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WORKSPACES
Create Workspace

mkdir catkin_ws &R cd catkin_ws
wstoel init src

catkln_make

stirce davel fsetup . bash

Add Repo to Workspace

roscd; od L farc

wslool seb repo_name

--RLlt hUEp S rgithul. Conforgs repi_name. g1lT
==yrsion=kinetic-devel

wstool up

Resolve Dependencies in Workspace

sulp rosdep Init # only once

rosdap update

rosdep install --fros-paths src --ignore-src b
--rosdistroe=f{ROS_DISTRO} -y

PACKAGES

Create a Package

catkin_create_pkg package_name [dependencias ...]

Package Folders

include /package_nams Ce# hoader filas

src Source files,
Python libraries In
subdirectories

scripts Python nodes and seripis

msg, srv, action Message, Service, and
Action definitions

Release Repo Packages

catkin_genorate_changolog

& review & commit changelogs

catkin_prepare_release

Ligon-release --track kinetic -=pes=distre kinetic repo_name

Reminders

- Testable logic

- Publish diagnasics

- Deskiop dependancias in & separale package
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iBHE(Message)—IG/EHE

o EE—ENERAMIRAN, SIEROSIEMT R
HIFP B A, N— .
o ERRIRESEXI Mg THEY, FETIEE iEeRs (&M/1T1H)

RIfGARIE



N Z mox

SOOCHOW UNIVERSITY

P iz

Computer on the Robot Laptop

—Reqgistration

|
| |
I |
| |
I [
|
I I
| |
| | ] |
: Registration Registration \
|
I I
| |
| |
|
| |
|
' |
| |




@ 1804 - VMware Workstation
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[17059083537.873972696]: Turtle pose:

INFO] [17065903538.0506437 user@user-virtual-machine: ~ )
INFO] [1705983538.8661758

INFO] [1705903538.0822744 X{F(F) 4FiE(E) TE(V) #£FE(s) Lim(t) FEI(H)

INFO] [1785983538.0984231 4/ =[s.

INFO] [1705903538.1138878 NFp] [1705903537.155423501]: Publsh turtle velocity command[0.50 m/s, .20 ra
INFO] [1705903538.13032954 /¢

INFO] [1705983538.1460431 [NFp] [1765903537.254560839]: Publsh turtle velocity command[0.50 m/s, 0.20 ra

¥ X:3.085772, y:8.518346
. INFO] [1705983537.890703497]: Turtle pose: x:3.084268, y:8.510489 l
INFO] [1705903537.906012171]: Turtle pose: x:3.082789, y:8.502626
INFO] [1705983537.922455208]: Turtle pose: x:3.081335, y:8.494760
E e INFO] [1705903537.938937167]: Turtle pose: x:3.079907, y:8.486889 0;55
r lle) INFO] [17865903537.954265923]: Turtle pose: x:3.078504, y:8.479012 )
INFO] [1705983537.970064675]: Turtle pose: x:3.077126, y:8.471132 ‘tlesim_node 0;(1,5
Usage is <1GB.[ INFO] [1705963537.988101820]: Turtle pose: x:3.075773, y:8.463247 .m with node name fturtlesim
INFO] [17059083538.002916384]: Turtle pose: x:3.074445, y:8.455359 ‘turtlel] at x=[5.544445], y=[5.
r-virtual-mach[ INFO] [1705903538.018321397]: Turtle pose: x:3.073143, y:8.447465
é [1705903538.034298951]: Turtle pose: x:3.071866, y:8.439568
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A}’?P\ INFO] [1705903538.1621116 4/
5 %Eig% H;ggggiggg-gi;iéé[ INFO] [1705903537.355002798]: Publsh turtle velocity command[0.50 m/s, .20 ra
2 ’d/s
ﬂ i:gg% Ei;gggg;g:g-g;g;;gg[ INFO] [1705903537.455069883]: Publsh turtle velocity command[0.50 m/s, ©.20 ra
: d/s]
449:1]_ / : o [ INFO] [17065903537.556233677]: Publsh turtle velocity command[6.58 m/s, ©.20 ra
machine:11311 INFO] [17054/s
3 - [ INFO] [1705[ 1NFo] [1765963537.654727220]: Publsh turtle velocity command[6.50 m/s, ©.20 ra
- setting /run_id to 8f5c9f00-bBe9-11ee-9655-000c291fc8ed [ INFO] [170%4/¢
process[rosout-1]: started with pid [4417] [ INFO] [1705[ 1Npo] [1705903537.755069364]: Publsh turtle velocity command[©.50 m/s, ©.20 ra
started core service [/rosout] [ INFO] [170%4/¢
E [] [ INFO] [1705[ INFo] [1705903537.854939734]: Publsh turtle velocity command[0.50 m/s, ©.20 ra
d/s]
[ INFO] [1705983537.955521346]: Publsh turtle velocity command[©.50 m/s, ©.20 ra
d/s]
[ INFO] [1705903538.054491716]: Publsh turtle velocity command[©.50 m/s, ©.20 ra
d/s]
[ INFO] [1705903538.154751387]: Publsh turtle velocity command[©.50 m/s, ©.20 ra
d/s]
L N ]
L N ]
L N ]
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user@user-virtual-machine: ~

XHF) RIE(E) ZEB(V) BES) &R FBiH

INFO] [1706171804.921925307]: Publish Person Info: name:Tom
INFO] [1786171805.921639592]: Publish Person Info: name:Tom
INFO] [1706171806.921238896]: Publish Person Info: name:Tom
INFO] [1786171807.921438382]: Publish Person Info: name:Tom
INFO] [1706171808.921269719]: Publish Person Info: name:Tom
INFO] [1706171809.921467477]: Publish Person Info: name:Tom
INFO] [1706171810.921520826]: Publish Person Info: name:Tom
INFO] [1786171811.921384536]: Publish Person Info: name:Tom
INFO] [1706171812.921267151]: Publish Person Info: name:Tom
INFO] [1706171813.921432687]: Publish Person Info: name:Tom
INFO] [1706171814.921428602]: Publish Person Info: name:Tom
INFO] [1786171815.921174062]: Publish Person Info: name:Tom
INFO] [1706171816.921692004]: Publish Person Info: name:Tom
INFO] [1706171817.921585588]: Publish Person Info: name:Tom
INFO] [17086171818.921355277]: Publish Person Info: name:Tom
INFO] [1786171819.921013177]: Publish Person Info: name:Tom
INFO] [1706171826.921291574]: Publish Person Info: name:Tom
INFO] [1706171821.921414058]: Publish Person Info: name:Tom
INFO] [1706171822.921378284]: Publish Person Info: name:Tom
INFO] [1786171823.921257437]: Publish Person Info: name:Tom
INFO] [1786171824.921933147]: Publish Person Info: name:Tom
INFO] [1786171825.921207981]: Publish Person Info: name:Tom
INFO] [1706171826.921494265]: Publish Person Info: name:Tom

X{H(F) 4RIE(E) EE(NV)

[17061718605.922504743]: Subcribe Person
[1706171806.921555628]: Subcribe Person
[1706171807.921949557]: Subcribe Person
[1766171808.921782792]: Subcribe Person
[1766171809.922445010]: Subcribe Person
[17061718160.922396194]: Subcribe Person
[1706171811.921740620]: Subcribe Person
[1766171812.922082834]: Subcribe Person
[1706171813.923176641]: Subcribe Person
[1706171814.922274460]: Subcribe Person
[1706171815.921998866]: Subcribe Person
[1766171816.923289790]: Subcribe Person
[1706171817.923442525]: Subcribe Person
[1706171818.922109812]: Subcribe Person
[1706171819.921415454]: Subcribe Person
[17661718260.922262234]: Subcribe Person
[17606171821.922556704]: Subcribe Person
[1706171822.922275096]: Subcribe Person
[1706171823.921954674]: Subcribe Person
[1766171824.923082955]: Subcribe Person
[1766171825.921759224]: Subcribe Person
[1706171826.922116561]: Subcribe Person
[1706171827.922132052]: Subcribe Person
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JoIhREE (Meta Packages)

o BAZAATR— B ( swrw )

Inget (Package) TEIEE
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} ROS#HS{TITHE

WORKSPACES CMakeLists.txt RUNNING SYSTEM

Create Workspace [Sketeton _________________________[EEEWETE
midir catkin_ws &% cd cathin_ws cmake_minimum_required(VERSTON 2.8.3) FosCore
watonl init src project(package_name}
eatitn, e ke find_packaga(catkin REQUIRED} Alternatively, roslaunch will run its own roscore automatically if it can't find
source develfsetup.bash catkin_package()
Dne:
Add Repo to Workspace Package Dependencies roslaunch my_package package_launchfile.launch
roscd; cd .. fsic To use headers or libraries in 3 package, or 10 use 3 package's exported g his beh b th il
oo L} == i
wstoel set repo_name CMake macros, express a build-lime degendency: Hppress e eaviourain-the. <=Mat kR0
——gil http:/ github. confor g/ repe_name. glt = T . -
b nllsn e e find_package{catkin REQUIRED COMPONENTS roscpp) NDdES. T,Dpl,csl Meﬁages
= A/\\ . Matool Hp Tell dependent packages what headers or libraries to pull inwhen your rosnode list
% n Ij Q . Resolve Dependencies in WDF;(SFBCE package is declared as a catkin com ponent: rostopic list
" = catkin_package( restoplc echo ced vel
sude rosdep init 4 only once 3 i
. do d INCLUDE_DIAS include rostopic hz ond_wvel
PY resdep update - 2 ) ;
rOS OpIC rosdep install --from-paths src --ignore-src ), LIBRARTES S{PROJECT_NAME} rostepic info cod_wvel
--rosdistro-§{ROS_DISTRO} -y CATETIN_DEPENDS roscpp) rosnsg show geometry_msgs/Twist

° 1 Mote that any packages listed a5 CATKIN_DEPENDS depandancies must also Remote Connection
rossewlce PﬁCKAGES e declared as 2 crun_depend? in package .xml Masters BOS .
asler's 4 envitanment:

Messages, Services +  ROS_IPorROS_HISTNAME set to this machine s network sddress
- ROS_MASTER_URI sef to LIRI containing that IP or hostname

Create a Package

catkin_create_pkg package_name [dependencies ...]
These go after find_packagell, but before catkin_packagell,

Package Folders Example:

* rosnode

e e ks ik heades Flss find_package{catkin REQUIRER COMPONENTS message_genaration Yodir enviren meant:
o r r m package std_nsgs) —_— - ROS_IF or ROS_HISTHAME sat to your machine’s network sddress
0S pa d i Ty Sd_mes gt B1e s (ETLES: MNEcxogeinth) «  ROS_MASTER_URI set to the URI from the master.
» . % add_service_fles(FILES MyService.msg) = -

Python libraries in
subdirectories

d rosmsg scripts Pythoen nodes and scripts

generate_messages(DEPENDENCIES std_msgs)
catkin_package(CATKIN_DEFENDS message_runtime std_msgs hwe Te debug, chack ping from each side to the other, run roswtf on each side.

ROS Console

Build Libraries, Executables

° msg, srv, action Message, Service, and P ST () eall Adjust using rgt_logger _level and monitor #ia ryt_console. To enable debug
Actl definitl oes atler Lhe Ca n_pacsage ca b :
rOSS rV LN O e add_1ibrary{${PROJECT_NAME] srcfmain} output across sessiens, edit the $HOMES . ros /conhg/ rosconsole. conhg
Release Repu Packages add_gxnecutable(${PROJECT_MAME} node src/main) and add a line for your package:
: - target_link_libraries{ logdj. logger.ros,package_name=-DEBUG
catkin_generate_changelog ${PRODECT_WNAME]_node ${catkin_LIBRARTES})
# review & commit changelegs E .
catkin_prepare_release Installation And then add the following to your session:

bl -rele --t & kinetic -- -dist kineti L & -
oon-ralease rack kinetic --ros-distro kinetic repo_name instal1(TARGETS ${PAOIECT NAME] export ROSCONSOLE_CONFIE_FILE=$HIME/, ros/config/ rosconsole. config

Reminders DESTINATION $4{CATKIN_PACKAGE_LIB_DESTINATION]}

. Tastahle logic install{TARGETS 3{PROJECT_NAME} node Use the roslaunch —screan flag to force all node output to the scraen, as if
i DESTINATION ${CATKIN_PACKAGE_BIN_DESTINATION]) each declared ¢noder had the output="screen” attribute

o Publish diagnestics install{PROGAAMS scripbs/myscript

- Desktop dependencies in a separate package DESTINATION ${CATKIN_PACKAGE_BIN_DESTINATION]}

instal L(DIRECTORY Launch
DESTINATION ${CATKIN_PACKAGE_SHARE_DESTIMATLON] }



Liigfalr Rz A5l
BEIROS Master
3

BB E:S
IS bE1b AR AR =W $rosrun turtlesim turtle teleop key

¥

user@user-virtual-machine:~$ rosrun turtlesim turtlesim node

[ INFO] [1706010966.684341520]: Starting turtlesim with node name /turtlesim

[ INFO] [1706010966.6913532605]: Spawning turtle [turtlel] at x=[5.544445], y=[5.
544445], theta=[0.000000]

BEliBR(FERT R

user@user-virtual-machine:~% rosrun turtlesim turtle_teleop_key
Reading from keyboard

Use arrow keys to move the turtle. 'g' to quit.

BEiBaiEhE R

B HERA R
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R

AhiEEiEE $rostopic pub -r 10 /turtle1/cmd vel geometry msgs/Twist "linear:

x: 1.0

y: 0.0

Z: 0.0

angular:

X: 0.0

y:0.0

z. 0.0"

-2 e=i-pq $rosservice call /spawn "x: 5.0
y: 5.0
theta: 0.0
name: 'turtle2”
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$rosbag record —a —O cmd record

$rosbag play cmd record.bag

X&) $&IB(E) TRV

[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]
[RUNNING]

Done

Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag
GEL
Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag
Bag

Time:

user@user-virtual-machine:

)
1705731403.235¢
1705731463.2

1705731463.

1705731403.;

17057314063.

1705731403.26

1705731403.

1705731403.

1705731463.
1705731403.
1765731463.
17057314603.
1705731403.
1705731463.
17057314603.
1765731403.
1705731463.
1705731463.
1765731403.
17057314603.
17057314603.

user@user-virtual-machine:~$ SI

284069
284563
285019
300117
300136
300281

335156

Duration:
Duration:
Duration:
Duration:
Duration:
Duration:

Duration:
Duration:
Duration:

Duration:
Duration:

Duration:
Duration:
Duration:
Duration:

1.301444
1.301882
1.317337
1.317755
1.318341
.333179
.333841
1.334290
1.349639
358133
1.350589
. 365
1.365706
1.365851
.367132
.381703
.381716
1.383220
1.397903
1.399874
1.400726

S T e e T T e T e T e T e e e T e e e e e

1.413131
1.413131
1.413131
1.413131
1.413131
13131
413131
1.413131
1.413131
.413131
1.413131
1.413131
1.413131
1.413131
413131
.413131
1.413131
1.413131
1.413131
1.413131
1.413131




