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1 Product Introduction

The Agile Composite Mobile Robot Development Kit is an advanced development kit designed by Agile Robotics
specifically for industry, research, and educational applications. In response to the increasing demand for flexible
robotics products in these areas, this kit is built on the Agile Robotics ROS ecosystem and integrates high-
performance industrial control, high-precision LiDAR, multiple sensors, multi-degree-of-freedom manipulator arm,
and visual perception in one package. The kit includes autonomous navigation with multi-line LiDAR, motion
control planning with manipulator arm movelt, visual recognition, and autonomous grasping, providing customers
with an ultimate user experience to solve the high technical complexity and integration difficulty of mobile robots
in complex application scenarios. The product includes a complete technical manual and supporting technical
documents, and the code is open source, making it easier for customers to apply and learn. The product kit can be
widely used in agriculture, intelligent manufacturing, education and training, and scientific research exploration,
among other fields.
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3 FERREFHLANRSEHIRA
3.1 £EfRtE

2 Main Configuration List and Parameter Description
2.1 Main Configuration

EHRE
Kit Version
REBTFE
Chassis Mobile SCOUT 2.0
Platform:
HRE
Gripper
TR
Robotic Arm
Gripper

Cobot Kit

Xarm 5

KEAG 95
DH AG 95

T

Industrial x-7010(i7 16G 256SSD)

Personal
Computer:

MG R
Visual Sensor:
BRI GRS
LiDAR Sensor:

RealSense D435

RS-Helios-16P

e —
BieTE

F&
High-Definition Display
Screen:
Screen
BHEs B316 4GERHIES
Router: Router



3.2 FEHEHNE
® SCOUT F=RNE

SCOUT2.02—m 8B TU R UGV (UNMANNED GROUND VEHICLE) . BR—FCREENRL. BeetigitE &%
THESEHLAY T R BRI B ATT RS , BEEBRAHAEHIESNRFNCER IZRIMNA i, SAREN. Bt
FiA. Gl;s\ IMU, HIMFEREAEFINRZESCOUT2.0/EAY BRI, SCOUT2.0 a4 MABZIFTAKIE, =fh. &HH.
BhiR. YImEaiE.

2.2 Kit Accessories Introduction

SCOUT Product Introduction

SCOUT 2.0 is a versatile Unmanned Ground Vehicle (UGV) designed for industry applications. It is a modular and
intelligent design platform with a strong load capacity and powerful drive system, making it suitable for a wide
range of applications. The platform can be extended with devices such as 3D cameras, LiDAR, GPS, IMU, and
robotic arms. SCOUT 2.0 can be used for unmanned inspections, security, research, exploration, logistics, and other
industries.
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}5%x Parameters

930 X 699 X 348

&85 Axle Track (mm) 498
Al / IE4eEE 582/ 582
Front/rear track (mm)
Z{KEE Body weight 65-68
s $8Hh24V 30Ah
S
FBISRA Battery type Lithium battery 24V 30Ah
Bl 4 X 400W
N E% \ %Til’ Motor Brushless DC 4 X 400W
Mechanical TIEFE Gearbox 1:40
e U2 37 IR
IxaZL Driving type Four wheel independent drive
BRI B
BZ8 Suspension Single swing arm independent
suspension
: P4 ZEREE ]
¥ Steering type Four wheel differential steering
. . ERRRNZE/fHEE
A
R2%E Safety equipment Servo brake/anti-collision pipe
SHEBEE s
No-load maximum speed (m/s) ’
RINESHR o :
. Minimum turning radius (mm) A e i I (e
MEESEN
Performation BOATER 30°
Maximum gradeability (°)
B/NEHERE
Minimum ground clearance 135
(mm)
E
R Remote controller mode
o Control mode EHfE SR
=HISE Command control mode
Control . 2.AG/HRBRIEES 1KM
1285 remote controller 2.4G/limit distance 1KM
BN Communication CAN / RS232




*  XarmiENA

XarmZRZ 528 AR R ARERHAR ST Gk — R TR BEER MA@, FRRAXTERLIR
it, FRAERAREEENSEARS, BRTBTLREIHMENBANETRE, WHRARTESEIRE, By
RANHITREERE, RAMIER 7LRR AN TSR, RRNRIMRERARESTIA R, 1EEROS, ZFFMoveitEF
JEVSESEEN

Introduction of Xarm robotic arm

The Xarm series of robots is a lightweight industrial collaborative robot product selected by Agile Robotics
specifically for the scientific research and education industry. The product adopts joint modular design and uses a
robot system oriented towards developers. Users can observe the real-time operation status of the robot through
this interface, perform various control settings on the robot, and also perform offline simulation, greatly improving
the work efficiency of practical applications. At the same time, we have adapted to the characteristics of the
scientific research and education industry, and support ROS and open-source solutions such as Moveit.

EBE Performance

ISR E Ambient temperature 0-50°C
I#E Power consumption . BhBaW, ﬁ.ﬂ 120 W E'ik'240 W
Minimum 8.4 W, typical 120 W, maximum 240 W
HINEIE Input power 24V DC,15A
:
2%} Material BEa€. WEF4E Aluminum alloy, carbon fiber
JERREIZEEEEA) Dock Connector Type M5*6
:
’ H28 AZZE Robot installation EZAE Any angle
AC / DCIz#lI28
! AC/D/C contToIIer grcl §°co Al 20
WS Rim
End of robotic 2*Cl 2*CO 2*Al 1*RS485
[ ] arm
B (WUWEAMR) Communication (mechanical arm body)
1B{E1i Communication protocol BHENM
®ifl, (AC / DCi=4I28) Communication (AC/DC Controller)
1B{EhMY Communication protocol TCP-IP / Modbus RTU
1B/t Way of communication Ethernet / RS-485

W ERimiEF, Communication at the end of the robot arm

1BEHMY Communication protocol RS-485 / Modbus RTU

I HBRART/EREN0-50°C, JXPEBRELTIF, BRXIFHENIEE.
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* X-7010 TN A
X-70102—ERHCABSHISHRSE/NTIEN, SRS ATIENERS, REERSHFEMERRI—X T T
IEHEEN, EXMAIntel F&, S2F8/9th 3SWEIRLERE, BRABMAEHAERBEEIIPWMKEEHIE/RaNNERTR
®it, BYEEINMENSESERENS, RIEEICEWEET. BRTERIBA. TABK. 50K, E8Eh 55
EEERME, FZEUbuntu18.04, ROSMelodic (FullDesktop) iR, LIR—EHBEAFTFRENEFLIAE, SSIFF
HEPA.

s BABEXNZEBING;

* XZFIntel 8thREKBMERECPU;

* BYAESERNXBRITENS AT,

* ZEmIniPCIE, NVMEESHINERYT BAE;

o ZRESHETHEN, EERSMEXNA;

* ZIBEUSB3.1 Gen2 5T Ik MLEBHIRIEEN;

° REWREMRENEESIES, FaFaiRaifd;

® -20~60°CEREILAE;

Introduction of X-7010 Industrial Personal Computer

X-7010 is a high-performance, modular, and ultra-small industrial Personal computer designed for the mobile robot
industry that requires high computing power and high environmental requirements. It adopts Intel platform and
supports 8/9th 35W high-speed processors. With the efficient heat pipe, large area aluminum fins, and PWM fan's
main/passive dual cooling design, and the all-aluminum alloy solid body molded by molds, it ensures long-term stable
operation. It is suitable for high-computational-demand fields such as intelligent robots, unmanned driving, machine
vision, and smart cities. It comes pre-installed with Ubuntu 18.04, ROS Melodic (Full Desktop) version, and some
common robot development environments, achieving plug-and-play functionality.

® |t features a compact and ultra-small palm-sized body;

® Supports Intel 8th desktop-level high-performance CPU;

® Equipped with a main and passive high-efficiency heat dissipation system using heat pipes and intelligent fans;
® Supports multiple expansion schemes such as miniPCle, NVME, etc,;

®  Multi-channel high-speed dedicated serial ports compatible with various LiDAR applications;

® High-speed communication through multiple USB 3.1 Gen2 channels and dual Gigabit networks;

® A sturdy all-aluminum alloy body molded by molds that meets the vibration and shock requirements of

—6—



automotive applications.

® -20~60°C wide temperature operation

o MT{ERkEERealSense D435

WEME GRS, AVEANEUE, WRSMSN[/ATWSEPHECENNAZRMER, BrifimE 7 7ER
HHETIWERNEREE, SRRLRRERGL D435 RELBEGIRIIMENLT, EEEXMRHRFSERBINIR
RIREEIE, MMABNRERMHEEERRRERAD.

RealSense D435 Visual Sensor

RealSense D435 is a stereo visual sensor that has a wide range of applications and demands in the robotics industry,
such as robot vision measurement and navigation. We have selected this visual sensor which is commonly used in
scientific research and education. Equipped with a global shutter and a wide field of view, the Intel RealSense D435
can effectively capture and stream depth data of moving objects, providing highly accurate depth perception for
mobile prototypes.



BERRHE
NEIEE
IREIRIISRE
BAEXFIMU
AR
FOV

BINREIERS

Basic Features
Measurement Range
Depth Shutter Type

IMU Support

Depth Camera

Field of View FOV

Minimum Depth
Distance

BS
Nz =
2910k
£BRiT/3um X 3um
3FF
RERA
86° x 57° (£3°)
0.105m
Model
Application Scenarios
Approximately 10 meters
Global Shutter/3um x 3um
Yes
RERIARTechnology

86° x 57° (£3°)

0.105m

, R o b otics

Intel Realsense D435

IRUVESS

BRI

Intel Realsense D435

Indoor/Outdoor

Active Infrared



Bs Intel Realsense D435

IRE DR 1280 x 720

AN =R A10K

IREMIER 90 fps

RGB DHER 1280 x 800

FOV 69.4° x 42.5° (£3°)

TES 30fps

HtER R¥ 90mm x 25mm x 25mm
jE-dmESE] USB-C 3.1

Model: Intel Realsense D435

Depth resolution 1280 x 720

Maximum measurement distance approximately 10 meters
Depth frame rate 90 fps

RGB resolution 1280 x 800

FOV 69.4° x 42.5° (£3°)

RGB frame rate 30 fps

Other information

Dimensions 90mm x 25mm x 25mm

Interface type USB-C 3.1

* FiAfERER

RS-16 & RoboSensetEIAF/NIMSHAI— "M, SEFMUANEREFELL, RS-16 MNtLES, FERET
RoboSense TEADEERIAS EHRA RGN —LEE R, WSS, 360°, ZHAMRIIER. MHRUERRSIRNE.

RS-16 MESTERNA 100m, HFEM (HI8W) , EER (£98309) , AFR/N (8103mmx72mm) , E&NEIRE
MaE, XEEAFERASEANE. TAVIERINECHINISAOERREE.

LiDAR Sensor

RS-16 is a compact and advanced product in the RoboSense LiDAR sensor series. Compared to sensors at the
same price point, RS-16 has a higher cost performance ratio and retains some of the key features that RoboSense
has made breakthroughs in, such as real-time, 360°, three-dimensional coordinates and distance, and reflectivity
measurement with calibration.
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RS-16 has a measurement range of up to 100m, low power consumption (approximately 8W), light weight
(approximately 830g), and small size (d103mm x 72mm). It also has dual return performance, making it an ideal

choice for backpack measurements, drone mounting, and other mobile devices.

1] =

=Z i
MEERSE
T ERS
EEHNA
EHADYHER
IS
REFR
B8
D%
FE

TEREE

S8

100m
+3cm
BR[EIK3075 =/F XWEIRK6075 =/
-15°~ +15°
20
S5Hz~20Hz
Class 1
830g

8W
9V~18V

-10°C~ + 60°C
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Maximum Range: 100m

Range Accuracy: +3cm

Scanning Rate: 300,000 points per second for single echo, 600,000 points per second for double echo
Vertical Field of View: -15°+ 15°
Vertical Angular Resolution: 2°

Scan Frequency: 5Hz20Hz

Safety Level: Class 1

Weight: 830g

Power Consumption: 8W

Voltage: 9V~18V

Operating Temperature: -10°C + 60°C

* M

AENERAAG 95 HEIRTUBERNBENFTIW XTFE  (BIsR XOFEE XHFE A NEWI— 1 8E
Bpk. KTFIE AIUS—MIRBTEIA 5 MNEMRRYEM, X FERAXIRI=HIzURE, EERIILL XTRCEE
D, XEMIHEM TIERYE S50, 6 XPHFE JLABHEN e FTEEHHATZIA,

Mechanical Gripper

The AG 95 electric gripper from Dahuan Robotics features two adaptive parallel mechanical joint fingers. Each
knuckle finger of the posterior knuckle finger consists of multiple linkages and a spring.The joint fingers can make
up to 5 contact points with an object. The joint fingers are driven by an underactuated control method, which
requires fewer motors than the total number of joints. This design simplifies the control of gripping and allows the
joint fingers to automatically adapt to the shape of the object they are gripping.

il




BXEEFRE 3-5kg*

FIEFEITE (WETHE) 0-95mm

US1 (wEAHE) 45-160N

RRFIEFAERE 190mm/s

BEEE8 1kg

FIEESEMNBE 0.03mm

BN TCP/IP, USB2.0, RS485, I/O, CAN2.0A, EtherCAT (%)
TIrEEE 24V DC+10%

TIERETE 0~50°C

Maximum recommended load 3-5kg*

Finger opening and closing stroke (programmable) 0-95mm

Gripping force (programmable) 45-160N

Fastest finger opening and closing speed 190mm/s

Self weight 1kg

Finger repeat positioning accuracy 0.03mm

Communication protocol: TCP/IP, USB2.0, RS485, 1/0, CAN2.0A, EtherCAT (optional)
Operating voltage: 24V DC+10%

Operating temperature range: 0~50°C

4 SLHIFAE
4.1 FEHIRS
411 FTEiEEEIR

ENSRAPR TIEYPERE T NEERENTE, ARFEAEECHNECAEBM LLRENATE, BiEHssA L
HE R RRIT AR las A LR T4,

(1) TE==ES
https://www.nomachine.com/download
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http://www.nomachine.com/download

iR E CEICARE BRI NI RERFEHT THRE.
(2) EATIE

T ERRF: scout, EBRXAYFFHZERD: agx, BEFHEEEF: HAIWEI B316 BD96, IRHIESMZINFIERZIN—HEE
12345678, H&MHS8ip: 192.168.1.1, T#&#lip: 192.168.1.100,

BCAECHEMEEEICAKENEEA EEmAOwifi, MINZEHITEE.
A TFEHFH iR iEZ TBENoMachine, HiII—AMTiRiEE:

3 Instance Development
3.1 Preparation before development
3.1.1 Download remote desktop tool

A remote desktop tool has been installed on the Industrial Personal
Computer in the robot. Users need to install the corresponding tool
on their laptops or computers to remotely control the industrial

computer on the robot through the router on the robot.
(1) Download the installation package

Choose the corresponding operating system for your laptop or

computer to download and install.
(2) How to use it

For users on the industrial computer: the username is "scout" and the
startup password for the computer is "agx". The name of the router is
"HAIWEI B316 BD96", and the password for the router login is
"12345678", which is the same as the router password. The IP address
of the router is 192.168.1.1, and the IP address of the industrial

computer is 192.168.1.100.

First, use your laptop or computer to find the wifi on the robot and
enter the password to connect. Then, open the downloaded remote

connection tool NoMachine and add a remote connection.

—13—
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NoMachine - o X

< | Add connection NOMALCHINE

Address | | Machine address ) Connect
Mame, host, portand protocol .
Configuration & Diecteanriection Gverthe lntemet

fn, Authentication and multimedia

Give aname and save the settings for your connection.

Info

Mame: |scout
Maodel, 05 and product version ’

Host: | 192.168.1.100 | Port: |a000 | protocol: |mx -

By Load aconfiguration ora recording file

name: scout, host: 192.168.1.100
HiAusername: scoutflpassword: agx, AIEIC(FERD.

Enter username: scout and password: agx, check "Remember Password".

— 14—



NoMachine - Connection to 192.168.1.100 - O

Connection to 192.168.1.100 NOMACHINE

Please type your username and password to login.

Username scout

ﬁ Pﬂsmﬂ rd | )
-

@' Save this password in the connection file

Cancel Login

— 15—



REMA LSRN A LR TEN T,
Then it can be connected to the Industrial Personal Computer on the robot.

4.1.2 EFIEHINMEEE

Mz A LEHAWMEIUFACTORYRIXArm GEITES, TUMBERE. TUNERHES. VssAREEHEE (TEN) ZE8
EES A T BT

3.1.2 Connecting to control the robot arm movement

The robot is equipped with a 6-axis xArm robotic arm from UFACTORY, and the connection between the
robotic arm body, the robotic arm controller, and the robot chassis controller (Industrial Personal Computer)
is shown in the following figure:

xArm M xArm Controller ek
XArm izl 88 AP

BBR
1)

EBAX Computer

xArm robotic arm

Network cable

4%
&
OX
Interent F&ER25 Router

EFRIEE RS AREITHIEE. TIMEIREI2E SREsHss 2 BEId IRhaSsHTMEEES, BisMAIMER S
192.168.1, HEI=HIEEIABE LR BIAIP, XEBEEIAIPHEA192.168.1.198,

The computer in the figure represents the robot base controller. The communication between the
robotic arm controller and the base controller is achieved through a router on the local area network
with the subnet of 192.168.1. There is a factory default IP next to the control cabinet of the robotic arm,
here default IP address of 192.168.1.198.



. RmEiEH
Interface control

FIFNEBAERG, BAFTFNEEE, Eibh=mN192.168.1.198:18333, EZEH AN EWebRMHE:

After powering on the robot, open a web browser and enter 192.168.1.198:18333 in the address bar to access the

xArm web interface.
;

« [e] O 8 192.168.1.198:18333/Nlang=en&channel=prod 112 B L O =

UFACTORY EIXI

Robot Enabled

mEAMIALive Control, HNMTERREWMESSIEFHIRE, XBERHANITLBZINWMBERIRSAIY. TUNERIRIRAL
BESURBNITHAELRE, BRNRMNETUEIENAZHESNMEINE N XTHTIES), SEEEREHIWE
RNinfEELIRR THE,

Click on the Live Control button on the left, enter the real-time control interface of the robot arm as shown in the
figure below. Here, you can see the status, end position and posture of the robot arm, as well as the angle data of
each joint. At the same time, we can control the movement of each joint of the robot arm through the
corresponding buttons, or directly control the pose of the end effector of the robot arm in the base coordinate
system.



«
€ c O R 192.168.1.198:18333/control?ang=en&channel=prod o L 0 =
< Control ° {) ST 0 P
o
@ = 30 %
&
“ = T
MANUAL MODE
=l S0 5%
OFF
= 0 +
5 — &
Real Robot
% = 0 +
Simulated Robot
Base Coordinate
Position ZERO POSITION INITIAL POSITION

SR &®
Y. 1168 mm

Z 6981 mm ﬂ ﬂ Speed ‘ 50 % .

Orientation

Pitch 60

w30 u ’ é UFACTORY EZXII

ERET, FITUREMANUAL MODERZH, EHZAONSNFMED, HWITFHAVETLIRENWMEE). TR
FEFmEzal, BEEENMERGLENGRESH, WACLREY, BFREaUEEERETHTENSEHA.

In the interface, we can click the "MANUAL MODE" button to turn it ON and start the manual mode. Then, we can
drag the robot arm to move. Note: Before starting the manual mode, the payload parameters of the end of robotic
arm tooling should be configured. The default settings are already configured, and users can also perform
automatic parameter identification in the settings page.

r Y

Manual mode tips

The manual mode will be turned on. Please confirm that the TCP Payload
parameters are set correctly, or it will be dangerous.

Weight: 1.53kg, Cx: 12.08mm, CY:-1.31mm, CZ: 103.34mm




XArm Studio  + - 2 @

&« C O 8 192.168.1.198:18333/setting1?lang=en&channel=prod b ¥ O =
< Seftings ° ©STOP
Motion <
' TCP Payloac
End Effector
rentr o]
Tcp
TCP Payload K L v
TCP Offset
xArm Bio Gripper Set as Default
/0
mir CY mm cz mm
Safety
Robotig-2F-85 Gripper Set as Default
Mounting
t kg cz
0 Timed Tasks
Robotig-2F-140 Gripper Setas Default
Coordinate System 8 ppe erasbey
ht T mr cz mr
Advanced
Sostom DH-Gripper D
153 e 208 -1.31 Ccz 033

FETCP PayloadHIDH Gripper2#{ABENHHRSE, BEE THIMBERRTRIIAEN T TFIRealSensetBHl.
.
The DH Gripper parameter in the TCP Payload above is an adaptive identification parameter, which includes the DH
robotic gripper and RealSense camera installed at the end of the robotic arm.
MoveltHz§l
Movelt! control

ENEBRATITFEIR, 151789 roslaunch xarm6_moveit_config realMove_exec.launch robot ip:=192.168.1.198

. [BEIMovelt I ERLI=H.
Open the terminal in the robot and run the command "roslaunch xarmé_moveit_config realMove _exec.launch
robot_ip:=192.168.1.198" to start Movelt! Robotic arm planning control.
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File Panels Help

) interact | ¥ Move Camera [ Seleet

+ - &
2 pisplays ™
» @ Global Options £
b  Global status: Ok
» @ Gri v
.3 v

» v Status: Ok
Move Group Namespace

robot_deseription

move_group/monitored_

move_group/display_pla

EEN 32 K

Show Rol
Robot Al

State Display Time

RViz

1 6an Animation

Add

% MotionPlanning

Context | Planning | Manipulation  SceneObjects = Stored Scenes | StoredStates  Status  Joints

Commands Query

Options
Plan Planning Group: Planning Time s} 50
xarmé Planning Attempts: 10
Plan & Execute Start State: Velacity Scaling 1.00
<current> Accel. Scaling 1.00
Goal State:
Use Cai Path
urrent>

v Collisio
Approx IK Solutions

External Comm.
Path Constraints

Replanning
None Sensor Positioning

Reset | Left-Click: Rotate. Middle-Click: Move X/¥. Right-Click:: Move Z Shift: More options.

31 fis|

BEATTLARBIRMEIRViz PR BRIRIREIS—MUZE, AEREAE FAMotionPlanningHiIPlaniZiH, EMoveltZ2&
LN SERHERR R B, REENAINEREIERREEMERY, NRkPlanfZBzEHimE =z Bir
&,

We can drag the end effector of the robotic arm in RViz to another pose using the mouse. Then, click on the "Plan’
button in the "MotionPlanning” section at the bottom left corner of the screen to see if Movelt can plan a path

from the current pose to the target pose. If the path planning is successful and there are no obstacles in the way,
click the "Plan" button again to control the robotic arm to move to the target pose.



File Panels Help

robot_description
move_group/monitored_

move_group/display_pla
v

05

State Display Time 0.05s

AGEEN Nl A

1 600 Animation

Add
$ MotionPlanning
Context Planning Manipulation Scene Objects Stored Scenes Stored States. Status Joints
Commands Query Options

Plan Planning Time s} 50

Execute Planni

Plan & Execute veloci

<curent> v Accel. Scalin

fme: 0.032 Goal State:
Time: 0.03: Use Cartesian Path

<current> -
— v Collision-aware IK

Path Constraints

None - Sensor Positioning

Reset 31 fps|

* ROSHaSIEH
ROS command control

HEE=fEBIEEER, 2508:
Mode 0 : EFxArm controllerfiRIERI B ;

Mode 1 : EF5NEBHITIKIZRA0 M SR ;
Mode 2 : B EEN)ED.,

Movelt!iz=HESERRIEModel, fEERROSAHE<SEHZBIFECLIBENIEEEIMode 0:

There are three commonly used control modes for the robotic arm, which are as follows:

Mode 0: Position mode based on the xArm controller's planning;

Mode 1: Position mode based on an external trajectory planner;

Mode 2: Free dragging (zero gravity) mode.

When using Movelt! control, Mode 1 is used. Before using ROS command control, switch the mode to
Mode 0.

$ rosservice call /xarm/clear err #ElRIE IR, REFFANSTT
$ rosservice call /xarm/motion_ctrl 8 1 #iﬁ@%’ X OFEBATET
$ rosservice call /xarm/set_mode 0 #IRERIERIE TRl

$ rosservice call /xarm/set_state O #set state 70 (Ready{7z)
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#Clear errors; run if an error occurs

#Joint enables, run if joints are not enabled
#Set the desired operating mode

#Set state to 0 (Ready state)

B, TR NSt ETE X T=EIE:
After completing the mode switch, the robotic arm can be controlled to move in joint space using the following

command:

$ rosservice call /xarm/move_joint [0.5236,0,0,0,-1.5708,0] 0.5 5 0 0



B T e SR EES R REEEM:

The robotic arm can be controlled to move in Cartesian space using the following command:

$ rosservice call /xarm/move_line "pose: [300, 200, 300, 3.14, 0, 0.55]
mvvelo: 50.0
mvacc: 500.0
mvtime: 0.0

mvradii: 0.0"

BT ENREEE:

Reset the robotic arm using the following command:

$ rosservice call /xarm/go_home "pose: [0]
mvvelo: 0.5

mvacc: 5.0

mvtime: 0.0

mvradii: 0.0"

:~% rosservice call /xarm/move joint [0.5236,0,0,0,-1.5708,0] 0.5 5 08 0

ret: 6
message: "move joint, ret = @"
:~% rosservice call [xarm/move line "pose: [380, 200, 400, 3.14, 0, 8.55]
mvvelo: 50.0
mvacc: 500.0
mvitime: 6.0
mvradii: 0.0"
ret: @
message: "move line, ret = @"
:~5 rosservice call fxarm/go_home "pose: [0]
mvvelo: 8.5
mvacc: 5.0
mvitime: 0.0
mvradii: 0.0"
ret: @
message: "go home, ret = 0"

4.1.3 {#Har _track alvarsCIRiRiEERMHER:
4.1.3.1 ThEE@EN
XNMEE— MR AR irEERERE Alvar B9 ROS PACKAGE,
(1) ar_track alvar § 4 NEERE: ERHARIKN, DHIERFIEYE/ID RiZHY AR 178
(2) IRBIFNIREREAN AR IRERIES, ANEEREAREENASREEELIREEFROESB AT,
(3) RBIFNIREFHZ MFIEEMESTED., XATFERENESMIT. ERNEEELINYY SO RAVRER.

(4) ERENEGBITERFTREZANTEXR, XEBFMACFHUNEFE XML XA NREAERER
IWEBTORE (ERIATIAE) .

Alvar Lt ARToolkit 3. B, ARToolkit —BEEEB/1L4 ROS AR irEGRIEM. Alvar EERIEMN FRELIELALME
SRS, ETURrRERASCII eSS, DUNRSTHIWRESIREG L, G EASEERSHEREINT S5




3.1.3 Using ar _track alvar for Visual Localization and Tracking
3.1.3.1 Functionality Overview

This package is a ROS package for the open-source AR tag tracking library Alvar.

ar_track alvar has four main functionalities:
(1) Generate AR tags with different sizes, resolutions, and data/ID encoding.

(2) Recognize and track the pose of a single AR tag, optionally integrating depth data from a depth camera for
better pose estimation.

(3) Recognize and track the combined pose of multiple tags. This allows for more stable pose estimation,
robustness against occlusions, and tracking of multi-sided objects.

(4) Automatically compute the spatial relationships between tags in a bundle using camera images, so that users do

not have to manually measure and input tag positions in an XML file to use the bundle functionality (currently not
working).

Compared to ARToolkit, Alvar is more updated and advanced. ARToolkit has been the foundation of several other
ROS AR tag packages. Alvar features adaptive thresholding to handle various lighting conditions, optical flow-based
tracking for more stable pose estimation, and an improved tag recognition method that does not significantly slow
down with increasing tag numbers.

4.1.3.2 (% AA
3.1.3.2 Instructions for use

(1) &EpirE

Generate tags

m

$ source ~/catkint_ workspace/devel/setup.bash
$ rosrun ar_track_alvar createMarker 0 -s 3.0

EENEFRTEMTSHNIAS, JLUURERZEERAREFAIRE
The numbers following indicate the ID number for
generating tags, which can be adjusted according to the needs

of different tag numbers.
FHNSHIRENTE:

Detailed parameter settings are shown in the figure below:
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65535 marker with number 65535

-f 65535 force hamming(8,4) encoding

-1 "hello world" marker with string

-2 catalog.xml marker with file reference

-3 www.vtt.fi marker with URL

-u 96 use units corresponding to 1.8 unit per 96 pixels
-uin use inches as units (assuming 96 dpi)

-ucm use cm's as units (assuming 96 dpi) =default=

-5 5.8 use marker size 5.0x5.0 units (default 9.8x9.8)

-rs5 marker content resolution -- @ uses default

-m 2.0 marker margin resolution -- @ uses default

-a use ArToolkit style matrix markers

-p prompt marker placements interactively from the user

(2) FTEDTRE

FIEMRERNERRT, EOAEA3X3 cmiYizR&E, MRITEIRIMEGART AR, iBE~/your_workspace/src
/open_manipulator_perceptions/open_manipulator_ar markers/launch/agx ar pose.launch3{4{ERHRER T,

(2) Printing tags

When printing tags, pay attention to the size. The default size is 3x3 cm. If the printing size is different from the
default size, please modify the tag size in the

~/your workspace/src/open_manipulator perceptions/open_manipulator ar markers/launch/agx ar pose.launch file.



, R o b otics

<arg name="user_marker_size" default="3"/>

FEERIETEAOSIFEWEDR L, 2SHREWNEYRERFES
In the process of use, the default tag 0 is attached to the object and tag 2 is attached to the object placement
platform.

(3) 1B1TIRBITNEE
Flusb3.0RI&IEZBGL 5B, BT TEES:
(3) Running recognition function
Connect the camera to the computer using a USB3.0 cable and run the following command:

$ source ~/catkin_workspace/devel/setup.bash
$ roslaunch agx xarm_bringup agx_ar_pose.launch

Hagx_ar_pose.launch3ZHRUZSHIUI T EFR, FHRSHSRTER:
The structure of the agx _ar_pose.launch file is shown in the figure below, with detailed parameters referenced in the
table below:

<?xml version="1.8" 7=

<launch=
<arg name="x" default="0"/>
<arg name="y" default="0"/>
<arg name="z" default="0"/>
<arg name="roll" default="0"/>
<arg name="pitch" default="0"/>
<arg name="yaw" default="0"/>
<arg default="0"/>
<arg default="0"/>
<arg default="0"/>
<arg default="0"/>
<arg name="parent_link" default="wrist3_Link"/>
<arg name="serial_no" default=""/>
<arg name="marker_frame_id" default="_color_frame" />
<arg name="user_marker_size" default="3"/>

<arg name="use_quaternion" default="false" />
<arg name="camera_model" default="realsense_d435" doc="model type [astra_pro, realsense_d435, raspicam]"/>
<arg name="camera_namespace" default="camera"/>

<group if="$(eval camera_model == 'realsense_d435')}">
<include file="$(find realsense2_camera)/launch/rs_camera.launch"=>
<arg name="camera" value="%(arg camera_namespace)" />
<arg name="enable_pointcloud" value="false" />
<arg name="serial_no" value="%(arg serial_no)"/>
</include>

<node unless="$(arg use_quaternion)" pkg="tf" type="static_transform_publisher" name="$(arg camera_namespace)_to_realsense_frame"
args="5(arg x) S${arg y) S(arg z) S(arg yaw) S(arg pitch) S(arg roll) $(arg parent_link) $(arg camera_namespace)_link 10" />

<node if="S${arg use_guaternion)" pkg="tf" type="static_transform_publisher" name="$(arg camera_namespace)_to_realsense_frame"
args="5(arg x) S{arg y) S(arg z) S(arg r_x) $(arg r_y) $(arg r_z) $(arg r_w) S${arg parent_link) $(arg camera_namespace)_ link 18" />

<include file="$(find ar_track_alvar)/launch/pr2_indiv_no_kinect.launch"=>
<arg name="marker_size" value="5(arg user_marker_size)" />
<arg name="max_new_marker_error" value="0.08" />
<arg name="max_track_error" value="0.2" />
<arg name="cam_1image_topic" value="$(arg camera_namespace)/color/image_raw" />
<arg name="cam_info_topic" value="5$(arg camera_namespace)fcolor/camera_info" /=
<arg name="output_frame" value="$(arg camera_namespace)$(arg marker_frame_id)" />
<arg name="node_name" value="$(arg camera_namespace)"/>

</include>
</group>
</launch=>
S AMiNE 1hkE
parameter default function
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XY,z

roll,pitch,yaw

rw,rxryrz

parent_link

serial_no

user_marker size

use_quaternion

camera_model

camera_namespace

wrist3 Link

2= null

false

realsense _d435

camera

BGEEENME PRIBSME

The static position of the camera fixed in the
robot arm

BELEEENME PR SESEAIARTF
The static orientation of the camera fixed in
the robot arm represented in Euler angles

BELEEENMEPRIBRSESHTEERTTER

The static orientation of the camera fixed in the
robot arm represented in quaternion form

B LR M RUENT IR R

The relative coordinate system of the camera
published through tf

BaHRELRFSIS
The serial number to activate the camera
IRERIRT AN (ecm)
The size of the tag (in cm) used for detection
EERANTHERTRES

hould the orientation be represented using
quaternions

Bg =R

The camera mode

BEkanEzE

The camera namespace



File Ppanels Help

(ryinteract | < MoveCamera [ JSelect - FocusCamera == Measure # 20 Pose Estimate  # 2DNavGeal  § Publish Point * = &

camess . teinfeame
Cang AR

Camera Views

4.1.4 {EAGmappingtJiEiE
4.1.4.1 ThEEEN

gmappinglIgeBITFINESARNRERGE. IMUBEMNEREIHER, AT —SYESHRIEE, RnelgEHmHET
BERA " EMHEIEE. gmappinglhgeBEFopenslamit XKBFFHRESLAMEIE.

3.1.4 Using Gmapping to build a map

3.1.4.1 Function overview

The gmapping package subscribes to the robot's depth information, IMU information, and odometry
information, and completes the necessary parameter configuration to create and output a probability-based

two-dimensional grid map. The gmapping package is based on the open-source SLAM algorithm from the
open-source slam community.

4.1.4.2 IEEETT
3.1.4.2 Function operation

$roslaunch agilexproopen_lidar.launch
$roslaunch agilexprogmapping.launch

WEFhEZ S, IBitERIFIE~/catkin workspace/src/agilexpro/mapsBRT

After the map is built, save it in the ~/catkin_workspace/src/agilexpro/maps directory.



$ roscd agilexpro/maps
$ rosrun map_server map_saver -f map

EaRENMapEERERNEE, ESMAFHRECGAZINE L mapir BB, MRESRIIRE T SINEFE
HEXINEHERNEE, $B~catkin workspace/src/agilexpro/launch/navigation 4wd.launch3 {4 FEHEER
FRAFRDENEF.

The last "map" is the name of the generated map. When navigating, the default is to load the map file
named "map". If you named it something else, you need to modify the name of the loaded map in the
~/catkin_workspace/src/agilexpro/launch/navigation_4wd.launch file.

<node name="map_server" pkg="map_server" type="map_server" args="$(find agilexpro)/maps/map.yaml" output="screen">

4.1.5 {EfAmove baseSfi
4.1.5.1 IEEEN

move_base SR T —NEIMERISEI (B actionlib 8) , A/EHF ENBR, BB FERBIERIIME.
move_base TRUEEBMANIKIEEIHEE—RIUTHESBSMES. move base TriR4EFmANAREE, — N
F2BFMKEE, B— 1 EFAEMLIZE (B costmap 2d 8) , AF=ASMES.

3.1.5 Using move_base navigation

3.1.5.1 Function overview

The move_base package provides an implementation of an action (see the actionlib package). Given a goal in the
world, it will attempt to reach it using the mobile base. The move_base node links the global and local planners
together to accomplish its global navigation task. The move base node also maintains two cost maps, one for the

global planner and one for the local planner (see the costmap_2d package), which are used to accomplish the
navigation task.

4.1.5.2 NEEETT
3.1.5.2 Function operation

$roslaunch agilexproopen_lidar.launch
$roslaunch agilexpro navigation.launch

4.1.6 {ERsmachEEEIMESIASIIG
3.1.6.1I8EMRN

SMACHRERFFEARR A A BERVINSAIINSEE R, NS ART LSRN, REA. XEXLHERTEARERE
BE—RINMR, ERNSARESRANESEBNER

3.1.6 Using the SMACH library to implement task state switching
3.1.6.1 Function overview

SMACH explicitly describes all possible states and state transitions, which is useful when a robot performs

complex plans. This essentially eliminates conflicts in combining different modules, enabling mobile robot control
systems to do more interesting things.



3.1.6.21JEIE1T
3.1.6.2 Function operation

$ source ~/catkin_workspace/devel/setup.bash
$ rosrun agx_xarm_smach smach_demo.py
$ rosrun smach_viewer smach_viewer.py

over outcomes

RO gD @D

WAITFORORDER )

receive

PUBAGOAL

pub

WAITFDRREACHGDAL
(0 L 1

reachf, i

PUBBGOAL

4.1.7 {EBMovel it EH#HITIE2E
4.1.7.1 JEEFE N

FIFBMove It B AANE KISV B RIEENEH TIENK. AHEENEREIYT. NESE Bir-_RIRHERT LA E N

—HRERMBERLE,
3.1.7 Using Movelt for robot arm path planning

3.1.7.1 Function introduction

Using the mature motion planner provided by Movelt, the robot arm's motion is planned, collision detection

is performed, and the optimal path is calculated when a target point is given.
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4.1.7.2 EEE1T

3.1.7.2 Function operation

$ roslaunch agx xarm_bringup setup_arm.launch

File Panels Help

(™Y interact | "G Move Camera ] seleet ¢ = &

» & Global Options
¥ Global Status: Ok

Context | Planning | Manipulation  SceneObjects | Stored Scenes | Stored States  Status

Commands Query options
Elan Planning Group: Planning Time (s): 50
‘‘‘‘‘ & Planning Attempts: 10

Plan & Execute Start State: Velocity Scaling; 100

<current> T Accel Scaling 100
Goal State:

<current>

Approx IK Solutions

External Comm.

Path Constraints Replanning

None - sensor Positioning

Resat | Left-Click: Rotate. Middle-Click: Move X/¥. Right-Click:: Move Z. Shift: More options.

XETENRESTMENAGER, HMNITLUEMTIMERFHRITIRENL, HIHNMEFSSRERERIE.

This is the complete model of the chassis and the robot arm. We can drag the end of the robot arm to
perform path planning, and the robot arm will not collide with the chassis.



4.2 TgEfER

4.2.1 EENHRE
3.2 Function usage

3.2.1 Start the robot arm

$ roslaunch agx xarm_bringup setup_arm.launch

FENWMEESENER, BWRMEES N XTRIRE. RIS EEIE DERRN T ERF LRRRRE, 158
HRNEBORERE->B5, AR THIMERNBSIX.

Turn on the power of the robot arm control cabinet, unlock the insurance of each joint of the robot arm.
Press and hold the power button on the teaching display screen connected to the robot arm control cabinet,
and click "Save"->"Start" in the pop-up window to turn on the electrical switch of the robot arm.

EiXMaunch file BEAIFEHR—NS4, robot_ip. XEENipATUMEIZHIERINip: 192.168.1.198,

One parameter robot _ip, can be modified in this launch file. The IP passed in here is the default IP of the robot arm
control cabinet: 192.168.1.198.

<launch>
<arg name="robot_ip" default="192.168.1.198" />

<include file="$(find scout_xarm_moveit_config)/launch/realMove_exec.launch">
<arg name="robot ip" value="$(arg robot_ip)"/>
</include>

<node pkg="dh_gripper_driver" type="dh_gripper_joint_state" name="dh_gripper_state" />
</launch>

4.2.2 BEB&k
3.2.2 Start the camera

$ roslaunch agx xarm_bringup open_camera.launch

T REZ AR EAUSB3 . 0MEIELERR G L S TiEH.
Before starting, connect the camera to the IPC with a

USB3.0 data cable.



<arg name="camera_namespace" value="cam1"/>
<arg name="serial_no" value="035422071503"/>
<arg name="node_name" value="cam1"/>

<arg name="use_quaternion" value="true"/>
<!l--<arg name="roll" value="0"/>

<arg name="pitch" value="-1.57"/>

<arg name="yaw" value="-1.57"/>
<arg name="x" value="0.05"/>
<arg name="y" value="0.03"/>
<arg name="z"value="0.0"/>-->
<arg name="x" value="0.0446414171704"/>
<arg name="y" value="0.053996778351"/>
<arg name="z" value="0.0600140964856"/>
<arg name="r x" value="-0.000283027265062"/>
<arg name="r_y" value="-0.0682970373998"/>
<arg name="r_z" value="0.984025866108"/>

<arg name="r w" value="0.164403556559"/>
Zlaunch filex FHEMRIZEE FEIL:

® camera_namespace: BELTRIIGBETE, DARMNSMRELHTUFTEENESMEGLNBETE.
o serial_no: BELNFFISS/NIG, SFEEHNESMEGELNIHNRAILUENRELNFIISIEEITARENM RS,
e node_name: —lRS5HETEERE.

® use quaternion: trueX/R~FEFAIITTH, falseRREARAIA.,

* xyz: BELIEBIWMENUE.

e roll,pitch,yaw: 1B{&LZERIHIA,

o T Xryrzrw: BERILESIITH,

Several parameters can be modified in this launch file:

® camera_namespace: the namespace of the camera node. When multiple cameras are started, the
namespace of each camera may need to be modified.

® serial no: the serial number of the camera,S/N code. When multiple cameras need to be started,
the serial number of the camera can be passed in to specify which camera to open.

node name: generally the same as the namespace.
use_quaternion: true for using quaternions, false for using Euler angles.
X,y,z: the position of the camera relative to the robot arm.

roll,pitch,yaw: the attitude Euler angles of the camera.

r x,r y,r zr w: the attitude quaternion of the camera.



, R obotics
FEREIXMaunch filefIBHRBEHN TEGIRAITR, SEMEFAMMIAERTEERNTEANMER, TRIELITEOZR
BIXARES. RSBF/ /pick_point, BrS5ZEENagx_pick_msg/AgxPickSrv , FHRYHEIEIVANT:
When starting this launch file, the image recognition node is also started, which will update the spatial
coordinate information of the object and the object placement platform in real-time. This information can
be obtained through the following interface. The service name is /pick_point. The service type is
agx_pick_msg/AgxPickSrv, and the detailed message format is as follows:

int32 item # 0--bottle 1--pick 2--place
int32 handpose  # SENEEWIARIFS A 0--front 1--upside
int32 Prepose  # TAEEEA.O--4MAELNE;
# 1--fRfEhandposefEAlE & X LIRBE— 1 FTAIE

HIREE
geometry_msgs/Point position

float64 x

float64 y

float64 z
geometry_msgs/Quaternion orientation

float64 x

float64 y

float64 z

float64 w

#The direction of the gripper to grasp the object. 0--front 1--upside
#The preparatory grasping point. 0--the real position of the object;

#1-- According to the handpose offset from the hand pose forward or upward by one gripper position

HepqH0Rd, IREYIRRIABIRMES, q/928T, IREMIFERMNERR.

When q is 0, the coordinate information of the object is returned; when q is 2, the information of the object placement
position is returned.

4.2.3 FEhtAEM
3.2.3 Start the gripper

$ roslaunch agx_xarm_bringup open_gripper.launch

BEHEIFT R topiciE O 9/gripper/ctrl jEER/9ZEE 9dh_gripper_ msgs/GripperCtrl , HEMEIOT:

The topic interface for controlling the gripper is /gripper/ctrl, and the message type is dh_gripper msgs/GripperCtrl.
The message format is as follows:

bool initialize #REWENL
float32 position  #FENEHHIEIRE
float32 force HEEWARRI N E

float32 speed #IERMXNSETR, FBUREforcelFHEX

#Whether to initialize
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#The distance between the two gripper pieces
#The force used to grasp the object

#For the two-fingered gripper, the parameter has no effect, and the grasping speed and force are positively
correlated

fEagx_xarm_pickIIgEEEEBN—demoXXH AT LIMAIE R ERZEHIMIN. ERIESUT:

In the agx xarm_pick package, there is a demo file that can control the gripper by inputting the position of the
fingertip. The command is as follows:

$ rosrun agx_xarm_pick control_gripper #giE4/

q to exit
4.2.4 [35flagx xarm_pickT5 =
3.2.4 Start the agx_xarm_pick node

$ roslaunch agx_xarm_bringup agx_xarm_bring.launch

T R ZREUASHUE N ATtaskid 3 BIF=HIN B AHTARRIRYESS. (ES3ROBRSSIEO/9/send task, ARS5ERELN
agx_pick_msg/TaskCmd, EEWRIIT:

The node needs to obtain the task ID passed by the state machine to control the robot to perform different
tasks. The service interface for the task is /send_task, with the service type agx_pick_ msg/TaskCmd. The
message format is as follows:

int32 taskiD
geometry_msgs/PoseStamped A_goal



std_msgs/Header header
uint32 seq
time stamp
string frame _id
geometry_msgs/Pose pose
geometry_msgs/Point position
float64 x
float64 y
float64 z
geometry_msgs/Quaternion orientation
float64 x
float64 y
float64 z
float64 w
geometry_msgs/PoseStamped B_goal
std_msgs/Header header
uint32 seq
time stamp
string frame_id
geometry_msgs/Pose pose
geometry_msgs/Point position
float64 x
float64 y
float64 z
geometry_msgs/Quaternion orientation
float64 x
float64 y
floate4 z
float64 w

bool result

4.2.5 BiismachiXBNB =
3.2.5 Start smach state machine node

$ rosrun agx_xarm_smach smach_demo.py

EX T LA USRI |

Transitions for the following states are defined:

smach.StateMachine.add("WAITFORORDER', WaitFororder(),
transitions={'receive':'PUBAGOAL',

‘'wait':'WAITFORORDER'})

smach.StateMachine.add('PUBAGOAL', PubAGoal(),
transitions={'pubA':"WAITFORREACHGOAL'})

smach.StateMachine.add('WAITFORREACHGOAL', WaitForReachGoal(),
transitions={'no":"WAITFORREACHGOAL',
'reachA":'PICK’,

'reachB":'PLACE'})

smach.StateMachine.add('PICK', Pick(),
transitions={'pick':'PUBBGOAL'})

smach.StateMachine.add('PUBBGOAL', PubBGoal(),
transitions={'pubB':"WAITFORREACHGOAL'})

smach.StateMachine.add('PLACE', Place(),
transitions={'place":"WAITFORORDER'})
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U EREBNEZFRPRSEIZIE, TJLMRBESZSERMIENARES. UE—NMESAM, AXEEXNT—
"WAITFORORDER" BYIRZ, XAMIRSHIZE IWaitFororder, transitions{URINSHIBKEE, NERWaitFororderigiHa4S
RAreceivellBk4EE] "PUBAGOAL" |, MRS HHER Await, MBkEZE] “WAITFORORDER” IKE.

The above is the overall system state transition logic, and additional states can be added as needed. Taking the
first state as an example, a "WAITFORORDER" state is defined here, with the class name WaitFororder, and
transitions represent the state transition. If the output result of WaitFororder is "receive", it jumps to "PUBAGOAL";
if the state output result is "wait", it jumps to the "WAITFORORDER" state.

4.2.6 REhEE
(1) FEEhEX
3.2.6 Start mapping

(1) Start the LiDAR

roslaunch agilex_scout open_lidar.launch

(2) Eahgmapping#2fE
(2) Start gmapping mapping

roslaunch agilex_scout gmapping.launch

REERREETBATZRPEE, FTUTESREFRE

(1) #HN~/catkin_workspace/src/agilex_scout/mapsB=

roscd agilex_scout/maps

(2) IBITREFHERNGS
Use the remote control to map the robot in the scene and execute the following command to save the map:
(1) Enter the ~/catkin_workspace/src/agilex_scout/maps directory

(2) Run the command to save the map

rosrun map_server map_saver -f map

EEEMNMapE2ERENEE, ESMAFHEECAZINE L mapm&ttESE, NREGRINFHZRE T 3INEF=E
BB MEENEZF, 1B ~catkin workspace/src/agilex_scout/launch/navigation 4wd.launch3 {45 R EHBE
AFHNIRBBNEE.

The "map" at the end is the name of the generated map. By default, when navigating, it loads the map
file named "map". If another name is used during naming, the name of the loaded map needs to be
modified. Change the map name below



, R o b otics

~catkin_workspace/src/agilex_scout/launch/navigation 4wd.launch to the name you want to named.

<node name="map_server" pkg="map_server" type="map_server" args="$(find agilex_scout)/maps/map.yaml|" output="screen"

4.2.7 BEhSin
(1) EahEeEX
3.2.7 Start navigation

(1) Start the LiDAR

roslaunch agilex_scout open_lidar.launch

(2) Bsimove baseSifi
BahSfnzal, FEEEcant&iR

(2) Start move_base navigation

Before starting navigation, enable the CAN module.

rosrun scout_bringup setup_can2usb.bash

(3) Bzimove _base

(3) Start move base



roslaunch agilex_scout navigation.launch

(4) fErvizh ERAIE ERFIERBADRTPIRRINE, B RS — M AR EN EFREREIERIE. S0
KIE TR RAREZRIRHER, RIESSH

(4) Correct the actual position of the chassis in the scene on the map displayed in rviz, and calibrate the chassis
rotation with a rough position and the handle. When the laser shape overlaps with the scene shape in the map,
the calibration is completed.

dyinteract 0 Move Camera [ ISelect < FocusCamera = Measure | ¢ 20 Pose Estimate | . 20 Mav Goal

= @ Global Options
Fixed Frame
Ba d Color [D255;255;255 | |
Frame Rate 30
Default Light

+ v Global Status: Ok

» # Grid

» P man

Background Color

Background color For the 3D view.

EELELILITE

=
L

pE

J/mave_base_simple/go...

Topic
b Publish Paint

S R0STime: 161667314120 | ROS Elopsed: 377.56 Wall Time: |1616673141.25 | wall Elapsed; 377.53 | Experimental
| Reset 31fps

REEME, BIARMTEEFZSREEAES, RiETHK. W TEMR
After setting the location, the laser shape and the scene shape in the map are basically overlapped, and the calibration
is completed. As shown in the figure below:



AGILE-X

R obotics

i interact "ﬂﬂmma [Jselect 4i-FousCamers o= Measure .~ 20PoseEstimate . 20NawGoal ' PublishPoint

= @ Clobal Optiens
Fixed Frame
Background Color
Frame Rate
Default Light

» ' Global status: Ok
b Grid

(LN T S—

Background Color
Background color For the 30 view,

EELLLLELEE

2

|

B3
=
=

J/move_base_simplefgo...

=S ROSTime: 1616673190.08 | ROSElapsed: 426.44 | Wall Time: 161667319011 | wall Elapsed: 426.41 Experimental
Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. ShIFt: More options, 31 fps

(5) FEEMt=Z "SRRG RERRR, REFHAS, HRFRESEIE.
(5) Set the target point in the plugin of multi-point navigation on the left sidebar,
click "Start Navigation", and switch the handle to the command control

mode.
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REFFRSH, WEEERERRE (&B) . BENSMEERR
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onlLE;x

After clicking "Start Navigation®”, the map generates a path (green) and automatically navigates to the target
point.

[lselet 4 FocmCamirs == Memwre .~ 20Pose Ditimate .~ 20WavCosl @ Publoh Pont
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- ROSTime: 1616673277.85 ROS Elapsect 514.21 Wall Time: 161667327791 ‘Wwall Elapsed: 514.11 Experimental

The topic interface for navigation at a certain point is /move_base_simple/goal, with the message type
geometry_msgs/PoseStamped, and the message format is as follows:

std_msgs/Header header
uint32 seq
time stamp
string frame_id
geometry_msgs/Pose pose
geometry_msgs/Point position
float64 x
float64 y
float64 z
geometry_msgs/Quaternion orientation
float64 x
float64 y
float64 z
float64 w

FIAEAN RZ ERIRIRER AT LA/ move_base/resultiZ@skis, iHERE gbase_msgs/MoveBaseActionResult , iHE
BT

Feedback information after reaching a certain point can be obtained from the /move_base/result topic, with the
message type base_msgs/MoveBaseActionResult and the message format as follows:
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std_msgs/Header header
uint32 seq
time stamp
string frame _id
actionlib_msgs/GoalStatus status
uint8 PENDING=0
uint8 ACTIVE=1
uint8 PREEMPTED=2
uint8 SUCCEEDED=3
uint8 ABORTED=4
uint8 REJECTED=5
uint8 PREEMPTING=6
uint8 RECALLING=7
uint8 RECALLED=8
uint8 LOST=9
actionlib_msgs/GoallD goal id
time stamp

string id
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uint8 status
string text

move_base_msgs/MoveBaseResult result

LR AZEBIrRETLIES tatus 3.
After the robot reaches the target point, the status can be viewed as 3.

4.2.8 RHEAWRAILIRAE

Record the coordinates of two points

$ roscd agx_xarm_pick/config/
$ rosrunagx xarm_pick record

{E‘%%%Di—%ﬁﬁﬁﬁﬂé, NI EIEERIME, tNTHER], ROTmERE. RIERR, BTRFECRME MR
VE.

It needs to cooperate with step 7 to control the car move to the specified position, such as about 1Tm in front of the
workpiece. When prompted, press Enter to record the positions of the two points.

4.2.9 TBENIMENET
T EPREFRMERIEA—PRNRIERR, BELRSRHFFAMERIIMRUEZ S, FEUTES.
3.2.9 Mobile grabbing demo

Set two locations in the scene as a gripping point and placement point, and after recording the coordinates of the two
locations through step 8, open the following command.

$ roslaunch agx_xarm_bringup setup_arm.launch A IE
$ roslaunch agx xarm_bringup open_camera.launch #IEFIEH]
$ roslaunch agx_xarm_bringup open_gripper.launch #E’,ziﬁit/_ﬁ .
$roslaunchagx xarm_bringupagx xarm_bring.launch #waﬂ%ﬂp
$ rosrun agx_xarm_smach smach_demo.py ?EZ‘_/?’J)(_“M
$ roslaunch agilexpro open_lidar.launch #Eﬂ%_;g .

- =i

$ roslaunch agilexpro na?V|gat|on_4wd.Iaunch BT TS
$ roslaunch agx_xarm_pick test.launch

#Start the robotic arm

#Start the camera

#Start the gripper

#Start the mobile gripping node

#Start finite-state machine

#Start LIDAR

#Start navigation

#Start executing tasks

PHREERR NSRRI, NEEREATTRSMESE — M RIMEBURR.

Switch the remote controller to command control mode to initiate navigation of the composite mobile robot to the
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first location for picking up an object.

4.2.10 [RiBIMENFNALE E3<3.2.10: In-place pick-up and placement demonstration
BB ARG EARES, EREINSBA—NEERIVE. BUTLATESH B LUTEFREMAYER

Label an object for pick-up and place it in a suitable location for the robot. The following commands can be executed
to demonstrate pick-up and placement.

$ roslaunch agx xarm_bringup set_setup_arm.launch

$ roslaunch agx xarm_bringup open_camera.launch

$ roslaunch agx xarm_bringup open_gripper.launch

$ rosrun agx_xarm_pick demo_pick N
$ rosrun agx xarm_pick demo _place HEIE

# Grab the object
# place the object

5 EREEANLESHEE 4 Handling and Answering of Frequently Asked Questions

6 Efthixfg
1. xXArmBFFE

2. XArm GitHub

3. SCOUTHFZF##

4. AgileX GitHub
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https://github.com/xArm-Developer/xarm_ros
https://github.com/agilexrobotics/AgileX-Robotics-all-products-user-manuals
https://github.com/agilexrobotics

5. RoboSense-LiDAR

5 Other instructions

1. xArm User Manual
2. xArm GitHub

3. SCOUT user manual
4. AgileX GitHub

5. RoboSense-LiDAR
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https://github.com/RoboSense-LiDAR/rslidar_sdk
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