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FECRRA S “CHRES “PUT" AR IR THRESEH, SRR T H AT RS2V ) — &
B NP BB o

BAE LA Turtlebot3 #aIHLEs NG THE LA HHAANL. IMU. BiE
THEERGIRE, W BRI EEEEE. BBEE. SkaxEME &
ERS AR DS

WRE RHMAIR 3B+ENALEESS, A F 50 CPU /8 DA K FE 3 (1) C
2 (WIFi/BT, 3CHF 5G S WiF LA SZRE BT 4.2&BLE) , KA @A ALY
¥ 64 i@ 1.4GHz CPU, £ GPU, A 1#: 1GB LPDDR2 SDRAM. i /&
BIRENLES NIOHLEALE . MO . B0 SHUNRIZAE S 1 sE s 5.

BEBHE BE5ERBINFNMEERIERE S, XY K T Y %
YEJE ], MUMUE Ee e s 15 X sh b HE B AT 55 RE 1. R Bl 732 K F X
2 THIKBN Y Turtlebot3 Hl2s A, /& HHT ROS B /7 i A L F LA NP5 s
HUBE 35 73K Fl OpenManipulater AU, & BA 4 NMRFTHBEEM 1 4%
PUE HE . Turtlebot3 Al OpenManipulater ff 3£ & T B 7 B & A7 5 H By
. EA TN VUREEBREEEE RIIIRE, TEREE KA 2 TS
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1.4 dERET A2

1. B Sc% 8 Turtlebot 3 IZRALBRE 43 ) 22 %e (FBIL AN ) Ubuntu 4t ROS
PA K Turtlebot3 IR IF 0 . BRI SEAESR & I H PRI R DA b5 58
J, PR G B A A AR 20

R 2%E ubuntu debain R 48] R JLi% A8 H sudo apt-get %23, @A git clone
Tsihd e

2. %% Openmanipulator ) ROS & i £,

$ cd ~/catkin_ws/src/

$ git clone https://github.com/ROBOTIS-GIT/open_manipulator_with_tb3.git

$ git clone https://github.com/ROBOTIS-GIT/open_manipulator_with_tb3_msgs.git

$ git clone https://github.com/ROBOTIS-GIT/open_manipulator_with_tb3_simulations.git

$ git clone https://github.com/ROBOTIS-GIT/open_manipulator_perceptions.git

$ sudo apt-get install ros-kinetic-smach* ros-kinetic-ar-track-alvar ros-kinetic-ar-
track-alvar-msgs

$ cd ~/catkin_ws && catkin_make

EEIE| S - i R

$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ roslaunch open_manipulator_with_tb3_description open_manipulator_with_tb3_rviz.launch

IR catkin_make % 1% 5¢ B H AT H5 R 64, EREF (LABOX) %
TAEStE 45K SRJ51E RViZ -4 OpenManipulator fii#% TurtleBot3 Waffle
Pi.

TIP: EPATIE AL 28T, ZiFE € TurtleBot3 (A5 4 Fk. ${TB3_MODEL}
SEIEAEAE TR A B AR AL IR 24 R
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°8@o BODE: BDEODE

© Time

ROS Time: | 152593049785 | ROS Elapsed: |182.82 wall Time: | 152593049788 | wall Elapsed: [182.79 Experimental

1.5 ER & F OpenCR EFRE

OpenCr Y [E4F 7] K F PRl 5 v AT e, 2 IUAEHR shell LA, R FEEE
XA TurtleBot3 B4, AT LA H 28 Rl ok,

JiiE# 1 Shell A, 5 shell B bA% 105 44 2 1 — 12 i SO

$ export OPENCR_PORT=/dev/ttyACMOQ

$ export OPENCR_MODEL=0m_with_tb3

$ rm -rf .Jopencr_update.tar.bz2

$ wget https://github.com/ROBOTIS-GIT/OpenCR-
Binaries/raw/master/turtlebot3/ROS1/latest/opencr_update.tar.bz2 && tar -xvf
opencr_update.tar.bz2 && cd ./opencr_update && ./update.sh SOPENCR_PORT
$OPENCR_MODEL.opencr && cd ..

Jii%#2: Arduino IDE, A4 g ALRIEAAS I Arduino IDE FA% AR ) — ik
il A

1§ F§ OpenMANIPULATOR ff] TurtleBot3 ] OpenCR [ (= ) S5
ROS H'i) DYNAMIXEL Fl% /845 . [ 44f7 T OpenCR 7=, HHRE B T
o

] 1 e s D R AN T o
File—Examples—TurtleBot3—turtlebot3 with open manipulator—turtlebot3 with
open_manipulator_core,
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turtlebot3 with_open_manipulator_core | Arduino 1.8.4

Edit Sketch Tools Help
New Cerl+N

Open... Ctrl+0

nipulator_core
Open Recent -
Sketchbook |

A

Close Crri+W

01.Basics

02.Digital
PageSetup  Cl+Shifisp| 03Analog
Print Crrl+p | 04.Communication

05.Control

Preferences Ctrl+Comma

06.5ensors

Quit Crrl+Q
T E————=— 7 -Display
18 A
19 #include “"turtlebot3 LBSHinas
2 09.USE

21
10.5tarterKit_BasicKit

=5 B e 11.ArduinclSP

Adafruit Circuit Playground
Bridge

Ethernet

Firmata

LiquidCrystal

SD

Stepper

Temboo

TFT

WiFi

OP3
OpenCR
ROS

Servo

turtlebot3_with_open_mar ¥ Jlatq

"

onfig.h”

bl on jdevittyACMO

turtlebot3_burger

e | turtlebot3_friends -

» | turtlebot3_setup >

turtlebot3_waffle

st ARG, AR T S R B s

10
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turtlebot3 with_open_manipulator_core | Arduino 1.8.4
Eile Edit Sketch Tools Help

turtlebot3_with_open_manipulator_core turtlebot3_with_open_manipulator_core_config.h ﬂ
1

2

10
11
12
13
14
15

16

17

18

19 #include "turtlebot3 with_open_manipulator_core_config.h”

20

21

22

23

24 yoid setup()

251

26 // Initialize ROS node handle, advertise and subscribe the topics
27 nh.initNode();

28 nh.getHardware ()-=setBaud(115200) ;

29 nh.subscribe(cmd_vel sub);

.subscribe(joint_position_sub);
.subscribe(gripper_position_sub);

nh.subscribe (sound sub);

nh.subscribe(motor_power_sub);

.subscribe(reset_sub);

c nh.advertise (sensor_state pub};

55 nh.advertise(version info publ:

S s
= =
= 0

n
=
=

OpenCR Board, OpenCR Boctloader on [devittysC

11
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2 R GTF¥ A

2.1 ¥ EF SLAM 5HEX SN

2.1.1 B &N turtlebot3 T X

R YK A/ OpenCR USB i 14 #% turtlebot3_core.launch

PoR: TEPAT AT S 200, AR & TurtleBot3 LS 4 FR. 1%
${TB3_MODEL}& /R IEAE A FH B AL ¥ 44 F% waffle, waffle_pi. 15 Ek AR
BEFHKE, 5K ZmL 53 bashre LHFH

> [TurtleBot3])5 3 rosserial FIIHOGER A1 A

$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ ROS_NAMESPACE=0om_with_tb3 roslaunch turtlebot3 bringup
turtlebot3_robot.launch multi_robot_name:=om_with_tb3
set_lidar_frame_id:=om_with_tb3/base_scan

> [TurtleBot3] )i 2 rpicamera 1 A5,

$ ROS_NAMESPACE=0om_with_tb3 roslaunch turtlebot3_bringup
turtlebot3_rpicamera.launch

> [Remote PC]J& /)5 2l robot_state_publisher 713 /&

$ ROS_NAMESPACE=0om_with_tb3 roslaunch open_manipulator_with_tb3_tools
om_with_tb3_robot.launch

212 SLAM

[Remote PC1Ji3 3l slam 75 55

$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ roslaunch open_manipulator_with_tb3_tools slam.launch use_platform:=true
[iZZFE PC))A B FE 15 51

$ ROS_NAMESPACE=om_with_tb3 roslaunch turtlebot3_teleop

turtlebot3_teleop_key.launch
12
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[Remote PC]JA 2l map_saver 75 55,

$ ROS_NAMESPACE=0om_with_tb3 rosrun map_server map_saver -f ~/map

P T — B L I )

oooooR osm)
[

e

I nee

2.1.3 BEFM
$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ roslaunch open_manipulator_with_tb3_tools navigation.launch use_platform:=true

[ ten ey

P Metomms | yoment it S et S Dl e & .

" § 000000000000 DN}
]

2.1.4 Movelt! HLIRE 2

N T84T Movelt! , FTIF—MHHI& e H, AEE TN ERMAmTL .
$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ roslaunch open_manipulator_with_tb3_tools manipulation.launch
use_platform:=true

13
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2an.zsical_fr t can, sical_frame can.izal_frame

al_frame

rqt {4 FEER T OpenMANIPULATOR #4974,

De E-rqt
[>service Caller DEC@ -ox%
@ | service | /arm/moveit/set_joint_position | dcall
Request
Topic Type Expression
¥ farm/moveit/set_joint_position open_manipulator_msgs/SetJointPositionRequest
planning_group string ‘arm'
¥ joint_position open_manipulator_msgs/JointPosition
joint_name string[] [joint1, joint?, joint3, joint4]
position float64([] [0.0,-0.65, 1.20, -0.54]
max_accelerations_scaling_factor floaté4 1.0
max_velocity_scaling_Factor float64 1.0
path_time float64 0.0
Response
Field Type Value
v/ open_manipulator_msgs/SetJointPositionResponse
is_planned boel True

14
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>service Caller

@ | service |/arm/moveit/set_kinematics_pose

Request
Topic Type Expression
v farm/moveit/set_kinematics_pose open_manipulator_msgs/SetKinematicsPoseRequest
planning_group string ‘arm’
end_effector_name string "
¥ kinematics_pose open_manipulator_msgs/KinematicsPose
¥ pose geometry_msgs/Pose
¥ position geometry_msgs/Point
X float64 0.09
Y float64 0.0
z float64 0.21
¥ orientation geometry_msgs/Quaternion
X float64 0.0
v float64 0.0
z float64 0.0
w float64 1.0
max_accelerations_scaling_Ffactor float64 1.0
max_velocity_scaling_Factor float64 1.0
tolerance float64 0.01
path_time float64 0.0
Response
Field Type Value

BT rosservice ;HESREH IR,

$ rosservice call /arm/moveit/get_joint_position "planning_group: 'arm™
joint_position:
joint_name: [jointl, joint2, joint3, joint4]
position: [-0.003067961661145091, -0.42644667625427246,
1.3084856271743774, -0.8452234268188477]
max_accelerations_scaling_factor: 0.0
max_velocity_scaling_factor: 0.0
$ rosservice call /arm/moveit/get_kinematics_pose "planning_group: 'arm'
end_effector_name: "™
header:
seq: 0
stamp:
secs: 1550714737
nsecs: 317547871
frame_id: "/base_footprint"
kinematics_pose:
pose:
position:
x: 0.0918695085861
y: -0.000263644738325

15
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z: 0.218597669468
orientation:

X: 1.82347658316e-05

y: 0.023774433021

z: -0.000766773548775

w: 0.999717054001
max_accelerations_scaling_factor: 0.0
max_velocity_scaling_factor: 0.0
tolerance: 0.0

NTHEHNET GG -0.01-0.01) , FHFIRS AP Ree A ).

$ rosservice call Jom_with_tb3/gripper "planning_group: "
joint_position:
joint_name:

position:

-0.15

max_accelerations_scaling_factor: 0.0

max_velocity_scaling_factor: 0.0
path_time: 0.0"

2.1.5 Gazebo i &

7 gazebo FEAL 2% Ad MUV N4k TurtleBot3, 4R )5 Fddy Play 42411
$ export TURTLEBOT3_MODEL=${TB3 _MODEL}
$ roslaunch open_manipulator_with_tb3_gazebo empty_world.launch
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. B Fostoric et MUREEIETIR N,

$ rostopic list

/clock

/gazebo/link states

/gazebo/model states

/gazebo/parameter descriptions

/gazebo/parameter updates

/gazebo/set link state

/gazebo/set model state

/gazebo gui/parameter descriptions

/gazebo gui/parameter updates

/gazebo ros control/pid gains/gripper/parameter descriptions
/gazebo ros control/pid gains/gripper/parameter updates

/gazebo ros control/pid gains/gripper/state

/gazebo ros control/pid gains/gripper sub/parameter descriptions
/gazebo ros control/pid gains/gripper sub/parameter updates
/gazebo ros control/pid gains/gripper sub/state

/gazebo ros control/pid gains/jointl/parameter descriptions
/gazebo ros control/pid gains/jointl/parameter updates

/gazebo ros control/pid gains/jointl/state

/gazebo ros control/pid gains/joint2/parameter descriptions
/gazebo ros control/pid gains/joint2/parameter updates

/gazebo ros control/pid gains/joint2/state

/gazebo ros control/pid gains/joint3/parameter descriptions
/gazebo ros control/pid gains/joint3/parameter updates

/gazebo ros control/pid gains/joint3/state

/gazebo ros control/pid gains/joint4/parameter descriptions
/gazebo ros control/pid gains/joint4/parameter updates

/gazebo ros control/pid gains/joint4/state

/om with tb3/camera/parameter descriptions

/om with tb3/camera/parameter updates

/om with tb3/camera/rgb/camera info

/om with tb3/camera/rgb/image raw

/om with tb3/camera/rgb/image raw/compressed

/om with tb3/camera/rgb/image raw/compressed/parameter descriptions
/om with tb3/camera/rgb/image raw/compressed/parameter updates
/om with tb3/camera/rgb/image raw/compressedDepth

/om with tb3/camera/rgb/image raw/compressedDepth/parameter descripti
ons

/om with tb3/camera/rgb/image raw/compressedDepth/parameter updates
/om with tb3/camera/rgb/image raw/theora

/om with tb3/camera/rgb/image raw/theora/parameter descriptions
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/om with tb3/camera/rgb/image raw/theora/parameter updates

/om with tb3/cmd vel

/om _with tb3/gripper position/command

/om with tb3/gripper sub position/command

/om with tb3/imu

/om with tb3/jointl position/command

/om with tb3/joint2 position/command

/om with tb3/joint3 position/command

/om with tb3/joint4 position/command

/om with tb3/joint states

/om with tb3/odom

/om with tb3/scan

/rosout

/rosout agg

/tf

/tf static

gazebo HHLHE HH ROS ¥ B4 #ilan, ZMAHLL N4, ERMRTAE
(IREED

$ rostopic pub /om_with_tb3/joint4_position/command std_msgs/Float64 "data: -

0.21" --once

2.1.6 BUBHI

WAV T BB M R Bl RGBT smach RSk /a5 K
BIERIELEHLERN o
I gazebo Fifll 4

$ roslaunch open_manipulator_with_tb3_gazebo rooms.launch use_platform:=false

Ja 53, movelt!
$ roslaunch open_manipulator_with_tb3_tools rooms.launch use_platform:=false
JE BT S5 125 il %

$ roslaunch open_manipulator_with_tb3_tools task_controller.launch

Pe: Smach 2R, #iRIB1T smach BE 4%, UL AT H LI T 44 BURT

H.

rosrun smach viewer smachivieweﬂ.py|

18
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2.2 EREF RS AL

KA E RN AN, B TSR 4R AR B, AL R RGB
BN YA B, SR ar_track_alvar B A TES . HHTE 4
FHHLIHE R Z AT NS4S EE — e RE N ZES, BINASLR /53w,
55— SR HINLII AN SRR E, o 3 I bR E B B A LS 3 5 7
2.2.1 brE AL

H5EHE USB AL, B ARAL A A C B S

19
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$ roscd usb_cam/launch/
$ gedit calib.launch

LN NS
<launch>

<node name="usb_cam" pkg="usb_cam" type="usb_cam_node" output="screen" >
<param name="video_device" value="/dev/video0" />
<param name="image_width" value="640" />
<param name="image_height" value="480" />
<param name="pixel_format" value="yuyv" />
<param name="io_method" value="mmap"/>

</node>

</launch>

RIGIBITIRERF

$ roslaunch usb_cam calib.launch

$ rosrun camera_calibration cameracalibrator.py --size 8x6 --square 0.03
image:=/usb_cam/image_raw camera:=/usb_cam

Horpree-size 8x6” Kb @M EFAT 8 NN AL, BE51 6 NN ALe “--square 0.03” KR
B RS J7 A% T4 K 0.03 K

IR EMR -

ERATAN) xysize skaw #A24k, WiATLAsidr Calibration a5, &S
EFE Rz, BN REAS), H%rgk.

RIGIBH MG, H“SAVE”, S“COMMIT”

IR 5 FRATTHE <~/ ros/camera_info/” 43 2] 73X AN S0, EXF AT A T E AL FEE
i

~/.ros/camera_info/head_camera.yaml

BATF —i&AT usb_cam whex HAHASCAE, HAWTRIMESR:

[ INFO] [1555832606.313276288]: camera calibration URL:
file:///home/sc/.ros/camera_info/head camera.yaml

2.2.2 tHHLIBBF

B LB T
$ roslaunch usb_cam usb_cam-test.launch

SCAEA AR

<launch>
<node name="usb_cam" pkg="usb_cam" type="usb_cam_node" output="screen" >
<param name="video_device" value="/dev/video0" />
<param name="image_width" value="640" />
<param name="image_height" value="480" />
<param name="pixel_format" value="yuyv" />
<param name="camera_frame_id" value="raspicam" />
<remap from="/usb_cam/image_raw" to="/raspicam_node/image_raw"/>
<param name="io_method" value="mmap"/>

20
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</node>
<node name="image_view" pkg="image_view" type="image_view"
respawn="false" output="screen">
<remap from="image" to="/raspicam_node/image_raw"/>
<param name="autosize" value="true" />

</node>

</launch>

G SO

roslaunch usb_cam usb_cam_ar_tracker.launch

ZANAERT

<launch>
<arg name="marker_size" default="5" />
<arg name="max_new_marker_error" default="0.05" />
<arg name="max_track_error" default="0.05" />
<arg name="cam_image_topic" default="/raspicam_node/image_raw" />
<arg name="cam_info_topic" default="/raspicam_node/camera_info" />
<arg name="output_frame" default="/map" />

<node pkg ="tf2_ros" type ="static_transform_publisher" name ="map_camera" args
="000000 1 /map /raspicam"/>
<node name="ar_track_alvar" pkg="ar_track_alvar"

type="individualMarkersNoKinect" respawn="false" output="screen">

<param name="marker_size" type="double" value="$(arg
marker_size)" />

<param name="max_new_marker_error" type="double" value="$(arg
max_new_marker_error)" />

<param name="max_track_error" type="double" value="$(arg
max_track_error)" />
<param name="output_frame" type="string" value="$(arg

output_frame)" />
<remap from="camera_image" to="$(arg cam_image_topic)" />
<remap from="camera_info"  to="$(arg cam_info_topic)" />
</node>
</launch>

1217
rosrun rviz rviz
Fi%kF¢ FixedFrame A raspicam, #RJ5 A add”¥s il Mrker =E#5
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-~

? RViz*

lect < FocusCamera == Measure . 2D PoseEstimate ./ 2DMavGoal @ PublishPoint - =

¥ Interact | % Move Camera

I3 Displays %
v % Global Options
Fixed Frame raspicam
Background Color [l 48; 48; 48
Frame Rate 3
Default Light =&
¥ v Global Status: Ok
v Fixed Frame oK
> @ Grid =&
> TF =
> @ Marker &
e ar_inarker_3
» v Status: Ok I l]
» @ Visibility = - -
Image Topic /raspicam_node/imag...
Transport Hint raw
Queue Size 2

Unreliable
Image Rendering  background and overlay |.

Image Topic
sensor_msgs::image topic to subscribe to.

raspicam

Add

@ Time x
ROS Time: [1557017843.67 | ROS Elapsed: |403.42 Wall Time: |1557017843.71 wall Elapsed: |403.33 | Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

U R AR ERAG AR B A B R, AT DA E A AT IEAT
$ rostopic echo /ar_pose_marker

rostopic echo far_pose_marker
W: -5.1670466671e-310

secs: 1557017919

nsecs: 401962139

frame_id: "camera"
id: 3

confidence: ©

pose:
header:
seq: ©
stamp:
secs:
nsecs:
frame_id:
pose:
position:
Xx: 7.14404849127e-310
y: 7.14809114204e-310
Z: 3.93279398289%e-311
orientation:
x: 1.0

y: -1.08208530355e-310
Z: -2.22850226707e-310
w: -5.1774998378e-316

WA R REIRAE AL, 7T L3RR 40 R 4 3 S AL
$ roscore

$ roslaunch turtlebot3_bringup turtlebot3_rpicamera.launch

$ roslaunch usb_cam usb_cam_ar_tracker.launch #4241 K
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<launch>
<arg name="marker_size" default="4.3" />
<arg name="max_new_marker_error" default="0.05" />
<arg name="max_track_error" default="0.05" />
<arg name="cam_image_topic" default="/raspicam_node/image_raw" />
<arg name="cam_info_topic" default="/raspicam_node/camera_info" />
<arg name="output_frame" default="/camera” />

<!I-- node pkg ="tf2_ros" type ="static_transform_publisher" name ="map_camera"
args="0000001/map /camera"/ -->

<node name="ar_track_alvar" pkg="ar_track_alvar"
type="individualMarkersNoKinect" respawn="false" output="screen">
<param name="marker_size" type="double" value="$(arg
marker_size)" />
<param name="max_new_marker_error" type="double" value="$(arg
max_new_marker_error)" />

<param name="max_track_error" type="double" value="$(arg
max_track_error)" />
<param name="output_frame" type="string" value="$(arg

output_frame)" />

<remap from="camera_image" to="$(arg cam_image_topic)" />
<remap from="camera_info"  to="$(arg cam_info_topic)" />
</node>
<node name="republish" type="republish" pkg="image_transport™ output="screen"
args="compressed in:=raspicam_node/image raw out:=raspicam_node/image_raw" />
</launch>

2.3 EREFHREERME
2.3.1 5eJ83h turtlebot3 T &

> [TurtleBot3])5 31 rosserial FH0E B Ik 4 &

$ export TURTLEBOT3_MODEL=wafflepi

$ ROS_NAMESPACE=om_with_tb3 roslaunch turtlebot3_bringup
turtlebot3_robot.launch multi_robot_name:=om_with_tb3
set_lidar_frame_id:=om_with_tb3/base_scan

> [TurtleBot3]J& 5l rpicamera 7 55,

$ ROS_NAMESPACE=0om_with_th3 roslaunch turtlebot3_bringup
turtlebot3_rpicamera.launch
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> [Remote PC]J= 515 5l robot_state_publisher = £
$ ROS_NAMESPACE=0om_with_tb3 roslaunch open_manipulator_with_tb3_tools
om_with_tb3 robot.launch

2.3.2 BEHLBE Movelt!

N TIEAT Movelt! , AT —MHTHI A I & IR mA LTI 4o
$ export TURTLEBOT3_MODEL=${TB3_MODEL}

$ roslaunch open_manipulator_with_tb3_tools manipulation.launch
use_platform:=true

2.3 3 fFH rqt EHIPLAEA

TFE— AN, 381T: rqt

P FAERAE “Plugins”, R [“Services”, 1% T IHI[“Service Caller”,
H A0 TR -

File Plugins Running Perspectives Help

m Default - rgt

[>service Caller D CO -O)t-t
@ | service  /rosout/get_loggers = < call
Request
Topic Type Expression

frosout/get_loggers roscpp/GetLoggersRequest

Response

Field Type Value

g'_-". Node Graph

KA AR RGBS AL R R p] RS
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Default - rqt
[=service Caller DECY -ox%
@ | service | /arm/moveit/set_joint_position & call
Request
Topic Type Expression
¥ /arm/moveit/set_joint_position open_manipulator_msgs/SetJointPositionRequest
planning_group string ‘arm’
¥ joint_position open_manipulator_msgs/JointPosition
joint_name string[] [joint1, joint2, joink3, joint4]
position float64[] [0.0,-0.65, 1.20,-0.54]
max_accelerations_scaling_factor float64 1.0
max_velocity_scaling_Factor float64 1.0
path_time float64 0.0
Response
Field Type Value
v/ open_manipulator_msgs/SetJointPositionResponse
is_planned bool True

SERUE M EANeCall”, WAR AT 20 PR E 1L, I 1) Response
2> 7R “True”.
AR R EFEXS NI Service, FEAGIC E ZEHZ I T RG] P IHE .
oo pernuttve |

[=Service Caller DEC@ -o%
@ | service  /farm/moveit/set_kinematics_pose & call
Request
Topic Type Expression

¥ farm/moveit/set_kinematics_pose open_manipulator_msgs/SetKinematicsPoseRequest
planning_group string ‘arm'
end_effector_name string "
¥ kinematics_pose open_manipulator_msgs/KinematicsPose
¥ pose geometry_msgs/Pose
¥ position geometry_msgs/Point
X float64 0.09
Y Float64 0.0
z floate4 0.21
¥ orientation geometry_msgs/Quaternion
X floate4 0.0
v float64 0.0
z float64 0.0
w floates 1.0
max_accelerations_scaling_factor float64 1.0
max_velocity_scaling_factor Float64 1.0
tolerance float64 0.01
path_time float64 0.0
Response
Field Type Value

2.4 ARG T BB BBl

TR 51 75 AR 4 b B R A BAB R, B PAAS /R 1R H Gazebo 177 H 3
B
K AT Gazebo L 25

$ roslaunch open_manipulator_with_tb3_gazebo rooms.launch use_platform:=false
7t gazebo H rithi“play” &4, HiHi A -
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Gazebo

Insert Layers

Property

4 Real Time Factor: Sim Time:

Play

[PCI JA 58I TN = A LIRE 7

$ roslaunch open_manipulator_with_tb3_tools rooms.launch use_platform:=false

| B Movecomers | yinteract  [select .~ 0Poselstimate  # 20NavGosl  EMessue =

Decay Time (]

Position Transformer XYZ

Color Transformer FlatColor

Queue Size 10

Color Wo;223;0
» P2 map o
» / Planner Plan o
» [ Global Map ~ d
» [ Local Map 14 }
» %Z Amcl Particles ] .

@

Add Duplicate Remave Rename

":}E\'ﬂ

Context Planning Manipulation Scene Objects Stored Scenes ' Stored States Status

Planning Library
OoMPL Planner Parameters
| RRTConnect - longest_valid_segment... 0.005
S . i _evalun(ol joit joi IJOMIZ)
range 0
type geometric:RRTConnect
Warehouse
Host: |127.0.0.1 Port: 33829 . | Connect
Workspace
Center (XYZ): |0.00 - |0.00 = 000
Size (XY2): |2.00 . (200 . (200

Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click: Zoom. Shift: More options.

[PC] J3%h Smatch £ 55451 28
$ roslaunch open_manipulator_with_tb3_tools task_controller.launch
[FIANZ47) 3247 smach viewer 255 VLA N AFERR AT F50IR 2 1) G i 4 4t
$ rosrun smach_viewer smach_viewer.py
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Smach Viewer

Graph View | Tree View

Path: |/ v | Depth:| o|-| Labelwidth:| 40 |- |Show Implicit| -

TASKS_CENTER Pathnotanaiable

« GO_TO_THE_OBJECT

{ ¢ GET_QOSER_TO_OBMECT

=

FICK

e— [o—— — _TO_THE_TURN_AROUND, POINT
- -
- ~ GO_TO_THE RIGHT_ROOM
v red. e chod rwamn pted.
pro— < Go_TO. -rr:_EE_i_"-) —

¢ GET_CLOSER_TO_BOX

[T st et dsseeaded

T it e -

/TASKS_CENTER/PICK:aborted:/TASKS_CENTER/aborted

2.5 WRHIRE: BIIEREE —4ERSFFIIMEL

2.5.1 BL B — 4B ahHMELE auto_pick_sc
A, TH, %ix

git clone https://github.com/JTDQ/Auto_Pick_QR_Object.git
cd catkin_ws/src
catkin_make

B. ECEHMML
EANSCHAAE AR, ARNAZARIE VR AN, HEATHR 58 S5 ) SO0 6
S| SCAFRIE N AINIER € XA head_camera.yaml SCAF 3|

/home/sc/.ros/camera_info/head_camera.yaml

C. BIT (RIBAHLR WRIRAEHL. USB ML, JetsonTx2 K Csi ML, EF)
HR—, WRRAHKRREIRAEL,
JetEMERR I8 AT

roslaunch turtlebot3_bringup turtlebot3_rpicamera.launch
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ROS_NAMESPACE=om_with_tb3 roslaunch turtlebot3_bringup
turtlebot3_robot.launch multi_robot_name:=om_with_tb3
set_lidar_frame_id:=om_with_tb3/base_scan

SR, AE PC Hifix FigT:

# turtlebot3, LW moveit, ar_tracker

roslaunch auto_pick_sc raspicamera_ar_tracker.launch
# ARSI A

roslaunch auto_pick _sc sc_task_controller.launch

TR WMRIRREH usb AL

SRJGAEILHE PC HigAT

# JABNANL. turtlebot3. HLME moveit. ar_tracker

$ roslaunch auto_pick_sc follow_ar.launch camera_type:=usb
# B ARSI BT N

$ roslaunch auto_pick_sc sc_task_controller.launch

FR=: WmEREH JetsonTX2 B CSI
T TX2 M, csi AHMLA LR BN gscam

If you'd like to learn more about gscam, check out their ROS wiki page or

their Github repository.

Note: This package was tested on a Nvidia Jetson TX2 with L4T R27.1, ROS

Kinetic, and the Leopard Imaging IMX377CS CSI camera.
# N#

$ cd ~/catkin_ws/src

$ git clone https://github.com/peter-moran/jetson_csi_cam.git

45

cd ~/catkin_ws/

B B H

catkin_make

11T

# JAZIAEMNL. turtlebot3. MUHE moveit. ar_tracker

$ roslaunch auto_pick_sc follow_ar.launch camera_type:=jetson

# B RS RE P T
$ roslaunch auto_pick_sc sc_task_controller.launch
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2.5.2 BEIITEUE A AR

1.follow_ar.launch
F045 usb_cam_ar_tracker.launch, turtlebot3_robot.launch: TB3 J&2 )14,
manipulation.launch: HLE Moveit 33,

a.usb_cam_ar_tracker.launch
XANHEHECE 7 USB #354% 375 55 usb_cam, —4ERSHIY A ar_track_alvar

2.sc_task_controller.launch

FERAFE— Python A pick_and_place_state_machine_0310.py,
python JIAINA B TAE A, — & B4 A HATRR .
3.pick_and_place_state_machine_0310.py

XIS 2 smach 4155719 VB B AR

https://github. com/JTDQ
REUE Z M ST BHE 275 UK FL4s github 8582, 2 A e WS B s

HIHESE & T demo KK S H 525
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