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twist_marker_server
Iclock

frosout

rgt_gui_py_node_10314

k
s :

base_controller_spawner

o

fdock twist_mux

fowist_mux

fdlock
Joy_node

fjoy_node
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(1) T2 (Node) —— ZR{FiRIR

(2) T=EESE (ROSMaster) — FHIHL, RESHEE
(3) 1@ (Topic) — BLBENH, FHEES (Message)
(4) ARZS (Service) —— RIF@ENS, FhiER/ NEHIE

ROS Node

request response
ROS Node

ROS Node :
) Topic: [example
Publisher  Message Type: std_msgs/String.

Service Client

ROS Node ROS Node

ARSSHEE
iEeEE (R%/1TiH) (ER/EZE)
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> Talker;¥##

> Listener;Eff

» ROS Masteri#{715 EILEC
> ListenerZXEZIENK

> Talkerf@lANEEIEK

> I MEIEE

> Talker@Listenerk i #3E

- L XML/RPC

£
&
&
AQ’
>
J |

3) connect (“scan”, TCP)

. :
>
Talker 4) TCP server: f00:2345 :
XMLIRPC: foor 1234 Listener
TCP data: foo: 2345 5) connect (fo0:2345)
S T i S P S

6) data messages TCP

IERLBRIN IR
(RIENFE: RPC, REMIMFE: TCP)
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> Talker;¥#f

> Listener;:ff

> ROS Masteri#17{5 2 ILAD
> BEIIWGERE

> Talker@Listener& iR N EEUIE

XML/RPC

> .
XML/RPC: foo: 1234 5) reply data Listener
ROSRPC: foo: 3456 *
TCP

i FESBTNR N OFE RVB U
(RI=1NP . RPC, REAMINFE: TCP)
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t4a2zhfE (action)

ZFim BR 5% 28 im R
. RSN I I
N EH AR Action ROS _| Action | EUEEZH _|
[ ] -lFHE|+ ﬁ J\% é;lz }i Tﬁ ; client.sendGoall...) ~ - E;Eﬁdﬁ - Hﬁ%%g -‘\— \{mld executeGoal(g)
. —  EEEK SO
o ALUEESIREFIEIETT; — E—
« HEFROSHIEEBEMNHISEIN,
Actionfd9iEOd
+ goal: XmESBEF; T opies
. 7 goal
« cancel: IBXEVEES; >
cancel
. N VI I Action »  Action
- status: BRHIEFP RIS, =i - HEE
_ g < status
« feedback: BHARGESBITRIEEEUE, result
ALl 2L N S — . . feedback
« result: MEPIRALAXESHHRITER, RAMR—R, e ,
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WORKSPACES

Create Workspace

mkdir catkin_ws 88 cd catkin_ws
wstool init src

catkin_make

source devel/setup.bash

Add Repo to Workspace

roscd; cd ../src

wstool set repo_name \

--git http://github.com/org/repo_name.git \
--version=kinetic-devel

wstool up

‘

Resolve Dependencies in Workspace

sudo rosdep init # only once

rosdep update

rosdep install --from-paths src --ignore-src \
--rosdistro=${ROS_DISTRO} -y

PACKAGES

Create a Package

catkin_create_pkg package_name [dependencies ...]

Package Folders

include/package_name

C++ header files

src Source files.
Python libraries in
subdirectories

scripts Python nedes and scripts

msg, srv, actioen Message, Service, and

Action definitions

Release Repo Packages

catkin_generate_changelog

# review & commit changelogs

catkin_prepare_release

bloom-release --track kinetic --ros-distro kinetic repo_name

Reminders
. Testable logic
. Publish diagnostics

. Desktop dependencies in a separate package

CMakelists.txt

cmake_minimum_required(VERSION 2.8.3)
project(package_name)
find_package(catkin REQUIRED)
catkin_package()

Package Dependencies

To use headers or libraries in a package, or to use a package's exported
CMake macros, express a build-time dependency:
find_package(catkin REQUIRED COMPONENTS roscpp)

Tell dependent packages what headers or libraries to pull in when your
package is declared as a catkin component:

catkin_package(
INCLUDE_DIRS include
LIBRARIES ${PROJECT_NAME}
CATKIN_DEPENDS roscpp)

Note that any packages listed as CATKIN_DEPENDS dependencies must also
be declared as a <run_depend> in package.xml.

Messages, Services

These go after find_package(l, but before catkin_packagel().

Example:

find_package(catkin REQUIRED COMPONENTS message_generation
std_msgs)

add_message_files(FILES MyMessage.msg)
add_service_files(FILES MyService.msg)
generate_messages(DEPENDENCIES std_msgs)
catkin_package(CATKIN_DEPENDS message_runtime std_msgs )ww

Build Libraries, Executables

Goes after the catkin_package() call.
add_library(${PROJECT_NAME} src/main}
add_executable(${PROJECT_NAME}_node src/main)
target_link_libraries(

${PROJECT_NAME}_node ${catkin_LIBRARIES})

Installation

install(TARGETS ${PROJECT_NAME}

DESTINATION ${CATKIN_PACKAGE_LIB_DESTINATION})
install(TARGETS ${PROJECT_NAME}_node

DESTINATION ${CATKIN_PACKAGE_BIN_DESTINATION})
install(PROGRAMS scripts/myscript

DESTINATION ${CATKIN_PACKAGE_BIN_DESTINATION})
install(DIRECTORY launch

DESTINATION ${CATKIN_PACKAGE_SHARE_DESTINATION})

— GYH.AIl —

15 tAR

RUNNING SYSTEM

Run ROS using plain:
roscore

Alternatively, roslaunch will run its own roscore automatically if it can't find
one:
roslaunch my_package package_launchfile. launch

Suppress this behaviour with the --wait flag.

Nodes, Topics, Messages

rosnode list

rostopic list

rostopic echo cmd_vel

rostopic hz omd_vel

rostopic info cmd_vel

rosmsg show geometry_msgs/Twist

Remote Connection

Master's ROS environment:
. ROS_IP or ROS_HOSTNAME set to this machine's network address.
. ROS_MASTER_URI set to URI containing that IP or hostname.

Your environment:
. ROS_IP or ROS_HOSTNAME set to your machine's network address.
. ROS_MASTER_URI set to the URI from the master.

To debug, check ping from each side to the other, run roswtf on each side.

ROS Console

Adjust using rqt_logger_level and monitor via rqt_console. To enable debug

output across sessions, edit the $HOME/ . ros /config/ rosconscle. config
and add a line for your package:
logaj.logger.ros.package_name=DEBUG

And then add the following to your session:
export ROSCONSOLE_CONFIG_FILE=$HOME/.ros/config/rosconscle. config

Use the roslaunch --screen flag to force all node output to the screen, as if
each declared <node> had the cutput="screen" attribute.

@CLEARPATH

ROBOTICS™

www.clearpathrobotics.com/ros-cheat-sheet
®© 2015 Clearpath Rabotics, Inc. All Rights Reserved.
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<launch>
<!-—— local machine already has a definition by default.
This tag overrides the default definition with
specific ROS ROOT and ROS PACKAGE PATH values ——>
<machine name="local alt" address="localhost" default="true" ros-root="/u/user/ros/ros/" ros-package-path="/u/user/ros/ros-pkg" />
<!-- a basic listener node -->
<node name="listener-1" pkg="rospy tutorials" type="listener" />
<!-— pass args to the listener node ——>
<node name="listener-2" pkg="rospy tutorials" type="listener" args="-foo arg2" />
<!-— a respawn-able listener node —->
<node name="listener-3" pkg="rospy tutorials" type="listener" respawn="true" />
<!-- start listener node in the 'wgl' namespace -->
<node ns="wgl" name="listener-wgl" pkg="rospy tutorials" type="listener" respawn="true" />
<!-- start a group of nodes in the 'wg2' namespace -->
<group ns="wg2'">
<!-— remap applies to all future statements in this scope. —->
<remap from="chatter" to="hello"/>
<node pkg="rospy tutorials" type="listener" name="listener" args="--test" respawn="true" />
<node pkg="rospy tutorials" type="talker" name="talker">
<!-- set a private parameter for the node -->
<param name=”ta1ker_;_param” value="a wvalue" />
<!-- nodes can have thelr own remap args ——>
<remap from="chatter" to="hello-1"/>
<!-- you can set environment variables for a node -->
<env name="ENV_EXAMPLE" value="some value" />
</node>
</group>
</launch>

LaunchXff: BIXMLX G ZTSNEEEMNEs) (FTEIREIROS Master)
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demo - RosGui

File Plugins Running Perspectives
wWeb DCE@ O % Publisher
http://www.ros.org/wiki/rqt [ | @ | Topic |cmd_vel3 = Type |/Float3z i Freq.
XX
T ROS o rg About | Supp topic v type rate enabled
*se ° v Jemd_vel2 std_msgs/Float32 10.00 True
data  float32
H v Jemd_vel3 std_msgs/Float32 5.00 True
Documentation data . Fioal32

rqt

rqt: rat console [ rat dep [ rat graph | rat gui| rat gui cop |

| rgt plot [ rgt pose view [ rqt publisher [ rgt py common | 1
rgt service caller | rgt tf tree [ rat topic [ rgt web

1. Stack Summary

Integration of the ROS package system and ROS-specific pl

* Author: Maintained by Dirk Thomas
. Li . Ren -

Console

| [EiLoad || save || [l Pause |Displaying 9 Messages

Message

Severity

Info

Info

Info
ng kinematics solvers Info moveit_setup
Info moveit_setup_ass

Info moveit_setup

Exclude Rules: Messages matching ANY of these rules will NOT be displayed

Severity Filter: | Debug Info Warning Error Fatal

Highlight Rules: Message matching ANY of these rules will be highlighted

Message Filter: ' monitor [C] Regex

DE@ O % Robot Steering DE@ © % Logger Level DC@ ox
5 | v|Hz (b |[=|[ @ | [femd vel Nodes Loggers Levels
- — . Jrosout ros Debug
EXpRession 00 /rat_gui_cpp. | ros.moveit_cc | Info
/rqt_gui_cpp_ ros.roscpp warn
cos(if20)*20 L J Jrviz_134392' ros.roscpp.ro | Error
ros.roscpp.su |Fatal
sin(if20)*10

& 25

5

DEC@® 0% Plot
| Resize Columns |

Topic

-17.4

-23.2

| Stop | |wRefteshy | ——.. 5 ,
DC® o%
Jcmd_vel3/data | Subscribe Topic | | Pause || Remove All |
— - 77—
0 200 400 800 1.000

600
- Jemd_vel2/data - femd_vel3/data

faHE

GYH.AI
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Eile View Plugins Help
| Move Camera| Ineract ~ Select 2D Nav Goal 2D Pose Estimate

Displays
Axis Z
Autocompute Value Bounds M
Min Value 0.0615
Max Value 0.0615
Use Fixed Frame

[E2] 11. Obstacles (Grid Cells)

22 12. Inflated Obstacles (Grid Cells)

[ 13. Point Cloud2 (Point Cloud2) 4

[22] 14. Robot Model (Robot Model)
= [

13. Point Cloud2 (Point Cloud2)
Displays a point cloud from a sensor_msgs::PointCloud2 message as points in the world,
drawn as points, billboards, or cubes. More information.

Time
Wall Time: | 1326732759.064410 | Wall Elapsed: | 1034.911446 | ROS Time: | 1326732759.064404 ROS Elapsed: |1034.911445 | Reset ‘

RvizE—m=4r L TH, aJLIRIFIIFREETROSEFESRRIVIESAF S,
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GazeboR—FIEESR AN =HYIRTET S
- BEiEaAmYEs|E
«  EHRENERER

- HENGRESEEO
- FHRRZH

HEA W AR 84
«  MEWBAFEZ
«  MlaEs ARt

«  BILBRTEYEEHE
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“move_base_simplefgoal®
geometry_msgs/PoseStamped
|

amcl —/
sensor transforms ftf
tfitfMessage
odometry source "odom”

Segelal

Navigation Stack Setup

Illfma pll

move_base l

Y

global_costmap

/ A

internal _ 3
nav_msgs/Path recovery_behawviors

1, Ny

local costmap

global_planner -

- local planner -

nav_msgs/Odometry

“cmd_vel"| geometry_msgs/Twist

Y

base controller

nav_msgs/GetMap map_server

sensor topics

SBNSOr_msgs/Laserscan |
sensor_msgs/PointCloud

SENs0r SOUrces

provided node
optional provided node
platform specific node
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' Ty

gmapping

indigo  kinetic Show EQL distros: -

Documentation Status

B b 2 75 3tk ] St A

(gmapping)
Package Summary

+ Released ] + Continuous Integration J % No APl documentation

L A
This package contains a ROS wrapper for OpenSlam's Gmapping. The gmapping package
provides laser-based SLAM (Simultaneous Localization and Mapping), as a ROS node
called slam_gmapping. Using slam_gmapping, you can create a 2-D occupancy grid map
(like a building floorplan) from laser and pose data collected by a mobile robot.
Ve TEL » Maintainer status: unmaintained
7": -J—_T‘:-": IMU E‘ *—L rl— « Maintainer: Vincent Rabaud <vincent.rabaud AT gmail DOT com>
—3 — |'$| = [’3 « Author: Brian Gerkey
{':' ‘E" = e 1":' e « License: CreativeCommons-by-nc-sa-2.0

hector_mapping

( )
indigo Show EQL distros: | ;b[Jﬂ. 1;%, :Hﬂ @]
Documentation Status
hector_slam: hector_compressed_map_transport | hector_geotiff | hector_geotiff_plugins | hector_imu_aftitude_to_ff| y AN -
hector_map_server | hector_map_tools | hector_mapping | hector_marker_drawing | hector_nav_msgs | El] Hﬂ‘ ﬁ{i—% i‘m @ @*% - A =
hector_slam_launch | hector_trajectory_server i }
Package Links ( h ecto I )
Package Summary Code %1 ==
Msg API S
e
Changelog
hector_mapping is a SLAM approach that can be used without odometry as well as on Change List \ )

platforms that exhibit roll/pitch motion (of the sensor, the platform or both). It leverages the ~ Reviews

high update rate of modern LIDAR systems like the Hokuyo UTM-30LX and provides 2D q 3 ?
N ) Dependencies (10)

pose estimates at scan rate of the sensors (40Hz for the UTM-30LX). While the system Used by (4)

does not provide explicit loop closing ability, it is sufficiently accurate for many real world Jenkins jobs (6)

scenarios. The system has successfully been used on Unmanned Ground Robots,
Unmanned Surface Vehicles, Handheld Mapping Devices and logged data from quadrotor UAVSs.

« Maintainer status: maintained N—
I N7 ,_L‘-H‘

« Maintainer: Johannes Meyer <meyer AT fsr.tu-darmstadt DOT de> /7k a

« Author: Stefan Kohlbrecher <kohlbrecher AT sim.tu-darmstadt DOT de>

« License: BSD =

« Source: git https://github.com/tu-darmstadi-ros-pkg/hector_slam.git (branch: catkin) =0
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Moveit Commander
Sensor Input

[ Move Group F

1‘ra]ectory Execution Manager

CHOMP
Caovariant Hamiltonfan Open Moton Planning
D Library Planning Library

FCL

Fiaxibie Collision Proximity Collision
Liora Detection
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— GYH.Al —
RECHARGE

|

FHOCESS_RECHARGE_COMM@

‘%

( NAVIGATE_TO_OUTLET j

P P écceeded
.'//f'

{ DETECT_OUTLET )

SM_PATH

unplug

, J

|preempted  /

f /
v

/' - el I'I \
/ preempted 2 t b aborted 1\
/ o h - \

outcome?2

FAIL_STILL_UNPLUGGED

E d preampted _-/S-IJCCEEGE{J

5uccaed’ed
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1. 217k (Distribution) : ROSEIThHREFE—ZRTF!
mANRAS. AU BEELZENIIEEE.,

2. %478 (Repository) : ROSIKEIFHEZEMLK L
HFREARE, FENARVEEUFAHEEZAS
RN 28 AFR1FS

3. ROS wiki: 125RROSERXHEMNEEILIE,

4.1BHFIZR (Mailing list) @ ZMROSEFHNEER
B, EIWRILASRROSH ZRIZMEER],

5. ROS Answers: &18ROSHE X r) @AY ik,

6. 1% (Blog) : AfROSHXFRFE. BF. W
57 (http://www.ros.org/news)
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560k

Fuerte/
Groovy

2012

290k
Diamondback
/Electric

upto 2011

@® Mobile Robot

@® Unmanned Aerial Vehicle

@ Industrial Robot
@ Surgical Robot

Kinetic

2016

@ Field Robot

ROS#t

@ Space Robot
@ Autonomous Underwater Vehicle
@ Humanoid Robot

@ Swarm Robotics

@ Automotive

XANIEEBRE. XEE.

faHE

GYH.AI

23

perception_pcl
geometry
ros_controllers
ros_control

AI*IW

vision_opencv

Ly usb_cam

. . turtiebot
moveit

I & I velodyne
~ catkin

ros_tutorials

image_pipeline

P
)

§|:4
04»%‘

slam_gmapping
rosserial
universal_robot
gazebo
rviz
ros-comm
navigation

2014 2015 2016 2017 600 Numberofforks 0

ros-core

repository 0 Number of stars  60(

.........

HXX S Z IR Lk

(RJR: http://robotics.sciencemag.org/content/2/11/eaar1868 )
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- %
i,

Motoman Universal Robots Kinova Jaco ABB IRB 2400
(SIAS)/SIA10d/(SIA20) URS/(UR10)

- ';

4

Kawada Hiro Robotnik XL-Terabot HRP 4 Pioneer P3AT

gy 4

S A ) -0O-B A
PR2 Baxter Research Robot BDI Atlas Robonaut/Robonaut2 Schunk 7-DOF Aldebaran NAQ Care-O-Bot HRP-2
] =} P
i )
2 L4 \d &
: <
— v
Comau NM45 Fanuc m10ia BioRob Arm KUKA LWR/LBR Schunk Dextrous Hand Aldebaran Romeo CKBot Denso Robot (vs060)
W
KUKA OmniROB Hoap3 Cyton Veta TUM Rosie Rob@Work Hubo Korus Homemate Robot Katana

Powering the world's robots —— #/128 A $Tig B9 =5 SC45
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1. 4.SJROS Tutorials# iz

2. BT {E=Sal, HEIFERHAE
3. BITARHAEPEER. kS5, tIfE. TFHIE

4, JEEROS wiki, ARMILSCIEE ‘G
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® "Powering the world’ s robots" BYROSZE(t+4?
https://mp.weixin.gg.com/s/f9QZLfMWD3TbxRH85xAgXA

o Y= >JROS:
https://mp.weixin.qgqg.com/s/Yuku2YGIDFKnFzLki3f7TWg

® ROS Concepts:

http://wiki.ros.org/ROS/Concepts o

® ROS Tutorials ‘
http://wiki.ros.org/ROS/Tutorials I



https://mp.weixin.qq.com/s/Yuku2YGlDFKnFzLki3f7Wg
http://wiki.ros.org/ROS/Concepts
http://wiki.ros.org/ROS/Tutorials
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