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1. roscore 5453l :

roscore ;g4 T ROS By ARG HY oo K400 SRR P EEE, WJistT roscore A fEfH ROS
F AT

2. R/ INEF T R
BN G 2ATTF T A, AoR i Fig. [l i Hep/Ng e R RN, &
A A

3. JABh/ N A T A

N Fighl, FTHFRST R, ARG 7 o 6 E AT N f X 1y 1323 TR
SORUES AR RUE turtle_teleopkey [ 2 S A REIE H (4 -

2.2.2 #F ROS il HKE

1. rqt_graph &t T—4 GUI ##ifF, T4k ROS &K . WA rqt_graph 477
Al R TR
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TurtleSim

Figure 1: turtlesim_ node

gyh@guyuehome: ~

X{H(F) REE) BEWV) ) £24m(T) FEh(H)

gyh@guyuehome:~5% rosrun turtlesim turtle_teleop_key
Reading from board

se arrow keys to move the turtle. 'q' to quit.

Figure 2: turtle_teleop_ key
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rqt_graph__RosGraph - rqt .

&“Node Graph D@ -0
@ | | Nodes/Topics (all) - ||/ / IEEEL
Group: |2 |~ Namespaces V| Actions v/ tf |v/Images | v Highlight v/ Fit |[7]

Hide: v/ Dead sinks ¥! Leaf topics v/ Debug | tf | Unreachable v/ Params

fturtlel

o

Figure 3: rqt_ gragh

2. FTIFJGHITT A FI 0P Fig B m my oA o7, JUe R 7 24 B T IF IR 00 4 4, 409
turtlesium F1 turtle teleop_key K X I [ {50

2.2.3 ROS w2
rosnode & — M7 LH, HTFE/RA X ROS ARG, SR EM, TTHRAEL,
1. HAt rosnode info T PASE/RTT A IA KAGE., WG LA HITT 5

$ rosnode info /turtlesim

Node [/turtlesim |

Publications:

* /rosout [rosgraph_msgs/Log]

* /turtlel /color sensor [turtlesim/Color |
* /turtlel /pose [turtlesim /Pose]
Subscriptions:

x /turtlel /cmd_vel [unknown type]
Services:

*x /clear

/kill

/reset

/spawn

/turtlel /set_pen

/turtlel /teleport__absolute
/turtlel /teleport_relative
/turtlesim /get_loggers

EOEE R R G S
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 /turtlesim/set_logger_ level
contacting node http://192.168.3.154:45825/ ...
Pid: 2406
Connections:
x topic: /rosout
* to: /rosout
* direction: outbound (36671 — 192.168.3.154:35814)
x transport: TCPROS

. rosnode list 7] DAY 7R 24 Hi 7 S A5 =

$ rosnode list
/rosout
/teleop__turtle
/turtlesim

. rostopic {7 rostopic AiyAT LR, MT2aH K ROS IBHRIAEE, wskmE, T

#, KATHFM ROS JHE. rostopic list 7] DA/ 24 Bz %:

$ rostopic list
/rosout

/rosout__agg

/turtlel /cmd_ cel
/turtlel /color__sensor
/turtlel /pose

. rostopic info W] PAFT EIERUA <115 E:

$ rostopic info /turtlel /cmd_vel
Type: geometry msgs/Twist

Publishers:
x /teleop turtle (http://192.168.3.224:42663/)

Subscribers:
x /turtlesim (http://192.168.3.224:40187/)

. rostopic echo W] PASE /R AT HYTHEL  BIANAE T /)N o ) 02 2 Kt
$ rostopic echo /turtlel/pose

x: 5.544444561

y: 5.544444561

theta: 0.0

linear__velocity: 0.0

angular_velocity: 0.0

. rostopic pub W DAKATIEEEAE , T DAE L M fiy & KA/ N R R R, SN g T [

JHiz8h:
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$ rostopic pub /turtlel /cmd_vel geometry_ msgs/Twist
"linear :

x:10.0

y:0.0

z:0.0

angular:

x:0.0

y:0.0

z:10.07

HARI A v 28, FnEE, ERIAKH 10hz,

rosservice % I A I ROS RS a7 LR, B6& 4 Python JE, TR
A KMk g5 1R RIS e,

. rosservice list B/RiGEIHHI RSB B

$ rosservice list

/clear

/kill

/reset

/rosout /get__loggers
/rosout/set_logger_ level
/spawn
/teleop__turtle/get_loggers
/teleop__turtle/set_logger_ level
/turtlel /set__pen

/turtlel /teleport__absolute
/turtlel /teleport_relative
/turtlesim /get_loggers
/turtlesim /set_logger_level

. rosservice info B] DAFTEIAR 55 XM &,

$ rosservice info /turtlel/set_pen
Node: /turtlesim

URI: rosrpc://nvidia:35261

Type: turtlesim/SetPen

Args: r g b width off

. rosservice call ] DA i A IS 500 IR S5
$ rosservice call /turtlel /set_pen "{r:255,g:0,b:0,width:5,  off >:0}”

PR R0k /turtlel /set__pen JR 454 o T A0“255 0 0 5 072X T T /turtlel /set__pen
REBIZSE (r, g, b, width, off) {E. @R r BFHKRIESR 255, Kb g Fl b #E 0, Fr
PAEERIE B2 A . width %8R 5, off 0 (fR).
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3 ROS #Hift: Publisher / Subscriber

AATRHELGIFENZH, W AFEEE catkin TAEZ AR, HwEIRH K ROS package, HiE X —
A~ message LB, HLH—XF & fiE (Publisher) /iT[4# (Subscriber), f#ix)iifid roslaunch &
el RN, ARREEZEMEH python2 /EARARES, XEAW K C++ M.

3.1 Catkin T {25

Catkin J& ROS B HEHFENRIFRSG, 456 T CMake fl Python, Xf CMake W) T A{E i #E4T
e, i ERIfE. AEIHAY rosbuild, catkin $24t T L RIRAE M. B HARK A W] 2 fihttp:
//wiki.ros.org/catkin/conceptual _overview,

Catkin TfF%3[H] (Catkin Workspace) , f& SLAYTE, 2 1 g 8 A0 4 13 ARG 1Y SO e R
A L A SO H S5 R, e SO (40 CMakeLists.txt) o745 SR A9 45 5 A0, catkin 7]
PAFEAR “—HE” giifir HR TR B H! KT catkin workspace T4 Y15 B ] # [fdhttp:
//wiki.ros.org/catkin/workspaces. {HILAER ASCBEILIX LAY, JHRTAEARRY catkin TAREZS
). TEL Wz TA N S
$ mkdir -p ~/catkin_ws/src
$ cd ~/catkin_ws
$ catkin_make

catkin_make & catkin workspace F4iEFE2 . WIWatrit, HE NS4 build, devel B3¢
e, FHAE sre SCEJeAE L CMakeLists.txt 3C4:

B XA B LA R e (package) , WMTZR & Smilsl—LE3R A L. catkin MIKIE
ZHRARMERAF T AT, dkgif Atz (LA bash Syfil):

$ source ./devel/setup.bash

A — N PR AL B A I -

$ echo $ROS_PACKAGE PATH

WA A3 -
/home/ubuntu/catkin_ws/src:/opt/ros/kinetic/share

R Y HT A S IR BT ros THREALAYIRAS. AR Z B E 570 b .

3.2 (PR (package)
ETok, AR T AR Al e

$ cd ~/catkin_ws/src
$ catkin_create_pkg tutorials std_msgs rospy
# catkin_create_pkg <package_name> [dependl] [depend2]

XEHP THa4 catkin_ create_ pkg, EAOIE T —144 W tutorials B HIHEE, XM EAMKHETE
A1 ros TIHEAL: std__msgs, rospy . imfTIX N )G, IR B HT 42 catkin._ws/sre/tutorials,
Hrr package.xml SCAEHUZIZ IR ALAIEEAEE , BIEAFRIIA . MEE . UES. HOBIIISE. Hii
HEERE 51 AT IR IIX — o
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—_
]

<buildtool_depend>catkin</buildtool_depend>
<build_depend>rospy</build_depend>
<build_depend>std_msgs</build_depend>
<build_export_depend>rospy</build_export_depend>
<build_export_depend>std_msgs</build_export_depend>
<exec_depend>rospy</exec_depend>
<exec_depend>std_msgs</exec_depend>

BT ok gwiFX A e
$ cd ~/catkin_ws
$ catkin_make

XA T — TR L. BN, RTDABRGEA rosed Ay U], AL AL AR

$ roscd tutorials
# it is equivalent to
# cd ~/catkin_ws/src/tutorials

3.3 glE-—X%AMm#& (Publisher)/iJPd# (Subscriber) 1ixi (Node)

AT s gL, 7 (Node) #t/2d ROS ThEEH B — A #4730 fF. Topic &5 &2 [BME B AT A 7
KZz—. BN, Xf—4 Topic, 74 A, B AW A% Topic (ki3 (Publisher), A 1ERA PAAS
FER 1] Topic &AM LA E. (message); 745 C, D A[PATT 5 (Subscribe) % Topic, %4
Topic I H¥Hr message, C, D #FSUL@EA, FUH A HAORIJE K EL (Callback Function) A
Hr message.

BN ORI TRAERINI G TR B H 2 S — X A /1T R A
3.3.1 kAnfVixi (Publisher Node)

$ roscd tutorials

$ mkdir scripts

$ cd scripts

$ touch str_talker.py

FT kG str_talker.py, fURSHNTR . AT DALEGIFE 4k 3

#!/usr/bin/env python

# license removed for brevity
import rospy

from std_msgs.msg import String

def talker():
pub = rospy.Publisher ('chatter',\
String, queue_size=10)
rospy.init_node('talker', anonymous=True)
rate = rospy.Rate(10) # 10hz
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while not rospy.is_shutdown():
hello_str = "hello world %s")rospy.get_time()
rospy.loginfo(hello_str)
pub.publish(hello_str)
rate.sleep ()

if _ _name__ == '__main__':
try:
talker ()
except rospy.ROSInterruptException:
pass

BATARRE— AU Y&

import rospy
from std_msgs.msg import String

JE M ROS #2414 python &, B il python Sl ROS Node #i<x i H1%)%E . std_msgs.msg $
T —LEARUER message #5X, X HMH std msg/String #53X) message.

pub = rospy.Publisher('chatter',\
String, queue_size=10)

R R HEA E KA talker(), X B IR XANTT M4 Y “chatter” [¥) Topic %&i% message,
message #E30JE “String” , queue_size FIRBAFIK L, 2477 55 SR ACIE B, PASIAS & HEFL
10.

rospy.init_node('talker', anonymous=True)

FfX A WAL TR AT R, A4 P E N talker, anonymous=True s id 4575 s FEALIS 28
AT IPRUETT R4 A ME— 1

rate = rospy.Rate(10) # 10hz
while not rospy.is_shutdown():
hello_str = "hello world %s" % rospy.get_time()
rospy.loginfo(hello_str)
pub.publish (hello_str)
rate.sleep()

55 10 f7AN5E 15 170 & A R SRR IZIEFR DA 10hz Wii21T ($88 ROS (W HEIBS#0) . while
TSR AR ALt . 2R AOITT ISR . rospyloginfo(helo. str) $1(3 QAT 5
ANIZTT A log file, [AB A& 45 rosout 5 15 . rosout 55 ] PAEC A rqt_console T H., I L&H
debug, pub.publish(hello_str) NZ[1] “chatter” Topic % message.

if __name__ == '__main__':
try:
talker ()
except rospy.ROSInterruptException:
pass
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11

12

MBFTHT A, PR R AL talker (). FH rospy.ROSInterruptException F] fEH rospy.sleep()

rospy.Rate.sleep() i, Fnir g (Blanfri F Cirl+C).

3.3.2 iJBdH 1k (Subscriber)
R RN R .

$ roscd tutorials/scripts
$ touch str_listener.py

S’ str_listener.py MR, BIFEH W] AR :

#!/usr/bin/env python
import rospy
from std_msgs.msg import String

def callback(data):
rospy.loginfo(rospy.get_caller_id () \
+ "I heard %s", data.data)

def listener ():
rospy.init_node('listener', anonymous=True)
rospy.Subscriber ("chatter", String, callback)
rospy.spin()

if __name__ ==
listener ()

__main__

T B AR A AT BT e .

rospy.Subscriber ("chatter", String, callback)

)RR RT3 “chatter” Topic, message 2RAUE String, 2453 message B, 8] callback

BREC, FFPAKENRY message 1EA callback [R5 — S8

rospy.spin()

BRIEAMRUETT T35 (TR G GRS T2 AL P message.

3.3.3 Gk NUFMIA
B RATH AT AFRRR, SEBUCU AR, i T,

$ chmod +x ./str_listener.py # %4 X HATRE
$ chmod +x ./str_talker.py

$ cd ~/catkin_ws

$ catkin_make

197 3 A &umtd 1, 70 5ifE Lzt
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## ===== Terminal No.l =======
cd ~/catkin_ws
source ./devel/setup.bash

&S H H &H

roscore

$ ## ===== Terminal No.2 =======

$ cd ~/catkin_ws

$ source ./devel/setup.bash

$ rosrun tutorials str_talker.py

$ ## ===== Terminal No.3 =======

$ cd ~/catkin_ws

$ source ./devel/setup.bash

$ rosrun tutorials str_listener.py

WR&AEZ i No.2 No.3 sy 5l B A E F11T B i th i) helloworld.

3.3.4 X H N message f&3,

A, ROS 42 ftH) message MATEARER R HAIWTR, FATHEE LA K message #3o
HIeAlE 1 msg X

$ roscd tutorials
$ mkdir msg
$ touch ./msg/person.msg

PRSI

string name
uint8 age

AT R, AREBORAREY, JERBOR M4 . meg SCRFI LA ZRALE
o int8, intl6, int32, int64 (LA uint™)
. float32, float64
. string
« time, duration
o other msg files(HA ST ¥ msg 257)
o array[| (KAL), array[C](E KH4l)
B RE Y package.xml SCfF (tutorials/package.xml), FRANAH:

<build_depend>message_generation</build_depend>
<exec_depend>message_runtime</exec_depend>

&k package 1 CMakeLists.txt(tutorials/CMakeLists.txt), 1524 find__package ¥4y, BUSGXAE:
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find_package(catkin REQUIRED COMPONENTS
rospy
std_msgs
message_generation

)

&L catkin package B4y, PUBGXH::

catkin_package (

CATKIN_DEPENDS message_runtime
)

##| add_message files F’5, HWOHTERE, BOBGXAE:

add_message_files(
FILES
person.msg

)

)tk E| generatemessages #85), HUHTERE, ARAGXH::

generate_messages (
DEPENDENCIES
std_msgs

)

XFERESERL T o VRATPABE rosmsg a2 — T, HHIAIRE message RAUNII A T

$ rosmsg show person

3.4 fliHl launch SCPFPREAENZ AT 0L
[BAZ W B A T B U, RT3 7 = A& b0 %lliafT roscore MM, ARHH
Bi. ROS T H A2 R 2EE0, XTI A E launch SCOF, — MRS A Y A
(t2x F 3fH3) roscore) .

MG, FATAT A — T RN E ) msg 8. B
$ touch ./scripts/per_talker.py
$ touch ./scripts/per_listener.py

%% per talker.py AT, BAEAHL A DASRE]:

#!/usr/bin/env python

import rospy
from tutorials.msg import person
def talker():
pub = rospy.Publisher('people', \
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person, queue_size = 10)
rospy.init_node('talker', anonymous=True)
rate = rospy.Rate(1)
while not rospy.is_shutdown():

msg = person()

msg.name = "Ice"

msg.age = 18

rospy.loginfo("send Name=Ice, age=18.")

pub.publish(msg)

rate.sleep()

if __name__ == '__main__':
try:
talker ()
except rospy.ROSInterruptException:
pass

%’ per_listener.py AT, BIREH WA PAFRE:

#!/usr/bin/env python

import rospy
from tutorials.msg import person

def callback(data):
rospy.loginfo(rospy.get_caller_id () +\
"heard Name=Ys"%data.name)

def listener ():
rospy.init_node('listener', anonymous=True)
rospy.Subscriber ('name', person, callback)
rospy.spin()

if __name__ == ' '

listener ()

__main__

HER|, per_talker % ffi Topic 44k people, fii per_listener 7] Topic 44"~ name., XA EF
AT PAFE launch SCEEH R
T 5EaE launch SO

$ roscd tutorials
$ mkdir launch
$ touch ./launch/nodes.launch

%’ nodes.launch g07F, BiFEH ] AR E]

<launch>
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<group ns= >

<node pkg= name= type= />
<node pkg= name= type= />
</group>
<group ns= >
<node pkg= name= type= >
<remap from= to= />
</node>
<node pkg= name= type= />
</group>
</launch>

R EIEIA T R, I

cd ~/catkin_ws
catkin_make

€H P P P P PH

roscd tutorials
chmod +x ./scripts/per_listener.py #
chmod +x ./scripts/per_talker.py

% X AF DA A AT IR

roslaunch tutorials nodes.launch # ﬁﬁﬂﬂroslaunch)ﬁiﬁ

4 (%:2) X THQEARYD S s 4

4.1 JFAFER

FEF e EAR AR, Sk IR A R AR

SEMVNS P, I HLSEEPAS H AR

L AT, H HAEL i Fas T PA N e

$ mkdir -p ~/catkin_ws/src
$ cd ~/catkin_ws
$ catkin_make

2. #EA Jcatkin_ws/src X2, I HAE TAESS

$ cd ~/catkin_ws/src

AR R RE R . FER ST A R s

$ catkin_create_pkg learning topic roscpp rospy std_msgs \\

geometry_msgs turtlesim

SERG S S T catkin._ws/src/learning_topic
3. FEASCIE /catkin. ws/sre/learningtopic/sre

$ touch velocity_publisher.py

4kt velocity publisher.py, /N 4% I8 [BE A1 7 3
FEF A DA 25

(f7 BB AR 1k 2 AR SE B RE )
(a) Ros 7 ik

friz st Fig. W Fig.
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TurtleSim

Figure 4: #itlRATE #1125

TurtleSim

Figure 5: % 75 Lt Ti55h
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(b) Publisher g1, JHEIEAN geometry  msgs:twist, & 1fi44 K /turtlel /cmd_ vel
(c) BETHIRIIIR
WETEA: W ERAL, RmEE . e TR

SEIL py SRS JEHE SO e H 5k T st T

$ chmod +x velocity_publisher.py #chmod 4 & [} &= #| 45 &

Rz py SCHFRECH “ARVVE R P $0A T S
4. MEREE TR Haiztt PR &g, HF Hastr

$ cd ~/catkin_ws

catkin_make PRARARE G ERET — 5

$
$ source devel/setup.bash #i& & Y 5] X & A ros TIEX A
$ rosrun learning_topic velocity_publisher.py

BT B CH PR Z S b S8 i T /INR Y RUB BRI T ] 2.2.1 195 AR

4.2 PR

TESE BT I )t b, 25 A A 8 T B/ NS RS R, AR SO B 45
SBLPAIER o
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