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http://wiki.ros.org/hydro/Installation/Source
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BVyg-Ubuntu.2BTgpbiYjF_ROS_Hydro.28.2BbhSfnw.29

M N o g k0w DdhDPE P

i

BCE Ubuntu %0
#J1_sources.list

Wi keys

141k rosdep
EEACE

‘%% rosinstall

B0

£7g:

BCE Ubuntu #A:GE

B B R IF Ubuntu 2026 28 DL fo i R 45 23 restricted” . "universe"fl"multiverse"ix = i £
PRI AT . PRAT LAFEIE Ubuntu 45 B Sk 52 BOX AN «

i sources.list

Pic B R B4 L 156 G R 320K 1 packages.ros.org [#E.  H AT ROS Hydro () debian
A RS2 EF Precise. Quantal Al Raring iX =AM [ ubuntu #:1E R 45 .
e Ubuntu 12.04 (Precise)
o sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu precise
main" > /etc/apt/sources.list.d/ros-latest.list’
Ubuntu 12.10 (Quantal)
o0 sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu quantal
main" > /etc/apt/sources.list.d/ros-latest.list’
Ubuntu 13.04 (Raring)

o0 sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu raring

main"™ > /etc/apt/sources.list.d/ros-latest.list’

0 SR B KNS 1 AT DS oh SO AR, T DA R A N B B gz B 1
e Ubuntu 12.04 (Precise)

o sudo sh -c 'echo "deb http://www.cosrobotics.org/mirror-cn-sh/ro
s/ubuntu precise main" > /etc/apt/sources.list.d/ros-latest.lis

t!


http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BW4mIxQ-
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#cn.2BAC8-hydro.2BAC8-Installation.2BAC8-Sources.A.2BkU1.2Fbg_Ubuntu_.2Bj29O9k7TXpM-
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#cn.2BAC8-hydro.2BAC8-Installation.2BAC8-Sources.A.2BbftSoA_sources.list
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#cn.2BAC8-hydro.2BAC8-Installation.2BAC8-Sources.A.2BbftSoA_keys
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BW4mIxQ--1
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BUh1Zy1MW-rosdep
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#cn.2BAC8-hydro.2BAC8-Installation.2BAC8-DebEnvironment.A.2Bc69Yg5FNf24-
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BW4mIxQ_rosinstall
http://wiki.ros.org/cn/hydro/Installation/Ubuntu#A.2BZVl6Cw-
https://help.ubuntu.com/community/Repositories/Ubuntu

Ubuntu 12.10 (Quantal)

o0 sudo sh -c 'echo "deb http://www.cosrobotics.org/mirror-cn-sh/ro
s/ubuntu quantal main" > /etc/apt/sources.list.d/ros-latest.lis

t!

Ubuntu 13.04 (Raring)

o sudo sh -c 'echo "deb http://www.cosrobotics.org/mirror-cn-sh/ro

s/ubuntu raring main" > /etc/apt/sources.list.d/ros-latest.list

Mirrors (1%

#Bos:  AARMNEI source. list JGHEMAT sudo apt—get update B &2
PEAREAR ROS. 40 S 11 11 1) 4K 1406 P D B vt 1n) I B 5 I AR SR T v
ff R ) E ] DA —FR T, ka2 AT sudo apt—get install
ros—hydro—ros* , VEEJFHN * F@EEFF, XN MHSTLEZOLE. N
AR T L2220, PR3 R IR 2 1) 2 3 2 L inPhAT sudo apt-get
install ros—hydro-ros—base fiz4 [R5 & A BT b2 Sadk 21 B 75 B0 B8 5 7
— AT RS, TINILF ROS %0y FEFR ST AR B 4 FR T2 LA ros—hydro-ros
JPk (limr os—hydro—roscpp), FrARATATDAXAE 24,

NN keys

e wget http://packages.ros.org/ros.key -0 - | sudo apt-key add -

27 %
B2, RIS 15 R

e sudo apt-get update

£ ROS AR L S MA R R BUEM T H . J7fizede, JATFAE 7 DR A FER A EC B
IR . AR AT DL 2 AN R

o  HTHFREEARZEE: ) : ROS O ALE. rat. rviz. HL3E A . 2D/3D Fi) 2%
SR LA K 2D/3D A

o sudo apt-get install ros-hydro-desktop-full

B AariX
o  FEENEMRZS: ROS AN, raty rviz, Bl B E

o sudo apt-get install ros-hydro-desktop


http://wiki.ros.org/ROS/Installation/UbuntuMirrors
http://wiki.ros.org/rqt
http://wiki.ros.org/rviz
apt:ros-hydro-desktop-full?refresh=yes
http://wiki.ros.org/rqt
http://wiki.ros.org/rviz

=

F X R
o ROS L% ROS LA, wi¥ THLLKGEAEAHCHI % E, JE GUI TH.

o sudo apt-get install ros-hydro-ros-base

B i X
o MRSTZREE: R LLE R B ROS FR L (F 7 e B I R A 4 B T
55 [¥[f)“PACKAGE”):

o sudo apt-get install ros-hydro-PACKAGE
e.g.
sudo apt-get install ros-hydro-slam-gmapping

B AR ROS PR, Al ARG R i

apt-cache search ros-hydro

WI4E1L rosdep

M8 ROS 2 /i, REBES WM rosdep. rosdep BEME LRI PRFL A0 YRS I 42 4
o 22 B gm PR TR ) B, I8 4T — Se b L) ROS #0245

sudo rosdep init

rosdep update

MR E
AR, A VT LIZE R TIF AT 5 1 SN ELAF ROS FREEAEHY, Jrikn T

echo "source /opt/ros/hydro/setup.bash" >> ~/.bashrc

source ~/.bashrc

IR 2 T A IE—A ROS JA, TIEAMRRA%IE /. bashre th I} source &4/ FH il H]
1 ROS fit A} B[ setup. bash (.

BERAR I R REUIHe 2 H Zm A5 T 1) ROS fiAS, B4R AT EAIEAT

source /opt/ros/hydro/setup.bash

Z&E rosinstall


apt:ros-hydro-desktop?refresh=yes
apt:ros-hydro-ros-base?refresh=yes

e G R

rosinstall &5 ROS KATIC KK H e 24T TR € R & — a2 sl Lk R
N3 ROS F2 Fr- B i 7 1 B o

PRAT US04 42 2% rosinstall:

sudo apt-get install python-rosinstall

ATTIER. 70491 | BB | RS | /75 8% | 7R 8
H X%

%:>] ROS
REZ

*#>] ROS

B TR 23 05 SO Z B, AR AT LG I BLR P 5 50k %2 2] ROS:

o JRHEOIHGE - SEZPDFIRE] ROS.
oMLY - BB ROS KL TIRERE

A% ROS UM ITE 2 VE4015 RS ROS 120 Ui,

R E S

A =AHTT AT DL R B B 5. SRR AR . TS B R (Search)
TR . WARARE L 2 IovE IR B ) il R 073, BAT BL2 R hitp://answers.ros.org
BRE AR AR, ERE M ERER.

PR SRR RBUE 245 5.

AT

REHIER 75 C 22 ROS B AL LRI TR M 2 34> il 58 A i TR AT DR /R I R 24 H

MIEAF L. IRt AT DOE I3 WA TT (1 ROS AURS 51 Rk G- B S B SRABL D) e (1 #2241 VA 2K 1)
(ML)

2 I T

‘v Tt is appreciated that problems/questions regarding this tutorial
are asked on answers. ros. org. Don’ t forget to include in your question



http://wiki.ros.org/rosinstall
http://wiki.ros.org/rosinstall
http://wiki.ros.org/cn/ROS/Introduction
http://wiki.ros.org/cn/ROS/Concepts
http://wiki.ros.org/cn/ROS/Higher-Level%20Concepts
http://wiki.ros.org/cn/Client%20Libraries
http://wiki.ros.org/cn/ROS/Technical%20Overview
http://wiki.ros.org/cn/ROS/StartGuide#A.2BW2ZOYA-ROS
http://wiki.ros.org/cn/ROS/StartGuide#A.2BYn57VGhI-
http://wiki.ros.org/cn/ROS/StartGuide#A.2BYn5O43gB-
http://wiki.ros.org/cn/ROS/StartGuide#A.2BWYJPVU9.2FdSg-wiki
http://wiki.ros.org/cn/ROS/Tutorials
http://wiki.ros.org/cn/ROS/Introduction
http://wiki.ros.org/cn/ROS
http://answers.ros.org/
http://answers.ros.org/
http://code.ros.org/lurker/list/ros-users.html
http://answers.ros.org/
http://wiki.ros.org/Support
http://www.ros.org/browse/
http://answers.ros.org/

the 1ink to this page, versions of your OS & ROS, and also add appropriate
tags.

ZHIFHCE ROS 54
Description: AZFETEMIA T ROS 4236 5 EEALE
Tutorial Level: BEGINNER

Next Tutorial: ROS {4 2% /41

HX

2% ROS
2. EHME
B1lE ROS TAEA 1A

Y
1. 23 ROS
IR S IR LR 2 QG Se 1% IR ROS 2238 i I e il 22 36

VER: WIRREAE SR ML apt IXFEI B AR R 22 ROS 1Y), T4 %238 f5 X e

AEEBEAIR, HHT KRG IR B C o XS o BT (B il . IRIIIT R
W E| ROS B AT RS 2 MR A5 BUE FE AU — T i) ROS BRI, IRBLZRE—A
HERBERRMH R T LIE, SUBAERZE RS H ) home HXF—FE.

I

1R ROS M, 1REFEFHRNTEZE source £/ setup.*sh X —4, ZiEHE
RIS IR 2% 'source' i BRI R S BIAS BT IXSERRAE R AL, Ky ROS R=AK#T
FEM 2 s (] BN, T I A el L T B VAR A BRSBTS T DAL R AN [ A
o E A AR R EINE S -

IARARAE B HRAE ] ROS AT TGS 1 S, W/ O IEMRCE T AR, —
AT I TR R TR CE W E T 1% ROS _ROOT Ml ROS PACKAGE PATH IXFERIIA
S A

$ export | grep ROS

R KIBA IR, APXAEHER 7 £ source' Bt 'setup. *sh’ XX F 1.
ROS &R B 34 X He'setup.*sh' U, 83 BA R 5 A BT RAFAEAS A Hb 5


http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem
http://wiki.ros.org/cn/ROS/Tutorials/InstallingandConfiguringROSEnvironment#A.2BW4mIxQ-ROS
http://wiki.ros.org/cn/ROS/Tutorials/InstallingandConfiguringROSEnvironment#A.2Be6F0BnOvWIM-
http://wiki.ros.org/cn/ROS/Tutorials/InstallingandConfiguringROSEnvironment#A.2BUhte.2Bg-ROS.2BXeVPXHp6lfQ-
http://wiki.ros.org/ROS/Installation
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_ROOT
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/ROS/EnvironmentVariables
http://wiki.ros.org/ROS/EnvironmentVariables

o HITKAL apt MBI ELES 2 ROS BAFELI 222 K setup.*sh 1.
e f£ rosbuild workspaces "l 25l rosws [ T B AR
o TE4iiE BL 223 catkin BN H B4 K.

ER: EATAERE P IRES 4 HE 25 56 % rosbuild At catkin (IR FERMES I, X2R
N B TR PR F 77T DU SR 2320 1 ROS M AFEF . — KIS, rosbuild HL# T
5 Tl 1 catkin £ T S INARHERT CMake MU, BT AELE SR 2%, (H 2 5 i R i,
R A TR L AR G SR AUAD B AR R AT B ARSI N 8 T IX Ledn SARAR T 45 5
4 TH% 2 % catkin or rosbuild.

W Rk EN ubuntu R apt T2 k23 ROS [, IS AR <7E' /opt/ros/<distro> /!
HkH & 2 setup.*sh S, SRS VRA] AHRAT T 1T ) source fir 4

# source /opt/ros/<distro>/setup.bash

WAL B ROS BATHAZ A B <distro>.
Eb R 22 35 1102 ROS Hydro, ) ik 22

$ source /opt/ros/hydro/setup.bash

FERRRAT T 28 Sty YRR 5 2 Ja iz AT L 2% & J5 4 REI8 1T ros KR dr &, N 1t feix —
EHOIRE, ARAT L SEAE. bashre UM (I8 E = 2O RAE S ET RS0 7 1) home
H3To ) IR K<, ZFEAIREICE )G RG DAL IRPIT X L iy & le B 47 A5
R AT LU RAE A — G THE L 22 R RN DI S A R A ) ROS (L4 fuerte 1
groovy) .

BN, IR BIAEE RS0 6 BN ROS 223 H s ML #iX L setup.*sh 31,

614 ROS T./F %]

catkinrosbuild

X e E Tk & T ROS Groovy K JEHHlRA, X+ ROS Fuerte 2 F AR A &

rosbuild.

FHBERATF AR — catkin TAE 23]

$ mkdir -p ~/catkin ws/src

$ cd ~/catkin ws/src

HIE XA TAR R AR ) (FE'sre' H iR R, RA7—4> CMakeLists. txt 4
BOED  ARRIR AT L build™E

$ cd ~/catkin ws/

$ catkin make


http://www.ros.org/wiki/fuerte/Installation/Overlays
http://wiki.ros.org/rosws
http://wiki.ros.org/catkin/workspaces#Building_Packages_with_catkin
http://wiki.ros.org/catkin/workspaces#Installing_Packages_with_Catkin
http://wiki.ros.org/rosbuild
http://wiki.ros.org/catkin
http://wiki.ros.org/catkin_or_rosbuild
http://wiki.ros.org/catkin/workspaces

W g sk wkEDdDE DR

catkin_make @& 7E catkin TAEZE (Al —ANEF TR TR, WRIREE— T 451 H=x
N iZ A F'build Fl'devel X AN 152 . 76 devel SCE e BRI LLE 3] )L setup.*sh 3¢
o source 1X LT H TR — N AT DK M /T TAE 2= W2 B 7E ROS TAEMSE S T2
KT IR ECAR T i B 2217 [ 5k catkin ST 2 N K1 5 source — BT AR A setup.*sh U A

$ source devel/setup.bash

BRI TARA S S e i, $F KA LL4kERS: 5] ROS AT A S HRE.

2. ROS XLH RGN A

Description: AH 244 ROS U R4 &, B4 417 1A roscd. rosls #1 rospack [f]
iR

Tutorial Level: BEGINNER

Next Tutorial: & ROS #4141,

catkinrosbuild
S

PO T iR A R GRS
HRFTHE
{#H rospack
{H roscd

T H%

roscd log

{EH rosls

Tab Hzh5e s
JEIE

PR 1 ff S Rt

o Packages: ¥%ffl, /& ROS MHEFAR AL R, AR EA] VSR
JPRE RIPAT SO AR Foe Fah M AR .

e Manifest (package.xml): J& ., F&XFF HAEHIAE B RIHE, H 1w SCRA-EH
KIUE B Z MK R, X BAFERA . ged & AV n Pl 5

Show note about stacks

RS TH



http://wiki.ros.org/catkin/commands/catkin_make
http://wiki.ros.org/catkin/workspaces
http://wiki.ros.org/catkin
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem
http://wiki.ros.org/rospack
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BX.2BuQH06GieNlh072fPt.2B32mCX.2FU-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BZYdO9nz7ft9d5VF3-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BT391KA_rospack
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BT391KA_roscd
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BW1B27l9V-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.roscd_log
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BT391KA_rosls
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.Tab_.2BgepSqFuMYhCPk1Fl-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-NavigatingTheFilesystem.A.2BVt6Yfg-
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheFilesystem

FEF RS2 DA EARZ ROS B, HE a7 TR (tln Is M cd) SRR &
EHZEB Bl ROS St 178 T Ay & THRR R HIX L AE

%A rospack

rospack FeVFARIREUE A B I A A5 2 TZIK%ZEEP, AR K #] rospack # find &
Ok IT, 1Z AT PR A R E’JE%@ Efs

JRERFE

# rospack find [HL4FR]
ZNUE

$ rospack find roscpp
oz 4t -

e YOUR INSTALL PATH/share/roscpp

WHRAYRELE Ubuntu Linux #:4E 24t @it apt K43E ROS, (R iz HEMHLE 2.

e /opt/ros/groovy/share/roscpp

{#H roscd

roscd & rosbash fiF &4 H1 ) — B RVFIREAR Y (cd) TAF H 25N 5 4
(GREE S
ERF

# roscd [AHBLI[I/FTHIFI]
ZNAE
$ roscd roscpp

N T BAEEAICAYIHE] | roscpp HAFE HXT, BERATAT LMEH] Unix i< pwd i
24T AR H k-

S pwd

RS Z 2 2

° YOUR_INSTALL_PATH/share/roscpp


http://wiki.ros.org/rospack
http://wiki.ros.org/rosbash
http://ss64.com/bash/cd.html
http://ss64.com/bash/pwd.html

fRATLAE 2] YOUR INSTALL PATH/share/roscpp 12 §iffif rospack find 78 3|8
RAFRAE—FEN .

R, B ROS fH e T A —FE, roscd RAETIH BB ER 12 O &6 57
ROS PACKAGE PATH #F#ArE 4, BEEE ROS PACKAGE PATH &
AR ET LAST N -

$ echo $ROS_PACKAGE PATH

) ROS_PACKAGE PATH A BR it S IR R 17H ROS B WRIHR, H HAEA
Bz MHE STk, — DA ROS PACKAGE PATH HIBEASE 1R

e /opt/ros/groovy/base/install/share:/opt/ros/groovy/base/instal
1/stacks

BRI BR R FR A 2R AL, FRATLIFE ROS PACKAGE PATH HRINTE 2 HEME, %
AR E S b .

T HX*

i roscd tHA] A4 B — AN AR B AR REE I T B &

$ roscd roscpp/cmake

$ pwd
VAT S eiE

e YOUR INSTALL PATH/share/roscpp/cmake

roscd log

i/ rosed  Log ATLLEIHE] ROS 4R4F it SO E R . A ETER IR, MSREA T
TIATAT ROS P2, RS SRAL % H R AT .

WD AIET I ROS T, HA T BLZiK:

$ roscd log

14 rosls

rosls /& rosbash a2 — &7, B RVFIREEAZHRI KA TR AR LIS HAR AT Is

e (FIHZ .



http://wiki.ros.org/roscd
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/ROS/EnvironmentVariables#ROS_PACKAGE_PATH
http://wiki.ros.org/roscd
http://wiki.ros.org/rosbash#rosls
http://wiki.ros.org/rosbash
http://ss64.com/bash/ls.html
http://ss64.com/bash/ls.html

F2::

# rosls [AMBEALF[/THZ]]
ANCIE

$ rosls roscpp tutorials
&

e cmake package.xml srv

Tab H )5 AN

BN A TR AL BRI 22 LU B /£ 2 BT A rf roscpp  tutorials
MUK ARR, EiEMZ, —5% ROS TASCE TAB [ 25 i N ThRE .

PN

# roscd roscpp_tut<<< I{EHEIZ TAB B >>>

% TAB )5, AT Z 2 B Ak B RAR A2

$ roscd roscpp tutorials/

XRZAH, BN roscpp  tutorials & HfTHE——A4HFREL roscpp  tut fERITk
] ROS #ff..

AR 2
# roscd tur<<< ILEIHTZ TAB f >>>

Fe TAB SIS, fir &R R T A 3 e 52 1

$ roscd turtle

B2, EXFENFE L2 MR, turtle FFk, 4RI TAB 85 M 1% 25 H T E
P turtle JFk ROS #f-4u:

e turtle actionlib/ turtlesim/ turtle tf/

RIS AE A AT FPARRLZ AR R 2

$ roscd turtle

BAELE turtle JEH%IA s 2R J51% TAB #:


http://en.wikipedia.org/wiki/Command_line_completion

& O NP P OoDdbdDE R ODNDPRE

# roscd turtles<<< iH{% TAB 4 >>>

B R — AR 2R L turtles FF3k, FrLMRRBIIZ2E B

$ roscd turtlesim/

[ Jo
RBVFELERSE T ROS 4 THEMIM 4 72
e rospack =ros + pack(age)

e roscd =ros + cd
e rosls=ros+Is

X4 77 NAEVF 2 ROS drd TH < 3.
BIMARCE TR T ROS ISR G, % TRBADF IRl > T4,

3. fJ& ROS T2

Description: Z< &/ 43 tnfal {8 ] roscreate-pkg 5% catkin 81 & — /N # F5 e AL, 348
rospack & FEF AL I AKHIE R o

Tutorial Level: BEGINNER

Next Tutorial: 41t ROS &7 11

catkinrosbuild

H X

—A> catkin F£ 70l A4 4H 82
fE catkin TAE 7 (A o R RE 7 £
f1#—A> catkin f£/7 £

T2 7 A A i ok &=

— A

i) 42 A4k

E e AR FE A

H 5 X package.xml

AR PR

A Ao

YRR P3RS

PR AR 2



http://wiki.ros.org/catkin/Tutorials/create_a_workspace
http://wiki.ros.org/roscreate
http://wiki.ros.org/catkin
http://wiki.ros.org/rospack
http://wiki.ros.org/cn/ROS/Tutorials/BuildingPackages
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BTgBOKg-catkin.2Begtej1MFdTFOwE5IfsRiEA.3F
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BVyg-catkin.2BXeVPXHp6lfROLXaEegtej1MF-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BUhte.2Bk4ATio-catkin.2Begtej1MF-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2Begtej1MFT52NVlFzfPs-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BTgB.2Bp0.2BdjVY-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BlfRjpU.2BdjVY-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2Bgepbmk5JT2B2hHoLXo9TBQ-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2Bgepbmk5J_package.xml
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BY8.2BP8GgHe34-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BfvRipIAFaAd7fg-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2Bi7hT72gHe34-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BT52NVph5aAd7fg-

5.
2.

I o e package.xml
E & X_CMakelLists.txt

—~ catkin T2 78 T4 2H A% ?

—/MEFAEARR N catkin B2 7 LA A LR K

o ZERFHWAIAE catkin compliant package.xml LA
o XA package.xml LR AR PRI IGE B
o FREFFANFIAE—A catkin XA ] CMakelLists.txt X/, T Catkin metapackages
H AL B — ANk CMakelList.txt SCAERT 5] o
o HFANHZXTFHER -MEFE.
o XEWRELEFR —NHZX I ARARENSE Z METFEAE.

B T R P ARV R AR
e my package/
° CMakeLists.txt

o package.xml

{£ catkin TTAF=5 A K RE P AL

FF & catkin B AL — MEE TR0 catkin TAEZSE], (HRRARHAT LA &
(standalone)catkin HAFAL . — AN ) AR 25 R Rl SR G B

e workspace folder/ —-— WORKSPACE

o src/ -- SOURCE SPACE

° CMakeLists.txt —-— 'Toplevel' CMake file, provided by ca
tkin

° package 1/

° CMakeLists.txt -— CMakelLists.txt file for package 1

o package.xml -- Package manifest for package 1

°

° package n/

° CMakeLists.txt -- CMakeLists.txt file for package n

° package.xml -- Package manifest for package n

FEARSEAHRE Z FESE I B catkin TAE 2[R ZRE G — /N2 F 1 catkin TAF%1H



http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2BZwBUDluMYhB2hA_package.xml
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.A.2Bgepbmk5J_CMakeLists.txt
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/catkin/CMakeLists.txt
http://wiki.ros.org/catkin/package.xml#Metapackages
http://wiki.ros.org/catkin/package.xml#Metapackages
http://wiki.ros.org/catkin/workspaces
http://wiki.ros.org/catkin/build_standalone
http://wiki.ros.org/catkin/build_standalone
http://wiki.ros.org/catkin/Tutorials/create_a_workspace

Gt —~ catkin F£/7 &L

AR BRI s el f B catkin_ create pkg 2R EIEE—/NME R catkin F2 761 DL K G
2 JE HRRE e A4 o

HSEV ) 2 il G2 catkin TAE A [0 AL QI catkin TAEZ[AIF 1) src H3X -

# You should have created this in the Creating a Workspace Tutorial

$ cd ~/catkin ws/src

WAEMEH catkin _create pkg fin & kA1 — 4 N'beginner_tutorials' T FE 7L, X
T A KH T std_msgs. roscpp Al rospy:

$ catkin create pkg beginner tutorials std msgs rospy roscpp

ZfdE— 48 beginner tutorials BT, XA B AL S —A
package.xml XA FI—A~ CMakeLists.txt A4, XN SCHE 4 B a8 T 30 VREEHAT
catkin create pkg & HHEALAIE .

catkin create pkg v & ZRRHIA package name, WA 7 EARIE W] DALE S [HI
0 R AR A A e R

# This is an example, do not try to run this

# catkin create pkg <package name> [dependl] [depend2] [depend3]

catkin create pkg fr & tHAHE 2 mA&IIRE, XLEDIRELE
catkin/commands/catkin _create pkq & ik .

2 P B KA IR A
— R

ZHTTEAf ] catkin_create pkg my 2B T JUMEF B/E REBUE, IIEFRATAT LA H
rospack 4 THRERE R,

(Jan 9, 2013) There is a bug reported and already fixed in rospack in groovy, which takes
sometime until the change gets reflected on your computer. If you see a similar issue like
this with the next command, you can skip to the next command.

$ rospack dependsl beginner tutorials

e std msgs

® rospy


http://wiki.ros.org/catkin/commands/catkin_create_pkg
http://wiki.ros.org/catkin/Tutorials/create_a_workspace
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/catkin/CMakeLists.txt
http://wiki.ros.org/catkin/commands/catkin_create_pkg
http://wiki.ros.org/catkin/commands/catkin_create_pkg
https://github.com/ros/rospack/issues/4
http://wiki.ros.org/rospack
http://answers.ros.org/question/51555/beginner-tutorials-segmentation-fault-with-rospack-depends1/?comment=51762#comment-51762
http://answers.ros.org/question/51555/beginner-tutorials-segmentation-fault-with-rospack-depends1/?comment=51762#comment-51762

e roscpp

WG URE R, rospack B4 TEIEIT catkin create pkg A IENSE MG,
X AR B R J5 R A7 AE package.xml ST

$ roscd beginner tutorials

$ cat package.xml

e <package>

° <buildtool depend>catkin</buildtool depend>
° <build depend>roscpp</build depend>
° <build depend>rospy</build depend>

o <build depend>std msgs</build depend>

</package>

I

FERZEOS, —MEBIOIESHEH SRR, i, rospy A HEMKRB.

(Jan 9, 2013) There is a bug reported and already fixed in rospack in groovy, which takes
sometime until the change gets reflected on your computer. If you see a similar issue like
this with the next command, you can skip to the next command.

$ rospack dependsl rospy

¢ genpy

e rosgraph

e rosgraph msgs
e 1roslib

e std msgs

— AR AT AT U LA R AR L, SEIZ R rospack AT BLIE IS I H T (1
MR o

$ rospack depends beginner tutorials


https://github.com/ros/rospack/issues/4
http://wiki.ros.org/rospack
http://answers.ros.org/question/51555/beginner-tutorials-segmentation-fault-with-rospack-depends1/?comment=51762#comment-51762
http://answers.ros.org/question/51555/beginner-tutorials-segmentation-fault-with-rospack-depends1/?comment=51762#comment-51762

Cpp_common
rostime
roscpp_traits
roscpp_serialization
genmsg

genpy

message runtime
rosconsole

std msgs

rosgraph msgs
xmlrpcpp

roscpp

rosgraph

catkin

rospack

roslib

rospy

A 5 SRR P A

M5 ALK HINT catkin_create_pka 4 AR N HEI L AIA B0 PR 4L PR 4
LB 0T 5 SR A

H € X package.xml

H 3h4E %) package. xml U NAZAEVRIFTFER AR o BUELEIRATT—# R B B B AR A
package.xml LA R BF—AN T BARE B FIFR S LR

FHIRAREE

B IR AR -

5 <description>The beginner tutorials package</description>


http://wiki.ros.org/catkin/commands/catkin_create_pkg
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-fb97e97d8b791b4f6b911c62d34fe5604a07675c_5

AR A BT IR SR 28, (BRI 3 A T R, PN T
B LM . R P — A LA 52 2 St T AT T

Y HIRRE

R ARG E 2

VIH#AT 5 B
7 <!-=- One maintainer tag required, multiple allowed, one person p

er tag —-->

8 <!-- Example: -->
& <!-- <maintainer email="jane.doelexample.com">Jane Doe</maintai
ner> —->

10 <maintainer email="user@todo.todo">user</maintainer>

X /& package.xml FESRIRE K NEZEPRRE, BOVE REW L NI AR BURE P AL A AR R
NG BAOTEIS —MYEPE AR, EURA TG Z R IRAT AN Z A By 7 AEbR%E i
HE A B ARRGL, IEROZAERRZER email J& 4 HHE S SR -

VAT 5 BoR
7 <maintainer email="you@yourdomain.tld">Your Name</maintainer>

RS

ORGSR ARRE,  [FIE (0t 75 2L

AT o

12 <!-- One license tag required, multiple allowed, one license per
tag ——>
13 <!-- Commonly used license strings: -->
. 14 == BSD, MIT, Boost Software License, GPLv2, GPLv3, LGPLv2.1,

LGPLv3 —->
15 <license>TODO</license>
PRI AZAE B — RV el PS8 & S )X B, — 285 WL IR VR A] #0 BSD. MIT. Boost
Software License.GPLv2.GPLv3.LGPLv2.1 f LGPLv3. ¥k LL£E Open Source Initiative
HR SR A T AN AT RSO AE ORAE S o X T ARBAEFRA R4S BSD 1, A28 ROS
WA B A3y DA T iz

P75 WoR
8 <license>BSD</license>

AR 2

FE T RIBRZE KRR P B & PR B0, X L8 143> build depend.
buildtool depend. run depend. test depend. J&T-iXLCkR2E (T L0 HiE 5%
Catkin Dependencies M<K R . EZ BTIERVES, BOAIRATE std msgs. roscpp.
Fl rospy 1E4 catkin_create _pkg a4 MIZ4, At AA UK ISV G R a0 F -



http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-2f2f1839d8bd274cd8f99fd961a225fe80fcc1d2_7
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-2f2f1839d8bd274cd8f99fd961a225fe80fcc1d2_8
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-2f2f1839d8bd274cd8f99fd961a225fe80fcc1d2_9
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-2f2f1839d8bd274cd8f99fd961a225fe80fcc1d2_10
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-30d7f8b2d6d329b74df4869bade8fdfa316bb17c_7
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-0e6145b2e070238d1afa432d8b9a6a2e65d073cf_12
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-0e6145b2e070238d1afa432d8b9a6a2e65d073cf_13
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-0e6145b2e070238d1afa432d8b9a6a2e65d073cf_14
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-0e6145b2e070238d1afa432d8b9a6a2e65d073cf_15
http://opensource.org/licenses/alphabetical
http://opensource.org/licenses/alphabetical
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-c2f485d5ba9efdc616470c2d71df9cf14a55e882_8
http://wiki.ros.org/catkin/package.xml#Build.2C_Run.2C_and_Test_Dependencies
http://wiki.ros.org/catkin/commands/catkin_create_pkg

YT 5

27 <!-- The * depend tags are used to specify dependencies -->
28 <!-- Dependencies can be catkin packages or system dependencies
-—>
29 <!-- Examples: -->
~ 30 <!-- Use build depend for packages you need at compile time: -->
31 <!--  <build depend>genmsg</build depend> -->
32 <!-- Use buildtool depend for build tool packages: -->
33 <!--  <buildtool depend>catkin</buildtool depend> -->
34 <!-- Use run depend for packages you need at runtime: -->
35 <l== <run_depend>python-yaml</run depend> -->
36 <!-- Use test depend for packages you need only for testing: -->
37 Ll == <test depend>gtest</test depend> -->

38 <buildtool depend>catkin</buildtool depend>
39 <build depend>roscpp</build depend>

40 <build depend>rospy</build depend>

41  <build depend>std msgs</build depend>

KT catkin FERIASEAER buildtool depend, BT FRA 15 H IR EL 2 O & v i E
build depend FrZsrr. ZEAGIH, PONTE i AIE 4T I F0ATT 75 252 F B BT A 45 5 IR LA,
IRl 3 75 B0 B — MKV 43 5098 i 31 run_depend #r&&

YT B R

12 <buildtool depend>catkin</buildtool depend>
13

14 <build depend>roscpp</build depend>

15 <build depend>rospy</build depend>

16 <build depend>std msgs</build depend>

17

~ 18 <run depend>roscpp</run depend>

19 <run depend>rospy</run depend>

20 <run depend>std msgs</run_ depend>

5 5EH package.xml

BUER TR e L IR NURAE AR 2S5 1 package.xml SCAF AR AT BN 1

1 <?xml version="1.0"7?>

2 <package>

3 <name>beginner tutorials</name>
4 <version>0.1.0</version>

5 <description>The beginner tutorials package</description>

7 <maintainer email="you@yourdomain.tld">Your Name</maintainer>

8 <license>BSD</license>


http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
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http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_28
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_29
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_30
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_31
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_32
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_33
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_34
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage#cn.2BAC8-ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.CA-d87a8d4de6deb9eab1939da1cf21677f0774e6cd_35
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http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
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9 <url type="website">http://wiki.ros.org/beginner tutorials</ur

1>
10 <author email="you@yourdomain.tld">Jane Doe</author>
11
12 <buildtool depend>catkin</buildtool depend>
13
14 <build depend>roscpp</build depend>
15 <build depend>rospy</build depend>
16 <build depend>std msgs</build depend>
17
18 <run_depend>roscpp</run_ depend>
19 <run depend>rospy</run_ depend>
20 <run_ depend>std msgs</run_ depend>
21
22 </package>

F 52 X. CMakelLists.txt

B, XMLETEF TS BN package.xml M DR IR R B2 R T TR, BIER
A LAGkS: FIHIZORE T - catkin_create pkg #ir4 42 CMakelLists.txt ST E fG 8255 T
%1k ROS T2 LRI BRE T A

BUETRELEIE T MB ROS 2P, # FREATFa6S X v

A

> |
%Pk ROS a7 1
Description: AHFEA/ 44 ROS F2 74 (19w 3 7 15
Tutorial Level: BEGINNER

Next Tutorial: Pz ROS 5 /i

catkinrosbuild
H %

YmERE
{#iH catkin make
TG gm PEARIIAE 7

4. Ji R

— B T TR RGO BA TR LT da g B N4 G R R T .
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http://wiki.ros.org/catkin/commands/catkin_create_pkg
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http://wiki.ros.org/cn/ROS/Tutorials/BuildingPackages
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes
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R AR IEN apt BE e RAOE T ERZ3 ROS 1, WA RFCLBNZH
Gf BT RS o

10155355k source TRIGIAEEAC & (setup) X4, £ Ubuntu o EEEFR 40T

$ source /opt/ros/groovy/setup.bash

i catkin_make

catkin make & — M AT T H, Bk 7 catkin fIFRE TAEFRFE /77T LA A catkin. make
FE1E CMake Fr#fE TAERAEFHKIRIA T cmake 1 make.

5 7k

# 1F catkin TAEZIA T

S catkin make [make targets] [-DCMAKE VARIABLES=...]

CMake HrE TAEGRE FEZ 0] LLor N B R LA P 3R

R WRRETU a8, Hle Rg—/MEn CMake TAERFERIFIF .
# fE—> CMake WiHH

$ mkdir build

$ cd build

$ cmake ..

$ make

$ make install # (W[i%)

4> CMake LREAESw BN AR PATIX M RAEERE . M, 24> catkin T H AT BLSCE T2
] 1, AR T

# In a catkin workspace
$ catkin make

$ catkin make install # (RJik)

ik Ak sre SR I catkin L. BHEIRA T #ES % REP128. WAk
FRIVEARRY ANTE BRI TAE A5 Al (~/catkin_ws/src), LU/ AE ¥ my srec t, ABARTT LA
XFERALEH catkin_make:

ER: BTN AT TR, B my_sre AAFEFES

# In a catkin workspace


http://wiki.ros.org/catkin/commands/catkin_make
http://wiki.ros.org/catkin/commands/catkin_make
http://wiki.ros.org/catkin/commands/catkin_make
http://ros.org/reps/rep-0128.html

$ catkin make --source my_ src

$ catkin make install --source my src # (optionally)

Xt catkin_make B =R FMER 512, 1E2% catkin/commands/catkin_make

VAR G Rz AN Y SR A

X IEED gk H AR, EFRNE— TG (C+)/(Python) HFE, BINIRATEE
FEHE& P CMakelists. txt {4,

IR ATHE)E > ROS R HRE, B iZCA0EE T —A catkin TAEZS ] F1—A4
4y beginner tutorials f catkin f&/F 4. IAEY)HF] catkin workspace Jf# & src
SO

$ cd ~/catkin ws/

$ 1ls src

e Dbeginner tutorials/ CMakeLists.txt@

YRET LA B—/N 4N beginner tutorials [ASCfEde, IXmLEVRIEZ B
¥ catkin_create pko #FE BAIEER) . BIAERATA LUMEH catkin_make SRIw1FE T :

$ catkin make

ra] LB )R % cmake 1 make % {5 5.

e Base path: /home/user/catkin ws

e Source space: /home/user/catkin ws/src

e Build space: /home/user/catkin ws/build

e Devel space: /home/user/catkin_ws/devel

e Install space: /home/user/catkin ws/install

o fi##

e #### Running command: "cmake /home/user/catkin ws/src
e -DCATKIN DEVEL PREFIX=/home/user/catkin ws/devel

e -DCMAKE INSTALL PREFIX=/home/user/catkin ws/install" in "/home/

user/catkin ws/build"

o fi##

e —- The C compiler identification is GNU 4.2.1


http://wiki.ros.org/catkin/commands/catkin_make
http://wiki.ros.org/catkin/commands/catkin_make
http://wiki.ros.org/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/ROS/Tutorials/WritingPublisherSubscriber%28python%29
http://wiki.ros.org/cn/ROS/Tutorials/CreatingPackage
http://wiki.ros.org/catkin/Tutorials/create_a_workspace
http://wiki.ros.org/catkin/commands/catkin_create_pkg
http://wiki.ros.org/catkin/commands/catkin_make

—-— The CXX compiler identification is Clang 4.0.0
—-—- Checking whether C compiler has -isysroot
-—- Checking whether C compiler has -isysroot - yes

-—- Checking whether C compiler supports 0SX deployment target fl

—-—- Checking whether C compiler supports 0OSX deployment target fl

ag - yes

-- Check for working C compiler: /usr/bin/gcc

-- Check for working C compiler: /usr/bin/gcc -- works
-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

-- Check for working CXX compiler: /usr/bin/c++

-- Check for working CXX compiler: /usr/bin/c++ -- works
-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Using CATKIN DEVEL PREFIX: /tmp/catkin ws/devel

-- Using CMAKE PREFIX PATH: /opt/ros/groovy

-— This workspace overlays: /opt/ros/groovy

-- Found PythonInterp: /usr/bin/python (found version "2.7.1")
-- Found PY em: /usr/lib/python2.7/dist-packages/em.pyc
-- Found gtest: gtests will be built

-- catkin 0.5.51

-—- BUILD SHARED LIBS is on

-- ~~ traversing packages in topological order:

-— ~~ - beginner tutorials

-- +++ add_subdirectory (beginner tutorials)

-- Configuring done

-- Generating done



© N o g k~ w NP

e -—- Build files have been written to: /home/user/catkin ws/build
o fi##

e #### Running command: "make -j4" in "/home/user/catkin ws/build

1]

o fit##

catkin_make & ek E R BN ETENEE. B2 X TZERNGEE, ES%
REP128 il catkin/workspaces. 5 &y & 2 H X mAERINBEMRRE, HILD
I DAAE catkin TAE=RIEZAEK T, HH 1s AF:

S 1s
e build
e devel
e src

build H 32 build space FIBRIAFTEEAL B, [FIT cmake F1 make 271X Bk i FH Sk fic &
H9mBFIRIFEF . devel HEAR devel space FIERIAFTEALE, [F]I t/E 2E AR 22 35 FE 4
ZATAE AT BAT SO R ST L T

BAERAT I T — ROS B2 P4, # FRBATEAAH ROS i .

5. B ROS 35 /5

Description: AZFEFZEA A ROS K (graph) i 1718 roscore.rosnode il rosrun i
AT THE .

Tutorial Level: BEGINNER

Next Tutorial: ¥ f# ROS 5/

H X

iR s
EINE &
R

% - i JE
roscore

{#F rosnode
i rosrun
E


http://wiki.ros.org/catkin/commands/catkin_make
http://ros.org/reps/rep-0128.html
http://wiki.ros.org/catkin/workspaces
http://wiki.ros.org/catkin/workspaces#Build_Space
http://wiki.ros.org/catkin/workspaces#Development_.28Devel.29_Space
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes
http://wiki.ros.org/roscore
http://wiki.ros.org/rosnode
http://wiki.ros.org/rosrun
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BUUhRs2dhTvY-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BVv5pgl.2F1aYKP8A-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BgoJwuQ-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BW6JiN3rvXpM-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#roscore
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BT391KA-rosnode
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BT391KA_rosrun
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingNodes#A.2BVt6Yfg-

Seth oAt
PR B M RO, WHETLL 4k 52,

$ sudo apt-get install ros-<distro>-ros-tutorials

FAARE FH B ROS K AT hAS 44 #R (11 4 electric.fuerte.groovy. h y d r o Z8) ¥ ifsi'<distro>',

B 1A

o Nodes: 1 i, — /N s By — AN ATHAT SO, BT LUEE ROS 5 HE 5 mldt 75
o Messages:i§ &, HER M ROS ##EKA, HTIT B S]—A1EE .

o Topics: iR, 15 s A DURATTH S BIUE R, o mT DATT Bl LA O B

o Master i i Hids, ROS ZFRMRS (L Bhas sk 214 tt).

o rosout: ROS #1414 T stdout/stderr.

o roscore: FAL+rosout + ZHRS & (BEURS S SAERHAN4H).

TR

A RS HAE R ROS FEF R A — N ATHAT SO . ROS 5 s m] U] ROS %7
5 HABY A

WAE . AT LR AT B AR R, A AT DUBR (A R R 55
& it
ROS % /i [ Fe VR AN R FE 15 5 9 55 00719 05 2 8] AR
e rospy = python % /i
e roscpp = C++ U E
roscore

roscore RARIEIZEITHTA ROS F&5F i B L EiE T 6 2.
BT
S roscore

SRJE ARG BISRABL N T A A5 S

e ... logging to ~/.ros/log/9cf88ced-b14d-11df-8a75-00251148e8cf/

roslaunch-


http://wiki.ros.org/Nodes
http://wiki.ros.org/Messages
http://wiki.ros.org/Topics
http://wiki.ros.org/Master
http://wiki.ros.org/rosout
http://wiki.ros.org/roscore

machine name-13039.1log
Checking log directory for disk usage. This may take awhile.
Press Ctrl-C to interrupt

Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://machine name:33919/

ros_comm version 1.4.7

PARAMETERS
* /rosversion

* /rosdistro

NODES

auto-starting new master
process[master]: started with pid [13054]

ROS MASTER URI=http://machine name:11311/

setting /run id to 9cf88ced4-bl4d-11df-8a75-00251148e8cf
process[rosout-1]: started with pid [13067]

started core service [/rosout]

12k roscore BATJE TIEIEW WU, IRA T RERAFAEMKEE W 8. S0
W2 v B —— LI A

R roscore RNREVIIEI IR RBAIR, XATBERE N /. ros LRk
JHJ& T root ™ (A root JH P A REVIHD  ABEGZ A I H R R &


http://www.ros.org/wiki/ROS/NetworkSetup#Single_machine_configuration

$ sudo chown -R <your username> ~/.ros

1% FH rosnode

I —ANFRILSE, 7 LAE ] rosnode 123817 roscore —HEE BT

BT 4.

FER: AT —ANFIOZRIY, IRIGBITIR S0, FIRIGT/. bashre
VSR, WRAREBITRMT rosnode (A HBL— 2 B8, WYFRTEE RN
—BSIRBIE B SCAFRIURAG /. bashre Bi# Fah S B 1.

rosnode &R YAETIZITH ROS 7 {5 B rosnode 1ist 82-%HIEELIAT &

$ rosnode list

o REHH

e /rosout

XTI ET A — AN SAEIZAT rosout. [REAIXANT S F T UREE D 35 A
R ER, il REEBITN.

rosnode info &R Bl E R T —AMREE 1T A RE B

$ rosnode info /rosout

X TIATEZ LG KT rosout MIER, Flin, F bhe kA

/rosout agg.

e Node [/rosout]
e Publications:

° * /rosout agg [rosgraph msgs/Log]

e Subscriptions:

° * /rosout [unknown type]

e Services:


http://wiki.ros.org/rosout

° * /rosout/set logger level

o * /rosout/get loggers

e contacting node http://machine name:54614/ ...

Pid: 5092

PHE, LEATEREEZ R AL A, AR rosrun 3 75— A5 5.

% rosrun

rosrun o VFRME R4 BLHESAT — M N BT S (M A 75 B AE X AN 1 5 42)
F:

S rosrun [package name] [node name]

PLEFRATAT LIS 4T turtlesim AR turtlesim_node.

G, AR B

$ rosrun turtlesim turtlesim node

4= F turtlesim & 11:



a TurtleSim BE

YER: XM turtle FTESFIARIO turtlesim B CURIE. BlEL, X HEA
VEZ A turtle , TR Z— A5
FE—A™ B2

$ rosnode list

e /rosout
e /turtlesim
ROS 1 — A5 KRR 52 R o] CLId I iy 247 ST L B 44 PR o

KM turtlesim & MF1EE T 8 (8 HIE] rosrun turtlesim &R ctrl

-CY)o MAEILIRATE AT E, HEX —RMH Remapping Argument 2387 s 44 Fx:


http://wiki.ros.org/Distributions#Current_Distribution_Releases
http://wiki.ros.org/Remapping%20Arguments

$ rosrun turtlesim turtlesim node  name:=my turtle

e, FRATBFEH rosnode  1ist:

$ rosnode list

o MREFEWEELIT:
e /rosout

e /my turtle

HE: WHRARNE S fturtlesim EFERH, X AR RRE IRIE L R ctrl-C {%
A AR R E H, 83 R% A $ROS_HOSTNAME H5is &, IX7E
Network Setup - Single Machine Configuration 5174 & X . #R7] LL22iRiEF& rosnode
5%, iEid: $ rosnode cleanup

AT A BH/my_turtle 5. FH R4~ rosnode 54, ping, kK
D

$ rosnode ping my turtle

e rosnode: node is [/my turtle]

e pinging /my turtle with a timeout of 3.0s

e xmlrpc reply from http://aqy:42235/ time=1.152992ms
e xmlrpc reply from http://aqy:42235/ time=1.120090ms
e xmlrpc reply from http://aqy:42235/ time=1.700878ms
e xmlrpc reply from http://aqy:42235/ time=1.127958ms

[ JEt
KT RN A
e roscore =ros+core : master (provides name service for ROS) + rosout

(stdout/stderr) + parameter server (parameter server will be introduced

later)

e rosnode =ros+node : ROS tool to get information about a node.
e rosrun = ros+run : runs a node from a given package.


http://www.ros.org/wiki/ROS/NetworkSetup#Single_machine_configuration

g NP R P W E wDdDEDNODhDE R

FIXHE, BEZL T T ROS T A2 TIER), F—=5, BITRTH—T
ROS i, A8 e

turtlesim_node, i#{% ~“Ctrl-C”

6. BEME ROS 155

Description: AHFE /44 ROS 1 i (topics) LA & Wifal { F rostopic Al rxplot iy 447 T H.

Tutorial Level: BEGINNER

Next Tutorial: 2 ROS Jliz 55 F1 224

Hx

i

roscore

turtlesim
g R R turtle
ROS Topics
{£H] rat graph

rostopic /-44

fi#i ] rostopic echo
f#iFH rostopic list
ROS Messages
f#ifHl rostopic type
Yk42~ 3] rostopic
f#iFHl rostopic pub
f#iFHl rostopic hz

{4 rqt_plot
H4h

roscore
B SHIR roscore CL&IEAT, FTHF—ANHT B i :

S roscore
W RAREAE R A E— R EFE hig 4T roscore, IR ARAIBESFE B N H KRS B

e roscore cannot run as another roscore/master is already running.


http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics
http://wiki.ros.org/rostopic
http://wiki.ros.org/rxplot
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BXwBZyw-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#roscore
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#turtlesim
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BkBqPx5UudtiP3HoLY6dSNg-turtle
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#ROS_Topics
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rqt_graph
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#rostopic.2BTst.2BzQ-
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rostopic_echo
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rostopic_list
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#ROS_Messages
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rostopic_type
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2Bfud.2B7VtmTmA_rostopic
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rostopic_pub
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rostopic_hz
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingTopics#A.2BT391KA_rqt_plot

e Please kill other roscore/master processes before relaunching
KRIEER, BN AT ZEA —A roscore fEIZATHLE T .
turtlesim

TEARZFERIRA B S A HE] turtlesim, IEE—MFIIKSRHIZ1T:

$ rosrun turtlesim turtlesim node

I I B A e AR A ] turtle
Pl T 75 B L Aok P ) turtle (383, EE— A& a7

$ rosrun turtlesim turtle teleop key

° [ INFO] 1254264546.878445000: Started node [/teleop turtle], pi
d [5528], bound on [aqy], xmlrpc port [43918], tcpros port [5593
6], logging to [~/ros/ros/log/teleop turtle 5528.log], using [r

eal] time

e Reading from keyboard

e Use arrow keys to move the turtle.

BUAEAR AT DA PR B A b i T k4% turtle 383h 1. WRASRERER], i5iEH
turtle_teleop_key FTTE 23 5 1 LR (AR I 12 B4\ RE S W 35



r|:| TurtleSim E“EI

BUAEARAT LA turtle 183 1, R HERAT KA XTI RKAERH.

ROS Topics

turtlesim node #5£ifl turtle teleop key 2 & i@t —4 ROS &k B AHE
{51, turtle teleop key fE—ANiERE b RAMILHGAIEE, M turtlesim NI P ZiE
AU 2o N IEERATE I rat_graph RIS S RTIEAT 1T RS

W R RZ electric s RIIKIRA, 4 rat £AR K, i rxgraph
K&

/4 rqgt_graph

rat_graph A5 GUEE— -5 20 RIS T AT rt_graph & rqt BFF
[~ 5y A S, VB ket

e $ sudo apt-get install ros-<distro>-rqgt


http://wiki.ros.org/rqt_graph

e S sudo apt-get install ros-<distro>-rgt-common-plugins

W AR ROS fRA 4 FR (Holn fuerte. groovy. hydro £5) Sk # #iigi<distro>.
FE— &I IEIT:
$ rosrun rgt graph rqt graph

PRz F BN E PR EE -

ROS Graph

| @ | Nodes only =1 /

namespaces [ actions [ dead sinks [ leaftopics [ Hide Debug = & Highlight & Fit | (2] |

/teleop_tu@ /turtle1/command velocity e

WIHERARN AR IRAE/ turtlel/command velocity F77, MR K] ROS 7 i (i A FNLE 5)
FIE R (L) B2 mssion o IEWRATE 21, turtlesim_node fl turtle_teleop key
IR @ — M8 /turtlel/command velocity (i ok B AL .

ROS Graph

| @ |  Nodes only =/ /

namespaces [ actions [ deadsinks [ leaftopics [ Hide Debug | (& Highlight & Fit | (9] |

/teleop_tuile\/ /turtle1/command velocity e

rostopic 4%

rostopic w4 LHEBELLRIFEE ¢ ROS B IS B
PRAT LA 5 B I A rostopic HIFand:

$ rostopic -h



e rostopic bw display bandwidth used by topic

e rostopic echo print messages to screen

e rostopic hz display publishing rate of topic

e rostopic list print information about active topics
e rostopic pub publish data to topic

e rostopic type print topic type
B FORIRATIAT P ) — 28 T &K B turtlesim.
[ rostopic echo
rostopic echo AJ L IRTERAE R B K A (88 .
Fi::
rostopic echo [topic]

IERATE—PMF &I FE T turtle teleop key i mifE
/turtlel/command velocity 1% CF hydro i) b RARFI%E .

$ rostopic echo /turtlel/command velocity

WIRAR ] ROS Hydro MILZJEHIRA CRED » 11817

$ rostopic echo /turtlel/cmd vel

PRAT BEAG AN BITAT AR U4 R A IAE I AT B0 R A 30208 L o 82 R ORFRA i ik 44 T 7 1) A
turtle teleop key *7 sk AA%ds. AR turtle BH IR KTER T EREREF
turtle_teleop_key ¥7 RmiB/TH FIEERNIL S E .

BUAE S AR5 T 1R BT TR BN B o 2N T A4S A2

e linear: 2.0
e angular: 0.0
o ———

e linear: 2.0
e angular: 0.0

e linear: 2.0



e angular: 0.0

e linear: 2.0

e angular: 0.0

e linear: 2.0

e angular: 0.0

o # 7E hrydro 1R

linear:

IAELLFRATFE —F rqt_graph (JRAIAEFRERH— F ROS graph) . IEWRFTA 211,
rostopic echo(ZtE/RE) BEHITH 1 turtlel/command velocity 1%/,



ROS Graph
| @ | Nodes only & |/ /

namespaces [ actions [ deadsinks [ leaftopics [ Hide Debug | (& Highlight & Fit | (7] |

[turtle1/command_veloci

[teleop_turtle turtle1/command_velocity

Jrostopic_14245_13551798

/] rostopic list

rostopic list BEWEHIHIFA 2RI B AUAAT (15 R .
IEEATES T list T HENSH, PRtz

$ rostopic list -h

e Usage: rostopic list [/topic]

e Options:

° -h, --help show this help message and exit

(] -b BAGFILE, --bag=BAGFILE

° list topics in .bag file

° -v, —--verbose list full details about each topic
° -p list only publishers

° =8 list only subscribers

1 rostopic list F{# ] verbose .
$ rostopic list -v
556 4 0% A TR T I R LR e A £
e Published topics:
° * /turtlel/color sensor [turtlesim/Color] 1 publisher

° * /turtlel/command velocity [turtlesim/Velocity] 1 publisher

° * /rosout [roslib/Log] 2 publishers



° * /rosout agg [roslib/Log] 1 publisher

* /turtlel/pose [turtlesim/Pose] 1 publisher

e Subscribed topics:
° * /turtlel/command velocity [turtlesim/Velocity] 1 subscriber

° * /rosout [roslib/Log] 1 subscriber

ROS Messages

R[] (I8 A 2 AE T R (A 1% ROS Y B SLHLM) . X T KA

(turtle teleop key)RIiT s (turtulesim node)Z [A][EAS, KAT2EAILT 5 4% 2 8] D6
IR IE TN [FISR B . o X RS T A 2R B2 th R AR 7 T v B2 e 1) .
ffifl rostopic type fin & ] LA B K AR LA E S )y B2,

fiiffl rostopic type

rostopic type @4 FIREE AT K AT G KT B 257,
FH%:

rostopic type [topic]
1217 (3F hydro hR):
$ rostopic type /turtlel/command velocity
o RNIZEFE:
turtlesim/Velocity
hydro Wi igia17:
$ rostopic type /turtlel/cmd vel
o IRMIZEEE:

geometry msgs/Twist

FATATLMEH] rosmsg v &R EE B IITEATEBL CIF hydro fi):



$ rosmsg show turtlesim/Velocity

e float32 linear

e float32 angular

hydro Ji :

$ rosmsg show geometry msgs/Twist

e geometry msgs/Vector3 linear
° float6d x

° floated vy

° floate4d z

e geometry msgs/Vector3 angular
° float6e4d x

° floated vy

° float64d z

WAERATCZLHIE T turtlesim 5 ST HHE 9 B2, 32 N oRIRATTEE AT BAZS turtle AT 2>
T o

Uk 24 >] rostopic
DERATCE TR 742 ROS HITHE, T RBATIFURZ & Bk H rostopic.
f#i ] rostopic pub

rostopic pub R RAEHEHE A AT B LTS B HEH1E L
2

rostopic pub [topic] [msg type] [args]

A~ CIE hydro fi) -

$ rostopic pub -1 /turtlel/command velocity turtlesim/Velocity -- 2.0
1.8

A~ Chydro fiRg):



$ rostopic pub -1 /turtlel/cmd vel geometry msgs/Twist -- '[2.0, 0.0,
0.01"'" '[0.0, 0.0, 1.8]"

LA AT & 25058 — 21 B 4 turtlesim, R E A 2.0 K/NRZGEFEA 1.8 K/ M ETT 46
%z‘j]o

- TurtleSim [=][x]

KRN EEEE R T, b IRATREA i — F A g — 122
e rostopic pub

o IXZRATAHE 2 KA B BIIEAGE 1 L

° =1

o (BN S) XS LT rostopic KAfi— MR ES FEH.

e /turtlel/command velocity

o XAV EPTRAT B HIIEE AR



turtlesim/Velocity

o IXRPTKATIE AR,

U5 IX 25 UR AT LI AT 2345 T RIS B 0 AR 2 L. 1XAE
HE A S ARITS - (nis) MHOR RN .

W

2.0 1.8

EWZ B EI8, 7E—/ turtlesim/Velocity 4 B B HA & EFH MR LR TE:
linear fil angular. fEAHIF, 2.0 & linear (K, 1.8 & angular f{H. iX
eSO SR IZ IR YAML IV AR S5 1, IX7E YAML SR A B 2 1R .
AECAEET turtle CAFIEFEE) 7. XEEN turtle 75 Z—/NMEE AIE N 1HZ [ty

wm?{%ﬁ%%xjﬁwo FATATUAEA rostopic  pub -1 @& RAA— MEE M 20

(4E hydro i) -

$ rostopic pub /turtlel/command velocity turtlesim/Velocity -r 1 -- 2.
-1.8

hydro hf:

$ rostopic pub /turtlel/cmd vel geometry msgs/Twist -r 1 -- '[2.0, O.
0.0]"'" '[fo.o, 0.0, 1.871"

XA A LA THZ (A R AT T 5 iy 4 SR L AL L


http://wiki.ros.org/ROS/YAMLCommandLine

= TurtleSim [=)[x]

BATWAT AR —F rqt_graph H &, 7T LLE # rostopic KAR#s 11 & (Z0t8) IEfES
rostopic echo #545 (&) HATIEIE:

ROS Graph

€  Nodes only - |/ U/
& namespaces [ actions [ deadsinks [ leaftopics @ Hide Debug @& Highlight & Fit | (1)

/turtle1/command_velocity, [rostopic_14245_1355

turtle1/command_velocity

[teleop_turtle

Jturtle1/command_velocity

fturtlesim

@_1 4405_1355179938589

IEWRFTE RN, turtle 1IEYE — AN ESIEE) . AT PATE— AN & S i i
rostopic echo 4 REH turtlesim F & A7 I -



f§ /] rostopic hz

rostopic hz fiy4 R ARIR B Kbl KA A
P

rostopic hz [topic]

BAHE—F turtlesim node K Ai/turtle/pose A k.

$ rostopic hz /turtlel/pose

ReE 2

e subscribed to [/turtlel/pose]

e average rate: 59.354

° min: 0.005s max: 0.027s std dev: 0.00284s window: 58

e average rate: 59.459

° min: 0.005s max: 0.027s std dev: 0.00271s window: 118

e average rate: 59.539

° min: 0.004s max: 0.030s std dev: 0.00339s window: 177

e average rate: 59.492

° min: 0.004s max: 0.030s std dev: 0.00380s window: 237

e average rate: 59.463

° min: 0.004s max: 0.030s std dev: 0.00380s window: 290
BAEBATAT LARNIE T turtlesim 1E LAK 2 60Hz A R A AR S turtle. AR AT AL &

rostopic type flrosmsg show & KREC T HEANE B TE IR 2 X 145 B (3E hydro
WD

$ rostopic type /turtlel/command velocity | rosmsg show

hydro fix:

rostopic type /turtlel/cmd vel | rosmsg show

F|IIRATC L5 7 @IS rostopic KREF WEHEAHRE MRS, B R RBWAH S —1
T EHREE turtlesim & A M EUE .

ffH rgt_plot



EE: WRAREHFE electric BUE R HIH ROS A, 4 rqt i A FHK, EE
H rxplot iy 4 KACE .

rqt_plot 4 Al PASZE 7R —AN R AR BN BRI . I BLERAT R
rqt plot 4 kR&eH|IEAE KA/ turtlel/pose 1EH8 SR ETR . &k, E—4
Frekuidizdt rqt plot @b

$ rosrun rqt plot rgt plot

XS —ANHTE O, R 2 A 0 — A SCRHE BLTRR AT LA N 75 B4 601 8t 75 BLm
fN/turtlel/pose/x Ja Z BiAL T2 PRSI S 1040 S o e A 7. 3% — Fizdgdl,
X} /turtlel/pose/y BEREMIFEMERE . BUERSAE B F 2 turtle (1) x-y 17 B AR

MatPlot
Topi:[,-" ” Eli'L' l[ -'J

OO ¢+ BB ’

1
=]

— Jfturtlel/pose/x
| —  fturtlel/posely

F5 RIS P 2 B R — 2 SR AL AR BEORR PR P 45 5 O o BT B R M A 0 B 3 A
win/turtlel/pose/theta, R<E W~ E AR EE:


http://wiki.ros.org/rxplot

1.
2.
1.

MatPlot
Topi:[,-" ” Eli'L' l[ -'J

OO ¢+ BB

‘ — turtlel/pose/theta ‘ oS 2 v

A HFER A b, E M Ctrl-C B H rostopic #74, HEREE turtlesim k415417 .
FIHIRATCL I T ROS 16 @2 Wi TAER, £ T ORIBATTIF 4% ) B ROS Hit %5 F1 2%

7. HAE ROS fREFISE

Description: & Z £ 4 | ROS fit % 1 2 iy m R, Bl K 447 L A
rosservice 1 rosparam f#44 FH 777% .

Tutorial Level: BEGINNER

Next Tutorial: i/ rqgt console F1 roslaunch

H X

ROS Services
f#i H rosservice

rosservice list



http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams
http://wiki.ros.org/rosservice
http://wiki.ros.org/rosparam
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#ROS_Services
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#A.2BT391KA-rosservice
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosservice_list

W N Ewow N

rosservice type
rosservice call

Using rosparam

rosparam list

rosparam set and rosparam get

rosparam dump and rosparam load

AHRBNAT—ZHEFZN ) turtlesim node {57E121T, MAERANTREF turtlesim $2 4
T A MRS

ROS Services

%% (services) J& 17 s [ALEINA A —F 0. RS 0T Sk IEER (request) 3k
A—AmR. (response)

i F rosservice

rosservice AJ MREMIEH ROS &/ h/ RS HELLR AL IR S . rosservice $2fi
TR Z ] LIAE topic LM 4, W FrR:

i

rosservice list AT RS B B

rosservice call W H S E AR5

rosservice type Ll e it

rosservice find RIERTL F RS find services by service type
rosservice uri 4 R4 # ROSRPC uri

rosservice list

S rosservice list

list fy4 8o turtlesim 55320 T 9 MRS : HE (reset) Gk (clear) | FiE
(spawn) , &1k
(kill) ,turtlel/set pen, /turtlel/teleport absolute, /turtlel/teleport
_relative, turtlesim/get loggers, andturtlesim/set logger level. [t
FANEAS rosout T AR ALk
% /rosout/get loggers and/rosout/set logger level.

e /clear
° /kill

e /reset


http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosservice_type
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosservice_call
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#Using_rosparam
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosparam_list
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosparam_set_and_rosparam_get
http://wiki.ros.org/cn/ROS/Tutorials/UnderstandingServicesParams#rosparam_dump_and_rosparam_load

e /rosout/get loggers

e /rosout/set logger level

e /spawn

e /teleop turtle/get loggers

e /teleop turtle/set logger level
e /turtlel/set pen

e /turtlel/teleport absolute

e /turtlel/teleport relative

e /turtlesim/get loggers

/turtlesim/set logger level

FANMEH rosservice type A HE—SEE clear k5

rosservice type
il 7 i

rosservice type [service]
BRATKEFE clear AR5 11257

$ rosservice type clear

std _srvs/Empty

45 22 Cempty), IX R IAZE XM RS AT ESE (i, 15 RA T ERIER
5, WNHEEEIE o FHBINMEAH rosservice call 2RSS :

rosservice call
i FH 71

rosservice call [service] [args]

oA os AR =, B Lt AT ESHOR A -

S rosservice call clear

IR, ARSSTER: T turtlesim node BT & EHIHLIZE .



rI:j TurtleSim [:][:]

W EE A (spawn) MSHIER, FADK 1w SRS

$ rosservice type spawn| rossrv show

e float32 x

e float32 y

e float32 theta
e string name

o ———

e string name

EA RS AR EATT AR E M BRI A E AR — R S, L7 H0enE&r), XEK
IS BRI 4257, ik turtlesim EEhAIE—.



$ rosservice call spawn 2 2 0.2 ""
;88 AN Ve N DR N UR A 2
e name: turtle?
DAERATHI S 0 R A% X -
= TurtleSim [=][x]

Using rosparam

rosparam ff 3 ERATREW 7 I/ ROS 24l % 4 (Parameter Server) F%dE.
KR 2% 2% RS AT A R T L VT L AR R R L BRI B R A EE 252 . rosparam £ F YAML
PGS L. — RIS, YAML FIERBIR A2 1288, 1. 0 2% 52, one &FFF
#, true AR, [1, 2, 3JREMHIE {a: b, c: d}£&F M. rosparam HRZ
AT DL RRIRESEL, W T os:

5 7%



http://wiki.ros.org/%E5%8F%82%E6%95%B0%E6%9C%8D%E5%8A%A1%E5%99%A8%EF%BC%88Parameter%20Server%EF%BC%89

rosparam set wEZSH

rosparam get RISHL
rosparam load M EEEU S %
rosparam dump R IEPNE
rosparam delete MER 24
rosparam list IS4

WARE B IS LIRSS 2% EHA LS HL
rosparam list

$ rosparam list

FATATLLE 21 turtlesim 1 RIE SIS & LA 3 DS HUH TRUE T Rt
e /background b
e /background g
e /background r
e /roslaunch/uris/aqy:51932
e /run id
Let's change one of the parameter values using rosparam set:

rosparam set and rosparam get

Usage:

rosparam set [param name]

rosparam get [param name]

BUERAME T St 1 £ (A -

$ rosparam set background r 150

Eidfe s T ZHE, EBATH RS ERIR S e UR 1 S8R

S rosservice call clear

BUE AT/ 5 F 76 DR ML R (R



= TurtleSim [=)[x]

BUERAN TR ES SRR S5 4 LIS HUE—R 0 5t ax (BIE R H -

$ rosparam get background g

e 86

TATATLUME A rosparam  get /R ERSHEIRS B EIRITA N

$ rosparam get /

e Dbackground b: 255
e Dbackground g: 86
e Dbackground r: 150
e roslaunch:

° uris: {'aqy:51932': 'http://aqy:51932/"}




e run id: e07ea7le-98df-11de-8875-001b21201aa8

PR] ReAy BB A X L5 B DA A J5 ST it rosparam R %5 5 i vl LASZHL:

rosparam dump and rosparam load
it 5

rosparam dump [file name]

rosparam load [file name] [namespace]

MAETRA T A 12405 N params.yaml SCf4:

$ rosparam dump params.yaml

PRECETT LR yaml SCHFERE NGB a4 4% 18],  ELinid copy #[Al:

$ rosparam load params.yaml copy

$ rosparam get copy/background b

e 255

2, AL T T ROS IRFMSHURST AV, K, BAT— RSl ]

rqt_console I roslaunch

H o E DR

8. fF rqt console f roslaunch

Description: AZFEN A Ui f# F rat_console #1 rat_logger_level AT, LA AAf{E
H roslaunch A 217 2 A1 e FIARRAS T rat TRIFAEE, Bk, SRR EHRZ
“ROS fuerte”sl 5 BRI RAS, E RN 225 1X A UL 2% I8 ERRAR I “r T

Tutorial Level: BEGINNER

Next Tutorial: 21{7{# /1] rosed

HXx

TS 223 rgt A1 turtlesim F2 745
f#H rat_console 1 rgt_logger level
H A58 i B

{ /| roslaunch

Launch ({4}

Launch SCA-f# T



http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/rqt_console
http://wiki.ros.org/rqt_logger_level
http://wiki.ros.org/roslaunch
http://wiki.ros.org/rqt
http://wiki.ros.org/ROS/Tutorials/UsingRxconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#A.2BmIRRSFuJiMU-rqt.2BVIw-turtlesim.2Begtej1MF-
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#A.2BT391KA-rqt_console.2BVIw-rqt_logger_level
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#A.2BZeVf13tJfqeL9GYO-
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#A.2BT391KA-roslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#Launch_.2BZYdO9g-
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#Launch_.2BZYdO9onjZ5A-

5.

roslaunching

i%e 2235 rgt A1 turtlesim F& 541
AR E rgt M turtlesim X MR, WRREA 2, Elwd:

$ sudo apt-get install ros-<distro>-rgt ros-<distro>-rgt-common-plugi

ns ros—-<distro>-turtlesim
HHH ROS KATHAFR(EL LN electric, fuerte. groovy. hydro 5% indigo) & Hefi
<distro>.

ER: IRATHECAAE 2 B FI R 2R P g i3 rqt A1 turtlesim, a0 SEARANR 5 1) 175 28 3 g 7%
— IR E.

f# H rqt_console 1 rqt_logger_level

rqt_console J&T ROS HEHES (logging framework)f—&B4y, FRZ R S % s
Ho.rqt_logger level RVFHAMEST sz i7h Hr 5 5 H £ (logger levels) (£
1% DEBUG. WARN. INFO #1 ERROR) .

AELEFRA 1R E — T turtlesim 76 rqt _console k{5 8, RN 7E rqt logger level
Rise H SR . 1E)G 30 turtlesim Z R e /E A ARSI & Hig4T rqt_console A
rqt logger level:

$ rosrun rgt console rgt console

$ rosrun rgt logger level rgt logger level

PR S5 A B -


http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#roslaunching

Console

[ | Load H X save H Ul Pause ‘Displayingﬂmessages

Clear

Message Seve
T )
Exclude Rules:
& severity Filter: Debug Info Warn Error Fatal
Highlight Rules:
& Message Filter: | | ] F

Logger Level
Nodes Loggers
ros
/rqt_gui_py node 7714 ros.roscpp
/rqt_gui_py _node 7787 ros.roscpp.roscpp_internal

ros.roscpp.superdebug

[ Refresh

AL FRAIFE— A Fr & )5 3)) turtlesim:

$ rosrun turtlesim turtlesim node

Levels

Debug
Info
warn
Error
Fatal



BN H B 46902 INFO, FTLMRSE 2 turtlesim H 3 fE i AT AE S, W~ B FR:

Console
| [Wiload || &save || [llPause |Displaying 1 messages Clear
Message £
#1 @ spawning turtle [turtle1] at x=[5.544445], y=[5.544445], theta=[0.000000] Info
4 ( (RN} "l

Exclude Rules:

& severity Filter: Debug Info Warn Error Fatal

Highlight Rules:

B Message Filter: |:turtle | OF

IAELEFRATRET — T rgt_logger_level & 1 3£i% 5 Warn ¥ H £ & 508 WARN, U1 &
FiR:

Logger Level
MNodes Loggers Levels
[rosout ros Debug
/rqt_gui_py node 7714 ros.roscpp Info
/rgt_gui_py node 7787 ros.roscpp.roscpp_internal
ros.roscpp.superdebug Error
Fatal

Refresh




PAEFRAI AL turtle Bhik2 sk M % rqt_console T4 (3F hydro i) -

rostopic pub /turtlel/command velocity turtlesim/Velocity -r 1 -- 2.0
0.0

hydro fii:

rostopic pub /turtlel/cmd vel geometry msgs/Twist -r 1 -- '[2.0, 0.0,

0.01'" '[0.0, 0.0, 0.071"

Console

[ i Load H X save H [l Pause lDisplaying 141 messages

Message

#141 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#140 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#139 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#138 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#137 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445)) War
#136 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#135 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) Wwar
#134 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#133 @ Oh no! I hit the wall! (Clamping from [x=11.120889, y=5.544445]) Wwar
#132 @ Oh no! | hit the wall! (Clamping from [x=11.120889, y=5.544445]) War
#131 @ oOh no! I hit the wall! (Clamping from [x=11.120889, y=5.544445]) Wwar
IFVETEr e FTNTETE [TrPe : c .. a4 a=sncon r raaaarclh tade .
e T )
Exclude Rules:

& severity Filter: Debug Info Warn Error Fatal
Highlight Rules:

& Message Filter: |turtle C1F

EPRAE 2SS

H S % LU AL e UrHEi -

Fatal




Error
Warn
Info
Debug
Fatal & mft/edk, Debug BRI /edk. Witk E HEEHARN] DLIREUZ SR K H DL

AR g A HEEE. b, K HESERE N Warn i, R&452] Warn, Error
Fatal X=/NEZHMATH HEWHE

BIAELEFRATH%Z Ctrl—C iB 1 turtlesim F5 55, R RIEATEAE ] roslaunch SkJEzh£ A
turtlesim =17 U — M4 5 A BALE— turtlesim 75 SR 5 —A turtlesim 5 2.

1§ FH roslaunch

roslaunch A PAHKRJE 3 e XAE launch ST I 2N i
FH%:

$ roslaunch [package] [filename.launch]

Jet)#eE] beginner tutorials FFEHIET:

$ roscd beginner tutorials

WH rosed PATRIE T, ICHEBE RS ATLH T K ROS_PACKAGE_PATH ¥ 5ids &, #HE
JHREQTT

$ export ROS PACKAGE PATH=~/<distro> workspace/sandbox:$SROS PACKAGE P
ATH

$ roscd beginner tutorials
WRARISATE 124K 2 beginner_tutorials #2576, UHIZREF BIGE A OIE, A ERFF

ROS/Tutorials/CreatingPackage #ife, F42 M8 6@ 7 K #/E ke g —A
beginner _tutorials & 1.

R I launch ST

$ mkdir launch

$ cd launch


http://wiki.ros.org/ROS/Tutorials/CreatingPackage

Launch /%

IAETRATRA EE — 44 M turtlemimic.launch (7] launch 3438 #ilRE G PLR R 2% S0 B
[

IHAT 5 B
1 <launch>

3 <group ns="turtlesiml">
4 <node pkg="turtlesim" name="sim" type="turtlesim node"/>

5 </group>

7 <group ns="turtlesim2">
8 <node pkg="turtlesim" name="sim" type="turtlesim node"/>

9 </group>

10
11 <node pkg="turtlesim" name="mimic" type="mimic">
12 <remap from="input" to="turtlesiml/turtlel"/>
13 <remap from="output" to="turtlesim2/turtlel"/>
14  </node>

15

16 </launch>

Launch SCA-fEsfT

BAEFRA VI 4812 A fdT launch xml S

AT 5 Bon
1 <launch>

TEIX BIRATTLL launch FrZETF Sk LA BHIX & —> launch SCAH-

DIHAT 5 BoR
3 <group ns="turtlesiml">
4 <node pkg="turtlesim" name="sim" type="turtlesim node"/>

5 </group>
6

7 <group ns="turtlesim2">
8 <node pkg="turtlesim" name="sim" type="turtlesim node"/>
9 </group>
FEIX BLIRATENEE 7 AT R 4L A 44 58] (namespace) PR3k IX 7y, Hrp—A 4k
turtulesiml, 53—~ 44 turtlesim?2, P54 2H 5L [ #R A5 FH AH 5] 1) turtlesim 5 5 44 4'sim'
XRERT LA FI B 5 S AS turtlesim BLDLES i A 2 7= A dr 2 0 58 o
VAT 5 BoR
11 <node pkg="turtlesim" name="mimic" type="mimic">

12 <remap from="input" to="turtlesiml/turtlel"/>


http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_1
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_2
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_3
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_4
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_5
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_6
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_7
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_8
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_9
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_10
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_11
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_12
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_13
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_14
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_15
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-91a3946a9c4cf7301bb55ec0c3f8a77f6c8f9777_16
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-21ef414cf4c910bb1286ff2aedfe349a32a099b9_1
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_3
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_4
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_5
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_6
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_7
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_8
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-0975bc12bed743bd6d6b7cf5af4a7bc4bf2fdd64_9
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-78308b822a594630211cae0b2b508b405d07b108_11
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-78308b822a594630211cae0b2b508b405d07b108_12

13 <remap from="output" to="turtlesim2/turtlel"/>

14  </node>

TEIX BFRAT A SOAEAT T 2, 85 BT A 1 R 1 A\ A 3 4331 B2 6y 44 4 turtlesim L Al turtlesim 2,
IXFEFLSH turtlesim2 47 turtlesiml.

DI
16 </launch>

IXANE launch ST 45 RS

roslaunching
IAELEFRA T roslaunch @43k 8 3 launch A

$ roslaunch beginner tutorials turtlemimic.launch

HUER 2 A PIA turtlesims #5301, 285 BATE — D ET &S M rostopic fir & KIkdk L
BOEH B

4k hydro fi:

$ rostopic pub /turtlesiml/turtlel/command velocity turtlesim/Velocit
y-rl--2.0 -1.8

hydro fix:

$ rostopic pub /turtlesiml/turtlel/cmd vel geometry msgs/Twist -r 1 --
'f2.0, 0.0, 0.0]" (0.0, 0.0, -1.8]"

PR FIHAS turtlesims 2[RI T B8, BAR R AT a4 HIE4h turtlesiml 3% 738 fE %
HE.


http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-78308b822a594630211cae0b2b508b405d07b108_13
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-78308b822a594630211cae0b2b508b405d07b108_14
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch
http://wiki.ros.org/cn/ROS/Tutorials/UsingRqtconsoleRoslaunch#CA-e33435967e0cc6e3273fdf1ce957aba2daaf5023_16

= TurtleSim (=x]|o TurtleSim

T —

AT AT LUl rat_graph Sk FIFEARLE launch SCEEH FE ) F4% . 84T rat FEE R E N
Hh&# rat_graph:

$ rgt
HE HIEEIEAT:

$ rqt graph


http://wiki.ros.org/rqt_graph
http://wiki.ros.org/rqt
http://wiki.ros.org/rqt_graph

rqt_graph__RosGraph - RosGui

ROS Graph
@ Nodesonly 2| |/ / :

| & namespaces [ actions [ deadsinks [ leaftopics & Hide Debug & Highlight & Fit | (o)

T ook 10430_13STINTINGE - [ourtesiont Rurtie? fcomemand veORY . porasimijsim - Aortiesim\Rurtiel/pose el Rurtiesin2/turtiet 4.y

|
Fgt, FWAVER K %4 T rqt_console #1 roslaunch fir4 48, 4% R KA 1IFUG2E > 4t

H rosed ROS 1 [{)4mia s . MAEMRTT A% Ctr]1—C 3B AT turtlesims 5557, [RNTE
T —mEFE R SEHE e,

9. ] rosed 4w# ROS H {1 3CAF

Description: AZFER st H rosed Sk fii b g1 72 o

Tutorial Level: BEGINNER

Next Tutorial: /2 ROS 71 5./l ROS il %%

H %
1. f#H rosed
2. [ Tab #4444
3. ZmiEsy

{4 rosed

rosed s& rosbash [—#B4r. FIHE ] LLE BB package % K3k B R F5 g e 1 SCA- T TG
TR EZ M ISR T .

S J7 %

$ rosed [package name] [filename]


http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd
http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd
http://wiki.ros.org/rosbash
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv
http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd#A.2BT391KA_rosed
http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd#A.2BT391KA-Tab.2BlS6IZVFoZYdO9lQN-
http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd#A.2BfxaPkVZo-
http://wiki.ros.org/rosbash

15

$ rosed roscpp Logger.msg

XA SEA R T WAl 4w roscpp package H i) Logger.msg 1.

HRZSEBIRATEAT R, T MR P REAEURR A 200 vim St 55420 35 9 i
R

MR A4 1E package EAGEME—1T, A 2IHE — NI, LEARGE B0 — A S0

fii ] Tab B4 E4

XA 7, TEANRITE R SO ISR s AR AT DUE BRI B R BT B4 48 1 SCAF
5 7%

$ rosed [package name] <tab>

I L i

rosed ERIA I 4niE 48 2 vimo R AR B HoA (1) g e A8 v B RBRIA IR, R T BB IR I
~/.bashrc (4, N FiEA]:

export EDITOR='emacs -nw'

1X¥% emacs 13 BN ERAGR IS .
JER: bashrc XEHIZCAE, H AR IS 4 H A 2221 HFHIZ S AN ZH 5 A5 17520
HIF— #7454, G EWemEX 7 EDITOR:

S echo SEDITOR

° emacs —nw

P C 28 B FFEH] T rosed, 72 F RN T 61 ROS JH.E HIROS 5.

10. 12 ROS JH S A1 ROS AR5

Description: AHFE LA 28 4 01728 54w 3 ROS JH S AIHRSS, LA rosmsg, rossrv i
roscp iy 24T LEIE

Tutorial Level: BEGINNER


http://wiki.ros.org/cn/ROS/Tutorials/UsingRosEd#Editor
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv
http://wiki.ros.org/rosmsg

Next Tutorial: 5—M& B VH B &K A as AT B 2% (python) (c++)

catkinrosbuild

H X%

W B (msg) IR %5 (srv) I 4H
ffF msg

B —1 msg

f#FH rosmsg

fEF srv

Bl srv

ffF rossrv

msg il srv #f it Z 1D IR
ARAGHE )

i

AR

N o o s~ DD P wbdhdDEeEDdbDE P

H S (msg) F R 55 (srv) /148
e JHEL(msg): msg XA MR ROS A FTd FIVE BERL Al s . ek
FHRAE A RIS 5 B4R .
o G5 (srv): —AS srv SRR — TR S . B SN SY 1 SRR R
msg XHAFIE package ) msg H3 R, srv SCHIAFE srv B R .
msg SCAFSERR B R AT I — AN R SR A AR R 44 . v DU R AR SR R
e int8, intl6, int32, int64 (plus uint*)
o float32, float64
e string
e time, duration

e other msg files
e variable-length array[] and fixed-length array[C]

£ ROS A — MR EE2EAY: Header, ‘B4 AN REFALIE (5B £ msg A
H—IT4 A LLE S| Header header [/ HA.

N A msg SCHFRIRES, EfEH] T Header, string, FHIHA 53 AMPIANE B,

Header header
string child frame id

geometry msgs/PoseWithCovariance pose


http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28python%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BbYhgbw.28msg.29.2BVIxnDVKh.28srv.29.2BTst.2BzQ-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BT391KA_msg
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BUhte.2Bk4ATio_msg
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BT391KA_rosmsg
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BT391KA_srv
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BUhte.2Bk4ATio-srv
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BT391KA_rossrv
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#msg.2BVIw-srv.2BkP2XAImBdoRrZZqk-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2Bg7dfl14uUqk-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BVt6Yfg-
http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#A.2BTgtOAE4qZVl6Cw-
http://wiki.ros.org/%E6%B6%88%E6%81%AF%28msg%29
http://wiki.ros.org/%E6%9C%8D%E5%8A%A1%28srv%29

geometry msgs/TwistWithCovariance twist

srv SCAE G iR SRR RN P s H == 00 B NI srv (10—

int64 A

int64 B

int64 Sum

Hor A A1 B ZiEK, 1 Sum S2& M .

%A msg
@i —1 msg

N, AT AEZ TR package HLE SCETHITH E -
$ cd ~/catkin ws/src/beginner tutorials

$ mkdir msg

$ echo "int64 num" > msg/Num.msg

R R T ——fE. msg U R — A7l . 88, kn] PG Rl p A 2
IJLAT AMS 2B 9 BRI B -

string first name

string last name

uint8 age

uint32 score

B TR, A RBI . BATEWIR msg UL A C++, Python FILE A5 5 (15
A5

% package. xml, Bl E & — FHEIEA:

<build depend>message generation</build depend>

<run depend>message runtime</run depend>

WREAE, winstE. R, EWERRE, 4012 % message_generation". 4RI,
TEIBAT IR, FATH 72" message_runtime”.



R Z s T F CMakeLists. txt SCH(AT LA BT LI #RE rosed).

7t CMakeLists. txt 3¢, FIH find_packag ei%k, X message generation [1]
M, IXFERR AT ARG R T . ARAT ELE 44 COMPONENTS 1) %13 L 14
message generation, FLFIXFE:

# Do not just add this line to your CMakelists.txt, modify the existin

g line

find package (catkin REQUIRED COMPONENTS roscpp rospy std msgs message

_generation)

HEHERe B, RIMEREAE A find_package, /Rt o] PLgm ki@t . X2 KA catkin FE4R
P 1Y) package #iEEGE—#T, PAth, @R HARK package A T find_package, 1R¥)
package MM 2 2 FIFEIIECE . HAE, {EUREIhgmien, &=idiiA find_package 21K
55 A

FIRE, IR ZEHORIR I E T Is 1T

catkin package (

CATKIN DEPENDS message runtime ...

o0

FRE G AR

# add message files(
# FILES

# Messagel.msg

# Message2.msg

#)

LR SH, HRE. msg & Message*. msg, AR T IZIXH:
add message files(
FILES

Num.msg

Fahisinmsg X E, FATEH{RE CMake &NIE7EAT 4 Bk 58T & A1/ project.  #ffx

T AR


http://wiki.ros.org/ROS/Tutorials/UsingRosEd

generate messages ()

PAE, PRATEVERE RO RIS 1o G RARAESZEDSEI, R4 skt LA 5, 2

Common step for msg and srv.

£ F rosmsg

DL E S RO B T A . Fi@E rosmsg show @74, 7 ROS 275 fefipid
?‘ﬁ A%wo

i R

$ rosmsg show [message type]

FE:

$ rosmsg show beginner tutorials/Num
ok =% 2:

e int64 num

£ I RIREG] b I B RS P

e beginner tutorials -- WEFI{ER package
e Num-- J4 54 Num.
WHRVREID T W ETER) package, Rt A] DL IS package 4. HiA:

$ rosmsg show Num

R¥ 2= E R

e [beginner tutorials/Num]:

e int64 num

WA srv
A& — srv

TENINIAA package @ — k%5«

$ roscd beginner tutorials


http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#Common_step_for_msg_and_srv

S mkdir srv

XAV T ARS, 12 MHARK) package HEH|— MRS . roscp &— MRk
P47 T B, ezl 7k e \—/ package & il 3] 74— package [ IIHE

5 7%

$ roscp [package name] [file to copy path] [copy pathl]

PUAEFRAITAT LU rospy_tutorials package o1& il — MRS S0 T

$ roscp rospy tutorials AddTwoInts.srv srv/AddTwoInts.srv

AR — 20 BATE MR srv U4 C++, Python AHARE 3 AU .

AR, RELWFTATAER, 78 CMakelLists. txt OGN 7 Xt
message generation K. :

# Do not just add this line to your CMakelLists.txt, modify the existin

g line

find package (catkin REQUIRED COMPONENTS roscpp rospy std msgs message
_generation)

(XF1], message generation Xf msg fl srv #REEAEH)

e, BR msg SCH2EL, PRt 2AE package. xml SO i —es k. &E I RULET,
TSI A A5 T

s, 23RN B A R
# add service files(

# FILES

# Servicel.srv

# Service2.srv

#)

MR E O srv 34 B sl e Service*. srv 3

add_service files(
FILES

AddTwoInts.srv


http://wiki.ros.org/rospy_tutorials

WAE, IRATVERCE SRR IEACES 7o Qi RARABSLRISEE, B2 mtBkid DU E Gy, 3
Common step for msg and srv.

¥ rossrv

DLk G dE— RS T T E PR . THi@E rosmsg  show 74, K ROS &7
REB IiZ RS

il 5k

$ rossrv show <service type>

11+

$ rossrv show beginner tutorials/AddTwoInts

PR¥G =% 2
e 1into4d a
e 1int6d b

int64 sum

PR rosmsg R, IRt AT AARE B AKI) package 44 R &K R 55 301
$ rossrv show AddTwoInts

[beginner tutorials/AddTwolInts]:

int64 a

int64d b

int64 sum

[rospy tutorials/AddTwoInts]:

int64 a

int64 b

int64 sum


http://wiki.ros.org/cn/ROS/Tutorials/CreatingMsgAndSrv#Common_step_for_msg_and_srv

msg 1 srv #7510 IR
Rk, fE CMakeLists. txt s30T &4

# generate messages (

# DEPENDENCIES

# # std msgs # Or other packages containing msgs
#)

FERRE IR 0 B A R B SO TR K RS 5 . msg U package  GXAMIF 24K
Wi std_msgs, ANEAIN roscpp,rospy), SR WTF:

generate messages (
DEPENDENCIES
std msgs

)

HI 380 7RO 2, B DABRATT 5 2 g A1 Y package:
# In your catkin workspace

$cd../..

$ catkin make

$ cd -

FITATHE msg ##42 F [¥).msg SCAFECR 56409 ROS PIrsRFE & ARG . ZE R C++330fF

W2 ETE /catkin ws/devel/include/beginner tutorials/. Python HASiES

=

7t ~/catkin ws/devel/1ib/python2. 7/dist—packages/beginner tutorials/m
sg B MO, lisp X2 H B

7£ ~/catkin ws/devel/share/common—1isp/ros/beginner tutorials/msg/ ¥
7.

PRI B X iE 2% Message Description Language T 1.

HeAg B

BAICEFEmBIALE ROS LA T AR MM 2SS i K24 ROS
T HABFRAE T H B

LD


http://wiki.ros.org/ROS/Message_Description_Language

$ rosmsg -h

PRA] LA B — R 5[ rosmsg T4

e Commands:

° rosmsg show Show message description

o rosmsg users Find files that use message
° rosmsg md5 Display message md5sum

° rosmsg package List messages in a package

rosmsg packages List packages that contain messages

FIAE AR AR T LASRAS 1 & (0 5 B0

$ rosmsg show -h

o X452 rosmsg show JIr i IS4k

e Usage: rosmsg show [options] <message type>

e Options:
° -h, --help show this help message and exit

° -r, —-raw show raw message text, including comments

[=] it
G B H AT AT AL Y — 2 4

e rospack =ros+pack(age) : provides information related to ROS packages
e rosstack = ros+stack : provides information related to ROS stacks

e roscd =ros+cd : changes directory to a ROS package or stack
e rosls =ros+ls : lists files in a ROS package
e roscp =ros+cp : copies files from/to a ROS package

e rosmsg = ros+msg : provides information related to ROS message definitions
e rossrv =ros+srv : provides information related to ROS service definitions
¢ rosmake = ros+make : makes (compiles) a ROS package

AR
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11. m 5 fa] S HOVH B AT 2 AT B %
(C++)

Description: AEFEKE AN UM GRS CH+I R AT 48 17 s T [ #3717 1
Tutorial Level: BEGINNER

Next Tutorial: Jlli7H 5 A Af 28 FVT 5] 7

catkinrosbuild
H %

G5 55 K AT e 13
PAES
AR i B
TR AN RN
PAES
RS i B

G 121

G 121

I 5 AT A% R

"7 1 (Node)" /& ROS Ha i3] ROS WL I ] $AT STE ARG . Rk, BT 8)
AR AT A ("talker"), ECEANBIFIZE ROS M H T HEH S

R B 2 HIHFEAE catkin T/E 73 ] FrAl 21 beginner_tutorials package #1% :

cd ~/catkin ws/src/beginner tutorials
P ACHY

7E beginner_tutorials package 12 F )& src Hag:

mkdir -p ~/catkin ws/src/beginner tutorials/src

XA H ¥4 174% beginner_tutorials package A J5ACHD.
7 beginner_tutorials package H.f17# src/talker.cpp S0, RGN AR :
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https://raw.github.com/ros/ros _tutorials/groovy-devel/roscpp tutorials/talker/talker.cpp

YT B

27 #include "ros/ros.h"

~ 28 #include "std msgs/String.h"

29

30 #include <sstream>

31

32 /x*

33 * This tutorial demonstrates simple sending of messages over the
ROS system.

34 %/

~ 35 int main(int argc, char **argv)

_ 36 {

37 /xx

38 * The ros::init () function needs to see argc and argv so that i
t can perform

39 * any ROS arguments and name remapping that were provided at th
e command line. For programmatic

40 * remappings you can use a different version of init () which ta
kes remappings

41 * directly, but for most command-line programs, passing argc an

d argv is the easiest

42 * way to do it. The third argument to init () is the name of the
node.

43 *

44 * You must call one of the versions of ros::init () before using

any other

45 * part of the ROS system.

46 %/

47 ros::init (argc, argv, "talker");

48

49 /*x

50 * NodeHandle is the main access point to communications with th

e ROS system.
51 * The first NodeHandle constructed will fully initialize this n
ode, and the last

52 * NodeHandle destructed will close down the node.

53 %/
54 ros::NodeHandle n;
_ 55

56 /*x

57 * The advertise () function is how you tell ROS that you want to

58 * publish on a given topic name. This invokes a call to the ROS
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59 * master node, which keeps a registry of who is publishing and

who
60 * is subscribing. After this advertise() call is made, the mast
er

61 * node will notify anyone who is trying to subscribe to this to

pic name,

62 * and they will in turn negotiate a peer-to-peer connection wit
h this

63 * node. advertise() returns a Publisher object which allows yo
u to

64 * publish messages on that topic through a call to publish().

Once

65 * all copies of the returned Publisher object are destroyed, th
e topic

66 * will be automatically unadvertised.

67 *

68 * The second parameter to advertise () is the size of the messag
e queue

69 * used for publishing messages. If messages are published more
quickly

70 * than we can send them, the number here specifies how many mes
sages to

71 * buffer up before throwing some away.

72/

73 ros::Publisher chatter pub = n.advertise<std msgs::String>("cha
tter", 1000);

74

75 ros::Rate loop rate(10);

76

ﬂ /**

78 * A count of how many messages we have sent. This is used to cre
ate

79 * a unique string for each message.

80/

81 int count = 0;
82 while (ros::ok())

83 {
84 /*x
85 * This is a message object. You stuff it with data, and then p
ublish it.
86 %/
87 std msgs::String msg;
88

89 std::stringstream ss;
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90 ss << "hello world " << count;

91 msg.data = ss.str();
92
93 ROS INFO ("%s", msg.data.c_str());
94
95 Vo
96 * The publish () function is how you send messages. The parame
ter
97 * is the message object. The type of this object must agree wi

th the type

98 * given as a template parameter to the advertise<>() call, as
was done

99 * in the constructor above.
100 */

101 chatter pub.publish (msg);
102

103 ros::spinOnce () ;

104
105 loop rate.sleep();
106 ++count;

107 }

108

109

110 return 0O;

111 }

N2
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AT 5 R
27 #include "ros/ros.h"
28

ros/ros. h &—ASERFICM:, E5IH T ROS &G K5 F ke, EAE s
A3 AR AR T {5
VAT 5 Bor

28 #include "std msgs/String.h"

29

X5/ H T std_msgs/String {8 &, ‘EfEMHFE std_msgs package ., i String. msg i
H Bl A Bk S 7 E PRGN B2 B %5 msg T

47 ros::init (argc, argv, "talker");
¥Ia6tk ROS. "B fu¥F ROS il fir AT HEAT B AR E R ——H BT, XARE R FFE, K
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54 ros::NodeHandle n;
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73 ros::Publisher chatter pub = n.advertise<std msgs::String>("cha
tter", 1000);

FJF master TATHZAE chatter topic F&A—A std_msgs/String FJ7H 5. XF master
M EVRHTATTE T chatter topic BT &, REEA R AT 5 AN SECRRATFFIINIR
o FERXFERITEOLT , ARIRA TR AT T EAR, b X T B AE KT 1000 ANl
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NodeHandle: :advertise () iR[H—4* ros::Publisher X &, EH MW MEM: 1) BFH —
AN publish () B 53 AT LLEFRTE topic ERARTE S 2) WM BB, B aE 4k
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75 ros::Rate loop rate(10);
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Rate: :sleep () Jai 1A FOUATHE, FFARHR LR — AN & 39Tt i 1) o
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81 int count = 0;

82 while (ros::ok())

83 {

roscpp 2 ERIN %A SIGINT AJil, B 7 Stk B Ctrl-C SR /E——~3 ros: 1ok () &
[5] FALSE.

ros: :ok () ig[A false, W FH|I&M2 —K4E:

e SIGINT #iF(Ctrl-C)
o W FAT RBH ROS M
o ros::shutdown ) R 15 —H65 1 H]
e JIPHK ros::NodeHandles #5414 5%
—H ros: ok ()i&[A] false, AiA i) ROS 1 H#E2 K%K

87 std msgs::String msg;

_ 88

89 std::stringstream ss;

9% ss << "hello world " << count;
91 msg.data = ss.str();
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101 chatter pub.publish (msg);

PAERATCZ 5] T A 3£ 51 chatter topic 75 R %E TIHE .

DI#AT 5 o

93 ROS INFO ("%s", msg.data.c_str());
ROS INFO FIRL R E Sk # A printf/icout. % rosconsole documentation PAFRTE 5
FEAIRIE .

DI#AT 5 B

103 ros::spinOnce () ;

FEIXAM T 3 A — 2 B ros: :spinOnce (), FINIRATAEEZHH . SRTT, WIEAR
MR REAEF, N EAE XA ros: :spinOnce (), R 1E1E B Homk Gz thAR 2yl
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105 loop rate.sleep();

XEEREH ros: :Rate X G RAKHR —BLi (8] LA 1S R A S5 A 10hz.
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o WUtk ROS R4t
o {f ROS M N #EIATEEAE chatter topic | % #i std_msgs/String 4.8
o VB 10 IRIMIZAE chatter bR ARIH B
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7t beginner tutorials package H3t FfI& src/listener. cpp X, FREMEI AR
fith:

https://raw.qgithub.com/ros/ros_tutorials/groovy-devel/roscpp _tutorials/listener/listener.cpp

DI¥AT 5 Bon
28 #include "ros/ros.h"
29 #include "std msgs/String.h"
30

31 /**

32 * This tutorial demonstrates simple receipt of messages over the

ROS system.
33 =/


http://wiki.ros.org/msg
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-aa202e8d4afb2f5fef5365e963060fa589e97965_101
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-ff7616a808b0d827bbb7a305f4b0a9b18a7d4309_93
http://wiki.ros.org/rosconsole
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-77f59f9b7961ee481f7596923b938df8c19148f6_103
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-abbdd3c55b5ae72f624a06429120470b29dffbf7_105
http://docs.ros.org/api/std_msgs/html/msg/String.html
https://raw.github.com/ros/ros_tutorials/groovy-devel/roscpp_tutorials/listener/listener.cpp
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_28
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_29
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_30
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_31
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_32
http://wiki.ros.org/cn/ROS/Tutorials/WritingPublisherSubscriber%28c%2B%2B%29#cn.2BAC8-roscpp_tutorials.2BAC8-Tutorials.2BAC8-WritingPublisherSubscriber.CA-3e05b6b19dba6593660b407d3dceef092933b43a_33

34 void chatterCallback (const std msgs::String::ConstPtré& msg)
35 {
36 ROS _INFO ("I heard: [%s]", msg->data.c _str());

_ 37}

38

39 int main(int argc, char **argv)

40 |

41 /x*

42 * The ros::init () function needs to see argc and argv so that i

t can perform

43 * any ROS arguments and name remapping that were provided at th
e command line. For programmatic

44 * remappings you can use a different version of init () which ta
kes remappings

45 * directly, but for most command-line programs, passing argc an
d argv is the easiest

46 * way to do it. The third argument to init () is the name of the

node.
_ 47 *
48 * You must call one of the versions of ros::init () before using

any other

49 * part of the ROS system.

50 ¥/
51 ros::init (argc, argv, "listener");
52
53 /*x
54 * NodeHandle is the main access point to communications with th

e ROS system.
55 * The first NodeHandle constructed will fully initialize this n
ode, and the last
56 * NodeHandle destructed will close down the node.
57/
~ 58 ros::NodeHandle n;
59
ﬂ /**
61 * The subscribe () call is how you tell ROS that you want to rece

ive messages

62 * on a given topic. This invokes a call to the ROS

63 * master node, which keeps a registry of who is publishing and
who
64 * is subscribing. Messages are passed to a callback function,
here
65 * called chatterCallback. subscribe () returns a Subscriber obj

ect that you
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66 * must hold on to until you want to unsubscribe. When all copie
s of the Subscriber

67 * object go out of scope, this callback will automatically be u
nsubscribed from

68 * this topic.

69 *

70 * The second parameter to the subscribe () function is the size
of the message

71 * queue. If messages are arriving faster than they are being p
rocessed, this

T2 * is the number of messages that will be buffered up before beg

inning to throw

73 * away the oldest ones.
/Y

75 ros: :Subscriber sub = n.subscribe ("chatter", 1000, chatterCallb
ack) ;

76

77 A

78 * ros::spin() will enter a loop, pumping callbacks. With this

version, all

79 * callbacks will be called from within this thread (the main on

e). ros::spin()
80 * will exit when Ctrl-C is pressed, or the node is shutdown by t
he master.
81 */
82 ros::spin() ;
83

84 return 0;
85 }

AR R

T AT R MRACHS, 58, Z AT AR AR AR BER T

VAT S BoR
~ 34 void chatterCallback (const std msgs::String::ConstPtré& msg)
_ 35 {
36 ROS_INFO ("I heard: [%s]", msg->data.c_str());

37 }
KRR, 247H B ENE chatter topic (B k24 . 422 LA boost.
shared ptr #5EHAIE A&, BRI 1R TT DA € SOAN 75 2252 ) it

VAT 5 B
75 ros: :Subscriber sub = n.subscribe ("chatter", 1000, chatterCallb

ack) ;
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% JF master FATEAT ) chatter topic ERVHE . 244G W E 2L topic i, ROS #i<xifi
chatterCallback () B, 55 = ANSEIEFIKRAN, LAHBRA LI B HEE AR, 16
%477 1000 NMH R, FA BTN B RBREUE TG S e ar B B

NodeHandle: :subscribe () iz [\ ros: :Subscriber %4 /R Gk A TIE RS HE
PRANFFREAT FZE R . IR R, e EshET ERHEE.

B & FAEM NodeHandle: : subscribe () &%k, feiririg ek m kg, HER
Boost.Function % 4 1] LLA F AR #4257 . roscpp overview Hefit 7 8 ATERFE &

3475 WoR
82 ros::spin();

os::spinQ#ENATEIR, AT LU ATAEBR AU B E R . WS s i B 8E, EA
2 EHIR% CPU, FTUAH#L. —H ros: ok () iR[E FALSE, ros::spin() e rZl
Bk FAEHR XA AT RS ros: i shutdown O #IH, 804 2 P11 F T Ctrl-C, f#73 master
YR AU shutdown. 8 A REE T s A NI HA .

WA HAMPIERAT R, (AEX BRI L. HETHE, vJUS%
roscpp_tutorials package H.[#)—1% demo M H . 5 ZH NIERE S, 7% roscpp overview.

N, BADRES

o ¥tk ROS R4t

e il chatter topic

o FEANBEH, HRFHEMIE

o UWEFIL, A chatterCallback () %k

P e A

Z AT AR catkin_create pkg flZ T package.xml Fl CMakelLists.txt 3C{F.

A B CMakelLists.txt AR K N 1% A& X FE(TE Creating Msgs and Srvs #0FE o BIE BOR R 4
15 FH B B AN T # B RSB 1):

https://raw.github.com/ros/catkin _tutorials/master/create package modified/catkin ws/sr
c/beginner _tutorials/CMakelLists.txt

YT B
1 cmake minimum required (VERSION 2.8.3)

2 project (beginner tutorials)

## Find catkin and any catkin packages

4
5 find package (catkin REQUIRED COMPONENTS roscpp rospy std msgs gen

## Declare ROS messages and services

5
8 add message files (DIRECTORY msg FILES Num.msg)
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9 add_service files(DIRECTORY srv FILES AddTwoInts.srv)
10

~ 11 ## Generate added messages and services

12 generate messages (DEPENDENCIES std msgs)

13

14 ## Declare a catkin package

~ 15 catkin package ()

7E CMakeLists.txt AR EIMNJLKIEA]:

include directories(include S${catkin INCLUDE DIRS})

add executable (talker src/talker.cpp)

target link libraries(talker ${catkin LIBRARIES})

add executable(listener src/listener.cpp)

target link libraries(listener ${catkin LIBRARIES})

4EHL, CMakelists.txt A& ERARIXFE:

https://raw.github.com/ros/catkin tutorials/master/create package pubsub/catkin ws/src/
beqginner tutorials/CMakeLists.txt

TS B
1 cmake minimum required (VERSION 2.8.3)

2 project (beginner tutorials)

4 ## Find catkin and any catkin packages
5 find package (catkin REQUIRED COMPONENTS roscpp rospy std msgs gen

7 ## Declare ROS messages and services
8 add message files (FILES Num.msg)
9 add_service files(FILES AddTwoInts.srv)

11 ## Generate added messages and services

12 generate messages (DEPENDENCIES std msgs)

14 ## Declare a catkin package
15 catkin package ()

=
o

Y
~J

## Build talker and listener

=
(00}

include directories(include ${catkin INCLUDE DIRS})
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20 add executable (talker src/talker.cpp)
21 target link libraries(talker ${catkin LIBRARIES})

22 add dependencies (talker beginner tutorials generate messages_cp

24 add executable(listener src/listener.cpp)
25 target link libraries(listener ${catkin LIBRARIES})

26 add dependencies(listener beginner tutorials generate messages_cC

XL R AT AT SO, talker #1 1istener, BRINTEME 3] devel space H %, HAkRAE
“/catkin ws/devel/lib/share/<package name>H.

BUAE N ATAT ST IO A2 0 S8 S R -

add _dependencies (talker beginner tutorials generate messages cpp)

TR AT AR R E 52 SCTH B SK SCERAERE 8 F 2 BT D@ . RN catkin #E BT A 1
package HATHIG1E, BT LA AREAE F HoAh catkin TAF =5 10] oh HoAth package W&, R
[FA A, 7 AN I A AT T &% B AR BT S S AR . 49K, SR AE*Groovy*iiRA T, RT] LA
18 F R 32 (R0 3 AN AR B RN IS BT b 0P SCAEE A

add dependencies (talker ${catkin EXPORTED TARGETS})

PRA] DA BB w0 AT S0, A L rosrun SRR FIARATT . AlATTAS x4k 22 2 3]
'<prefix>/bin'#& ~, K ANIFESMAE RS0 PATH 548 E . 40 RARHR & B0k n] $AT S0
ZIBZME T, TR EREZEH, 1HS% catkin/lCMakelists.txt

T E T CMakelists.txt BIEAIFIME R, 1525% catkin/lCMakeLists.txt

WAEIz4T catkin make:

# In your catkin workspace

$ catkin make

VERCIIRARZ NN T package, R Eilid——force—cmake L5 f catkin #1755
#l9m1%. £ catkin/Tutorials/using a workspace#With catkin make.

BEAR C A ST 7 RATSS AT B &, T i ik 3 IR I 2 R A 5 AT ] 5.

12. 5—AMEBRRIVE B R AT 25 AT [ 25
(Python)

Description: AZ 4181 Python 4i 5 — AN KA % 19 mUFIT Bl 45715 A
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Writing the Publisher Node
The Code

The Code Explained

Writing the Subscriber Node
The Code

The Code Explained
Building your nodes

Writing the Publisher Node

"Node" is the ROS term for an executable that is connected to the ROS network. Here
we'll create the publisher (“talker") node which will continually broadcast a message.

Change directory into the beginner_tutorials package, you created in the earlier
tutorial, creating a package:

$ roscd beginner tutorials

The Code

First lets create a 'scripts’ folder to store our Python scripts in:
$ mkdir scripts

$ cd scripts

Then download the example script talker.py to your new scripts directory and make it
executable:

$ wget https://raw.github.com/ros/ros_tutorials/indigo-devel/rospy tu
torials/001 talker listener/talker.py

$ chmod +x talker.py

You can view and edit the file
with  $ rosed beginner tutorials talker.py orjustlook below.
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1 #!/usr/bin/env python

2 # license removed for brevity

3 import rospy

4 from std msgs.msg import String
5

6 def talker () :

7 pub = rospy.Publisher ('chatter', String, queue size=10)
8 rospy.init node ('talker', anonymous=True)

9 rate = rospy.Rate(10) # 10hz

10 while not rospy.is shutdown () :

11 hello str = "hello world %s" % rospy.get time ()
12 rospy.loginfo (hello str)

13 pub.publish (hello str)

14 rate.sleep()

15

16 if name =="' main ':

17 try:

18 talker ()

19 except rospy.ROSInterruptException:

20 pass

The Code Explained
Now, let's break the code down.

PI#AT 5 8o
1 #!/usr/bin/env python
Every Python ROS Node will have this declaration at the top. The first line makes sure
your script is executed as a Python script.
DI#AT 5 WoR
3 import rospy

4 from std msgs.msg import String

You need to import rospy if you are writing a ROS Node. The std msgs. msg import is
so that we can reuse thestd msgs/String message type (a simple string container) for
publishing.

V1T S B

7 pub = rospy.Publisher ('chatter', String, queue size=10)

8 rospy.init node ('talker', anonymous=True)

This section of code defines the talker's interface to the rest of

ROS.pub = rospy.Publisher (“chatter”, String, queue size=10) declar
es that your node is publishing to the chatter topic using the message

type String. String here is actually the class std msgs. msg. String.

The queue_size argument is New in ROS hydro and limits the amount of queued
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messages if any subscriber is not receiving the them fast enough. In older ROS
distributions just omit the argument.

The next line, rospy. init node (NAME) , is very important as it tells rospy the name of
your node -- until rospy has this information, it cannot start communicating with the
ROS Master. In this case, your node will take on the name talker. NOTE: the name
must be a base name, i.e. it cannot contain any slashes ”/”.

AT B

& rate = rospy.Rate (10) # 10hz
This line creates a Rate object r. With the help of its method sleep (), it offers a
convenient way for looping at the desired rate. With its argument of 10, we should expect

to go through the loop 10 times per second (as long as our processing time does not
exceed 1/10th of a second!)

DIAT 5 o

_ 10 while not rospy.is shutdown () :

11 hello str = "hello world %s" % rospy.get time ()
12 rospy.loginfo (hello str)

13 pub.publish (hello str)

o 14 rate.sleep ()

This loop is a fairly standard rospy construct: checking the rospy. is shutdown () flag
and then doing work. You have to check is shutdown () to check if your program should
exit (e.g. if there is a Ctr1—C or otherwise). In this case, the "work" is a call

to pub. publish(String(str)) that publishes to our chatter topic using a newly
created String message. The loop calls r. sleep (), which sleeps just long enough to
maintain the desired rate through the loop.

(You may also run across rospy. sleep () which is similar to time. sleep () except that
it works with simulated time as well (see Clock).)

This loop also calls rospy. loginfo(str), which performs triple-duty: the messages get
printed to screen, it gets written to the Node's log file, and it gets written

to rosout. rosout is a handy for debugging: you can pull up messages

usingrgt_console instead of having to find the console window with your Node's output.

std msgs. msg. String is a very simple message type, so you may be wondering what it
looks like to publish more complicated types. The general rule of thumb is that constructor
args are in the same order as in the . msgfile. You can also pass in no arguments and
initialize the fields directly, e.g.

msg = String()

msg.data = str

or you can initialize some of the fields and leave the rest with default values:

String (data=str)
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You may be wondering about the last little bit:

PI#AT 5 W

17 try:

18 talker ()
19 except rospy.ROSInterruptException:
20 pass

In addition to the standard Python ~_main  check, this catches

arospy. ROSInterruptException exception, which can be thrown

by rospy. sleep () and rospy. Rate. sleep () methods when Ctr1—C is pressed or
your Node is otherwise shutdown. The reason this exception is raised is so that you don't
accidentally continue executing code after the sleep ().

Now we need to write a node to receive the messages.

Writing the Subscriber Node

The Code

Download the listener.py file into your scripts directory:

$ roscd beginner tutorials/scripts/

$ wget https://raw.github.com/ros/ros_tutorials/indigo-devel/rospy tu
torials/001 talker listener/listener.py

The file contents look close to:

VAT 5 R
1 #!/usr/bin/env python
2 import rospy
3 from std msgs.msg import String
4
5 def callback(data) :
6 rospy.loginfo (rospy.get caller id() + "I heard %s", data.data)

7
8 def listener():
9
10 # In ROS, nodes are uniquely named. If two nodes with the same
11 # node are launched, the previous one is kicked off. The
12 # anonymous=True flag means that rospy will choose a unique
13 # name for our 'listener' node so that multiple listeners can
14 # run simultaneously.
15 rospy.init node('listener', anonymous=True)
16
17 rospy.Subscriber ("chatter", String, callback)
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18

19 # spin() simply keeps python from exiting until this node is s
topped
20 rospy.spin ()
21
22 1if name =="'" main_':
23 listener ()

Don't forget to make the node executable:

$ chmod +x listener.py

The Code Explained

The code for listener. py is similar to talker. py, except we've introduced a new
callback-based mechanism for subscribing to messages.

DIAT 5 o

15 rospy.init node('listener', anonymous=True)
16
17 rospy.Subscriber ("chatter", String, callback)
18
19 # spin() simply keeps python from exiting until this node is s
topped
_ 20 rospy.spin ()

This declares that your node subscribes to the chatter topic which is of
type std msgs. msgs. String. When new messages are received, cal lback is invoked
with the message as the first argument.

We also changed up the call to rospy. init node () somewhat. We've added

the anonymous=True keyword argument. ROS requires that each node have a unique
name. If a node with the same name comes up, it bumps the previous one. This is so that
malfunctioning nodes can easily be kicked off the network. The anonymous=True flag
tells rospy to generate a unique name for the node so that you can have

multiple 1istener. py nodes run easily.

The final addition, rospy. spin () simply keeps your node from exiting until the node has
been shutdown. Unlike roscpp, rospy.spin() does not affect the subscriber callback
functions, as those have their own threads.

Building your nodes

We use CMake as our build system and, yes, you have to use it even for Python nodes.
This is to make sure that the autogenerated Python code for messages and services is
created.

Go to your catkin workspace and run catkin make:
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$ cd ~/catkin ws

$ catkin make

Now that you have written a simple publisher and subscriber, let's examine the simple
publisher and subscriber.

13. WRIE B R ATARANTT P 4%

Description: AZFE MR E—HRE TS B 2R AT #8 AT [ 25 o

Tutorial Level: BEGINNER

Next Tutorial: 5 —/Maj 5L IRk 55 55 A1 25 3 (python) (c++)

H*
1. JAshRAie:
2. JBBhiT A
—_— A nn
Ja Bl R AR o
#a1% roscore nfH, 81T

$ roscore

catkin specific 1 51# 1] catkin, #i{#VREE ] catkin make J&, 7EIE4T0R EH CHIFREFERT,
L4 source T catkin L{E=5[H] R setup.sh 3C#F:

# In your catkin workspace
$ cd ~/catkin ws
$ source ./devel/setup.bash

In the last tutorial we made a publisher called "talker". Let's run it:

$ rosrun beginner tutorials talker (C++)

$ rosrun beginner tutorials talker.py (Python)

PR 240 7T B S

e [INFO] [WallTime: 1314931831.774057] hello world 1314931831.77

o [INFO] [WallTime: 1314931832.775497] hello world 1314931832.77
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o [INFO]
o [INFO]
° [INFO]
o [INFO]

[WallTime:
[WallTime:
[(WallTime:

[(WallTime:

1314931833.778937]
1314931834.782059]
1314931835.784853]

1314931836.788106]

hello

hello

hello

hello

world 1314931833.

world 1314931834.

world 1314931835.

world 1314931836.

RATEE R O A BIEAT . BUERS BT B a8 1 RIS ARAT I .o

JE BT I A%

F R, RAES T A4 listener BT B AL BB TS

$ rosrun beginner tutorials listener

$ rosrun beginner tutorials listener.py

iNEE el ML R ERSY:

° [INFO]

[WallTime:

7951 heard hello

[INFO]
7951 heard hello

[INFO]
7951 heard hello

[INFO]
7951 heard hello

[INFO]
7951 heard hello

[INFO]
7951 heard hello

[INFO]
7951 heard hello

[(WallTime:

[(WallTime:

[(WallTime:

[(WallTime:

[(WallTime:

[(WallTime:

1314931969.258941]
world 1314931969.26

1314931970.262246]
world 1314931970.26

1314931971.266348]
world 1314931971.26

1314931972.270429]
world 1314931972.27

1314931973.274382]
world 1314931973.27

1314931974.277694]
world 1314931974.28

1314931975.283708]
world 1314931975.28

(C++)

(Python)

78

78

78

79

/listener 17657 1314931968

/listener 17657 1314931968

/listener 17657 1314931968

/listener 17657 1314931968

/listener 17657 1314931968

/listener 17657 1314931968

/listener 17657 1314931968

RELNMRTE T RATS AT B &, T i 3A TR S — A 55 A% i (python) (c++).

14. 25’5 R LK) Service I Client (C++)

Description: AZFEN AW H C++4iS5 Service Fl Client 77 54

Tutorial Level: BEGINNER
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H O EDNdMDNDE P

Next Tutorial: #ll iz {7 .11 Service £ Client

catkinrosbuild

H X%

%w’5 Service i
v

AR AR

%w’5 Client 7 54
v

RS R

Y PR A

Y PRI A

Z%%'5 Service T 4.

XH, RATE AN —NME R service 15 4 ("add_two_ints_server"), 1% s R BT
BT, FFREIEATRIA.

HNSERTRAE catkin workspace Zii2 H il ¥ beginner_tutorials 3 T 7E ) H 5%

cd ~/catkin ws/src/beginner tutorials

TE R & B creating the AddTwolnts.srv ZXFEF 5 IR 648 T A BFL P 5 201 srv (i
HEFE T X N2 1% R St “catkin” Fl“rosbuild”) .

(ML

7t beginner _tutorials 141614 src/add_two_ints_server.cpp 3CAF, I 5 HRE I T T A CHD -
PI#AT 5 Bon
1 #include "ros/ros.h"

2 #include "beginner tutorials/AddTwoInts.h"

4 bool add(beginner tutorials::AddTwoInts::Request &req,

__5 beginner tutorials::AddTwolnts::Response &res)

_ 6 {

7 res.sum = reqg.a + req.b;

~ 8 ROS_INFO("request: x=%1d, y=%1d", (long int)reqg.a, (long int)re
q.b);

9 ROS _INFO("sending back response: [%1d]", (long int)res.sum);

=
(@]

return true;
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12
13 int main(int argc, char **argv)
_ 14 |
15 ros::init(argc, argv, "add two ints server");
16  ros::NodeHandle n;
17
18 ros::ServiceServer service = n.advertiseService ("add two ints",
add) ;
19 ROS_INFO("Ready to add two ints.");
20 ros::spinf();
21
22 return 0;

23}
A R

BUE, AERATRIZL 2 M.

AT
1 #include "ros/ros.h"
2 #include "beginner tutorials/AddTwoInts.h"
3

beginner tutorials/AddTwolnts.h &M%k 5% EHSRIERA 1w G K srv T4
BRI REZ srv SO )3k SCA
VAT 5 Bor

4 bool add(beginner tutorials::AddTwolInts::Request &req,

5 beginner tutorials::AddTwolnts::Response &res)

XA R EFLAE A int R AR SS, int {5 M\ request BLFREL, 1R [0 5k 3\ response
P, X B E I SRR H e SUAE srv SCAF R, BRER [F]— > boolean 1A

DIHAT 5 BoR

_ 6 {
7 res.sum = req.a + req.b;
8 ROS INFO("request: x=%1d, y=%1d", (long int)reg.a, (long int)re
q.b);
~ 9 ROS _INFO("sending back response: [%1d]", (long int)res.sum);
~ 10 return true;
11 }

HULE, WA intfC&min, HENT response. RJG L% T request Fl response fffE
Bcst Nk, ®&J5, service seiit 5 M true 14 .

DI¥AT 5 Bon

18 ros::ServiceServer service = n.advertiseService ("add two ints",
add) ;

XH, service D& LK, JFE ROS N AEA K,
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w5 Client 7 /&

(ML

7t beginner _tutorials 1, #1fi]% src/add_two_ints_client.cpp S0, & kG T 1 A4S .
44T 5 B
1 #include "ros/ros.h"

#include "beginner tutorials/AddTwoInts.h"
#include <cstdlib>

int main (int argc, char **argv)
6 {
7 ros::init (argc, argv, "add two ints client");

8 if (argc != 3)

9 A
10 ROS_ INFO ("usage: add two ints client X Y");
11 return 1;
12}

13

14 ros: :NodeHandle n;

15 ros::ServiceClient client = n.serviceClient<beginner tutorials::
AddTwoInts>("add two ints");
16 beginner tutorials::AddTwolnts srv;

17 srv.request.a = atoll (argv[1l]):;

18 srv.request.b = atoll (argv[2]);

19 if (client.call(srv))

20 {
21 ROS_INFO ("Sum: %1d", (long int)srv.response.sum);
22}
23 else
_ 24 |
25 ROS_ERROR ("Failed to call service add two ints");
_ 26 return 1;
27}
28
29 return 0;
30 }

(N o
HUAE, LR TRIE S AT AR,

AT 5 o
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15 ros::ServiceClient client = n.serviceClient<beginner tutorials::

AddTwoInts>("add two ints");

XBARAY A add two ints service & —4 client. ros: :ServiceClient X G f5eH K
W H service.
PI#AT 5 B

16 beginner tutorials::AddTwolInts srv;

17 srv.request.a = atoll (argv([l]);

18 srv.request.b = atoll (argv[2]);

K, FATIA—AH ROS 4k R4t A a4 1 service 28, H45 3 request /5 7 IR fH

— service B E AU request Ml response. [AIRHRARFEPINEE X Request Al
Response.,

VIHAT 5 R

19 if (client.call(srv))

XA R AE I service. H1T service FI A ARSI FE G AR 0% o5 B EAR BRI 3L

ARSI AT) » —EA e, KR EIEFASE R . it service WK, call () B3k

¥R [F] true, srv. response HLH R AR . WS R call () BEek R [l
false, srv.response HHFIERF AL,

G V1T R

P k%% — 1 beginner_tutorials LT ) CMakeLists.txt, SCHALT
“/catkin ws/src/beginner tutorials/CMakelLists. txt, 76 R A CRL R IITE SC
FRE:

https://raw.github.com/ros/catkin tutorials/master/create package srvclient/catkin ws/sr
c/beginner _tutorials/CMakelLists.txt

AT 5 o

~ 27 add _executable(add two ints server src/add two ints server.cpp)

~ 28 target link libraries(add two ints server ${catkin LIBRARIES})

~ 29 add dependencies (add two ints server beginner tutorials gencpp)
30

~ 31 add executable(add two ints client src/add two ints client.cpp)

~ 32 target link libraries(add two ints client ${catkin LIBRARIES})

~ 33 add dependencies (add two ints client beginner tutorials gencpp)
X BARAD K A B A ] HAT R "add_two_ints_server"fl"add_two_ints_client", iXNH]
PATFE P B AE AR 1Y) devel space FRIBLEZ T, BN

“/catkin ws/devel/lib/share/<package name>. {RHJ L\ HEEHATHATERF, 5K
FAEH rosrun fr & ZEAEAT. EAIASPERAE<prefix>/bin HFF, BIVAIRIEMRT
ARG R BEIXAEHE, XS5 % PATH A8 R, W SR ARAT B 22 25 (R AR 1) mT 4k
ITREFAE PATH 48 8 B, FRFFELE —F install target, iE2%: catkin/CMakelists.ixt

KT CMakelLists.txt A FEARIH#IATES % catkin/lCMakelLists.txt

WAEIz4T catkin make 4 :
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1.
2.
&

# In your catkin workspace
cd ~/catkin ws

catkin make

PSR AR R G R A PR Dy RS D AT T R

o TR AR FRZE R creating the AddTwolnts.srv ZFE 5115 1R 52 Al A
IAER &2 2 e 9w 5 4] B 1) Service 1 Client, FFEEIIE 7 F [ Service #1 Client I,

15. MR T4 B K] Service Al Client

Description: AZFEENNR 2 7T FT 5 1 Service Al Client.

Tutorial Level: BEGINNER

Next Tutorial: it % 5 [ s

Hx
1247 Service
1217 Client
T Service F1 Client ¥ & i 5 £ 41 1
N— .
1217 Service
iE AT I 4T Service JTE4:
$ rosrun beginner tutorials add two ints server (C++)

$ rosrun beginner tutorials add two ints server.py (Python)

(NEE~ EEL NN PUOEENSE:

Ready to add two ints.

N— S — .

1217 Client

WAL, 1847 Client JEirr— 4.

$ rosrun beginner tutorials add two ints client 1 3 (C++)

$ rosrun beginner tutorials add two ints client.py 1 3 (Python)


http://wiki.ros.org/ROS/Tutorials/CreatingMsgAndSrv#Creating_a_srv
http://wiki.ros.org/cn/ROS/Tutorials/ExaminingServiceClient
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data
http://wiki.ros.org/cn/ROS/Tutorials/ExaminingServiceClient#A.2Bj9CITA-Service
http://wiki.ros.org/cn/ROS/Tutorials/ExaminingServiceClient#A.2Bj9CITA-Client
http://wiki.ros.org/cn/ROS/Tutorials/ExaminingServiceClient#A.2BUXNOjg-Service.2BVIw-Client.2BgoJwuXaEZvRZGk.2BLW1A-

p 0D =P

PR 2 B N RRE R
request: x=1, y=3

sending back response: [4]

IAE, RO MINHIZAT T RIS — Service #1 Client 2%, 7] LLFFU4 2% = ] 1c 5% 55 [
BCEHE T .

J<F Service 1 Client %5 /&5 15 5 215+

TR ARAEHCE RN I 7T, B 215 208 2 ], Ra] DL ANEERZHE E here. — A

f& .11 Client 5 Service MG FHRN 1T HE SUE BRI 7%, WS Service 75 5%
& H C++51), 5 Client i C++, Python ¥ & LISP #SmI LA,

16. 31 5 B EHE

Description: AHEFLE AR UM ROS RGtizfT ik 24 a1 21— bag SCfFH, 24
S B B Sk AR I AT R R

Keywords: data, rosbag, record, play, info, bag

Tutorial Level: BEGINNER

Next Tutorial: 14 JH roswtf

H X

kil BdE GRITAIE— bag 34
SK il BT R AR 1415

5 & IF R bag SCAF

il T4

rosbag record/play iy 4[] & fE 2

S GEML A bag )

AN AR INFTIC R ROS RGUISAT I (I, LR IN T U 2 R R A7 £ bag
S

B, PATLU R a4
roscore

rosrun turtlesim turtlesim node


http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data
https://github.com/fairlight1337/ros_service_examples/
http://wiki.ros.org/cn/ROS/Tutorials/Getting%20started%20with%20roswtf
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data#cn.2BAC8-rosbag.2BAC8-Tutorials.2BAC8-Recording_and_playing_back_data.A.2BX1VSNmVwY27.2FCJAaj8dSG176TgBOKg-bag.2BZYdO9v8J-
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data#cn.2BAC8-rosbag.2BAC8-Tutorials.2BAC8-Recording_and_playing_back_data.A.2BX1VSNmJAZwlT0V4DdoSL3ZiY-
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data#cn.2BAC8-rosbag.2BAC8-Tutorials.2BAC8-Recording_and_playing_back_data.A.2BaMBn5V52Vt5lPg-bag.2BZYdO9g-
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data#cn.2BAC8-rosbag.2BAC8-Tutorials.2BAC8-Recording_and_playing_back_data.A.2BX1VSNmVwY25bUJbG-
http://wiki.ros.org/cn/ROS/Tutorials/Recording%20and%20playing%20back%20data#cn.2BAC8-rosbag.2BAC8-Tutorials.2BAC8-Recording_and_playing_back_data.rosbag_record.2BAC8-play_.2BVH1O5HaEXECWUGAn-

rosrun turtlesim turtle teleop key

PLEERAES 2 BB AT H——— turtlesim B AL T SURT—AN turtlesim 8542 61 35 5
TEIZAT turtlesim FEAL T H 7 A R & D RN AIZ2E B T RE B

Reading from keyboard

Use arrow keys to move the turtle.

XN s BT N iZ Ak urtle B AR . T EE RIS ZARE ] turtle 18Zh k%
A5 PR 3 turtlesim B A T N T AE A £ 0 T 1T AN A2 s KE AU turtle FTAER T .

SR T B A Bk R

HEIRATRIG EE BT R G RAT R T 258 RS ST T — AN & S A AT -

rostopic list -v

XLz LT

Published topics:

* /turtlel/color sensor [turtlesim/Color] 1 publisher

* /turtlel/command velocity [turtlesim/Velocity] 1 publisher
* /rosout [roslib/Log] 2 publishers

* /rosout agg [roslib/Log] 1 publisher

*

/turtlel/pose [turtlesim/Pose] 1 publisher

Subscribed topics:

* /turtlel/command velocity [turtlesim/Velocity] 1 subscriber

* /rosout [roslib/Log] 1 subscriber

TR e AT RS A1 ) 1 R B A ME— AT AR SR A R AF B SO B BT R R, R R
HHECL KA T A Lt /turtlel/command velocity ififi/Z teleop turtle

W 5 AT R A A AT B RN turtlesim 1 A %N . 1/ turtlel/color_sensor Al
/turtlel/pose & turtlesim ¥ & KA H S A1EBH B

BUERATHG A FTIF D &R 1, %5 AT LT

mkdir ~/bagfiles



cd ~/bagfiles

rosbag record -a

TEIX BIRA VA — /N T30 e B3, S8 J57E1% B 3% 1217 rosbag record 4,
TR Im-a 1B, AR ISR 2R R AT I BT 1 A E S R A B — A bag ST
SRJE R3] turtle_teleop ™7 s BT 75 19 28 0y T 1 H-4% 1) turtle B kb#23)) 10 #4804

1EiZ4T rosbag record 4 % 3% Crl-C B % 4. BIEMEE /bagfiles H
I AE, PRNAZESE BN CUES . H IR 18] 4% 5 LL.bag 18 N R 4R I SCF . XAk
#& bag X1, ‘EfE rosbag record iz A7 A AT A T 5 R A B35 .

& I [l bag XA

AR TE LA H rosbag record 43l 7 —/> bag SO, £2 kKA 17 LU A rosbag
info KA TN, i rosbag play 4 RS K. 8 FRFEATE /2 E RI7E bag
PEH RS TR AR TG . FRATATLUME R info i 4, iZar & MG A E bag SO I 251
LK. 7E bag SCHFFTTEM H 3 FHATLL N a4

rosbag info <your bagfile>

RN Z 2 B U5

bag: 2009-12-04-15-02-56.bag
version: 1.2
start time: 1259967777871383000
end time: 1259967797238692999
length: 19367309999
topics:
- name: /rosout
count: 2
datatype: roslib/Log
md5sum: acffd30cd6eb6de30£120938cl17c593fb
- name: /turtlel/color sensor
count: 1122
datatype: turtlesim/Color
md5sum: 353891e354491c5laabe32df673fb446

- name: /turtlel/command velocity



count: 23

datatype: turtlesim/Velocity

md5sum: 9d5c2dcd348ac8f76ce2a4307bd63al3

- name: /turtlel/pose

count: 1121

datatype: turtlesim/Pose

mdSsum: 863b248d5016cab62ea2e895ae5265¢cf9
XEeE B URIR bag ST AT SRR A AR, RRAEE&E . RATATLLES], £
f§i [ rostopic fir & AA B LA O AT, s R H b DS R JAT T o il A e

RAT TR BN -a Z2H0ETTIE1T rosbag record i A R G2t F i Sk
A HEE .

A bag LA R GtiafTid . EAGTE turtle_teleop_key 7 sig AT BT TE )
20 B 1 4% Ctrl+C 3B HHZ T 4. ik turtlesim 35 4k 85817 . AE &0 bag SCAFFTE H 3%
NEBATLL T A

rosbag play <your bagfile>

FEIRANE R ARBL %2 SRR B0 R RS B
Hit space to pause.

[ INFO] 1260210510.566003000: Sleeping 0.200 seconds after advertising

/rosout. ..

[ INFO] 1260210510.766582000: Done sleeping.

[ INFO] 1260210510.872197000: Sleeping 0.200 seconds after advertising
/turtlel/pose...

[ INFO] 1260210511.072384000: Done sleeping.

[ INFO] 1260210511.277391000: Sleeping 0.200 seconds after advertising

/turtlel/color sensor...

[ INFO] 1260210511.477525000: Done sleeping.

BIMEIUT, rosbag play fn &2 7EA S RAH G 2% R—/ MR (0.2 7)) A4 HEIEIF
G R AT bag SCHFH TN AE . S RE— B R R nT DUE AN BT AR H B O 2 A% THE
B ae2 S BRIk, W rosbag play 7E A5 H B G LRI R A, 1T T 8% il GE 2 U 3
JUA s Se AT B o SRR R AT L# I -d IR AR i



% Iturtlel/command_velocity @0k S48 A AT, [RIRFAE turtuelsim REFLLEIT A turtle 1%
Bz HiRiEE turtle_teleop_key 75 il e —FEHU# 5. MIZ1T rosbag play # turtle
THAEH IS T 28 3 I 18] REZ AU SE T 2 BT AE AR T 468 731217 rosbag record J& 2|7F46
F N AL R A Ay A BT DR ). fReT BLdE-s ZE0E T rosbag play iy & S —
Bt a1k bag SCHFRIEETE 73 5 T B AETFAR I8 5 e — AN P RE LU R 10 S B0 E T2 -
I, 8 RVFRIEIE BE — AN SHOR SR B AT R . 1R ARHAAT «

rosbag play -r 2 <your bagfile>

TRNLZ 2 3 turtle ESENEA RANA 1, I B0 B2 AR 2 T 2 R DA 5 F) 5 P
LA AR AT PR i & I A I

S Al A 1R

BT AR ARG, W PR2 BfE R4, =LA MG AT, AR kAT
KEHHE HInEE AL EERETEED  EXM RS0, EAREHTA A R A7 2
fgi#E B bag SCAFH R AYISERRT . rosbag record iy 43 R Sk S LR T 48 E 1
TR A bag SCAFH, IR 8V SR A A 1O B 15

WRILAH turtlesim 5 S 7EEAT, JCIB AT, SREEHAS) (relaunch) B AL 67 SR
KM JEshCfF (launch file):

rosrun turtlesim turtlesim node

rosrun turtlesim turtle teleop key

£ bag SCAFFTAE H 3% N HAT L T a2

rosbag record -O subset /turtlel/command velocity /turtlel/pose

ka4 H -0 24075 JF rosbag record K0 S ARA7 2] 44 A subset.bag 1 SCEEH, [H]
i T P36 24025 U rosbag record R RESR X RN 8 8 TS . SR i dm kB A 45 o)
turtle FEACFE B LR B, H¢Jn 4% Ctrl+C iB H rosbag record 4.

DR A E bag SN % (rosbag info subset.bag) . RN %2> F 240 N AUE S,
L A S A R

bag: subset.bag

version: 1.2

start time: 3196900000000

end time: 3215400000000

length: 18500000000

topics:



- name: /turtlel/command velocity

count: 8

datatype: turtlesim/Velocity

md5sum: 9d5c2dcd348ac8f76ce2a4307bd63al3
- name: /turtlel/pose

count: 1068

datatype: turtlesim/Pose

md5sum: 863b248d5016cab2ea?2e895ae5265cf9

rosbag record/play 41 5 PR 14

FEHT IR A8 AR AT RE LAVE R R T turtle FRBRAR T REFFBOA S8 A S 21 J7 S i i S A 2
I A AR AR AZ R AL, (B e — R IR A R 2
turtlesim AL BERARXT 2R G0 5E I RS FE AR AL AR H BURK . rosbag 32 i) T H A B (P RE o 58
G BRI B RGABATAT N, rosplay tB—F. X T4 turtlesim IXFEH T, A HHE
(FIL R h R G I R RN BRI AR 2 A AT N R A b A2 A, TP A B 1 B RES e 6 1)
Bl RGAT N

BUEAR 252 1 WAl s A S8, 38N R IBATIF A6 5% S A (e 7 roswitf A AG 75 22
4l

17. roswtf A7

Description: AZFEN T roswtf T B i FEAE FH 5 .

Keywords: roswtf
Tutorial Level: BEGINNER

Next Tutorial: wiki 5

FERFF A BFEZ BIERH - roscore WEBAT -


http://wiki.ros.org/ROS/Tutorials/Getting%20started%20with%20roswtf
http://wiki.ros.org/ROS/Tutorials/Getting%20started%20with%20roswtf
http://wiki.ros.org/roswtf
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheWiki
http://wiki.ros.org/cn/ROS/Tutorials/Getting%20started%20with%20roswtf#A.2BW4mIxWjAZ.2BU-
http://wiki.ros.org/cn/ROS/Tutorials/Getting%20started%20with%20roswtf#A.2Bj9CITGX2aMBn5f8IVyhnCQ-ROS.2BgoJwuY.2FQiExl9v8J-
http://wiki.ros.org/cn/ROS/Tutorials/Getting%20started%20with%20roswtf#A.2BlRmL72KlVEo-

ig Y A
roswif 7T VKBS () ROS RS2 A LI, RATIIATE

S roscd

$ roswtf

RN Z B G PP PEGH ) e 5 2

Stack: ros

Static checks summary:

No errors or warnings

Cannot communicate with master, ignoring graph checks

WURARE) ROS 224250 ell, VR ZeE BRI, LI b5 8, Era& 2. * "Stack:
ros": roswtf HRHEVR 47 B FRE FEMIRE, XEELRIGELE rosstack 1153

roswtf. *"Static checks summary": X/&4 <M RS0 R ARk 2, DUFE RIS A &%
BRI RS H A, * "Cannot communicate with master, ignoring graph checks (g

%5 master iE4%, ZM&KE (graph) ##) " roscore ¥AHIELT, Fibh roswtf A iz
TR A .

BT A (FE ROS 7 A 1847

X —Bh, BATFELL Master i2817#8K, ArLIESEE5) roscore,
PRAE 32 SR [R] B0 F- 2 47 PR
S roscd

S roswtf

GINATE==E-IE

Stack: ros


http://wiki.ros.org/roswtf
http://wiki.ros.org/roswtf
http://wiki.ros.org/Master

Static checks summary:

No errors or warnings

Beginning tests of your ROS graph. These may take awhile...
analyzing graph...

. done analyzing graph
running graph rules...

done running graph rules
Online checks summary:

Found 1 warning(s) .

Warnings are things that may be just fine, but are sometimes at fault

WARNING The following node subscriptions are unconnected:
* /rosout:
* /rosout

BEZX roscore CL&2izfT 1A roswtf fif 7@ Titiad. il e iR IR T 1B
IZATH) ROS i sidlti, ATRERAE PRI (M)A RE e - IEUNTRAE 2, X — B 1

WARNING The following node subscriptions are unconnected:

* /rosout:

* /rosout

roswtf & U rosout 5 AT T —ANEE T A HOR A I TE L. EARRIH, X
HHEEE R, RNBRT roscore AT HE S SAEEAT, FrCAFRATAT DL ZRE X Le i

12T
&

BRI


http://wiki.ros.org/rosout

roswtf 2% —2e R Gt R R (H ] AE /S 1L W IS AT I DU A HY B iy o o X i S 1] et
M LR B R o

2N kIAT7E ROS_PACKAGE PATH M354r &bt & —A> bad {8, FiBH roscore PAfijfL
KA S .

S roscd

$ ROS_PACKAGE_PATH=bad:$ROS_PACKAGE PATH roswtf

RIRBAT=E 2

Stack: ros

Static checks summary:

Found 1 error(s).

ERROR Not all paths in ROS PACKAGE PATH [bad] point to an existing dir

ectory:

* bad

Cannot communicate with master, ignoring graph checks

IEWRE B, roswtf R T —47 Kk ROS_PACKAGE PATH %8 %1%

roswtf B n] URBUR 2 e R A iR . A SRR B S 19 B TR 15 2 281 )
WYL, P LLZRIEAT roswtf BRI IRME R .

BAEVR T A FIE AT roswtf [, 4 R AT LAAE fUN (Al wiki S0 7 — T
wiki.ros.org W2 anfa ZH 231

18. & ROS 4%

Description: AZFE/4H T ROS 4k (wiki.ros.org) 2R 55K UL R AE I J5 . Rl iFfiE 1
Wi A B M ROS 45 h 3R IR 75 Z 045 .



http://wiki.ros.org/ROS/Tutorials/NavigatingTheWiki
http://wiki.ros.org/Documentation

1.
2.
3.

Keywords: wiki
Tutorial Level: BEGINNER

Next Tutorial: 4 F ittt 4 2

H X%

B

package 7 [fi

stack T T

¥ BRAXEECELR (BIEEHRM) .

ARHFEBATE A wiki bSO F bR BERANIAES, M B R EL A wiki.ros.org ¥
TS e A7 S £ o

A

B IO ARENE & AT wiki. ros. org JEE BRI U . FATKE — K B THA R bR
.

This is where you can | The search box allows you to search
sign up to contribute  —over both the text and titles of wiki
to ROS. pages. The default search is text.

code.ros.org

Search | || Text || Tiles |

i ROS.0rQ|  sonsncs

Documentation Browse Software ~ News

The Documentation and the The Browse Software link will The News link will keep you
ROS.org links will take you to display a list of all the software informed about the latest
the ROS landing page with the packages in ROS, along with a happening with ROS.

list of relevant links. brief description.

package T fj
FATKE —F ros-pkg 4E3E 5T ) tf (www.ros.org/wiki/th) T Ti . 45> package fkR @i

ZARE package 1 manifest X H AR . IEWRE RN, &> package TiTH AR
FEPRHZ package MR S i HERRBERE -


http://wiki.ros.org/cn/ROS/Tutorials/WhereNext
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheWiki#A.2BmZaYdQ-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheWiki#package.2BmHWXYg-
http://wiki.ros.org/cn/ROS/Tutorials/NavigatingTheWiki#stack.2BmHWXYg-
http://wiki.ros.org/tf

ﬁhs is the tf package page

This s a list of all packages in the geometry stack

geometryangles | bullet | eigen | kdl | | tf conversions
tf is part of the geometry stack

Package Summary Package Links:
¢ . . . Code API
TF is a package that lets the user keep track of multiple coordinate frames over time. MS—WSW API
TF maintains the relationship between coordinate frames in a tree structure bufferedin| 7 -
time, and lets the user transform paints, vectors, etc between any two coordinate Troubleshooting
frames at any desired point in time. Reviews (AP cleared)

Dependency Tree
Author: Tully Foote | |

License: BSD The package sidebar contains
This is the tf package header that is auto !nf ° to‘ AI;' do;lun;en?tlon, d
generated from the package manifest.xml. uroria’s, troubleshooting, an

reviews specific to each package.

stack L[]

A 1HRE —TF ros stack 4EFE T ) ROS (www.ros.org/wiki/ROS) T [fij . stack A4~
JEMRYE stack T manifest SO E B4 S


http://wiki.ros.org/ROS

ORI

ROS

This is the ROS stack page

ROS:|genmsq cpp | gtest | message filters | mk | paramiko | pycrypto | rosbagmigration | rosbash | rosbrowse | rosbuild |

rosconsole | roscpp | roscreate | rosdep | rosdoc | rosemacs | rosgraph | rosinit | rosjson [ roslang | roslaunch | rosfib |

rosmanual | rosmsg [ rosnode | rosout | rospack | rosparam | rospy [ rosrecord | rosservice [ rostest | rostopic [ roswif |
xdeps | rxtools | std_msgs | std stvs | topic tools | wxPython swig interface | wxswig | xmirpc++

UThis is a list of all packages in the ROS stack

Stack Summary

ROS is an open-source, meta-operating system for your robot. It provides the services
you would expect from an operating system, including hardware abstraction, low-level
device control, implementation of commonly-used functionality, message-passing
between processes, and package management. It also provides tools and libraries for
obtaining, building, writing, and running code across multiple computers.

The ROS runtime "graph" is a peer-to-peer network of processes that are loosely
coupled using the ROS communication infrastructure. ROS implements several different
styles of communication, including synchronous RPC-style communication over
Services, asynchronous streaming of data over Topics, and storage of data on a
Parameter Server. These are explained in greater detail in our Conceptual Overview.

Author: Eric Berger, Ken Conley, Josh Faust, Tully Foote, Brian Gerkey, Jeremy Leibs,
Morgan Quigley, Rob Wheeler
License: BSD

This is the ROS stack header that is auto
generated from the stack manifest.xml.

Stack Links:

Tutorials
Troubleshooting
Change List

Roadmap

|Reviews (unreviewed) |

The stack sidebar contains links
to tutorials, troubleshooting,
change list, roadmap, and
reviews specific to each stack.

As you can see each stack contains tutorials and troubleshooting specific to the stack.

19. BT R4 7

Description: ARG RIUE 2 RIRMIRAE, D BIRE L] ROS #5 @ F S el

LA

Tutorial Level: BEGINNER

H X

{5 FH B4 2
f#H RViz
g TF
gt —

BB RRLIZ 20 ROS WK —LeiZ DA 1 — & I BE R .


http://wiki.ros.org/cn/ROS/Tutorials/WhereNext#A.2BT391KGohYt9WaA-
http://wiki.ros.org/cn/ROS/Tutorials/WhereNext#A.2BT391KA_RViz
http://wiki.ros.org/cn/ROS/Tutorials/WhereNext#A.2BdAaJ4w_TF
http://wiki.ros.org/cn/ROS/Tutorials/WhereNext#A.2BZvSP204Aa2U-

R —BI21T ROS HINLEE N, TRBIIZEENSIZ F BT 2 AR A L& N A AT AT 1) F % Ao
W (topic) , BRI RAMINHEE, REHMEIRE ST A (node) SKABE LR
&, e IS AAE S B h B .

ROS HIEMW G AAMETE B SRATSAT I fF, e ROS At A St k¥
Pt 7 —FibRAERL AR 7 AT . ROS SRR (OAE T R HIAEIX .

KEILTHMFEFE (packages) CAAANTEY . FrAAZFERELLRAE R R A
fFa?

= Ly
5 PR, o
HOREAAT— £ U MOBLAR N, S RS TR A% 5T i — AR, R 1 il RO 1%
A OHLES NS E SRR E C B R — & B ot IbLEs N .

RATRAM PR2 #ifUL 3% 8 Turtlebot Bl g AT I ISR —SHla AIFEFEERER
7 H ORI

AE AR AT fE 2 =R 8 'teleop T2 A1 (package) SKAEHIBIIHLEE AN (Hhtn:
turtlebot_teleop) B3 18 F /R E 4R AR A E 15 (topic), 4n S F2F K ARG 24 199 B K IK
SIRIIHLES AN o

i RViz

RViz & —#FGR KWL TR, B RVHFRERILES N T LRSS M A SRS . rviz A7
2 BRI

M TF

TF 7 (package) FEBEFENLAF NPT 2 B &P AR R 2[RI AR B D BE,  FF ORIFERER
XA AR . RS AT B S LA AR R LT TR 2 A nT b, BrbAi2E3] TF A
K BFE R ME AT

WRRIEEITIE— G IRE QRIPLER AN, LR R 2% FE A IR LS A&t —A URDF fit
o RARIETE R R — S SREC TN, ATREC S AR T . A, IRATREMK
SRMES LRI T #— F URDF 54 (package)

“He o bk
Bk
SUTE . {1 B CL M R TE AL R AT HLIE A 30T K AT 26 T4 F TR B v Bt
(R H:

1. actionlib - actionlib F£/f (package) AR 5 AMESIRIE—ANbrukRE O, FE
2 N HAE ROS W) s 2R 76 (packages) 1.

2. navigation - 2D ‘Ffi: 2K AR RIK


http://wiki.ros.org/pr2_simulator/Tutorials
http://wiki.ros.org/turtlebot_simulator/Tutorials
http://wiki.ros.org/Robots
http://wiki.ros.org/turtlebot_teleop/Tutorials/Teleoperation
http://wiki.ros.org/rviz
http://wiki.ros.org/rviz/UserGuide
http://wiki.ros.org/rviz/UserGuide
http://wiki.ros.org/tf
http://wiki.ros.org/urdf/Tutorials
http://wiki.ros.org/urdf/Tutorials
http://wiki.ros.org/urdf
http://wiki.ros.org/actionlib
http://wiki.ros.org/navigation

3. Movelt - AIREZEHINL 3 AR TH.

KB

20. F361]E ROS package

Description: AZFER e st T3 84 ROS package

4

Tutorial Level: INTERMEDIATE

Next Tutorial: 5 H £ 48 {4 1

PATAT LUAAEH (catkin_create pka) T H K H#h6)4# ROS package, Ail, # FRARES K
W, XA AMEF . roscreate—pkg A KE 1kt R, H package KA EE—A
SCAFRIEAMI—A XML ST

BE, BAVEFEEIE A4 N foobar [ package. %% 2 Rki catkin workspace, F£iff
IREZHRE T setup SCFs

catkin ws top $ mkdir -p src/foobar

catkin ws top $ cd src/foobar

BATVEA ) — 1 F A INECE SCF. package. xm] SCHHE754% rospack X5 T A fghs
far il S AT B 2 HY) package (AT

7£ foobar/package. xml {4 B ntn Fig4):

<package>
<name>foobar</name>
<version>1.2.4</version>
<description>
This package provides foo capability.
</description>

<maintainer email="foobar@foo.bar.willowgarage.com">PR-foobar</main

tainer>

<license>BSD</license>


http://moveit.ros.org/
http://wiki.ros.org/cn/ROS/Tutorials/rosdep
http://wiki.ros.org/catkin/commands/catkin_create_pkg
http://wiki.ros.org/rospack

<buildtool depend>catkin</buildtool depend>

<build depend>roscpp</build depend>

<build depend>std msgs</build depend>

<run_depend>roscpp</run_depend>
<run_depend>std msgs</run_ depend>
</package>

FRE, k7] LLS2% this page from catkin tutorial LAZRTE 5 £ 55T catkin/package.xml 1=

o

LE, VRE package H C.4 A5 A B X (package.xml), ROS fEgk 2. W —ik, $hiT
WFHES:

rospack find foobar

Wi ROS FCE 1M, /R 2E BRI s
&: /home/user/ros/catkin ws top/src/foobar. Xkt ROS WHi1E )5 & T4k
package ffIHLHE .

MAZVE B BIFA TN A Bl 1) package i T~ roscpp A1 std_msgs. T catkin 1515 /& X
LG 6 R P L BT 61 22 (1) package s

Z, BATEFE— CMakelists.txt 4, iXFE catkin make A fE5F|H CMake ok
()51 6 Rk 18 BT G122 (1) package .

1F foobar/CMakelists. txt SCf4F B

cmake minimum required(VERSION 2.8.3)

project (foobar)

find package (catkin REQUIRED roscpp std msgs)

catkin package ()

Xt VR AETE ROS N H catkin 4% package FITEMII 43 TAE. MR T, wREE LY
IER G0 — LA T, JRIE T 22 5] 5T CMake ZHI—E 4111, 155% CMakelLists.txt DA

PAAELEE. BIBYILEFE (CreatingPackage %5) RASMARKI
package. xml 1 CMakeLists. txt 3CfF



http://wiki.ros.org/catkin/Tutorials/CreatingPackage#ROS.2BAC8-Tutorials.2BAC8-catkin.2BAC8-CreatingPackage.Customizing_the_package.xml
http://wiki.ros.org/catkin/package.xml
http://wiki.ros.org/roscpp
http://wiki.ros.org/std_msgs
http://wiki.ros.org/catkin
http://wiki.ros.org/CMakeLists
http://wiki.ros.org/catkin_make
http://wiki.ros.org/catkin/CMakeLists.txt
http://wiki.ros.org/ROS/Tutorials/CreatingPackage

21. BHE RGN

Description: AZFE¥K e i ffi H rosdep %2%é RSk

Tutorial Level: INTERMEDIATE

Next Tutorial: Roslaunch 7& K& 15 H o 48 FH 3 T

H X%

System Dependencies

rosdep
electricfuertegroovyhydroindigojade

System Dependencies

ROS packages 7 I 2 7 Z AT RGUHE M —SLAM TR B2, TR b K2 A 2 T 1 1 R AR
W, AE—SEEOLN, RERBIUFBCE RGN LA, Bk, ROS 2t 7 — /T A
rosdep KN &I 2B P s RGUHII -

ROS packages WhZifE it B A H s BADAT] 75 2R R ge it . R I FRATREF turtlesim
package (1L & 301

$ roscd turtlesim

A,

rosdep
rosdep & — Mg N I 2% ROS packages FT it B ) 2 S8 MR I i /s T 8L i ) 7 ik

rosdep install [package]
N turtlesim 32225 ZR GE A

$ rosdep install turtlesim

UR AL IR ERE P22 3] . I ARKAR AT RERAREE — R AEH] rosdep A, ik, H#iTiX
FARL, IRSF BN FHREE B -

e ERROR: your rosdep installation has not been initialized yet. P

lease run:


http://wiki.ros.org/rosdep
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects
http://wiki.ros.org/cn/ROS/Tutorials/rosdep#System_Dependencies
http://wiki.ros.org/cn/ROS/Tutorials/rosdep#rosdep

° sudo rosdep init

° rosdep update

ISR PAT LIAP 2482, IR turtlesim (19 R GEAK AN

WRAR L& B S, IBASFE R T E R
e All required rosdeps installed successfully
AR, ARKEE B0 T I turtlesim AR 2 2545 2 -

e set -o errexit

e set -o verbose

e if [ ! -f /opt/ros/lib/libboost date time-gccd42-mt*-1 37.a ] ; t
hen

° mkdir -p ~/ros/ros-deps

° cd ~/ros/ros-deps

° wget --tries=10 http://pr.willowgarage.com/downloads/boost 1

37 0.tar.gz

° tar xzf boost 1 37 O.tar.gz

° cd boost 1 37 0

° ./configure --prefix=/opt/ros

° make

° sudo make install

o fi

°

°

e if [ ! -f /opt/ros/lib/liblogdcxx.s0.10 ] ; then

° mkdir -p ~/ros/ros-deps

° cd ~/ros/ros-deps

° wget —-tries=10 http://pr.willowgarage.com/downloads/apache-1

0g4cxx-0.10.0-wg patched.tar.gz
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° tar xzf apache-log4cxx-0.10.0-wg patched.tar.gz

° cd apache-1log4cxx-0.10.0

° ./configure --prefix=/opt/ros
° make

° sudo make install

e fi

rosdep iz47_EiR bash A, FHAEE A EiB H .

22. Roslaunch 7& KETN H 1 K48 FHH TS

Description: AH(#2 3 EA 44 roslaunch 7E KB H (4 BT o B R O3 an el 4 4
launch SCAHE45E REEA F 1500 T HE R A . FATKEAEH 2dnav_pr2 package £ 4%
BE S

Tutorial Level: INTERMEDIATE

Next Tutorial: Roslaunch Nodes in Valgrind or GDB

H =

Introduction

B k)

Machine tags and Environment Variables
Parameters, namespaces, and yaml files
launch SCA4 ) H

Roslaunch arguments

Introduction

HLas N RN 5% &3 nodes [8](I22 H., £ node #iA 1R £ 1 parameters. £ 4
SETET R S — MBI T . 2dnav_pr2 AL T RIS E T AL EAL. HUER
JEZ R A A E RS 2% . [FI, BFJLEAS ROS parameters 520 % 1X £ node K47 R
B Ak, WIRAFERE — LWL IR Bty 73R SRR, MR ml s SOz e AR Y
BOGT RIs T ER — B LS E.

—> roslaunch SCAFRERELEAR — IR IR IX LU AL B 4 . £ — L8 A L, roslaunch —F
2dnav_pr2 package H.fJ 2dnav_pr2.launch SCHHs AT BLRS ShAL 28 A\ -SRI BT 75 B0 BT 25 06 .
EARZFES, FATEATAHE T launch SCHERTE BT A I ThEE .


http://wiki.ros.org/roslaunch/Tutorials/Roslaunch%20Nodes%20in%20Valgrind%20or%20GDB
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.Introduction
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.A.2BmthcQn6ndoR.2B02eE-
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.Machine_tags_and_Environment_Variables
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.Parameters.2C_namespaces.2C_and_yaml_files
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.launch.2BZYdO9naEkc11KA-
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.A.2BU8JlcJHNj30-
http://wiki.ros.org/cn/ROS/Tutorials/Roslaunch%20tips%20for%20larger%20projects#cn.2BAC8-roslaunch.2BAC8-Tutorials.2BAC8-Roslaunch_tips_for_larger_projects.Roslaunch_arguments
http://wiki.ros.org/Nodes
http://wiki.ros.org/Parameter%20Server
http://wiki.ros.org/2dnav_pr2

FA 1A B launch SCAFRERS R ATREMIE ], XFEAEAFIRINLAS AT & Bl AN 7 EAE X 8
launch SCAFFLREAE A o B2 MBS PR SE e SRR B b th X BRSO /T 3R K
A TH ZEWF T AT A launch ST RESE I B RAL I B

AT

XA —ANEE Y launch S (R R4
"rospack find 2dnav pr2/move_base/2dnav_pr2.launch"m LLHEE)).

<launch>
<group name="wg'">
<include file="$ (find pr2 alpha)/S (env ROBOT) .machine" />
<include file="$ (find 2dnav_pr2)/config/new amcl node.xml" />
<include file="$ (find 2dnav_pr2)/config/base odom teleop.xml" />
<include file="S$ (find 2dnav pr2)/config/lasers and filters.xml" />
<include file="$ (find 2dnav_pr2)/config/map server.xml" />

<include file="$ (find 2dnav_pr2)/config/ground plane.xml" />

<!-- The navigation stack and associated parameters -->
<include file="$(find 2dnav pr2)/move base/move base.xml" />
</group>
</launch>
ARSI 7 A SO FER L 5| IR SO B S 5 R GE <) node A1
parameter (HEZIRESIH) , e, LR FE AR R

WMEPTT: BMERK launch XERLZE R, FA include $84-¥ KRG HIA K55 F ROS
parameter 5| i >REIFT .

ETRIAVEFR], ZFHIERRATT LR E S B i KRG

MEAE PR2 IBATIRA N, FATFHE )G 5) core, $5 roslaunch —/MHARHLEE A launch
SCAF, BlantE pr2_alpha package H [ pre.launch SCf, )5 roslaunch —F
2dnav_pr2.launch. 5HA3FF roslaunch iX 4 2 KIS0, AT PL— M8 e 141 roslaunch
oK. XA — L A A -

o MRA FATATCUDILAS "I BT, roslaunch™ 120 3R .

o HF# 1: roslaunch —4 launch SCHF A — MRS — B AR e FE .
2dnav_pr2 launch SCEE5G| 7 LA launch SO, 43R4 control-c 2% 113X A
roslaunch 2, R8J5 OO R IX N EERE, RefER RIS 15 Fok — i


http://wiki.ros.org/roscore

o BRI 2: —LL S node BRI FELINE E R S Z B 5. roslaunch H Ti& %
A NET R JE B TR AT . B TE R T S AR AR ST AU BRI
FE5E R A 3, (HEt B AT sokE, A1 BAER A launch SCFHL, B
RHELFE L5 AR A B T AR AT T & .

B, X TR & R 2N E S BULE] A launch SCHF B IFEA — NG — st . siA%
RERSGIT S, BAHCHATEEIF A launch SCAFHL
M BTG EREMARES D NMRERK launch TR, ARE BB .

Machine tags and Environment Variables

RN TP SRR B A U, AT BRI LT SRR ES BT thn, FRATAEE amcl
iR base laser 7t A — & Hl#s LigiT. [FN, FEREAM, RIOAGELAEEKMIRAS
A launch 344, roslaunch 1# ] machine tags JffE peix A a) i .

C NI DEL I

<include file="$ (find pr2 alpha)/S (env ROBOT) .machine” />

B MAZER BN CHEH env BifF R H ROBOT A& M{E. I, fE roslaunch
Fe A RIHAT

export ROBOT=pre

¥ 4214115 pre.machine # 5| .
HmERIT: FH env BRI UMES launch SCHR—# 0K TR BRI .
BNk, RAKEF pr2_alpha package Hf#) pre.machine 1.

<launch>

<machine name="cl" address="prel" ros-root="$ (env ROS ROOT)" ros-pac

kage-path="$ (env ROS PACKAGE PATH)" default="true" />

<machine name="c2" address="pre2" ros-root="$ (env ROS ROOT)" ros-pac
kage-path="$ (env ROS PACKAGE PATH)" />

</launch>

A SR A TS A4 BEAT T — AN, Flan el Al "c2" 4 milxt BT HLas 44 "prel"Fl"pre2”,
R LEHIRGERMMA 4. (AR sshiE1)

— FOXANWL AL AF 7 2 5, sl LA T S a3 3. e, 2dnav_pr2 package B A
5 I # config/new_amcl_node.xml SCAEAL & X R ) -

<node pkg="amcl" type="amcl" name="amcl" machine="cl">


http://wiki.ros.org/amcl
http://wiki.ros.org/amcl

XA LA amel 75 SAENLER A48 el BINLES Bizdr.  (EFE AR launch SCfF, RATELE
FR 2 B0 AL AR AL BT sl AR LA Ri24T)

LIATVEAE 5 — WA EIBATRET, HansinLas A prf, 341 A 22 ROBOT M Ei4& &
FMERLTTLL T o AR ML 2SAC B S (pr2_alpha package H.[1) prf.machine SC4) 5t 24
InE . BATHZE AT LB % B ROBOT A sim MM &5 F2 5 7] AZE — MERIPL 3 A _Ei81T.
#7A pr2_alpha package B[] sim.machine 3Cf, & HUEKATE FINLAS 2 WU 2] 7 AR 3
ML

5B M machine tags SR SUBHFREHI T RS LR S, Rt R R
HIE (machine)lR ARG B RBGERUMETERFIM.

Parameters, namespaces, and yaml files

RATHKE — T 451 H Y move_base.xml S0, SCHH—EB 20 R -

<node pkg="move base" type="move base" name="move base" machine="c2">
<remap from="odom" to="pr2 base odometry/odom" />
<param name="controller frequency" value="10.0" />
<param name="footprint padding” value="0.015" />
<param name="controller patience" value="15.0" />
<param name="clearing radius" value="0.59" />

<rosparam file="§ (find 2dnav_pr2)/config/costmap common params.yaml

" command="load" ns="global costmap" />

<rosparam file="§$ (find 2dnav_pr2)/config/costmap common params.yaml

" command="load" ns="local costmap" />

<rosparam file="$ (find 2dnav_pr2)/move base/local costmap params.ya

ml" command="load" />

<rosparam file="$ (find 2dnav_pr2)/move base/global costmap params.y

aml" command="load" />

<rosparam file="§ (find 2dnav_pr2)/move base/navfn params.yaml" comm

and="load" />

<rosparam file="$ (find 2dnav pr2)/move base/base local planner para

ms.yaml" command="load" />
</node>
X —/NEARS A1 57 )5 8)) move_base Fi i, FE—/N5IH IR & remapping. #it

Move_base I /&% E M "odom" topic U EETHEEM. fEIXAS pr2 ZH18, BETHE
B RARLE pr2_base_odometry topic b, it AT A TE ST i — T .



BT A MR ERUEE BAENFKIER T XAAEAFRE topic £, BRATAICMER

topic remapping

A AL )L <param>i5%s . XESHGR T RN ETER (BIVENT#E S fE</node>2
B, BB R RASEA G 2. i, £ 1S E0K
move_base/controller_frequency % &4 10.0.

fE<param>JL# Z &, —L<rosparam>st &, ‘BT yaml XIS E. yaml 52
— M5 T N SR, SCR R R A5 . 1K A2 5 — > <rosparam>FT N E 1
costmap_common_params.yaml SC44—&B47:

raytrace range: 3.0

footprint: [[-0.325, -0.325], [-0.325, 0.325], [0.325, 0.325], [0.46,
0.0], [0.325, -0.325]]

inflation radius: 0.55

# BEGIN VOXEL STUFF

observation sources: base scan marking base scan tilt scan ground obj

ect cloud

base scan marking: {sensor frame: base laser, topic: /base_scan_marki

ng, data type: PointCloud, expected update rate: 0.2,

observation persistence: 0.0, marking: true, clearing: false, min_ ob

stacle height: 0.08, max obstacle height: 2.0}

HAVEF] yaml SZHFARSEEE45 4 (o BB footprint B2 M) o BRIFESZRREHREN
4,735, tehn base laser #)4)8 %] 7 base_scan_marking/sensor_frame iX £ ffx £ 15,
4N ERIXEE A A )R T yaml U H 1344 global_costmap 2 T, 1 yaml U
A R ns AR ROREEHIN . FRER, BT rosparam RS TET S E, BTSN

i FRELZ/move_base/global_costmap/base_scan_marking/sensor_frame.
BeA 172

<rosparam file="$ (find 2dnav_pr2)/config/costmap common params.yaml"

command="1oad" ns="local costmap" />

KR —47 5] IR 54— R yaml S0, R AmAT 3844 22 (5 A —FF (local_costmap
W4 HSLia s 2 %) 2%, 1 global_costmap 540 £ 4 5 - S AR o R T DLk
TS R AR B PR

R —ATA:


http://wiki.ros.org/Parameter%20Server#Private_Parameters
http://wiki.ros.org/Names

<rosparam file="$ (find 2dnav_pr2) /move base/local costmap params.yaml

" command="load"/>

R E—AT A, X—AT%H ns @M. KIRIXAS yaml T[R4 5 & /move_base. {H/&
oMt E — T XA yaml ST HIRTJUAT

local costmap:
#Independent settings for the local costmap
publish voxel map: true
global frame: odom combined

robot base frame: base link

B A FRATTRT LA 2 25046 2 T T /move_base/local_costmap %2 R
WmMERTT: Yaml XA RFERKRERAL KISH, MERNSBER UES M ESFH.

launch SCAF 1) B H

RS S IR A TS launch SCHEREFRANFIIAIE FEE S FEH . M i —A4
FHAICEMIE, A env FAE R IEAKE) launch SCHIEOL T i AT .
{HRASRAE R LLIE AL T, B launch SCHRIE 2RI B AT e, ATRE—F
pr2_2dnav_gazebo package. ‘& 2d FHiLhfE, HiE R &N Gazebo B AT . X
T FHORUL, ME—SCE T R RATITE K Gazebo Ml — ik A, Rtk
map_server i s U TE A S E . HIRIX BIRATT DAL F4h—1 env B, HXS{H15
FH PR35 B — KR 84 REf% roslaunch. [At, 2dnav gazebo £ & H S\ & /22 launch
X, nj'2dnav-stack-amcl.launch’, 1R fis:

<launch>
<include file="$ (find pr2 alpha)/sim.machine" />
<include file="$ (find 2dnav_pr2)/config/new amcl node.xml" />
<include file="$ (find 2dnav_pr2)/config/base odom teleop.xml" />
<include file="$ (find 2dnav pr2)/config/lasers and filters.xml" />

<node name="map server" pkg="map server" type="map server" args="
$ (find gazebo worlds)/Media/materials/textures/map3.png 0.1" respawn=

"true" machine="cl" />
<include file="$ (find 2dnav_pr2)/config/ground plane.xml" />
<!-- The naviagtion stack and associated parameters —-->

<include file="$ (find 2dnav_pr2)/move base/move base.xml" />


http://wiki.ros.org/pr2_2dnav_gazebo
http://wiki.ros.org/simulator_gazebo

</launch>

5, BEATFRATATE R 2 — MU, BTLLEH A sim.machine SCAF, 1A P8 $(env
ROBOT) LKk . HIK, JEKM

<include file="$ (find 2dnav_pr2)/config/map server.xml" />
WY1

<node name="map_ server" pkg="map server" type="map server" args="S$ (fi
nd gazebo worlds) /Media/materials/textures/map3.png 0.1" respawn="tru

e" machine="cl1" />

P, MEEGE 7T RIEY, EAATIRE AR,
MBS BESRNANRERIRE, REMBH launch SUHFHIAE RS2 BITT .

SR EK

EREE LT, B ISIRA T E, than, {7 2dnav_pr2 (H4y &4 local costmap 1)
SRR 0.5, BATH FEAZE local_costmap_params.yaml SCAFRI AT . FATTASR H 2 Al
B EL, (B RN EH EWRE ER R MBS T o« VAT LUK
local_costmap_params.yaml SCAF# IT— M & ek, (AXFERITIEF EE N
move_base.xml 3CAF2 5 FE U 1) yaml SCfF. B35 RATIE3E 2k 2dnav_pr2.launch 3T
P25 BB S B xml SO o 3K RARAERT [ B TAE, 1 BARERAE A 7 AR, IR
HE AN BIA AT AL . ob—Fp 7R H L —A launch SO, X AFER AT DAE
2dnav_pr2.launch 344715 X move_base/local_costmap/resolution %, 1EHix N5
st T DA 2 FRAT TR EE SR o an SRIRATTRE A S AT A TE R S HOH v REAAE O, X 2R —AMRIFIY
Irikie

U753 A roslaunch (B BCRFE: ZHARINP B (FE 51 AT 2 J5). 1R, 3K
ATTAT KA 53 b — AN T AEE B S0 e )2 2L A

<launch>

<include file="$ (find 2dnav_pr2)/move base/2dnav_pr2.launch" />
<param name="move base/local costmap/resolution" value="0.5"/>
</launch>

AN TR FE R A T B SO HE AR AR AR JNTE — S E A 7 2B W) launch 1)
SIH . (HERhSEEE S 1 2 K DR e e T,

5B A roslaunch ERIIRERBE—MRERKELE launch XHD X HHSH



Roslaunch arguments

7E CTurtle iR A, roslaunch i — AN FIFRZE (tags) RIS E B ks, B RIFKIEL &
HIMERA 2644 8 B 3HEAS launch SCfF. X EE BRI S U E EOR launch ST 8 R 15 5 1617
A, (A F R MEE R e X AN ThRE: BXUR LG launch SRR e e AR
BRI, iEZ% roslaunch XML documentation.

WMEBTT: ERBBEURIE launch SIHRIBH T, RAEEFEM A roslaunch &, AL
SPHEEBFE N launch STHRITEE.

How to Roslaunch Nodes in Valgrind or
GDB

Description: When debugging roscpp nodes that you are launching with roslaunch, you
may wish to launch the node in a debugging program like gdb or valgrind instead. Doing
this is very simple.

Keywords: roslaunch, valgrind, gdb, pdb

Tutorial Level: INTERMEDIATE

The launch—prefix attribute of the <node> tag that, among other things, makes it easy
to debug a ROS node process. Here are some example launch—pref'ixes you might
find useful:

e launch-prefix="xterm -e gdb ——args”:runyournodeinagdbina
separate xterm window, manually type run to start it

e launch-prefix="gdb —ex run ——args” :run your node in gdb in the
same xterm as your launch without having to type run to start it

e launch-prefix="valgrind” : run your node in valgrind
e launch-prefix="xterm —e” :run your node in a separate xterm window
e launch-prefix="nice” : nice your process to lower its CPU usage

e launch-—prefix="screen -d -m gdb ——args” :usefulif the node is
being run on another machine; you can then ssh to that machine and
do screen -D —Rto see the gdb session

e launch-prefix="xterm -e python -m pdb” : run your python node a
separate xterm window in pdb for debugging; manually type run to start it

e launch-prefix="/path/to/run tmux”: run your node in a new tmux window;
you'll need to create /path/to/run tmuxwith the contents:

#!/bin/sh


http://wiki.ros.org/roslaunch/XML
http://wiki.ros.org/roscpp
http://wiki.ros.org/Nodes
http://wiki.ros.org/roslaunch

tmux new-window "gdb --args $*"

Obtaining core dumps

To obtain core dumps when processes crash, first set the core file size limit. To check the
limits, run:

$ ulimit -a

core file size (blocks, -c) O # <-- Prevents core dump
S

data seg size (kbytes, -d) unlimited
scheduling priority (-e) 20

file size (blocks, -f) unlimited
pending signals (-1) 16382

max locked memory (kbytes, -1) 64

max memory size (kbytes, -m) unlimited
open files (-n) 1024

pipe size (512 bytes, -p) 8

POSIX message queues (bytes, -g) 819200
real-time priority (-r) O

stack size (kbytes, -s) 8192

cpu time (seconds, -t) unlimited
max user processes (-u) unlimited
virtual memory (kbytes, -v) unlimited
file locks (-x) unlimited

Set the core size to unlimited:

ulimit -c unlimited

Now crashing processes will attempt to create core files. Currently (2010-07-02) they will
fail to create the file because the default roslaunch working directory, $ROS HOME,
contains a directory named "core". This directory prevents the core dump from being
created.



O I O A

To allow core dumps to be created, set the core filename to use the process pid by default.
Run the following as root:

echo 1 > /proc/sys/kernel/core uses pid

Now core dumps will show up as $ROS_HOME/core.PID

23. ROS FEZ Ml N\ _ERIfEH

Description: AHFEK R WA {ER G L L ROS R4, 1A 7 f# A ROS_MASTER_URT
KL E 2 S AL AR —4> master.

Tutorial Level: INTERMEDIATE

Next Tutorial: [ & Y E 258

Hx
W&
PEHL #2171 Talker / listener
Ja sh[[master]]
JA 3l listener
Ja 2 talker
AERIEES
BAT HiAS
PEFE

IR

ROS # it R /e T H o i st 5. — 4> well-written (1975 SRR 25 M G HLAS iz
17, BRI e SR D KA IR R G (A MR ——2K3h 19 s s AT
FERRBEPF B A W EDER LS D o FEZ L A LA ROS AR 10—, kA
i ELE T LA

o MRHFTE—/ master, REE—MHLE LIBITERATELT .
o FITETSELAUECE ROS MASTER URT #%#: 3[R —4 master.

o AL G NG AT M b R LA SRR XA R 2% . (B
ROS/NetworkSetup).

o TEENIBRESLA R HAWNLAS T FEILBER EITINZ 7. (2% ROS/NetworkSetup).


http://wiki.ros.org/cn/ROS/Tutorials/DefiningCustomMessages
http://wiki.ros.org/cn/ROS/Tutorials/MultipleMachines#A.2BaYKP8A-
http://wiki.ros.org/cn/ROS/Tutorials/MultipleMachines#A.2BjehnOlZoj9CITHaE-Talker_.2BAC8_listener
http://wiki.ros.org/cn/ROS/Tutorials/MultipleMachines#A.2BVC9SqA.5B.5Bmaster.5D.5D
http://wiki.ros.org/cn/ROS/Tutorials/MultipleMachines#A.2BVC9SqA-listener
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