__RosGraph - rqt - g

©Node Graph 5@ -

& || Nodes/Topics (active) || / eI
Group: |2 7| Namespaces V| Actions v/ tf ! Images [ v Highlight v/ Fit | (1]

Hide: |v! Dead sinks |v! Leaf topics v/ Debug tF |v|Unreachable v!Params

fturtlel

fturtlel/rotate_absolute

fturtlel/rotate_absolute/ action/feedback

@ H fturtiel/rotate_absolute/_action/status — fteleop_turtle

\ /

fturtiel/cmd_vel

9. rviz2

Rviz I OEZRRET Qt AT TESTIERN— 1 FHHEFE, &8 ROS
HYHR RS NMANER, BT IABRIERACRIRER 7. £ ROS2 Fh, {H rviz2

Bzhrviz THE,

rviz2

B B ASS EEE BT R AR EdE, —ARISEIRE



10, tf2 tools

tf2_tools RAILIEEZRIAI TF &, SEBAmSHIZIm NER frame.pdf X
.

ros2 run tf2_tools view_frames.py

2. ROS2 iESmiEif

3. ROS2 iE&NEifl

IERUEINE ROS2 ERESIN—IEEST, ARBERET RN
R, BRMERMIEEIERAETE, 1TRERETE NZIaEAvEE, M
AJLIZRIEEYE. & R N A{EIER Python IESSEII TR ZIEIRIIE

=]

R,

1, #HEI(E=M

ST TN

mkdir -p ros2_ws/src

cd ros2_ws/src



ros2_ws ETF=ENEF, src 2FBIIEENER.

2, ¥mEEEE

LRI,

cd ~/ros2_ws/src

ros2 pkg create --build-type ament_python topic_pkg

ros2_ws Src topic_pkg ~

P FF ” — a

resource test topic_pkg package. setup.cfg setup.py
xml

YR topic_pkg 3f4A, BLATILANEFRISUES, Bi1RER python
EFREIZE R T topic_pkg SHEET, tBFEiE,



~/ros2_ws/src/topic_pkg/topic_pkg

3. ME&EME python ¥

3.1, iEFIRES

FE—ANUEF, @379 publisher_demo.py,

cd ~/ros2 ws/src/topic_pkg/topic_pkg

sudo gedit publisher demo.py

FBLAT R EHIZhZ 4,

import rclpy
from rclpy.node import Node
from std_msgs.msg import String
class Topic_Pub(Node):
def _init_(self,name):
super()._init_ (name)
self.pub = self.create publisher(String,"/topic demo",1)

self.timer = self.create_timer(1,self.pub_msg)

def pub_msg(self):

msg = String()



msg.data = "Hi,| send a message."

self.pub.publish(msg)

def main():
rclpy.init()
pub_demo = Topic_Pub("publisher node")

rclpy.spin(pub_demo)

XEBEREMAEAERECIL, XMITABFITFTRIBE. 5B, 8%
ENT—NE, £KEFE Topic Pub, BIWEEANEES, — M Einit, B—
N2 pub_msg, init 2EMIRAXNERS, pub msg BXNERIGE, B

iR, REHAEIETIX MRS, HMeLAERELRZENTTE.

#S\ rclpy

import rclpy

from rclpy.node import Node

#S\ String ZRFHREE

from std_msgs.msg import String

#BlFE— M FRT Node EEAY Topic Pub FmaFE EAN—1S# name
def _init_ (self,name):

super()._init_(name)



#BIE— N&RE, (£ create publisher BIEREL, ENISEDF!

Al

HAREIRRE. BARIR. RMERERINGIRKE
self.pub = self.create_publisher(String,"/topic demo",1)
#EE— P ERdRR, (BB 1s EAFRTALIEREL, EANSHSHIE:
#RUTEREHITHYIEIPRAD ), FPRTRbIRRREY
self.timer = self.create_timer(1,self.pub_msg)
#7E X At IR R EL
def pub_msg(self):
msg = String() #BliE— String ZEEKIZSE msg
msg.data = "Hi,l send a message.” #£5 msg 2100 data TH{E

self.pub.publish(msg) #&HiEZHE

#ERREL
def main():

rclpy.init() ##08a1¢

pub_demo = Topic_Pub("publisher node") #6l& Topic Pub 23
R, BARSHHETRNEF

rclpy.spin(pub_demo) #1417 rclpy.spin E#l, BEEN—ISH, &

NI GUEEEFAY Topic_Pub X452

3.2, &34 setup.py X{¥



ST TN

cd ~/ros2 ws/src/topic_pkg

sudo gedit setup.py

HEN N EFRRIAE,

publisher_demo.py setup.py
1 from setuptools import setup
2
3 package name = 'topic pkg'
4
5 setup(
6 name=package_name,
7 version='0.0.0",
8 packages=[package name],

9
10 index/resource_index/packages',
11 /' + package name]),
12 {'shar + package_name, ['package.xml']),
13 Ts
14 install_requires=['setuptools'],
15 zip_safe=True,
16 maintainer='yahboom',
17 maintainer_email=
18 description='TODO 5
19 license='TODO: L1
20 tests require=[ 'pytest'],
21 entry_points={
22 LI el o crrim . [
23 topic_pkg.pu her_demo:ma
24
25 Ts
26 )

f£'console_scripts”: [|ELHFMLA TS,
'‘publisher demo = topic_pkg.publisher demo:main'

ADRRRE:



t '

AT B NEEEEF RSHp)

AT ERIRFEEAIEENAY, BHEFRA] ros2 run FHRFZHRATE
127, TIREER FRIRRY python SUE-FRERIERNINEER , JRIERAYZ python
NHHIEF, &ER main ZEFFITAL. RER python I8IERIER,
PRIFERAI TS, PEBREMX BIRRRLA LSV,

3.3, WELIE=H

cd ~/ros2 _ws

colcon build

IERID, WMALITES, BLFREMIBIRFEIMNEEE,

echo "source ~/ros2 ws/install/setup.bash" >> ~/.bashrc

e, BEFFITRREERFMREEERL,

source ~/.bashrc

3.4, iBETER



LRI,

ros2 run topic_pkg publisher demo

R INEITIREIRBFENHARARY, FATTLUEE ros2 topic TEKE

BHIE, 8% KEAEXINESRIEEAM, RinkAN,

ros2 topic list

;
fparameter_events
! Al

XA topic_demo FMEERFEENXANEREIET , K, F( I ros2 topic
echo RFTEDTIXMEUE, RN,

ros2 topic echo /topic demo



BILAEH, KRIRHTEDRY"HI, | send a message." SFAIRABEIBAY msg.data

= "Hi,l send a message."—%{,

4, REITFE python X4

4.1, EFIRHS

FEE—/ 35, @89 subscriber_ demo.py,

cd ~/ros2 ws/src/topic_pkg/topic_pkg

sudo gedit subscriber demo.py



TBLAT R EHIZhZ 4,

#SNERAIE
import rclpy
from rclpy.node import Node

from std_msgs.msg import String

class Topic_Sub(Node):
def _init_ (self,name):
super()._init_(name)
#EUEIT R (EAERYZ create_subscription, EARNSHHBIR: 1&
REGERE, EEER, EIEERSER, YIKE
self.sub =
self.create_subscription(String,"/topic demo”,self.sub _callback,1)
#EEREHITIER: FIENEIRIENER
def sub_callback(self,msg):
print(msg.data)
def main():
rclpy.init() #ROS2 Python #ZO#MRL
sub_demo = Topic_Sub("subscriber node") # GlIEIISFHITHIA
%

rclpy.spin(sub_demo)



4.2, (&M setup.py ¥

LRI |

cd ~/ros2_ws/src/topic_pkg

sudo gedit setup.py

HEIN N ERRRINE,

1 from setuptools import setup

2

3 package_name = 'topic_pkg'

4

5 setup(

6 name=package_name,

7 version='0.0.0",

8 packages=[package name],

9 data files=[

10 ('share/ament index/resource index/packages',
11 ['resource/' + package name]),

12 ('share/' + package _name, ['package.xml']),
13 1,

14 install_requires=['setuptools'],
15 zip_safe=True,
16 maintainer='yahboon',
17 maintainer_email='yahboom@todo. todo’,
18 description='TODO: Package description',
19 license='TODO: License declaration',
20 tests_require=[ 'pytest'],
21 —entry ponintss{
22 'console scripts': [
23 'p 'SWer_dcmo = topic_pkg.publisher_demo:main',
24 'subscriber_demo = topic_pkg.subscriber_demo:main'
25 ;
26 T
27)

f£'console_scripts”: [|EBIOREBIEIUAIILLTARAZE, EFSFRMA—OFZEH
t—aRESREHR, SUSRE




'subscriber demo = topic_pkg.subscriber demo:main'

'subscriber_demo = topic_pkg.subscriber_demo:main'

4.3, FFEILEZIE

cd ~/ros2 ws

colcon build

mi¥sehkfa, RFET T IFERIMNERE,

source ~/ros2_ws/install/setup.bash

4.4, i517ERF

LRI |
#EHIRMETR

ros2 run topic_pkg publisher demo
#EoN] AT R

ros2 run topic_pkg subscriber demo



1@yahboom-virtual-machine: ~

t~S ros2 run topic_

:~S ros2 run topic_pkg
subscriber_demo

t~S$ ros2 run topic_pkg
scriber_demo

t~S s2 run pic_pkg
subscriber_demo
:~5 ros2 run topic_pkg publisher_demo

N EEFR, BETTREXRNZRSTTERME & HRY/topic_demo BYE

o

AU T SEER N T RZERERER,

ros2 run rqt_graph rqt_graph



rqt_graph__RosGraph - rqt - o =
Node Graph
& | | Nodes/Topics (active)

D@ -
-/ /
+ Namespaces v Actions | tf v Images | v Highlight v Fit |7
Hide: v/ Dead sinks v Leaf topics v/ Debug tf v|Unreachable v Params

Group: |2

/publisher_node [topic_demo

[subscriber_node

5. B4

[ =]

5.1, python REiGEBEINZFHESR



1. S|AEXH
import rclpy
from rclpy.node import Node
2. fUEE
class ClassName(Node):
def __init__(self,name):
super() .__init__(name)
#create subcriber
self.sub =
self.create_subscription(Msg_Type,Topic_Name,self.callbackFunction,Msg_Line_Size

)

#create publisher
selt.pub = self.create_publisher(Msg_Type,Topic_Name,Msg_Line_Size)

#create timer
self.timer = self.create_timer(Timer,self.TimerExcuteFunction)

def callbackFunction(self):

def TimerExcuteFunction(self):
3. EFE#main: FELVGLT 5, Q@SR
def main():

rclpy.init()

class_object = ClassName("node_name")
rclpy.spin(class_object)

5.2, (£ setup.py X{HHS

{£F python IRETRIER, BEEY setup.py X4, &F LIHRE, M

R B CRIT RAERF

3. ROS2 [Rs3iEBifl

ROS2 j&s3i&Eif



IRSSEE ROS2 TRBNAZEST—, ESIERENA—HNE, R
SENERIRAE, E2RIGRSFHER. Eit, RSEHASE=RE
FERIRERIERFF, tbami/vERrIbirg, 8 Spawn IRSEM—NE
8, IkSamE (ERTiERRE)  SIBHEaNEF. EFRMRET

gnfarfsER Python IES ST R BRIARSS EIH.
1, #hiEEER

R TR BRAY src FEThReE, Kinkai,

cd ~/ros2_ws/src

ros2 pkg create --build-type ament_python service pkg

{3t Home ros2 ws sre service_pkg

* Starred resource service pkg test package. setup.cfg setup.py
xml

(s Home

[] Desktop
[E Documents
{} Downloads
J7 Music
Pictures
B videos

% Trash
(® ubuntu20.0.. =&

+ Other Locations




2, wWEHRSSiR python X {4

2.1, EFIRES

FE—NE, /9 server_demo.py,

cd ~/ros2 ws/src/service_pkg/service pkg

sudo gedit server demo.py

FBLAT R EHIZhZ 4,

#SNERAVES S
import rclpy
from rclpy.node import Node

from example_interfaces.srv import AddTwolnts

class Service Server(Node):
def _init_ (self,name):
super()._init_ (name)

#EIE— RS Im, (FHAYR create service RE, EANNSEDF!

Al

#IRSSEUERVEIESEE. IRSSHIRTR, IRSEIEEE (EHERSHY
RE)



self.srv = self.create service(AddTwolnts, '/add two ints’,
self.Add2Ints _callback)
#IX BRYIRSS EIERERI A S EER N EBEEUEN, S REIEINRER
def Add2Ints _callback(self,request,response):
response.sum = request.a + request.b
print("response.sum = ", response.sum)
return response
def main():
rclpy.init()
server demo = Service Server("publisher node")

rclpy.spin(server_ demo)

EOE FIRZEEREL, Add2Ints_callback, IXEBEEEENWSEPRT self,
BBFE request 1 response, request EIRBEERISEL, response 2
IRBAIRIELEER, request.a # request.b 2 request EioHINE,

response.sum & response Ei0HINE, XEBEHFEE T AddTwolnts X

PMRENHIRER AR, LSRRI TGRSES,

ros2 interface show example interfaces/srv/AddTwolnts




---ER D IEIZR BRI o B TR DD, EIBERAYE request, AL
F=HIZ response, REZBENTIEF X ZENTE, bl int64 a, int64 b,
FIEBEBENSHNE, EEIEE a. bERES/). B, RIBINEED

FEEE sum YERZ D,

2.2, {EM setup.py Xt

ST TN

cd ~/ros2_ws/src/service pkg

sudo gedit setup.py

HEN N EFRRIE,



setup.py

setup.py

1 from setuptools import setup

2

3 package name = 'service pkg'

4

5 setup(

6 name=package_name,

7 version="0.0.0",

8 packages=[package_name],

9 data files=[

10 ('share/ament_index/resource_ index/packages',
11 urce/' + package_name]),

12 ('share/' + package name, ['package.xml']),
13 It

14 install_requires=['setuptools'],

15 zip_safe=True,

16 maintainer='yahboom',

17 maintainer_email="y

18 description='TODO: :

19 license="TODO: L1«

20 tests require=['pytes

Z1 entry_points={

22 ronsole scrip

23 demo vice pkg.server_demo:main'
24

25. |3,

26 )

f£'console scripts": [|ELHIILA TS,

'server_demo = service_pkg.server demo:main’

2.3, RELEZM

cd ~/ros2 ws

colcon build

Wi¥sehkfa, RFET T IFERIMNEERE,



source ~/ros2_ws/install/setup.bash

. IB171ERF

TN

ros2 run service_pkg server demo

B17/E, BFREERZKRS, FiUSERESYE, TLUE
BiZzIRSS, BcERReIEMLEIRSS, KinHiN,

HE

ub
A2
)]

Fl

ros2 service list

parameters_atomically

/add_two_ints MEFAIZEERIIRS, BIUATH<SHTRM, Zimk
)\I

ros2 service call /add two_ints example_interfaces/srv/AddTwolnts

"{a: 1,b: 4}"

XEBHANE a BYEWERL 1, b RYEM(ER 4, BHERARSITTE 1504
HYA0,



yahboom@yahboom-virtual-machine: ~fros2_ws ] = = O

$ ros2 run service pkg server demo

yahboom@yahboom-virtual-machine: ~

yahboom@yahboom-virtual-machine: ~ 80x24

VicCe Cadll

rfaces.srv.

srv.AddTwoInts_ Resp

'r'I

B EETLUEYH, BRTEKRSRE, RIRERNERE S, ETRSIRIRIR
BFTEN T RIRAYE.

3. MEF i python {4
3.1, EFIFB

FEE— N3, @A client_demo.py,

cd ~/ros2 ws/srcservice pkg/service pkg

sudo gedit client demo.py

X




BUTRESEHZIEZ,

#SNERAIE
import rclpy
from rclpy.node import Node

from example_interfaces.srv import AddTwolnts

class Service Client(Node):
def _init_ (self,name):
super()._init_(name)
#BIEEFin, (£RRYR create_client BREL, EARNSHERSEIE
RUEIESREL. ARSSHOIEERTR
self.client = self.create _client(AddTwolnts,'/add two_ints’)
# EIRFFIRSS R in AT E5]
while not self.client.wait_for service(timeout sec=1.0):
print("service not available, waiting again...")
# RIEEIRSSTERAVEUERIS

self.request = AddTwolnts.Request()

def send_request(self):
self.request.a = 10

self.request.b = 90



#RIEIRSSTER

self.future = self.client.call async(self.request)

def main():
rclpy.init() #75 AR
service client = Service Client("client_node") #8lJfE15:
service client.send request() #&1XEF15K
while rclpy.ok():
rclpy.spin_once(service client)
#F M EE R ST
if service client.future.done():
try:
#IRIGIRSS RIRAVS S FH EFTED
response = service client.future.result()
print("Result = ",response.sum)
except Exception as e:
service client.get logger().info('Service call

failed %r' % (e,))

break

3.2, {E24 setup.py i



ST TN

cd ~/ros2 ws/src/topic_pkg

sudo gedit setup.py

HEN N EFRRIAE,

server_demo.py setup.py
1 from setuptools import setup
2
3 package_name = 'service pkg'
4
5 setup(
6 name= package name,
7 version='0.0.0"
8 packages= [package name],
9 data files=[
16 ( :"_"E-:_" dex source in .:.. ,_._‘ ':s._l-,'_—-_'\' .
11 /' + package name])
12 ('share/' + package name, ['package.xml']),
13 L
14 install_requires=['setuptools'],
15 zip_safe=True,
16 maintainer=' ;a
17 maintainer_ ema11
18 descrlptlon—'T.L y
19 license='TODD: L = decla
20 tests_require=['pytest'],
21 entry_poilnts={
22 " et 1
23 f
24
25
26 o
27)

python > Tabwidth- 8 = Ln2s.col11

f£'console_scripts”: [|BBIZHFMLATRE, FSHNM—0FEN L—aH
ESER, SRS

‘client_ demo = service pkg.client demo:main’




'client_demo = service_pkg.client_demo:main'’

3.3, WELIE=H

cd ~/ros2 ws

colcon build

mi¥sehkfa, RFET T IFERIMNERE,

source ~/ros2_ws/install/setup.bash

3.4, iBETER

LRI,

#EEBRSS U
ros2 run service_pkg server_ demo
#2517 i

ros2 run service_pkg client demo



FIs TR Im, AREITE iR, ZFmEMH a=10, b=90, RSZuREHITHK

M, SRIERE 100, ERERERImFIE.

4. ROS2launch X{4Bzh

5. ROS2launch X{&B5h

ROS2 1, launch BFEZH KRB ERFIEIT58ENRE, ROS2 /Y
launch STHREE xml. yaml §1 python 8=, ATHEFEL python &=,

AY launch 3461, HEXITHINEFEZN, python IRTURYEIIRE:

python IERZHIREE, ALMESHAGEER;

ROS2 BREmFIEFSEE MR Python SR, FILEATLAGE XML
A YAML A8 A FHIEEHFE,



BIAZS SR — action, BAE—RYROKER, TREHE,

def generate launch_description():
return LaunchDescription([
action 1,

action 2,

action n

)

1. BIMHFELFRL launch X

HAMEZRIBUIZRIINREBRUESRZR T, FEE— 1343, 7l launch 3014, &

U

cd ~/ros2_ws/src/topic_pkg

mkdir launch



ros2_ws SrC topic pkg -

launch resource test topic_pkg package. setup.cfg setup.py
xml
FUTTIT - THTT AT T | e W | sl

launch 342 &ELL LaunchName launch.py, Ef, LaunchName B
X, launch.py Z2EINAEEN. EEENINEEE T setup.py X4, &
KRS0 launch BERTAINUE, FmiFAeeEmiThY.py 34,

#1. SNBXRRISUE
import 0s

from glob import glob



#2. 1f data files f9%IZR, H0E launch BRLARERZTEY launch.py 32
1%
(os.path.join('share',package _name,'launch’),glob(os.path.join('launch

","*launch.py")))

setup.py

1 from setuptools import setup
Aimport os
3 from glob import glob
4 L
5
6 setup(
7 name=package_name,
8 version='6.0.0"
9 packages= [package name],
10 data files=[
11 ('sha index/resource_index/packages',
12 /' + package_ name]),
2 ('share/' + package_name, ['package.xml']),
14 (os. path jJoin( 'share’ ,package_name,  Launch'),glob(os.path.jouln( " Launch’, " *launch
150.py')))
16 1,
17 install_requires=['setuptools'],
18 zip_safe=True,
19 maintainer="'vyahb
20 maintainer_email
21 dESCFlpthn— TOD s
22 Ticense='TODD: Lic
23 tests_require=[ 'pytest
24 entry_points={
25
26 5
27 n
28
29 1,
30 )
python ~  Tabwidth:8 ~ Ln23.Col30 > NS

2, REHE/ Node TR launch

TN

cd ~/ros2_ws/src/topic_pkg/launch



gedit single node launch.py

BUATRESEHIEZH T,

from launch import LaunchDescription

from launch_ros.actions import Node

def generate launch_description():
turtle node = Node(
package="turtlesim’,
executable="turtlesim_node’,

)

launch_description = LaunchDescription([turtle node])

return launch_description

2.1, RELEZM

TN

cd ~/ros2 ws

colcon build

Wi¥sehkfa, RFET T IFERIMNERE,



source ~/ros2_ws/install/setup.bash

2.2, BEiTiEF

ST TN

ros2 launch topic_pkg single node launch.py

TurtleSim

=1 yahboom@yahboom-virtual-machine: ~fros2_ws Q = - =} %

S ros2 launch topic_pkg single node_lau
nch.py
[INFO] [launch]: All log files can be found below /home/yahboom/.ros/log/2823-85
-04-15 00
[INFO]
[INFO]
547] [turtlesim]: Starting turtlesim
name /turtlesim

ode-1] [INFO] [168318 3.633361291] [turtlesim]: Spawning turtle [t
urtlel] at x=[5.544445], y=[5.544445], theta=[0.000000]

EFiEiTR, SEsiT/NEeiTA.

2.3, [FEESh

1) . SNBXE

from launch import LaunchDescription



from launch_ros.actions import Node

2) . EX—iAiE] generate launch description, #FHiR[E—4

launch _description

def generate launch_description():
turtle node = Node(
package="turtlesim’,
executable="turtlesim_node’,
)
launch_description = LaunchDescription([turtle node])

return launch_description

ENX T— & turtle_ node fEA— N iEaIA%RENE, A Node BRZ],

[EohEERIR NS, package ] executable,

package: FRIIEER, AFRINBEAIEZF.

executable: FWITHIRER, AIHITIEFINRAE,



REEN—1Z& launch_description {E97EH LaunchDescription EREL

PITIRRIRENE, B2 T REHRNE, NINERLEE.

launch_description = LaunchDescription([turtle node])

BxJa. return launch_description,

3. &w"5Z " Node $=#Y launch

LRI ,

cd ~/ros2_ws/src/topic_pkg/launch

gedit multi_ node_launch.py

BLLTRBEEHZZUEH,

from launch import LaunchDescription

from launch_ros.actions import Node

def generate launch_description():
pub _node = Node(
package="topic_pkg’,
executable="publisher demo’,

output='screen’



)

sub node = Node(
package="topic pkg’,
executable="subscriber demo’,

output="screen’

)
launch_description = LaunchDescription([pub_node,sub_node])

return launch_description

3.1, WELIE=E

TN

cd ~/ros2 ws

colcon build

mi¥sehkfa, RFET T IFERIMNERE,

source ~/ros2_ws/install/setup.bash

3.2, BT IERF

LRI,



ros2 launch topic_pkg multi_ node launch.py

KimBHIHAS, FNTUEEBETRED FRIEREEEMI, &

TN

ros2 node list

:~S ros2 node list

fpublisher node
fsubscriber_ node

BEERA, BarmNTR, RIS launch SXEHRIFEMER.

3.3, RESHF

K5 simple_node_launch.py Z4%, NIBRZ TP R, UKE
launch_description = LaunchDescription([pub_node,sub_node])#r, £

m7—1 me.

4, launch X{HERRESiERZFRIRGS

TN

cd ~/ros2 ws/src/topic_pkg/launch

gedit remap_name launch.py

BUATRESEHIEhZ 4T,



from launch import LaunchDescription

from launch_ros.actions import Node

def generate launch_description():
turtle node = Node(
package="turtlesim’,
executable="turtlesim_node’,
remappings=[("/turtle1/cmd vel", "/cmd vel")]
)
launch_description = LaunchDescription([turtle node])

return launch_description

4.1, FFEILEZIE

TN

cd ~/ros2 ws

colcon build

Wi¥sehkfa, RFET T IFERIMNEERE,

source ~/ros2_ws/install/setup.bash



4.2, iE17EF

HAISRERREEMRGTIAERI, NEREEIERZMREMNA, BinfA,

ros2 launch topic_pkg single node_launch.py

ros2 topic list

[+l yahboom@yahboom-virtual-machine: ~

yahboom@yahboom-virtual-machine: ~

:~$ ros2 topic lis

/parameter_events
/rosout
Jturtlel/cmd_vel
[/turtlel/color_sensor
[turtlel/pose

XEAYEZZ/turtle1/cmd _vel,

Bz TERGIERRER, BE/NERITFINERERZIREMHA, Rin
BN,

ros2 launch topic_pkg remap_name_launch.py

ros2 topic list



yahboom@yahboom-virtual-machine: ~

:~$ ros2 topic list
Jjcmd_vel
/Parameter_events

FEERTA, ERGYTIERRIEREMR, MR NSREEIEREIRE

/cmd vel,

4.3, FR8oth

TEE3EAY single_node launch.py Eit T EX, FEEINTLATERS,

remappings=[("/turtlel/cmd vel", "/cmd vel")]

XEHEIEERA/turtle1/cmd_vel EEBRETEL/cmd _vel, BIARIEARIER
BIR, FORHAVERISHRRNERZTR,

5. launch X{4B&l launch 4

ST TN

cd ~/ros2 ws/src/topic_pkg/launch



gedit include launch.py

BUATRESEHIEZH T,

import os

from ament_index_python.packages import

get _package share directory

from launch import LaunchDescription

from launch.actions import IncludeLaunchDescription

from launch.launch_description_sources import

PythonLaunchDescriptionSource

def generate launch_description():
nodel = IncludeLaunchDescription(
PythonLaunchDescriptionSource([os.path.join(
get_package share directory('topic_pkg'), 'launch’),
'/multi_node launch.py'])
)
node2 = IncludeLaunchDescription(
PythonLaunchDescriptionSource([os.path.join(
get_package share directory('topic_pkg'), 'launch’),
'/single_node_launch.py'])
)



return LaunchDescription([node1,node?2])

5.1, mELIE=H

ST TN

cd ~/ros2 ws

colcon build

Wi¥sohkia, RFET T IFERIMNERE,

source ~/ros2_ws/install/setup.bash

5.2, BT ERF

LRI,

ros2 launch topic_pkg include launch.py

XA launch XASBEBEIFA launch 324, simple _node launch.py
F1 multi_node_launch.py, FJLUBIRLATEH<SEEREEDN 71X launch

MHHITR, RimEIAN,

ros2 node list



$ ros2 node list
fpublisher node

fsubscriber_node
[turtlesim

HBLREMNT="1R, FrAZEsRIEY.

5.3, IREES3 R

#SNOERIENH

from ament_index_python.packages import

get package share directory

from launch import LaunchDescription

from launch.actions import IncludeLaunchDescription

from launch.launch_description_sources import

PythonLaunchDescriptionSource

nodel = IncludeLaunchDescription(
PythonLaunchDescriptionSource([os.path.join(
get_package share directory('topic_pkg'), 'launch’),
'/multi_node launch.py'])

)

os.path.join(get_package share directory('topic_pkg'): ¥XKEXTHEEERAY(L
&, HerY'topic_pkg AINEERRIRF,



launch’): FFITNEER TFHK launch STHRISASK;

/multi_node launch.py': FRZINEEEAHIZ TR launch ST THY

launch 4R FtRLER~FI%/multi_node launch.py,

6. launch XSt E rosparam

ST TN

cd ~/ros2 ws/src/topic_pkg/launch

gedit param_launch.py

BUATRESEHIEhZH T,

from launch import LaunchDescription
from launch.actions import DeclareLaunchArgument
from launch.substitutions import LaunchConfiguration,

TextSubstitution



from launch_ros.actions import Node

def generate launch_description():
background r launch arg = DeclareLaunchArgument(
'‘background r', default value=TextSubstitution(text="'0"))
background g launch arg = DeclareLaunchArgument(
'‘background g', default value=TextSubstitution(text="225"))
background b launch arg = DeclareLaunchArgument(
'‘background b, default value=TextSubstitution(text="0"))
return LaunchDescription([
background r launch arg,
background g launch arg,
background b launch arg,
Node(
package="turtlesim’,
executable="turtlesim node’,
name="'sim’,
parameters={
'‘background r':Launch
Configuration('background r"),
'‘background g':Launch

Configuration('background g'),



Configuration('background b'),

1

)

6.1, RFLIE=M

ST TN

cd ~/ros2 ws

colcon build

mi¥sehkfa, RFET T IFZERIMNERE,

source ~/ros2_ws/install/setup.bash

6.2, IBITIERF

LRI,

ros2 launch topic_pkg param_launch.py

'‘background b':Launch



param_launch.py

1 from launch import LaunchDescription

Turtlesim Sl Textsubstitution

yahboom@yahboom-virtual-machine: ~/ros2_ws

yahboom@yahboom-virtual-machine: ~fros2_ws 80x24

BEFiEiTR, SIEREFRISE, E8TEIARI RGB 241, HXTESRR
RYERE.

6.3, [RRSMFR

from launch.actions import DeclareLaunchArgument ~ # =85
launch SHFAERERY Argument 28
background r launch arg = DeclareLaunchArgument(
'‘background r', default value=TextSubstitution(text='0")) # ¢l
##— Launch {&R2%{ background r
'‘background r', default value=TextSubstitution(text='0")) # ¢l

##— Launch {&R2%{ background g



'background r', default_value=TextSubstitution(text='0")) # @
##— Launch {&R2%{ background b
background r launch arg, # EFLLEEIEIZE
background g launch arg,
background b launch arg,
parameters=[{ # ROS
SH5I%
‘background r'": LaunchConfiguration('background r'), #
Bli#5%4 background r
'‘background g': LaunchConfiguration('background g'),
# GlIES# background g
'background_b': LaunchConfiguration('background_b'),

# GlIES% background b

argument 5 param #2S#HHERE, B2 argument 27 launch {42

WEIERT, M param RETRIEFREBIISEL

7. launch X#MEHSHEER

BRFE— ISR, KRN,

cd ~/ros2_ws/src/topic_pkg
mkdir config

cd config



gedit turtle_config.yaml

IB—THEEHIZ turtle_config.yaml 34,

sim:
ros__parameters:
background r: 0
background g: 0

background b: 7

RFfRIBLH, AFSIEM setup.py XM, IIESEHCUFRIIRE, KinkN,

cd ~/ros2 ws/src/topic_pkg

gedit setup.py



1 from setuptools import setup
2 import os
3 from glob mpcrt glob

4 package_name = 'topic_pkg'

5

6 setup(

i name= package name,

8 version='0.0.

9 packages= [package name],

10 data_files=[

11 'sh wdex/resource_index/packages',
12 + package name]),

13 shar + package name, ['p age.xml']),
14 (os nath iein(’ D : h').alob(os . path, foin( ' launct )
15 I (os.path. join('s ", package_name, fig'), glob(os.path.join( 'con ml'))), I
16 17

g install_requires=['setupteools'],

18 zip_safe=True,

19 maintainer="y

20 maintainer_email=

21 descriptio 3

22 license="TI¢

23 tests_require=[

24 entry_points={

25 e

26

27

28

29 }

30)

Python ¥ Tab Width: 8 ~

Ln 23, Col 30

INS

LA EERRUE, SILITRE,

(os.path.join('share’, package _name, 'config’),

glob(os.path.join('config’, "*.yaml"))),

REGEY, BEHRSE launch X4, &R,

cd ~/ros2 ws/src/topic_pkg/launch

gedit param_config_launch.py

BUATREEHIEhZ 4T,

import 0s



from launch import LaunchDescription
from launch_ros.actions import Node
from ament_index_python.packages import
get_package share directory
def generate launch_description():
config = os.path.join(
get_package share directory('topic_pkg"),
‘config’,
'turtle_config.yaml'

)

return LaunchDescription([

Node(
package="turtlesim’,
executable="turtlesim node’,
name="'sim’,
parameters=[config]
)

)

7.1, REFELEZR

LRI,



cd ~/ros2 ws

colcon build

Wi¥sehkfa, RFET T IFERIMNERE,

source ~/ros2_ws/install/setup.bash

BT

TN

ros2 launch topic_pkg param_config launch.py

TurtleSim yahboom@yahboom-virtual-machine: ~fros2_ws

ahboom@yahboom-virtual-machine: ~/ros2 ws 80x26

EITREFILEE/ NEREESBET SR ENRER.

7.3, GRSRER



#ERBNSECUHE
config = os.path.join(
get package share directory('topic_pkg),
‘config’,
'turtle_config.yaml'
)
#INBSE UG

parameters=[config]

BAIBE 2004 turtle_config.yaml,

sim:
ros__parameters:
background r: 0
background g: 0

background b: 7

SEEETE: ~/ros2_ws/src/topic_pkg/config

sim: RIRTIRBIR



ros__parameters: X7 ros 28, XBEEEEH

background_r S#EFR, FHRAIEMESEHIRENE

5. ROS2 T ERLIE

1. opencv Efitifis

1. opencv Efitifis

1.1, ENER5S5RER

1.1.1, EREAN

img = cv2.imread('yahboom.jpg’, 0) F—1PMESHEBFMIEER, £
R WAERUXIEE .
cv2.IMREAD UNCHANGED: (R ERAZT, -1;

cv2.IMREAD_GRAYSCALE: DIKEHEIGENER, aILAE 0 FR;

cv2IMREAD_COLOR: , A—EIZ@EHR, TLE 1 &x;



cv2.IMREAD_UNCHANGED: EA—IBE R, F8iEH alpha @&, wJLA

F 2 &7,

1.1.2, BigRE=

cv.imshow('frame’, frame): FJF—1&EOB A frame, FHEE frame i

#E (BG/METE)

»

SHENX:

\

BB CIETFRIEORNE T,

BNBEETRFEEETER.

1.1.3, KBE5ZIFERER

BITiER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 1 1.py

import cv2 as cv
if _name_=="' main__

img = cv.imread('yahboom.jpg’)



while True :

cv.imshow("frame",img)

action = cv.waitKey(10) & OxFF

if action == ord('q") or action == 113:
break

img.release()

cv.destroyAllWindows()

- A

frame
import cv2 as cv
if __name_ == "_ maln__
lmg = cv.imread('yahboom. jpg’')
while True :
cv.imshow("frame” ,img) \KAHE M
actlon = cv.waitkey(18) & OxFF
if action == ord('q') or action == 113:

break
img.release()
cv.destroyAllWindows()
(x=305, y=163) — R:255 G:255 B:255

1.2, opencv EIREA

1.2.1, EAEAE: cv.imwrite('new img name’, img)

HEN:

W

FTEHERRFIINMHEE, FNSHERFHES.

1.2.2, KBB5SEIFERES

BITIERF,



cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 1 2.py

import cv2 as cv

if _name_==' main_"
img = cv.imread('yahboom.jpg’)
cv.imwrite("yahboom_new.jpg",img) #5234 yahboom new.jpg,
FEB4E yahboom.jpg EifE
new_img = cv.imread('yahboom new.jpg’) #iZEGFIENHE H
while True :
cv.imshow("frame",img)
cv.imshow("new frame",new_img)
action = cv.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()

cv.destroyAllWindows()



import cvi as cv .
new_frame

if __name__ == '__maln__"':
img = cv.lmread("'yahboom. jpg"')
cv.imwrite( "yahboom_new.jpg" ,img)
new_img = cv.imread('yahboom_new.jpg’)

while True :

cv.imshow("new_frame"” ,new_img)

action cv.waltkey(18) & @xFF
if action == ord('q') or action == 113:
break
img.release()
cv.destroyAllWwindows() {x=209, y=168) -~ R:255 G:255 B:255

[ rmme 0]
YAHSEXD M

(x=218, y=165) - R:255 G:255 B:255

1.3, opencv B{&LIES BRIR
1.3.1, Bi&:LiE

capture=cv.VideoCapture(0)

MEN:

W

VideoCapture(F2442 0, R-HFEICARNIRNERSGL, SEHEINX

HEENFTFSRE, a0 cap =

cv2.VideoCapture( “../test.avi” )

1.3.2, RFRBHEEMIA

ret,img = frame.read()

ret: ret 2— bool (&, ¥R ERIERAIN



img: S—RIEGETE

1.3.3, KBBSEIFERET

EITHER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 1 3.py

import cv2 as cv
if _name ==' main_ "
frame = cv.VideoCapture(0)
while frame.isOpened():
retimg = frame.read()
cv.imshow('frame’,img)
action = cv.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
frame.release()

cv.destroyAllWindows()



Frame

B
i
ed
]
R

uuuuu

M &

1.4. openc (FXIRE

1.4.1, GHIRE, BIULISESAENAHRIGEES.

BT, BACEEEER, RN bor (UEE, WE—TXEAERE.

1.4.2, KBB5SEIFERET

BITIER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 1 4.py



import cv2

img = cv2.imread('yahboom.jpg’)

(b,g,r) = img[100,100]

print(b,g,r)

i=j=0

for j in range(1,255):

imgli,j] = (0,0,0)

for j in range(1,255):

imgli,jl = (0,0,0)

while True :
cv2.imshow("frame",img)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:

break
img.release()

cv2.destroyAllWindows()



import cv2

if _ _name__ == '__main__':
img = cv2.imread('yahboom.jpg')
(b,g.r) = img[166,100]
print(b,g,.r)
i=j=0
for jJ im range(1,255):
img[i,3] = (0,0,0)
for j im range(1,255):
img[1,3] = (e,0,8) >
while True : .
cv2.imshow("frame" ,img) \.r//\i_' @
action = cv2.waitKey(18) & OxFF E M
1if action == ord('q') or action == 3}
break
img.release()
cv2.destroyAllWindows()

{x=177, y=155) — R:255 G:255 B:255

T EESRDMEIZHRIBERE.

2.1, opencv BIR4&hY

2.1.1, cv2.resize(InputArray src,OutputArray dst, Size, fx, fy,

interpolation)

AN

)

InputArray src: BIANEF
OutputArray ds: BiHE R
Size: BHERRY

fx.fy: B xH, y3HAI9EREREL

interpolation: AT, BJi%#E INTER NEAREST (EiI4Bi&EE) |

INTER_LINEAR (W&i4HHRE (2K



INIRE) ) , INTER AREA (ERGREXERRHTERR) , INTER CUBIC

(4x4 R IBIHATN ="K
{) , INTER_LANCZOS4 (8x8 {&Z4BImAY Lanczos 1&(H)
wRAR:

WMHERIEN &, =)
BOARYIRIE SR WE&MEE

2.1.2, KABE5EFIRER

BITIER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 2 1.py

import cv2

if _name__ =="'_main_"
img = cv2.imread('yahboom.jpg’)
print(img.shape)
X, y = img.shape[0:2]

img_test1 = cv2.resize(img, (int(y / 2), int(x / 2)))



while True :
cv2.imshow("frame",img)
cv2.imshow('resizeQ', img_test1)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()

cv2.destroyAllWindows()

2.2, opencv EREIE

2.2.1, BRE1])

BEEEEG, REBEETREGERAXE, TEABEE X X:
300-500 Y: 500-700, iFEEHRRYE 800*800, FrLUSEMNXISAERA

WU,

2.2.2, KB5EFARESR



EITIER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 2 2.py

import cv2

img = cv2.imread('yahboom.jpg’)
dst = img[0:100,100:200]
while True :
cv2.imshow("frame",img)
cv2.imshow('dst’, dst)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
img.release()

cv2.destroyAllWindows()



if name

k=57, y=166} — A:255 G255 B:755

2.3, opencv B ¥R

2.3.1, cv2.warpAffine(src, M, dsize[,dst[, flags[, borderMode],

borderValuel]l]])

»

SHAY:

\

src: BAEI

M: ZHaxEpE

dsize: FHERIIAN

flags: 1EESIENES (int 281! )
borderMode: JAFUKERT (int 284! )

borderValue: (Em! ) WFRERE EABERT, A0

FASEH: MERBRTIEEN, —RRIEFBEHIERINXR, A
InputArray 28989 2 x 3 BN HEEERE,

EEHERHITHHEEHRE, RRER=1TSEHBEAT, W

cv2.warpAffine(img,M,(rows,cols))#ET LASEER



BRI PEIEIRIER,

2.3.2, WHAISEIEEIRAERE M? TFHIEE4MEIFi5ER,

BT ¥ 12AE0 M LIS TRIGEIG src B9 BFRE& dst:

dst(x, y) = src((M11x + M12y+M13, M21x+M22y+M23)
BIRIGENR src mAMIFEE1 200, @ T#a 100 MeE, WEIINKRA:
dst(x, y) = src(x+200, y+100)

B EARIAT TR, BD:

dst(x, y) = src(1x + 0y + 200, 0x + 1y + 100)

B EARIATC, BILAMBERI N AYEEIRAERE M &N TTRAMES:
M11=1

M12=0

M13=200

M21=0

M22=1

M23=100

B ERMERNGERER M, B3

M=T]



2.3.3, KBSEFHRER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar_astra/s
cripts/opencv/

python3 2 3.py

import cv2
import numpy as np
if _name_=="' main_"
img = cv2.imread('yahboom.jpg’)
imglnfo = img.shape
height = imgInfo[0]
width = imglnfo[1]
matShift = np.float32([[1,0,10],[0,1,10]])# 2*3
dst = cv2.warpAffine(img, matShift, (width,height))
while True :
cv2.imshow("frame",img)
cv2.imshow('dst’, dst)
action = cv2.waitKey(10) & OxFF
if action == ord('q’) or action == 113:

break



img.release()

cv2.destroyAllWindows()

\.//\HEG*DM IS AHSETE N

i

(x=340, y=108) — R:255 G:255 B:255 {(x=1, y=157) ~ R:0 G:0 B:0
break
img.release()
cv2.destroyAllWindows()

2.4, opencv BRRIR

2.4.1, BRRIGRE

EGRRRERRD A KERENERRSE. KFREUEGEETEL
795, BEGRGEIRITER, EMEGEGRRAFSMGFNNE. £
RENZREGAIZK TR/, BEGN LSO THERDXIE.

THARIR :

IREHRIVZEEDY width, RKEJ height, (xy)H3ERIERYLAR, (x0,y0)7IR
ERRIALR,

KRG



[EEIRET: x=width-x0-1,y=y0

[Ef5RRET: x0=width-x-1,y0=y

EHRERHR

B EBRST: x=x0,y=height-y0-1

[ FEREY: x0=x, yO=height-y-1

B KRG, wHTBIER, AERERIXANEMER
BT, LR L, KRG EFEIGAIFRIFIREAL, ALY
YIREED, RELALGISBMEERRAY, RFEERERREAL, 7L

LT R TR,

2.4.2, LIEEZRAG, HF Python I{TLIR



cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 2 4.py

import cv2

import numpy as np

img = cv2.imread('yahboom.jpg’)
imgInfo = img.shape
height = imgInfo[0]
width = imglnfo[1]
deep = imglnfo[2]
newlmglinfo = (height*2,width,deep)
dst = np.zeros(newlmginfo,np.uint8)#uint8
for i in range(0,height):
for j in range(0,width):
dst[ij] = img[i;]
dst[height*2-i-1,j] = imgli,j]
while True :
cv2.imshow("frame",img)

cv2.imshow('dst’, dst)



action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()

cv2.destroyAllWindows()

YAHSED M

AV HSQEWN

3.1. opencv ERRELLIE

3.1.1, ElgxER

FREGECNREERGIEEREGIRENLE, ZaBEGRFIE MR
ZHHEBHER, G, BEADERE, MBIDEFHUEYE 0-255, XEFE—
BRERALIE 1600 275 (256256256=1677256) HIEAEHIZMEE. M
KEEGZR, G, B=A0ERRN—MFHRIFER G, HP—NMEERR
RUZAGBRE 256 71, FRLAEEFEIGAE P —RS SIS TURIEIREE (L
KREEGLASERENEGITTREED—L, RKEEGIREE ST aEGR—HF
AR IR T Z R B G ABE N B ENE RS RAID ML,



3.1.2, ElfgrcELE

KREMALEHZE—IREFEGEC IRERGITE. Z8EEGHD AR, G,
B="nE, 7HERHARGESSMEG, KEXHIEZBIR, G, B
PERFITE. REEANGERILRS (BRE&KKHN 255, AEE) |
Rz (BR&ETA0, AER) . BEKREXZOEERZE R=G=8 ,

XAMEHBREE.

NE&EXEZX: FEUERIR, G, BEBEFTEMR 3 MEFERARI—, B:
R=G=B=max (R, G, B) . Xi/JiXiHIIKEER=ERS.

fEx: BHEMIER, G, BHRIE/IHEICEI R G,B RIFIYE, HD:
R=G=B=(R+G+B)/3. XM/3Ar~ERIKEEIRLLRFEM.

7£ OpenCV /1, F cv2.cvtColor(img1, cv2.COLOR BGR2GRAY)JsCHINY
Egat TR E bR

3.1.3, KB5EIRHIRER

BITiER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 1.py



import cv2
import numpy as np
if _name_==' main_"
img = cv2.imread('yahboom.jpg’)
gray = cv2.cvtColor(img,cv2.COLOR BGR2GRAY)
while True :
cv2.imshow("frame",img)
cv2.imshow('gray’, gray)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()

cv2.destroyAllWindows()

yray cv
while Tru
cvz. 1

YAHSETDM | YAHSETD M

(x=215, y=2) — L2

3.2, opencv Bl Z{E{LLIE

3.2.1, Z{E#ZOEBE



REE, KTFEENAO0 (BE) 5 255 (B8) , FEGHRAREE. &
EFERE, BAILBENEE. BENEE—RA—RERSXRAFFRY
XSGR FYENE SO MIMARECR, EfhaLiRE— M EEBALL

[===]

NRE,

3.2.2, cv2.threshold (src, threshold, maxValue,thresholdType)

»

SHENX:

\

src: JREIR

threshold: Xgi=E

maxVal: &=XK&FE, —hg 9 255

thresholdType: BI{EREY, —ReHE FEJLME,



THRESH_BINARY = 0, #XFH{EANGERIVREEIREN
maxValue(#l 8 fIRE(ERAN 255), KEE/NFREMNGRRIKERR
&N O,

THRESH_BINARY_INV = 1, # X FE{ERIRERRIUREEIRE
70, MINFZEHERYZE/ maxValue,

THRESH_TRUNC = 2, #XFEERGERIIREEIREN 0,
M/ NFZEERNKES maxValue,

THRESH_TOZERO = 3, #&Z=RRIREEBE/NFZHENAHT
AN, MATZEENRS, EREESEREN 0.

THRESH_TOZERO_INV = 4 #EERIREEBEATZSENAR
TN, GERIEREENTZEEN, EREESEEA O,

R[ENE:

retval: 5£#{ thresh —& 3

dst: ZERE%

IR T ENZE, BITRECRaERITRENLE, BEIKEE.

3.2.3, KB5XLIFIRER

BITIER



cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 2.py

import cv2
import numpy as np
if _name_ ==' main_ "
img = cv2.imread('yahboom.jpg’)

gray = cv2.cvtColor(img,cv2.COLOR BGR2GRAY)

ret,thresh1=cv2.threshold(gray,180,255,cv2.THRESH BINARY INV)
while True :
cv2.imshow("frame",img)
cv2.imshow('gray’, gray)
cv2.imshow("binary",thresh1)
action = cv2.waitKey(10) & OxFF
if action == ord('q’) or action == 113:
break
img.release()

cv2.destroyAllWindows()



YAHSETO MR =l e 1

YAHSEXD M

3.3, opencv E{giBEHE
3.3.1. EfgibSENABRY

HREFREEGREENER T, EERSCEGIEENMR. BRiasMEX
LA TIAGEN, 822X Canny BiZFRAE, ERLIRERBDSIENRI—

MrVERER, MBIBERRFS ZER.
3.3.2, Canny ibZH&NE;x

EEREBASNAEF, Canny ASaNEZEEERENMN, 7]
PR RFIEENNAEZ—, ATFEEEHRBRSEN="MrERE
LSRRI, B SENERITHE Lz —.
Canny IBZHEMEERTLAD LA 5 NMEE:
(FREETEIKREE, LAFBEIG, ERIES
TREEGHEMRERINBERENS R



RN AAFFRA(E (Non-Maximum Suppression) #i#l, LAHRRASG
MRV ZY B N
RN FXUER{E (Double-Threshold) #alIkifEERSERIFIBTERIAS

BT HIIIZ Y5510 5 R LSRG

3.3.3, opencv EEMEE

EgRE: gray=cv2.cvtColor(img,cv2.COLOR BGR2GRAY)

SEMLE (RELIE) Blf%: GaussianBlur (src, ksize, sigmaX|[, dst[,

sigmaY [, borderType]l]) -> dst

src: MAREG, —RERERNER
ksize: SHrPRZAN

sigmaX : X 73E ERSEMZiNERE
sigmaY : Y 75[A EREEZiREE
dst: MERFRIEIE



Canny 75;x4MBEE)ES: edges=cv2.Canny( image, threshold1,

threshold?2[, apertureSize[,L2gradient]])

edges: ITHEEBERNLEEKR

image : IHEEINLSEEG, —RESHCERERIRNER

threshold1 : QI RRHPHNE—NEHRE

threshold2 : QI RRPHNEZ/NEHRE

apertureSize : Sobel EFHIFLZA/N

L2gradient : IHEEGEREIRE (gradient magnitude) AY
RENAES False, WIS True, NIEFEREMAY L2 Se&uHTitE (A
AL RENSERFELHBASD) |, SUER L1 SEs (BERERITAES
#RoLEIIEEM) .

3.3.4, KEBFIEIFHRER

BITIERF,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 3.py



import cv2
import numpy as np
if _name ==' main_ "
img = cv2.imread('yahboom.jpg’)
gray = cv2.cvtColor(img,cv2.COLOR BGR2GRAY)
imgG = cv2.GaussianBlur(gray,(3,3),0)
dst = cv2.Canny(imgG,50,50)
while True :
cv2.imshow("frame",img)
cv2.imshow('gray’, gray)
cv2.imshow("canny",dst)
action = cv2.waitKey(10) & OxFF
if action == ord('q’) or action == 113:
break
img.release()

cv2.destroyAllWindows()



3.4, opencv ZERSH

3.4.1, cv2.line(dst, pt1, pt2, color, thickness=None, lineType=None,

shift=None)

W

HEN:
dst: HiHER
ptl, pt2: kS, LRAVMIRR, PBIFRMEIRRFIZLESR
color: WES#, ATIRELERIAE
thickness: AIi%S#, ATFIRELRIEE
lineType: BIES#., FAITIRELRAVRE, T8 (8 WPhnkhitk-

BOA) (4 (4 BEERERL) M cv2 LINE_AA J9iiEA

3.4.2, NBBSEIFHRET

EITER,



cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 4.py

import cv2

import numpy as np

img = cv2.imread('yahboom.jpg’)
line = cv2.line(img, (50,20), (20,100), (255,0,255), 10)
while True :

cv2.imshow("line",line)

action = cv2.waitKey(10) & OxFF

if action == ord('q") or action == 113:

break
img.release()

cv2.destroyAllWindows()



3.5, opencv £2HI%ER:

3.5.1, cv2.rectangle (img, pt1, pt2, color, thickness=None,

lineType=None, shift=None)

AN

W

img: EfpEEEAREISG

pt1, pt2: ®iRSE. BFHINR, DAFRTFRRSEATRSR, BIFE
FRELARSAETHE (XRNIRELFRE—MNE—IRERS) | oTLAIEMRR
EXS L,

color: Wik2%l. BT IREEIAIEIE

thickness: AJiES%l. ATFREEMIONEE, SENGHE, FTx
XTRERHATIESS

lineType: PN&S#. ATIRELRINEE, 0lik8 (8 WPEIEEE-

Z0UA) . 4 (4 PEEREE) cv2.LINE AA AR

3.5.2, fLBFNBRESR



EITHER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 5.py

import cv2
import numpy as np
if _name ==' main_ "
img = cv2.imread('yahboom.jpg’)
rect = cv2.rectangle(img, (50,20), (100,100), (255,0,255), 10)
while True :
cv2.imshow("line",rect)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
img.release()

cv2.destroyAllWindows()



import cv2
import numpy as np

if

__name___ == '__matn__"':
img = cv2.imread('yahboom.jpg')
rect = cv2.rectangle(img, (56,20), (186,108), (255,8,255), 18)
while True :
action = cvZ.waitkKey(10) & OxFF
if action == ord('qQ') er action == 113:
break

img.release()
cv2.destroyAllWindows() I

(x=189. y=142)  R.255 G:255 8:255

3.6, opencv LHIEIR:

3.6.1, cv2.circle(img, center, radius, color[,thickness[,lineType]])

W

HENX:
img:EleiE&EAEGh
center: AEREMEFR, #&=:  (50,50)
radius: ¥R
thickness: £c&FE4H. BRAS 1.9088-1 W AEFESL()

lineType: Z55REEY, BUAR 8, EREKEE, WITFKIRA



S8 15288

cv2.FILLED =gy

cv2.LINE_ 4 MBS

cv2.LINE_8 LSS S

cv2.LINE_AA s, ZE2HSUERETE

3.6.2. EBFOSCRRRER

BITIERF,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 6.py

import cv2

import numpy as np

img = cv2.imread('yahboom.jpg")
circle = cv2.circle(img, (80,80), 50, (255,0,255), 10)
while True :

cv2.imshow("circle",circle)



action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
img.release()

cv2.destroyAllWindows()

3.7. opencv &iHIHEE

3.7.1, cv2.ellipse(img, center, axes, angle, StartAngle, endAngle,

color[,thickness|,lineType])

HEN:

W

center: MENFOS, (x, y)
axes: IBRIREHEIRFER, (X, y)
StartAngle: [EPEIEBIIEE
endAngle: ESMELERBRIBE

img. color, thickness, lineType RILASERERYI-AE



3.7.2, AHSFISERRBRER

BITiER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 7.py

import cv2
import numpy as np
if _name_=="' main_"
img = cv2.imread('yahboom.jpg’)
ellipse = cv2.ellipse(img, (80,80), (20,50),0,0, 360,(255,0,255), 5)
while True :
cv2.imshow("ellipse" ellipse)
action = cv2.waitKey(10) & OxFF
if action == ord('q’) or action == 113:
break
img.release()

cv2.destroyAllWindows()



import cvi
import numpy as nD

Af __name e P -r;l
Lmg - -.u.'-! m
ellips (88,88), (28,508),8,8, 360,(255,0,255), °
uhtle 1
=X woul "ellipse” ,ellipse)
ar_L\ = cw2.waltkey(10) & BOxFF
if action ord('q') or action 113:

break

img.release()
cv2.destroyAllWindows()
\rc(s)—4ezakfjltjh~4

x=315, y=152) — R:255 G:255 B:255

3.8. opencv L£HIZiBAs

3.8.1, cv2.polylines(img,[pts],isClosed,

color[,thickness|,lineType]])

AN

W

pts: ZIBFAITRR

isClosed: E&7#4&. (True/False)

Hitt 24 SRERSHISE

3.8.2, NIB3SEIFHRET

BITIER

cd

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s

cripts/opencv/



python3 3 8.py

import cv2

import numpy as np

if _name_==' main_"
img = cv2.imread('yahboom.jpg")
points = np.array([[120,50], [40,140], [120,70], [110,110],
[50,50]],np.int32)
polylines = cv2.polylines(img, [points], True,(255,0,255), 5)
while True :
cv2.imshow("polylines”,polylines)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()

cv2.destroyAllWindows()

import numpy as r
ir mn




3.9, opencv L£LFINZF

3.9.1, cv2.putText(img, str, origin, font, size,color,thickness)

SHENX:

\

img: BAER

str: A% =F

origin: 7 EAAMR(EEEY), TTLIRMEAN FEMNIRETTIRH

font: =K

size: AN



color: Z{ERER

thickness: ={&$E4H

 FONT_HERSHEY_SIMPLEX
Python: cv.FONT_HERSHEY_SIMPLEX
FONT_HERSHEY_PLAIN
Python: cv.FONT_HERSHEY_PLAIN
FONT_HERSHEY_DUPLEX
Python: cv.FONT_HERSHEY_DUPLEX
FONT_HERSHEY COMPLEX
Python: cv.FONT_HERSHEY_COMPLEX
FONT_HERSHEY_TRIPLEX
Python: cv.FONT_HERSHEY_TRIPLEX
FONT_HERSHEY_COMPLEX_SMALL
Python. ¢v.FONT_HERSHEY_COMPLEX_SMALL
FONT_HERSHEY_SCRIPT_SIMPLEX
Python: cv.FONT_HERSHEY_SCRIPT_SIMPLEX
FONT_HERSHEY_SCRIPT_COMPLEX
Python: ¢v.FONT_HERSHEY_SCRIPT_COMPLEX
FONT_ITALIC
Python: cv.FONT_ITALIC

IER K/ )sans-senfFi%

/WNRTsans-senfr i

IEMt A E0sans-senf ik (HFONT_HERSHEY_SIMPLEXEESZY)
IERA/ NIk

IEMA/NSserf ik (HLFONT_HERSHEY_COMPLEXEERIZY)
HUINEABIFONT_HERSHEY_COMPLEX

FEMBRIFE
ENIAIFONT_HERSHEY_SCRIPT_SIMPLEXZ%

SR YahBoom



3.9.2, NIBSEIFHRET

EITIER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 3 9.py

import cv2
import numpy as np
if _name ==' main "
img = cv2.imread('yahboom.jpg’)
cv2.putText(img, This is
Yahboom!",(50,50),cv2.FONT_HERSHEY SIMPLEX,1,(0,200,0),2)
while True :
cv2.imshow("img",img)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break

img.release()



cv2.destroyAllWindows()

om! ' ,(50,50) ,cv2.FONT_HERSHEY_SIMPLEX,1,(0,200,8),2)

img

This is Y !
Y ANHS N

(x=283, y=160) ~ A:255 G:255 B:255

4.1, opencv (EEEH

EGEERITENAETH—REZE, HBEREETEGEIIARIXE,
ZXEFERHFIERE TIRR, ERBERREFTERERINXIELFERF
k. ERESERNRENNABEREIREERR. SRR TRIFRERTRY
INOARFERIIR,

4.1.1, dst = cv2.inpaint(src, inpaintMask, inpaintRadius, flags)

SHAY:

\

src: FEIR, DHMEREEENEG
inpaintMask: ZiHHIEIE, EREEENGE.
dst: ERER

inpaintRadius: FRIEERIFRR



flags : {888%, FZH INPAINT NS (Navier-Stokes based

method) or INPAINT TELEA (Fastmarching based method)

ET Navier-Stokes FUEEMIZEIE, FEMMETF=4ELL fast marching
method B/ AEEMARILER. AL, BB RIUXFNER.
INPAINT_NS ZEEAIMLH=4 T EFIER, BREDREST

INPAINT _TELEA,

4.1.2, NB5EFRARRER

(1) . 8%, HCRIETFIER, SSEEMEIR, TLIRMEAMEIESHE
FERPDHHURERIE,

BITIERF,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 4 1 1.py

import cv2
import numpy as np

if _name_ ==' main__

img = cv2.imread('yahboom.jpg’)



for i in range(50,100):
img[i,50] = (0,0,0)
img[i,50+1] = (0,0,0)
img[i,50-1] = (0,0,0)
for i in range(100,150):
img[150,i] = (0,0,0)
img[150,i+1] = (0,0,0)
img[150-1,i] = (0,0,0)
cv2.imwrite("damaged.jpg"”,img)
dam_img = cv2.imread('damaged.jpg’)
while True :
cv2.imshow("dam_img",dam_img)
action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
img.release()

cv2.destroyAllWindows()

BITREEN—KE R, XiKE R ERRRERVRRE M,



(2) . ZENIFEIZRIRA, BTiEl, ARtIEEN, SaERREE

ge

BITiER

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 4 1 2.py

import cv2
import numpy as np
if _name_==' main_"
dam_img = cv2.imread('damaged.jpg’)
imglnfo = dam_img.shape
height = imgInfo[0]
width = imglnfo[1]

paint = np.zeros((height,width,1),np.uint8)



for i in range(50,100):
paint[i,50] = 255
paint[i,50+1] = 255
paint[i,50-1] = 255
for i in range(100,150):
paint[150,i] = 255
paint[150+1,i] = 255
paint[150-1,i] = 255
dst img = cv2.inpaint(dam_img,paint,3,cv2.INPAINT TELEA)
while True :
cv2.imshow("dam_img",dam_img)
cv2.imshow("paint”,paint)
cv2.imshow("dst",dst_img)
action = cv2.waitKey(10) & OxFF
if action == ord('q’) or action == 113:
break
img.release()

cv2.destroyAllWindows()



YAHHSEED M

NEFR, MAONESRI, FENEEBER, AARESERNEFRE.

4.2, opencv EIRRELR

SSINI AR B MEERI=EEERTEL K, BRREFEEETE 0-255
218, LR EMBEHEMEER, SBENINBEE, ARBAM=18&
rgb 2&7E 0-255 X[a8], KFaE/NFUIEYE 255 57 0.

4.2.1, BBHEIRARET

EITER,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s
cripts/opencv/

python3 4 2.py

import cv2



import numpy as np

img = cv2.imread('yahboom.jpg’)
imgInfo = img.shape
height = imgInfo[0]
width = imglnfo[1]
dst = np.zeros((height,width,3),np.uint8)
for i in range(0,height):
for j in range(0,width):
(b,g,r) = imglij]
bb = int(b) + 100
gg = int(g) + 100
rr = int(r) + 100
if bb > 255:
bb = 255
if gg > 255:
gg = 255
if rr > 255:
rr = 255
dst[i,j] = (bb,gg,rr)
while True :

cv2.imshow("dst",dst)



action = cv2.waitKey(10) & OxFF
if action == ord('q") or action == 113:
break
img.release()

cv2.destroyAllWindows()

ELERERE, RiERREINSERNER.

4.3, opencv EIRERZER

OpenCV SEHIXSE H ERZZEHRITIAE, SCHIAYEEEF] “1.20 OpenCV El&
SEER" WREEAR LR, RIARIXERAAIAFEN r EfatE,
RAEERIEXANAT, p = px)*1.4+y, B pXFRbEEHE g@EE,

y BrEIBRAVEE, RN, INTEHER, HIIFEXEUEMAIE.

4.3.1, KBELFRARER

BITIER

cd

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar _astra/s

cripts/opencv/

python3 4 3.py

import cv2



import numpy as np

img = cv2.imread('yahboom.jpg’)
imgInfo = img.shape
height = imgInfo[0]
width = imglnfo[1]
dst = np.zeros((height,width,3),np.uint8)
for i in range(0,height):
for j in range(0,width):
(b,g,r) = imglij]
bb = int(b*1.4) + 5
gg = int(g*1.4) + 5
if bb > 255:
bb = 255
if gg > 255:
gg = 255
dst[i,j] = (bb,gg.r)
while True :
cv2.imshow("origin”,img)
cv2.imshow("dst",dst)
action = cv2.waitKey(10) & OxFF

if action == ord('q’) or action == 113:



break

img.release()

cv2.destroyAllWindows()

L NAHSODM | YAHSODM

(x=56, y=161) —~ R-255 G:255 B:255

2, ROS+opencv Rz

2, ROS+opencv [
ATIELL usb @IRIEHNHE

ROS LAB /Y sensor_msgs/Image iEEAEI(Ei1BEG, TTEEEHITEIG
Qh18, (BRIRMHAY [CvBridge] mILASSEEEIANHAEIREIGENEIST.

[CvBridge] £—4 ROS F£, #H4F ROS #l Opencv ZIEHIHFR,

Opencv #1 ROS El&HURIEEIN R~



OpenCV OpenCV Iplimage

A

Y

CvBridge

ROS ¢

ROS Image Message

2.1, \TRBEGRIEARER TR EHNEGEE

Ao



#aIT R EIGIAREET

ros2 run yahboomcar visual pub_image

#AT TR i
#1a(T usb BELERATR (FEIGETR)

ros2 launch usb_cam demo_launch.py

#1117 usb BELERT R (A HEIRER)

ros2 launch usb_cam Demo launch.py
tBXiETEIN:

1. B docker FEsaISCHERE usb AIKIRGLRRER/E L, FHEEE
MABRIEEGLgERNNEE, BREIEBE [docker FRAHE—-5. #

A\ docker 28]

2. HTFBLERIEEARZRRIF, 1517 usb BELERAT MY GUI B e
-+ ({530 jetson nano) , AILAZITAGEIGRE~IT R, RERATEH

2R rgt_image view TEEEE(G

BEHRIENE

docker Zimtai N\



ros2 run rqt_graph rqt_graph

/examine_image

/image_raw

/pub_image_node

BT ATEGERAITRIE<SH, £ rqt_graph PARER

/examine Image 1ZT

EEIEANIE

SEIAMLEGIE AT, docker iR,

ros2 topic list



Hrppy/image MEHATRMRNERETE, BATESTTEIEEX MARAIEL
ERE,

ros2 topic echo /image

BJLAA rqt_image view TEEEEIE,



ros2 run rqt_image view rqt_image view

HEEE LAEFEERETR/image, AIEEERG (BRREREIERS
FRINBA LR, TUERAEEFTMAIESHARENT ERER)

2.2, BlMCHIRRR

B,

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar visual/

yahboomcar visual/pub_image.py

SR A EZBIRN—E, BERFRELI]R T /image raw BUIEREHE,
ARG EGEDE, (BERXERM T8N, ICEGREIREIERIEREE,
REkMHE, BHEBGIEEEUE->BIREIE- > BIGIEEIE.

#S\ opecv FELAK cv_bridge FE
import cv2 as cv
from cv_bridge import CvBridge

#0l% CvBridge 34&



self.bridge = CvBridge()

#ENX—MIIREVIR usb EGERREUE

self.sub img =

self.create_subscription(Image,'/image raw',self.handleTopic,500)
#EN T EGIEEEIERhE

self.pub_img = self.create_publisher(Image,'/image’,500)

#msqg FEIRRLEIGEUE imgmsg_to cv2, iXEER] bgr8 EEGIRITIET
frame = self.bridge.imgmsg_to cv2(msg, "bgr8")
#EGEUREIRRIEIGIE AR (cv2_to_imgmsg)AleRfrtHE

msg = self.bridge.cv2 to imgmsg(frame, "bgr8")

self.pub_img.publish(msg)

3. ZHBeIE SRR

3. ZH#BeIESIRR!

ATEFRLL usb IKIEG& L6, FREREBIYTE docker HiE1T, i docker
AEEEEIEGL, BNiES® docker FEHH [5. A docker Z588)

1. QR ZH4i3

1.1. QR Z#/BEN



QR HBE —#ERABAY—FR, QR KBZXX "Quick Response” RIS, Bl
RERNAIER, FERPEFE QR B tHASREWMRED, QREBAR
ERBEKX. AEMS. BME, BIRFRNFREGSEZSHFER.
HERZHhEeEmBERIEESE. EEERNRE QR BIXTUAZFFEN.

1.2. QR ZHBRYENS

BR Rt
[x] [=]
EAHRE  (Positioning markings) #RBE_4EREAIAE.
[=]
& HFHFRE (Alignment markings) INSEHERDEA, BUECMALTEREBIERL
itHIEsL (Timing pattern) iEidixeds, SiEsEaILUNRIEREEZ A,
1 IE#ER (Version information) XEISETERFMNQREBMEAS, BREQR
BEATENRES., BTFHEETIMNeRESEER-7.
I
—¢ -  {&HAER (Formatinformation) BXURNEEX THEMEBIEREENER.
HEERRABRENES.
B
l‘-:'g E EUBMERRIRIEE (Data and error correction keys) XEHET{RFSCREIE.
P

FpElEE (Quiet zone) X MXENTFHHESEFRIRIEREE, CAEREHEBES
SELARETHE.




1.3, QR ZH#HBRN5=

QR IBFEIREEREEREE (MRE) . B, BMESIA 30%89 455
CERIHARIA, TSN —4ERBRTATIEE. QR BBRIFIE=SEIZIA 7089 fEiE
B 4296 M1, BIEIRRASIUTHRFR, LB A QRBA. FRTE
FHFFFZI, EALIIRIEREE (FIa0RLL) #HITRIE. BEEZRIEL
ERGAINE] QR A3, RIS A/IMEIN, KBEEREEINER.

1.4, QR Z#8eIE5IRAY

1) . FBIEEE

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar visual/

simple _grcode

2) . TR (HIHY docker HRIREERENF)

python3 -m pip install grcode pyzbar

sudo apt-get install libzbar-dev

3) . €3 QRcode Create.py

H docker, FIFEUmREIN,



cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar visual/
simple_qrcode/

python QRcode Create.py

EFIETE SERFEANERRNRE, EFERHARS. XELISE
"yahboom"=FFFE AAEIEAHIF,

O S @ Figure 1

[

)
204
40
60 4
80

100 4

120

140 4

0 20 40 60 80 100 120

— B e Ha=m
AAHIN YRS, EHFNHNERRE—T, 3RER<2 yahboom B
.

IR,

#8617 qrcode 395
gr = qrcode.QRCode(

version=1,

140



error_correction=qrcode.constants.ERROR CORRECT H,
box size=5,
border=4,)
#ZSHEN
"'version: {B/9 1~40 RUEEER, #=HI"”HERSRIA/N (RAMER 1, 21 12x
12 g9%ER%F) .
INRBLRERFBEE, BEIREN None HER fit SEED

N

q,

error_correction: =6 —4EERVEIRA ETNRE. FIEE T 4 MNEE.
ERROR CORRECT L: K% 7%E8E/ NIRRT IE.
ERROR_CORRECT_M (ERIA) : K29 15% B/ M AISEIREEIREI LE,
ROR_CORRECT H: A% 30%aLE/ M5aIRASHHA IE.

box_size: #=H"#HREHENMIMEFESHERTEL

border: =HII0E (CZHILSERIAOFAIES) S2RUEFE (BUAS 4,

ERXTENENSRIME)

#qrcode Z#EFERIN logo

my file = Path(logo_path)

if my file.is file(): img = add_logo(img, logo_path)

#FNIIEE

gr.add_data(data)

# IEFEER

# fill data



gr.make(fit=True)
# ERE R
# generate images

img = gr.make_image(fill_color="green", back_color="white")

4) . iA%) QRcode Parsing.py

#HA docker, FIFEUmMIN,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar visual/
simple_qrcode/

python QRcode Parsing.py



(x=27, y=50) — R:48 G:66 B:37

EFiETR, BAETHNREEEGL, EFaRBIH"EBIRE,
FE F ERR R EERIRSHETHIRBINARE.

TR,

def decodeDisplay(image, font_path):
gray = cv.cvtColor(image, cv.COLOR BGR2GRAY)
# FEIICHEHAIR X FRAEIRM Unicode RSzl

barcodes = pyzbar.decode(gray)



for barcode in barcodes:

# TREN RO ER N E

(x, y, w, h) = barcode.rect

# EHERPFRIASRIALFIE

cv.rectangle(image, (x, y), (x + w, y + h), (225, 0, 0), 5)

encoding = 'UTF-8'

# ElHR, MRS CRIRNFRT

barcodeData = barcode.data.decode(encoding)

barcodeType = barcode.type

# HENR EHUREFISRE

pilimg = Image.fromarray(image)

# BIEEE

draw = ImageDraw.Draw(pilimg)

# S FRUHRRR, BE2: FERRN

fontStyle = ImageFont.truetype(font_path, size=12,
encoding=encoding)

# S FEDMMR, B2 XK, 23 FRER, S84 FA

draw.text((x, y - 25), str(barcode.data, encoding), fill=(255, 0,
0),font=fontStyle)

# PILER% cv2 BlR

image = cv.cvtColor(np.array(pilimg), cv.COLOR _RGB2BGR)

# I TN TR AR



print("[INFO] Found {} barcode: {}".format(barcodeType,
barcodeData))

return image

4, AR 15

4, AR 15

ATHRELL usb SIKIRER B, FrEfUABITE docker FrizfT, #EA docker
RS EEHIRGL, BINESE docker HFEHFH [5. #HA docker FEg]

1. Bk

IE5EISL(Augmented Reality), &R "AR" , RAR—IPEEIMERSER
SCHAISWRIGHISON, 2z T SER, =458, SCRYRERAGERM.
BEERXE., BRSSMEATFR, BIENEMRINTF. BR. =4EE,
B, WIEFEIMEEEIAERR, NAZIESHAF, AmiEREE/1NE,
MIMSEBIRSESCHARY "1HER" .

AR RZFEB=/RUEMMTR: OESHFMENHARIERER, @BBE
FI32EM; @RE=HREZETIERNEMEMUMIIR.
IRBRISLRAR S T ZHA. —H2E, IR EH. SERsR

B, LRRERNEM. HRMEEFHRASHFR.



2, EARE

£ AR =6IR9EdIR, BREGHEIIANS, FRTERIT. ASXHS
RBEER, FAEBEINENARNRS., ATREL usb RIKEEL A,
WEIRED] FIEEISIEITE (docker BIFFELERHIX—SE)

RTEM—HE 12 MR,

["Triangle", "Rectangle”,
"Parallelogram”,"WindMill","TableTennisTable", "Ball","Arrow", "Knife",

"Desk","Bench", "Stickman", "ParallelBars"]

3. BEaGS

RBEERRE

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar visual/

yahboomcar visual/simple AR.py

#H N docker Zg8f5, docker ZRimti\

ros2 run yahboomcar visual simple_AR



(x=614, y=217) = R:155 G:180 B:177

(q] BB, [f] BIUHRAREZRR.

TR BYFIRATHEE—RR, GUI BB, SEUREIRERM, B
FHRREFE AR RIIIRBIMER T iR, WRFEDVRARNR, ALISH
TERAR B ARRNEERIA IR

3.1.1, ROS &fE



ATREAEE T ROS, FEEBLAITRNINEE:

T FERREE, YIHRARRERIER
RIMEIG

BIILA TS EE ros iGi, docker &g

ros2 topic list

= root@jetson-desktop: /

root@jetson-desktop: / BOx24

/Graphics_topic: SRANEREZR, 1T ABZERBIAIHER.
/simpleAR/camera: BIGRNERETR, KMEK.

IR, AJLABITIA T ap 2, a0, FeSeiZdiak Desk (RERBEFRIN
BGH, JLUBTER)



docker Zigtii N\

ros2 topic pub /Graphics_topic std msgs/msg/String "data: Desk"

x=300, y=50) ~ R:46 G:56 B:65

BERMHEGRALAER rqt_image_view SkEZ&, docker i\,

ros2 run rqt_image view rqt_image view



Image View
JsimpleAR/camera . l'o %/ |10.00m :

/simpleAR/camera_mouse_left Smooth scaling | o°

= FFTEIEREE/simpleAR/camera BIRJEEEIL,

5. mediapipe #BIkITi%

5. mediapipe #BIkITi%

ATHRELL usb SIKIRER 6, FrEfUABITE docker FizfT, #EA docker
RS EEHIRGL, BINESE docker HFEHH [5. #HA docker Feg]

1. mediapipe &7

MediaPipe 2—5KH Google FFAHFTFIRAIEIE RIS F S N AFFATE
2R, BERMETERNEIEGNIEEZ, ATWEER T ZSMAZIRIEER,
NS, B3, (ERREREURLARAT AR EFSE0E. MediaPipe 2IESFEHY,




A LUETTHERANES ((NEIRS), BahiReE(0S # Android), TRAFIAR
$£88 b, HIEBENiR GPU hNiE. MediaPipe JSCRIFIREAIRMET S,
A FEFIEY ML iR 755, MediaPipe A9 /UHEZEH C++ SCHL, FHEMR Java
AR Objective C ZHESHISZHF. MediaPipe MEEMLSEIEHIES
(Packet) . @it (Stream) . itEH5T (Calculator) . B (Graph)
AR 7B (Subgraph) .
MediaPipe H4Ea:
inEIRINE: PIERIRE ML R R R B R EthaenE;
—RITEE, BERTREMEERE : SRS EIERAT Android, i0OS. &H
/z=. web FIHIEEN ;

BIRMER S REREEINEERIRE ML RS,
SEFTIR: Apache2.0 TRYESRIMBERS R, 2 BHMES.

2, {&H

2.1, EFETT

/

IFREIRIEEE,

DXF
HN
W

/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar_media

pipe/yahboomcar mediapipe

docker &g\,



# 01_FaBtal

ros2 run yahboomcar mediapipe 01_HandDetector
# 02 &35

ros2 run yahboomcar mediapipe 02 _PoseDetector
# 03_E{AHa

ros2 run yahboomcar mediapipe 03 Holistic

# 04_E BBl

ros2 run yahboomcar mediapipe 04 FaceMesh

# 05_ARaiRA!

ros2 run yahboomcar mediapipe 05 FaceEyeDetection

AFERa A5, i=iTEET

BoHh, IERILIEERTEIE, docker ZimiA,

HETRRMIER
ros2 run yahboomcar point pub_point
#HE viz BER T

rviz2

RRBIITPR, & iz PR =iE>E,



File Panels

interact

Help

"% Move Camera

Focus Camera ~ CmMeasure 2D Pose Estimate . 2D Goal Pose
i
2 pisplays
~ & Global Options
Fixed Frame ma|
Background Color Il 48; 48: 48
Frame Rate 30
o No tf data. Actual error:
» @ Grid v

Reset

File Panels Help

B Displays

~ @ Global Options
Fixed Frame map
Background Color [l 48; 48; 48
Frame Rate 20

Armove Camers [ jselect - Focus Camera “ 20 pose Estimate 4 20 GonlPose § Pubtsn point

& No tf data. Actual error
b+ ® Grid v

b ¥ PointCloud2 v

Add

Reset

@ pubiisn Point 4= =
@ Views
Type: | Orbit (rviz_default_ ~ Zero
- Current View  Orbit (rviz)
Near Clip Di... 0.01

Invert Z Axis
Target Frame
Distance

<Fixed Fral
Create visualization

Focal Shape... 0.05
Focal Shape... v :
Yaw 0785398 Rl
pitch 0785398 - £
+ Focal Point  0:0;0 @ Pointstamped

~ J/goal_pose
~ Pose
~ Jinitialpose
¥ PoseWithCovarilce

Caution - Hot surf:

Pt
PointCloud2

Show unvisualizable topics
Description:

The Point Cloud2 display shows data from a
sensor_msgs/PointCloud2 message.

Display Name
PointCloud2

Save Remove || |

s Views
Type:

- Current View  Orbit (rviz)
Near Clip Di... 0.01
invert Z Axis
Target Frame

Orbit (rviz_default_ ~

<Fixed Frame>
Di: 359635

Focal Shape... 0.05

Focal Shape... ¥

Yaw 0785398

Pitch 0.785398

Focal Point  0:0; 0

Remave Rename

28 ips

EBRiETFERNHERHE 01_HandDetector WFEFIR =

{24F 01-04 A demo,

BILAEIY rqt_graph BEET miGET

. RoEE

ecommended)

X cancel




ros2 run rqt _graph rqt graph

Imediaplpe
@_ /medlapipe/points |-l Imediapipe_point I/mediapipe_cloud

2.2, Hfth@kinix

docker &g\,

cd
/root/yahboomcar ros2 ws/yahboomcar ws/src/yahboomcar media

pipe/yahboomcar mediapipe

# AR

python3 06 FaceLandmarks.py
# ARl

python3 07 FaceDetection.py
# =4I

python3 08 Objectron.py
#EZE

python3 09 VirtualPaint.py



#FiafEH
python3 10 HandCtrl.py
#FERH

python3 11 GestureRecognition.py

05. ARIR%!




10. F
et

1. F&
piatcll

3. Mediapipe Hands

MediaPipe Hands £ — s\ RERO FRIFISTRISRRIRTT ., BRIFHSESS

(ML) M—maepsElfrit 21 A9 3D A4,

ENBNEGHTFERNG, RIEFERCEREES R HEUEAFX
WAy 21 4 SDFRTIARIRATIBHRRIREREN, RIEZARIT. 1%
BZI NN FEAFT R, EENWoIUNFMERESEESSE
1.

NATIREEESEYE, BT 2119 3D SiRFanFE T 30K iRESLHR
EI&, SRR (NEGREEIFIREX Z (8, RN NALTRERE Z15).



AT BB E TR FERESS, FXIFER AR BRI MY i &
R T ZEMER THNSREANRTEHMER, FISERGIZIEMNATY 3D A4xR,

. WRIST 11. MIDDLE_FINGER_DIP
. THUMB_CMC 12. MIDDLE_FINGER_TIP
. THUMB_MCP 13. RING_FINGER_MCP

. THUMB_IP 14. RING_FINGER_PIP

. THUMB_TIP 15. RING_FINGER_DIP

. INDEX_FINGER_MCP 16. RING_FINGER_TIP
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