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ENRRAS—REER, HUNASEBETEERIRE ZRIRFEAERXEER. BHTREXERN
REIIJEA LABK ZR 3] support@agilex.ai, “ETFHHITAFMEMETPRIFFARKRBIERS, X
—RIFREE, WEHITERESZEEIRSHERAINA,

Before using the robot, any individual or organization must read and understand the manual. If
you have any questions about it, please do not hesitate to contact us at support@agilex.ai. It is
very important that you should follow and implement all instructions and guidelines in this
manual. Please pay extra attention to the warnings.

EEZ2ER

Important Safety Information

AFEMPREEAEZRIT, MR TEBAWRANE, BAEERAERRENX—TEBNRAN
ZEENFIINELIRE. ZBENRFERIRITERR TSRS AR EE R ER e PR
TEEK,

This manual does not cover the design, installation, and operation of a robotic application, nor
does it include any equipment that may affect the safety of a robotic system. A robot system that
uses the RANGER MINI 2.0 should be designed and used in compliance with the safety
requirements and other standards of the corresponding countries.

RANGER IS REFN& IR A A RERREEAXEZRAIVISSAITRNERZEM, HHIRTEAINER AR FISE
Blp R FEEAEREK. XBEERRTUTRE

Any users of the RANGER MINI 2.0 should comply with laws and regulations of relevant countries
and ensure that there are no obvious hazards in the application of the RANGER MINI 2.0MINI
2.0MINI 2.0. This includes but is not limited to the following:

BUIEMSE

Responsibility

XISSEEAIMER ARG — KB ITAS,



Do a risk assessment of the robotic system that uses the RANGER MINI 2.0.

KX IFbE X AR IR SR EEETE—iE.

The risk assessment should include additional safety equipment to other machinery.

HHAB MR ARFRISNEIR S AR IE G R RRNR TR R ER TR,

Please ensure that the equipment of the whole robotic system, including software and hardware,
are designed, and installed correctly.

KTBAFEE N ZENB IR ARZNEMNE. s, EMBOMESHXRLEIREER
BRTF LirfEiR, fBXRINREHEEMBMNE RS EEEXMENMIISLAI TR ZNR T2 21,
RIF R ST HINER ATESERRR P A E I EAEIRAZ £RE,

The RANGER MINI 2.0 is not an autonomous mobile robot with anti-collision, anti-fall, biological
approach warning, and other safety functions. These safety functions are expected to be
developed and assessed by system integrators and end customers under relevant safety
regulations and laws to ensure there are not any major dangers and potential safety hazards in
their practical applications.

RIS RRORRB RIS . BB XUBGITAEFIA TR

Read all technical documents: including the risk assessment and this manual.
EREAERIRE 2RI E MR REFEN T2 X,

Know the possible safety risks before using the RANGER.

78

Use Environment

BEURER, BRFEEAF, THENMFASSERIFGE.

For the first use, please read this manual carefully to understand the basic operation and
operating specifications.

EERME, AN KSR, FLASRAHHIEMEEERES.

Remote control operation should be in a relatively open area. The RANGER MINI 2.0 does not
have any automatic obstacle avoidance sensors.

£ 0°C~40°CRUM R EHEA.

Please use the RANGER MINI 2.0 under the ambient temperature of 0 °C~ 40 °C.
SNERZEIARERIRTET IP BOIFER, FEWBIK. BhLsEr IP22,

The RANGER MINI 2.0’s waterproof and dustproof level is IP22 if it is not customized.
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Check

HRFIRBHEERE.

Make sure each device is fully charged.

MWRERTHERE.

Make sure the RANGER MINI 2.0has no obvious abnormalities.
EERSENENEERERE,

Make sure the remote control has sufficient battery power.

REIEEEIR

Operation Precautions

CRIEEA RS B B AR ==H

Ensure that the surrounding area is relatively open when operating the RANGER.
EREERERE .

Please do remote control within sight.

RANGER & KRIEE /) 80KG, 7EfEFRTY, HRREIEM A 80KG,

The maximum load of the RANGER MINI 2.0 is 80 KG. Please ensure that the payload does not
exceed 80 KG when using.

RANGER Z55NBYT AT, AT BRAUBTOMIE, HatRIEeEEHO.

When installing external equipment on the RANGER MINI 2.0, Please ensure their centroid
location is at the RANGER MINI 2.0°s center of rotation.

SIRBFREEREINERAIFEE,

Please charge the RANGER MINI 2.0 in time after low-battery alarm.

HiIRFHNFEN, BURMFLIEER, BRER XS

When the RANGER MINI 2.0 is abnormal, please stop using it immediately to avoid secondary
injury.

SIRBFHMNEEN, BREERAAR, BE2EELHE.

When the RANGER MINI 2.0 is abnormal, please contact the technical support immediately, and
do not handle it without professional suggestion.

IBTRIBIRERY IP BriP SRR BIDIFFRERIR R HER,

Please use the RANGER MINI 2.0 in an environment that does not exceed its IP protection level.
BOEEHE,

Do not push the RANGER MINI 2.0 directly.

RS, WREAENSEEAT 0°C,



Ensure that the ambient temperature is above 0 °C when charging.

kg

Overview
1 RANGER MINI 2.0 &7y

Introduction to the RANGER MINI 2.0

RANGER MINI 2.0 22— alfmf2emE UGV (Unmanned Ground Vehicle) , BEE—aRAEHRKIE
THOEREL, IR TR ZERRAE, RANGER MINI 2.0 TEE@EKE. EHiE LIABEE, NMUSHNREFE
ERENREBER, MR/ T EMEFNECAGRIER, MEEINSENZ £, HR T SEEAYKE, RANGER
MINI2.0 RNMRGENTHBHE, B0 0 FESLA. RANGER MINI 2.0 E5R KR SR SRR T
—5, ERTESMERMR. RRTTLIEEIIAEN. BOCER. GPS. IMU. MFHFRE, HzRE
TG, =Bh. B, EERYRSEu.

The RANGER MINI 2.0 is a programmable omnidirectional UGV (UNMANNED GROUND VEHICLE),
which is a chassis with a modular design. Compared with the four-wheel differential chassis, the
RANGER MINI 2.0 has obvious advantages when running on ordinary cement roads and asphalt
roads. It not only has higher speed and load capacity, but also reduces the wear and tear on the
structure and tires. It is also more stable and safer. Compared with Ackermann chassis, the
RANGER MINI2.0 not only reduces the turning radius, but also can turn at 0 angle. The RANGER
MINI 2.0 combines the advantages of differential chassis and Ackermann chassis, which is suitable
for various complex terrains. What’s more, it can be equipped with stereo cameras, LiDAR, GNSS,
IMU, manipulators and other equipment to be applied in fields such as unmanned inspection,

security, scientific research, exploration and logistics.

1.1 = 5%I3R Product List

2 %R Name #E Quantity
RANGER MINI 2 #1885 A x1
RANGER MINI 2 body
HBith 75 B8 =% (AC 220V) x1
Battery charger (AC 220V)
Az HRL Ak (4Pin) x1
Aviation plug male (4Pin)
FS B85 (1L HT) x1
FS remote controller (optional)
USB %% CAN @ RLER x1
USB to CAN communication module
USB %% RS232 x1




USB to RS232

1.1 HgE2#L Specifications

SR Type InH Items 18¥Rx Parameters
< x B x5 Dimensions (mm) 738x500%338
&85 Axle Track (mm) 364
MRS #EE Wheel Base (mm) 494
i 48v |55
Mechanical B3], Motor FoRI B ETEE
48 v brushless toothed motor
FMEINZR Rated Power (w) 600w x4
ATETHSE Rated Torque (N.M) 22NM x4
BAERE Maximum Speed 26
(m/s) '
1EEItET, Motion Mode PUiepuEE 4AWD (4 Wheel Drive)
BA#EFE Maximum Obstacle|100 (FEE[ERSi#EE vertical obstacles
Height (mm) and fully loaded)
B AMEH Maximum Climbing 10
Angle (°)
HZE Weight (kg) 135(B/NEEtE with single battery)
1ERESE #E Maximum Load (kg) 150
Performance
£EfinAdiE) Battery Life (h) 2-8
75E8AE] Charging Time (h)| 1 (BAEE}h with single battery)
EBth2ER Battery Type $REBEESD Lithium-ion battery
24 (BxZ eI 25Uk The RANGER
FBitBZE Single Batter
FRILER Sing Y| MINI 2.0MINI 2.0MINI 2.0supports
Capacity (ah) ]
up to four batteries)
XNEEEE Rated Voltage (v) 48
T80 Engineering Investigation
BERIKHE Energy Inspection
IHAas ERGE I XizH Mine Transportation
Functional Application EE LW Intelligent Security

YIREGX Logistics

ESEE Agricultural Product

Collection and Transportation




SEZEE Type IiH Items fgtx Parameters
K xZE x5 Dimensions (mm) 738x500x338
ihiE Axle Track (mm) 494
B / EREE
364
Front/rear track (mm)
L HEEE Kerb weight (Kg) 63
NS
. TR s ——
Mechanical Eﬂ,ﬁ%jti Battery type BEERELEE Lithium iron phosphate
B th 5% Battery parameters 48V24AH
N 1K BN B 4] Power drive motor 350Wx4
R oo
Steering drive motor
I ZE R Parking type BBF %% Electronic brake
LT, Steering type P04 PN4E 4 wheels steering
B Suspension 723 Independent suspension
FriPE4R 1P grade IP54
BRmiRE Maximum speed 5 4
(km/h) '
= NP . Oomm (BiEtER, Spin mode)
INEBHIZ Minimum
) 55.%:'::::. 810mm (U EtEH, Ackermann
turning radius (mm) model)
B KIEIFEEES] Maximum 15 *E 2
gradeability (°) 15° with load
HEESEL =Hb[E]fR Ground clearance (mm) 107
Performation RALMASE (h)
. 7
Maximum endurance (h)
=AFTHE Maximum travel (km) 35
Fe B A (8] 15
Charging time (h) )
THEERE
Working temperature (°C) -10~40

=HISE

Control

FEHETU

Control mode

E38i54) Remote controller
mode
5<EHER, Command

control mode

ey

=558 remote controller

2AG/HRIREEE 1KM 2.4G/limit
distance 1KM

Bif#EO Communication

CAN




Interface

1.2 F%PrEE Required for Development

RANGER MINI 2.0 W] BIRJiEEC FS i&fzss, AP A IABTER = H UteIUsEREE, SohtET IR,
mEifnsErEESl. RANGER MINI 2.0 e TinAE CAN iB(5E0, AP aLAEE CAN #O#T X
&,

The RANGER MINI 2.0 can be equipped with FS remote control when buying. Users can use it to
control the 4WD chassis, complete mode switching, movement and steering. The RANGER MINI
2.0 has a standard CAN (Controller Area Network) communication interface to facilitate secondary

development.

2 BA/ 48 Basic Introduction

REBDAEHEYS RANGER MINI 2.0 Bailss AREZIF— M ERRINE, ETRFMARENT
RANGER MINI 2.0 28— PMESHRAIR, WTE 2.1 frix, ABNBR AREAESRE.
This part is a basic introduction to the RANGER MINI 2.0, mobile robot chassis. After reading this
part, users and developers can have an overall understanding about it. As shown in Figure 2.1
below, it is an overview of the RANGER MINI 2.0,.

ik
2
4

3
1 Rear electrical panel \ ‘k,/ 1EE B miR
2 Profile bracket - Ry
3 Battery replacement panel 3%%@3‘5?&@*&
4 Front light panel 4?‘]“#&

&l 2.1 EEBEESSARE




Figure 2.1 Overview of the RANGER MINI 2.0
RANGER MINI 2.0 Z{K ERA T REUCFIZRMURNRITHES, EiIER ERAT ORI SEES
NEEIRIT, BINLsEMAEEREY, #8 RANGER MINI 2.0 #1288 AR E A REASEIT HEAIBE
ENE, AEARRRME L RiEEE. RIS L T ERrENRIHEM, 1L RANGER MINI 2.0
E/NG, EFR. £ RANGER MINI 2.0 (OESECE 7 ARMABESEOMBETED, SEEFHTIXA
&, BSEOMRIHEE EXATMEWKERG, —SEANTRAY BHER, Bt —TmEEEes
AFEATTLE— LTS HERE . £ RANGER MINI 2.0 TRERZE AN EREMYT B2, HERF
EENRIRET RER.
The RANGER MINI 2.0 is based on a modular and intelligent design concept. It adopts a
composite design of solid tires and swing arms on the power module, and has a powerful hub
motor, which makes the RANGER MINI 2.0 swift passing ability and ground adaptability. It can
move flexibly on different ground. The hub motor does not require complicated transmission
design, making the RANGER MINI 2.0 smaller and more flexible. An open electrical interface and
communication interface are configured at the rear of the RANGER MINI 2.0, which is convenient
for users to carry out secondary development. The electrical interface adopts aviation waterproof
connectors, which is not only conducive to the expansion and use, but also allows the RANGER
MINI 2.0 to be used in some harsh environments. A standard aluminum extension bracket is

installed on the RANGER MINI 2.0, which is convenient for users to carry external equipment.

2.1 JKEig3 Status of the RANGER MINI 2.0

FAFeILAEIE RANGER MINI 2.0 [E&RIRH CAN HRICRIBEFERRIIRS. BRsEEX 2.1,
The user can check the status of the RANGER MINI 2.0 through its CAN message. Please refer to

Table 2.1 for specific status.

JRZ Status iR Description
o HEERtEEREE bms BRXIGEER
Voltage The current battery voltage can be viewed through BMS (Battery
Management System) feedback
FEBER KIye=iEe
Powered Status Lights on indicate power is on.
HEEith BMS @il %R SOC KT 15%, F AR SRR TIRR. Jta
B E(RT 10%06, PURePURERRE)y T BrLEEIHIR, SEMIMTINGBE
(R TR, RS TTAH Tz o= MR E S 1=l
Low Voltage When the SOC (State of Charge) of the battery is lower than 15% through
Warning BMS feedback, the front and rear lights of the RANGER MINI 2.0MINI
2.0MINI 2.0will flash as a reminder. When the battery power is detected
lower than 10%, the 4WD chassis will actively cut off the power supply for|
external equipment and driver to protect the battery. At this time, the

-8-



chassis will not move and accept external command control.

FIREER
+ Ew( 1 @it CAN IRXEE
Detailed Status
. Check by CAN message
Information

FE 2.1 FRRESIRAR
Table 2.1 Status Description Table for the RANGER

2.2. BSIEiRIA Description of Electrical Interfaces

- | ™ a JIJ - o
- R 8 ==
Ll :\\\ﬁ Ir l f {é\: f—
> N : :J'\l Q3
IR RIS
o ) | | Hestl et ol ot | ] )
IR I r{H HE v:.‘ﬁ . Q1 Aviation plug Q= iEL
! Eﬁ?}; ' { ;\f‘;{'\:t y 02 Emergency stop switch QE%&{%F{-?&
%E &,_3;: 032 Power switch Q3 BiEfx
Q4 Charging interface Q4ﬁ EE?& H
2.2 EEE

Figure 2.2 Back View of the RANGER MINI 2.0

RANGER MINI 2.0 rRESEES— M= BiEA, = REOGE T —HERUR—E CAN &ifl
O, ETEAEST RRERMEBRIR (REERAEEY 15A, BEBE 46~50V) , LAKERER.
HERSIHEXINTERR. TEIENR, XENT RERZASES, SEEEEETREBEERE
sHUJBTtE, FRUABPREES, MiAE]  IRFHEERT RANGER MINI 2.0 R FES R HERERER
M, BREEREEREETRE,
The RANGER MINI 2.0 has a circular connector for expansion at its rear. The interface can be used
to provide power for external equipment (the load current cannot exceed 15 A, and the voltage
range is 46~50 V) and transfer information through its CAN communication interface. Its pins

are defined in the figure below. Please note that its power supply is subject to internal control.
When the battery voltage is lower than the safe level, it will actively cut off the power supply.
Therefore, users need to pay attention to the low voltage alarm of the RANGER MINI 2.0 before
reaching the critical voltage. Do not forget to charge the RANGER MINI 2.0 after use.



IRERENX

5|mS 5 |fiREY . #ix
) . Function and
Pin Number Pin Type o Note
Definition
FEIRLE, HBJESBE 46~50V,
- Positive terminal. The voltage range is 46~50
1 . VCC Vv
Power supply NP,
TREFERRAREET 15A,
The load current cannot exceed 15 A.
%tl\ %l:/\F|
> /ﬁ GND ' /)?J\ '
Power supply Negative terminal
CAN BZ&5
3 CAN CAN H _ %m
- CAN Hi (High)
CAN Z AR
4 CAN CAN L Sl

CAN Lo (Low)

2.3 Bz 5205 BN AR E
Figure 2.3 Pin descriptions of the circular connector

-10 -




) AN
2.3.E1Z18 Remote Control Instructions

POWER

Bl 2.4 B EE
Figure 2.4 Introduction of the remote control
SNLEE, BREATIREENI: SWB JoizfiEzliiRictt, hEREHNESEHERLN, KEPHEZ TGN
BRI SWA KTSERHIFR, BT/ AXENTS (7 SWB SEHNBEIER) | SWC HBRR
BHEAEREFTR, TREITEF B RIEINRE;

As shown in the above figure, the functions of the buttons are as follows: SWB is the control mode

switching stick, whose moving to the top is the command control mode, and moving to the
middle or bottom is the remote control mode; SWA is the light control switch, whose moving to
the bottom is to turn off the light (SWB needs to be moved to the middle or bottom first.); SWC is
the ultrasonic obstacle avoidance enabling switch, and the ultrasonic obstacle avoidance function
is turned on when it is held in the middle position;

SWD AREIEMEHIREFX:

SWD is the switch for Motion mode:

-11 -



SWD i%E| EA@ORIEMN=2+QBEIEN, OEEMEFIRE, AETEER, OEERAD, AEMF
EASFEEH BIE;

Moving SWD to the top is @ front and rear Ackerman mode (the left joystick controls the speed,
and the right joystick controls the steering angle) + @ spin mode (the left joystick does not move,
the right joystick controls the spin direction)

SWD R ARIBEI: AETEHERE, AEFztEfs (RRRE 90°EIAER) |

Moving SWD to the bottom is the oblique motion mode: the left joystick controls the speed, and
the right joystick controls the steering angle (the maximum angle is 90°, which makes the
RANGER MINI 2.0MINI 2.0MINI 2.0move laterally);

SWAIREIT + mREIBRIET + T KEY1 = HANERBENRERERF,

Moving SWA to the bottom + scrolling the left scroll wheel to the bottom + pressing KEY1 =
entering into the automatic steering calibration procedure;

SWAIREIT + mRRBEIELE + T KEYT = REJFNUENERTR;

Moving SWA to the bottom + scrolling the left scroll wheel to the bottom top + press KEY1 =
setting the zero point of the steering angle;

HIER LT KEY1 = BFBEREREFEHER I8! | (NMEBRZ2AEARER T EA

Pressing KEY1 in any case = forcibly clear all errors of the RANGER. Attention! To be used only in
special cases where safety is guaranteed.

POWER #EEIFZRH, REHZERDRIFL .

POWER is the power button. Press and hold it to power on.

ESEHI EARERE:

Basic operation process of remote control:

IEE S5 RANGERMINI e sg ARG, BalEEes, 1§ SWB R /uEEHR, Rie B E=es
% RANGERMINI E&I1E50,

After the RANGER MINI 2.0MINI 2.0MINI 2.0is turned on normally, start the remote control, switch
the SWB to the remote control mode, and then the movement of the RANGER MINI 2.0MINI
2.0MINI 2.0can be controlled by the remote control.

3 {#EMMFAAR Usage and Development

AEBSEENE RANGER MINI 2.0 FAREAREESHER, NMEMTESINE CAN O, 8T CAN
SERINISRYS RANGER MINI 2.0 #{T2RITA.
This part mainly introduces the basic operation and usage of the RANGER, and how to carry out

secondary development through the external CAN interface and the CAN bus protocol.

3.1 {HA5IE(E Operation

&& Check

-12 -



, Robotics

e {23 RANGER MINI 2.0MINI 2.0MINI 2.0 X7 Check the RANGER MINI 2.0 status

& RANGER MINI 2.0 2EEHESRE,; W18, BERREETS
Check whether there is any obvious abnormality in the RANGER MINI 2.0; if so, please contact
after-sales support;

YIREFRR AR SER(Q3)FHEIFFXEEHRIE T, WHRT, B TERM, WATFEBIAT, It
At RANGER MINI 2.0 &b FHFEBIRES.

When using it for the first time, check whether the power switch(Q3) in the rear electrical panel is
pressed, if pressed, please press it, and then release it. At this time, the power switch is released,

and the RANGER MINI 2.0 is powered off.

o [3EHFNXHN Power on and off

EERQ2)ixE "STOP" #RGRIFRARMEIR, IMASEietrIfzicais, & AREEL.

The switch marked with "STOP" (Q2)at the rear of the RANGER MINI 2.0 is an emergency stop
switch. Pressing it will stop the RANGER MINI 2.0 immediately and turning it clockwise will exit the

emergency stop mode.

#H Charge

WERMBE, ERREEEN 45~54VINE "B-EH. ERSHREE, RrEibBEIR, Bk
FeHE,

Check the battery voltage. The normal voltage range is 45~54V. If there is a continuous buzzer

sound "Beep, beep”, it indicates that the battery voltage is too low, please charge it in time.

AmENARBEZEECE— 10A pUZEHERS, KRERAVELENKRETEEN, KBREmEEEIR, K78
gr EROFFRITH, BIRTEATEIRTE,

This product is equipped with a 10A charger by default. To Charge the RANGER MINI 2.0, please
insert the plug of the charger into its charging socket, connect the charger to the power supply,
and turn on the switch on the charger.

CAN £19i%# Connection of the CAN Cable

g AL R R R RIRM T 1 MREEL AL, SNENATSE TE:

The 4WD chassis is shipped with an circular connector male head. The definition of its lines can
refer to the figure below:

-13 -



1 Red : VCC (Battery +)
2 Black : GND (Battery-)
3 Yellow: CAN_H
4Blue: CAN_L

1418 : VCC (H it iFAR)
226 GND (ithftk)
3% E : CAN_H
ATE® : CAN_L

3.1 iR EE

Figure 3.1 Overview of the circular connector
CAN 1ESEHIR9LI Implementation of CAN command control
IEFS50 RANGER MINI 2.0 [isf2, FIFRiEzgRs, REEtRIlRES<SEs], RIGiEizss SWB
BRIUERIAER 75, IS RANGER MINI 2.0 [RE2E5kE CAN #ORMES, RSENHEALIE
& CAN RERIRAVSERTEGRE, MTSRIREATIS, BIAMNASESE CAN B, EUAER
HREANEINEERSAIRR)
Start the RANGER MINI 2.0normally, turn on the remote control, and then switch the SWB to the
command control mode (move SWB to the top). At this time, the RANGER MINI 2.0 will accept
commands from the CAN bus, and the host can also analyze the status of the RANGER MINI 2.0
using the feedbacked real-time data through the CAN bus. Refer to the CAN communication
protocol for details. (By default, when the chassis is started and the remote control is not started.)

3.2 CAN 011 CAN Communication Protocol

A= CAN BEtRERFARYE CAN2.0B frtE, EiflikdsE)s 500K, #HiR3H8TKA MOTOROLA
182, BIIIMER CAN Bzl LU TSR B R =t R R BN ERE LR R, KEST
FRRIRSRIRIEHIRESER (BREREUESENZEINEHERMS M FINFEENER) LIRR
ENSER (BZBIRERD) .

The CAN communication protocol in this product is CAN2.0B standard, its communication baud
rate is 500 K, and its message format is the MOTOROLA format. Through the external CAN
interface, users can switch the control model and control the linear speed and steering angle of
the RANGER. The RANGER MINI 2.0MINI 2.0MINI 2.0will real-time feedback the current

-14 -



, Robotics

movement status information (including the integrated movement information of the vehicle and

the detailed movement information of each wheel) and the system status information (including

self-diagnostic error codes).

SRR RENSEIRES
Command System Status Feedback Command
s . FEGEERT (ms)
RIETR VG E) [EER (ms) .
. .. ID . Receive
Node for sending Node for receiving Period .
timeout
. RERIEHISRTT
LA T
. ] . |Decision-making and control 0x211 20ms 75 None
Drive-by-wire chassis .
unit
HIEKE 0x08
Data length
i ThRe HrimsR 5488
Byte Meaning Data type Note
0x00 RFLIEE
The system is normal
LMRIERIRS
byte [0] =Rl ) unsigned int8
Current vehicle status
0x02 EAFRE
The system is abnormal
0x00 fHHAE
=X
—— Standby mode
RI\IT .
byte [1] e unsigned int8 | 0x01 CAN 35zt
Control mode
Command control mode
0x03 EiEAEz
Remote control mode
Bt EE/ \ 2
byte [2] High order byte of battery L .
voltage SCRREEJE X 10 (F5H3ZE 0.1V)
- J — unsigned int16 | Actual voltage X 10 (the
B th BRI/ \fiz .
unit is 0.1 V)
byte [3] Low order byte of battery
voltage
B UEIEISE ==t PR ERIRAZER
byte [4] Highest order byte of error | unsigned int32 [Refer to the error message

message

table for details

-15-




HIRER

j\vi

byte [5] High order byte of error
message
HIEERUREAL
byte [6] Low order byte of error
message
SIS iRV
byte [7] Lowest order byte of error
message
B ESUThERS
Error message table
SRS R
Error message
FT5 Byte i Bit & X Meaning
ARERERIRE (0:FTHFE 1: HiF)
bit [0] Right front steering servo warning (0: unfaulty;
1: faulty)
bit [1] alEERERKEE (0:7THE 1: #iF)
Right rear steering servo warning (0: unfaulty;
1: faulty)
bit [2] ER¥RERKRE (0:7THE 1: #iE)
Left rear steering servo warning (0: unfaulty; 1:
faulty)
byte [4] bit [3] EREERERKRE (0:7THE 1: #HiE)
Left front steering servo warning (0: unfaulty;
1: faulty)
bit [4] {RER, BAAO
Reserved, the default value is 0.
bit [5] {REE, BUAO
Reserved, the default value is 0
bit [6] REE, BUAO
Reserved, the default value is 0
bit [7] REE, BUAO
Reserved, the default value is 0
ARFERFMURIERTS (0:FHE 1: &)
bit [0] Right front steering zero point calibration
byte [5] status (0: unfaulty; 1: faulty)
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bit [1]

ARERAFURENS (0:THE 1: #E)
Right rear steering zero point calibration
status (0: unfaulty; 1: faulty)

bit [2]

ERERAFMURERS (0:THE 1: &iF)
Left rear steering zero point calibration status
(0: unfaulty; 1: faulty)

bit [3]

ERIFERAZFMERTS (0:7HFE 1: 5FF)
Left front steering zero point calibration status
(0: unfaulty; 1: faulty)

bit [4]

EEMARAERBRY (0:FCHFE 1: HE)
Steering calibration timeout (0: unfaulty; 1:

faulty)

bit [5]

fbinfsiE,  (OEE 1: fAE)
Safety edge collision status, (0: normal; 1:
triggered, the chassis should be stopped
immediately.)

bit [6]

fREE, BOAO

Reserved, the default value is 0

bit [7]

fRER, BUAO

Reserved, the default value is 0

byte [6]

bit [0]

IRENESIRSHIR (0: FoHB= 1: HUER)
driver status (0: unfaulty; 1: faulty)

bit [1]

FEETERRS (00 TffE 1: #%E)
Communication connection status with upper
layer (0: unfaulty; 1: faulty)

bit [2]

5 SHENNIENESERSTE (0:CHE 1: &)
No. 5 motor driver communication status (O:

unfaulty; 1: faulty)

bit [3]

6 SHIKENFERLSEE (0:FHPE 1: &HfE)
No. 6 motor driver communication status (0:
unfaulty; 1: faulty)

bit [4]

7 SHEIRFERSEE (0:-FoHPE 1: &HfE)
No. 7 motor driver communication status (0:
unfaulty; 1: faulty)

bit [5]

8 SEEIKA=RENAEE (0:TTHPE 1: =)

No. 8 motor driver communication status (O:

unfaulty; 1: faulty)
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WEMRIP (0:75HFE 1: &)

bit [6] over temperature protection status (0: normal;
1: triggered)

WRRIP (0:7CHfE 1: &%)

bit [7] Overcurrent protection status (0: normal; 1:

triggered)
Bt REHPE (0:FHfE 1: =)
bit [0] Battery undervoltage status (0: normal; 1:

triggered)
HBERERE, (O:EF 1: fABRE)

bit [1] Ultrasonic obstacle avoidance status (0:

normal; 1: triggered)

ERRRRERARIP (0: KEEE 1: #=)

bit [2] Remote control lost connection protection

status (0: normal; 1: triggered)
1 SHETIRRENSE (0:5HE 1: 5FF)

bit [3] No. 1 motor driver communication status (0:

byte [7]

unfaulty; 1: faulty)
2 SEHIKZFERNSFE (0:FHFE 1: Hf&)

bit [4] No. 2 motor driver communication status (0:

unfaulty; 1: faulty)
3 SEEIKENESEINMIE (O:FcHE 1: =)

bit [5] No. 3 motor driver communication status (0:

unfaulty; 1: faulty)
4 SIS ETEE (0:CHFE 1: #FE)

bit [6] No. 4 motor driver communication status (O:

unfaulty; 1: faulty)
{RER, BUAO

Reserved, the default value is 0
EREFERESE e T HRIERNIEERE. EamERIR

The motion control feedback frame includes the current linear speed and steering angle of the

bit [7]

vehicle.

TN ERREINT

The details of the protocol are as follows
IESHAR EoizEHlEiRiES
Command Motion Control Feedback Command
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, Robotics

RIETIR EKT R D [EER (ms) FEIKGERRT (ms)
Node for sending|Node for receiving Period Receive timeout
SRR IRRI=HIERTT
Drive-by-wire | Decision-making 0x221 20ms 7c None
chassis and control unit
HIERKE 0x08
Data length
(8 ThAE HrimR 35488
Byte Meaning Data type Note
BaRE R\
High order byte of]
? y SERREERE X 1000 (247 0.001m/s)
yte [0] speed igned int16 | Actual speed X 1000 (the unit is 0.001
signed in ctual spee e unitis 0.
byte [1] | BENBEE\LL | P e
Low order byte of
speed
byte [2] {R88 Reserved 0X00
byte [3] {REB Reserved - 0X00
byte [4] {R88 Reserved - 0X00
byte [5] {R88 Reserved - 0X00
¥rE/\AL
High order byte of] — .
on oreer oy SERRPIEERS X 100 (847 0.01°)
byte [6] steering angle igned int16 | Actual steeri le X 100 (the unit |
signed in ctual steering angle e unit is
byte [7] SEAHEE) A ? 9219

Low order byte of

steering angle

0.01°)

EIEHME S T HREEHIES.

i<, ERAMYASNT:

The motion control frame includes the linear speed control command and the steering angle

control command. The details of the protocol are as follows:

ESEIR =EHES
Command Control Command
st 2GR N
RIETR [EHE (ms) EGERY (ms)
) Node for ID ) L
Node for sending o Period Receive timeout
receiving
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IRRIZHERTT JRET R
Decision-making and control Node for the Ox111 20ms 500ms
unit chassis
HIRRKE 0x08
Data length
& Ihee HUERE izl
Byte Meaning Data type Note
EOMTHIRE, B mm/s(B3E
+-1500, HEABE
>20°FHERUE + -750; £S5
e g SMMBRI FEX)
Lo \ il o
) Speed of the vehicle, whose
High order byte of o )
) unit is mm/s (valid value +
byte [0] linear speed ] ) )
R N signed int16| -1500; valid value + -750 when
byte [1] SRR/ L : :
the steering angle > 20°; taking
Low order byte of )
) effect in front and rear
linear speed
Ackerman mode
and oblique motion mode)
RIS [AAIEE
Forward direction is positive
=
byte [2] e - 0X00
Reserved
B
byte [3] e - 0X00
Reserved
HNEEHEE, 841 mm/s
o (BXE+ -1000, EEIFER TE
R\ g - -
High order byte of 3 . .
) Speed of the vehicle, whose unit]
byte [4] spin speed ] ) ] ]
. .| signed int16| is mm/s (valid value + -1000,
byte [5] S)iratI=3 VAW . N
taking effect in spin mode)
Low order byte of N .
: BRI EhesE NIEE
spin speed . L
Counterclockwise spinning is
positive.
HaE/\L a8 0.01° (BXUERIEM
byte [6] High order byte of e+ - 4000, RlBEX+ -
e
byt 7] steering angle signed int16 9000,
e
Y =21 AN Y (RERI S SRR FE
Low order byte of 25
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steering angle Steering angle, whose unit is
0.01 ° (valid value +- 4000 in
front and rear Ackerman
mode, valid value +- 9000 in
oblique motion mode,
only taking effect in front and

rear Ackerman mode and

oblique motion mode)

gneEl 3.2.1, = RANGER MINI 2.0 24T RIFEMRSIRIR, RIRAIERA (a+p) /2, RIEANEES
[, EEHEARESR, RIFERAEEFSE (AREEELERE) , [ENEE, [EEHRH.
EREaas M TRIFEA  EHANEEER, &% 0X271 F1 0X281 ik,

As shown in Figure 3.2.1, when the RANGER MINI 2.0 is in front and rear Ackerman mode, the
feedback steering angle is (a+p)/2, left steering is negative, and right steering is positive; the
feedback speed is the average value of the four wheels’ speed (that is, the linear speed of the
chassis), reversing is negative, and moving forward is positive. If you need to check the detailed
steering angle and speed of each wheel, please refer to 0X271 and 0X281 feedback frames.

3.2.1RANGER MINI 2.0 fa5e S5+
Figure 3.2.1 The Ackerman structure of the RANGER
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gNE 3.2.2, = RANGER MINI 2.0 &-FRIBEIRS, RIGRVEERN (al+a2+a3+ad) /4, RENERE
HE, EEARELR, RIENGEEANERESIE, REIEE, EENRIH. EREEES R
FHIFALAIIEREER, 25 0x271 F 0x281 IR,

As shown in Figure 3.2.2, when the RANGER MINI 2.0 is in oblique motion mode, the feedback
steering angle is (a1+02+0a3+0a4)/4, left steering is negative, and right steering is positive; the
feedback linear speed is the average value of the four wheels’ speed, reversing is negative, and
moving forward is positive. If you need to check the detailed steering angle and speed of each
wheel, please refer to the 0x271 and 0x281 feedback frames.

ol \cx2

A
aatty

S o
~

[

T

3.2.2 RANGER MINI 2.0 #8453

Figure 3.2.2 Wheels control of the RANGER MINI 2.0 in oblique motion mode
HRELT BRI, BAAEERTE, WEEARIRAaT, o2, o3, o IPIRREERIEIHER
EYE, JBRIESEHREEIBRE, HAtEheiE/IEE.,
When the chassis is in the spin mode, the steering angle is a constant value , which cannot be
changed. At this time, the feedback steering angle is the average value of the absolute values of
al, a2, a3, and o4. The spinning speed of the chassis can be changed by commands, and
counterclockwise spinning is positive.
BEIREMATIRERIRRTERZEO, HERMYATUT.
The mode setting frame is used to set the terminal control interface, and the details of the

protocol are as follows.
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, R o b o

EEE =T

=HfES
Command Control Command
. B R
RIETIR JEEE (ms) FEGERT (ms)
) Node for ID ) o
Node for sending . Period Receive timeout
receiving
IRRIEHIERTT KRR
Decision-making Node for the 0x421
) . None None

and control unit chassis

HIRRKE 0x01

Data length
& Thig #ERTY 15188
Byte Meaning Data type Note
0x00 #FHliEZ; Standby mode
0x01 CAN #4$1&=; CAN command
FlfEst Control o RO
byte [0] d unsigned int8 control mode
mode
EEEAHNFIURR
Boot into standby mode by default

RV REEFLR, EESRERIRA T, EHEIBARGTIVERN, WHRERER
BuEHiER1E<, BEtH5SAMmn, @/ CAN H{TEFIEECRE CAN 5918, BFTE
a8, EEREEREMR, FLUFRE<CHES, IREEHERN. WSEMMATERRSER,

HEAMXATIT.

Control mode description: when the chassis is powered on and the remote control is not

connected, the control mode is standby mode. At this time, the chassis only receives control

mode commands and does not respond to other commands. To control the chassis using CAN,

you need to switch control mode to CAN command control mode first. If the remote control is

turned on, the remote control has the highest priority, which can block the control command and

switch the control mode. The status setting frame is used to clear system errors, and the details of

the protocol are as follows.

SO EEliES
Command Control Command
BIETR BT R D [EER (ms) FZGEEAT (ms)
Node for sending Node for receiving Period Receive timeout
RERIEHIERTT .
T T
Decision-making 0x441 7c None 7c None

and control unit

Node for the chassis

FIEIKE
Data length

0x01
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VA= Theg HERE 15iRH

Byte Meaning Data type Note
0x00 iEkrEaBAFFEifE
Clear all non-critical faults
0x01~0x08 L BIFIRLSkR 1~8 S
FEAIXEN 2R TS
Clear the communication faults
of No. 1~8 motor drivers
respectively
0x09 JBEPREEEREEFE, F=in
RS IR
Clear the battery undervoltage

%ti%%l‘ﬁ?s% | | izt;)l:);nd try to restore the power|
byte [0] Error clearing unsigned int8

command

Ox0a JERRIERESERHE
Clear remote control signal loss
fault

0x0b~0x0e 73 BIXIALiERR 5~8 5
R AR EE

Clear the steering calibration
fault of No. 5~8 motors
respectively

OxOf iBEFRIT AR

Clear overcurrent fault

0x10 iSRRI IEEFE

Clear over temperature fault

OISR, LUITEIRNEEIIIGER, (ERREE e SERIRR

Sample data, the following data is only for testing, command control mode needs to be enabled

before use.
1.0 ZE ] 0.15m/S B9 E Ryt  The chassis moves forward at 0.15m/s
byte [0]| byte [1] | byte [2] byte [3] byte [4] byte [5] | byte [6] byte [7]
0x00 0x96 0x00 0x00 0x00 0x00 0x00 0x00
2. /NEEHEA 10° The chassis turns 10°
byte [0] | byte [1]| byte [2] byte [3] byte [4] byte [5] | byte [6] byte [7]
0x00 0x00 0x00 0x00 0x00 0x00 0x03 Oxe8
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R REATREER
sRANREER.

In addition to the status of the chassis itself, its feedback information also includes the steering

1TRIRLAGY, [RERIGRERIAEEIACRISAINAEE, BIIERES. Wi

angle and speed of the four wheels, the current of the motor, the encoder information, and the
temperature information.

BRI ASIT

The details of the protocol are as follows:

PS: EREF/\ M ENRSIIN: AR 15, AR 2SS, £35S, LR 4S, Arikns5S,
BlR%R 65, KR 7S, KRR 8 S.

PS: The eight motor numbers of the chassis are: No. 1 is the right front wheel motor, No. 2 is the
right rear wheel motor, No. 3 is the left rear wheel motor, No. 4 is the left front wheel motor, No. 5
is the right front steering motor, No. 6 is the right rear steering motor, No. 7 is the left rear
steering motor, and No. 8 is the left front steering motor.

R ERERRIR

Feedback information of speed, current, and position of motor

B EMR EEHIKE RIS B IR
Command High-speed feedback information frame for motor driver
RIETR N -
BT R FER (ms) | $RUGEERT (ms)
Node for o ID ) o
. Node for receiving Period Receive timeout
sending
S Z ISy IRRIEHIERTT
Drive-by-wire | Decision-making 0x251~0x258 20ms 7 None
chassis and control unit
HIEKE 0x08
Data length
s Thag HERE 15488
Byte Meaning Data type Note
EEEEERS/ \ (2
High order byte of EENL=RI3EIE BB RPM
byte [0] motor speed ] ) The current speed of the
signed int16 o
byte [1] FEMEEERE/ \ {2 motor, whose unit is RPM
Low order byte of (Revolutions Per Minute)
motor speed
FEHNERS/ AL N
et FRHMRTERTE B 0.1A
byte [2] High order byte of ] ]
signed int16 The present current of the
byte [3] motor current o
. N motor, whose unitis 0.1 A
ERANER IR/ \ {2z
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Low order byte of

motor current

Highest order byte

byte [4] High order byte of
byte [5] position
byte [6] {UBIR(EAL
byte [7] Low order byte of
position
NEREAL

Lowest order byte

UERSNL

of position

UERBAL

of position

signed int32

EENSRIE B BKTER
The current position of the
motor, whose unit is the

number of pulses

EVREBRERASRIR
Feedback of temperature voltage and status of motor

ESRR EEHIR B RIRIE B iRl
Command Low-speed information feedback frame for motor drive
N - e 4 FRISTEERT (ms)
RETR 0 A B (ms) o
. . ID ) Receive
Node for sending | Node for receiving Period .
timeout
572555 RIZHIERTT
Drive-by-wire Decision-making 0x261~0x268 100ms 7 None
chassis and control unit
HIRRKE 0x08
Data length
VA= Thig #ERE 15iEH
Byte Meaning Data type Note
ahRREEERS/ \ L
byte [0] High order byte of o N
. HRIRENESEEE B 0.1V
driver voltage ) ) )
- — unsigned int16 | The current driver voltage, whose
IXzhEgER A/ \ 2 .
unitis 0.1V
byte [1] Low order byte of
driver voltage
[iles N=| tr_lﬁl_ v
HFEU%%umEm/ \ iz | | B 1°C
byte [2] High order byte of signed int16

drive temperature

The unitis 1 °C.

-26 -




IXshEsiR A/ \ 2
byte [3] Low order byte of
driver temperature
byte [4] FEELEE signed int8 By 1°C
Motor temperature The unitis 1 °C.
byte [5] IXENRIRS unsigned int8 FR 2
Driver status See Table 2 for details
byte [6] {ReR - 0X00
Reserved
byte [7] {RER - 0X00
Reserved
FNE 2 IRENBBRZE Table 2 Driver status
FT5 Byte {\I Bit &X Meaning
EIREEEEIME (0: IEE 1: iI%)
bit[0] Power supply voltage status (0: normal; 1: too
low)
BEEEE (0: IEE 1: &)
bit[1] Motor temperature status (0: normal; 1: over
temperature)
KzhesRain (0: IEE 1: TR)
bit[2] The current status of the driver(0: normal; 1:
over-current)
byte[5] KanegREdia (0: IER 1: &iR)
bit[3] Driver temperature status (0: normal; 1: over
temperature)
bit[4] ERENS (0: IERE 1: &)
Sensor status (0: Normal; 1: Abnormal)
bit([5] IKznestEiRAS (0: IER 1: $8IR)
Driver status (0: Normal; 1: Abnormal)
bit[6] IXmNREEREIRE (0: {H8E 1: Kie
Drive enable status (0: enable; 1: disable)
bit[7] {R88 Reserved
Psgtefa iR Steering angle feedback of four wheels
BB PseHe Fa s Rt
Command Information feedback frame of four wheels’ steering angle
Bt A B A ID [EHA (ms) FEIKGERAT (ms)
Period Receive timeout
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Node for Node for
sending receiving
SIS RFRIEHIERTT
Drive-by-wire |Decision-making and 0x271 20ms 7 None
chassis control unit
HIEKE Ox08
Data length
& Thge #EREY 15288
Byte Meaning Data type Note
5 SRR\
High order byte of
steering angle of No. » N
0o SETEfy BT 0.01°
byte [0] > motor igned int16 The Current steering angle, wh
signed in e Current steering angle, whose
byte [1] | 5 SEEBEAMENT| oo o
unit is 0.01 °
Low order byte of
steering angle of No.
5 motor
6 SHEHEARE/ U
High order byte of
steering angle of No. — N
09 BTy (1 0.01°
byte [2 o motor igned int16 The Current steering angle, wh
signed in e Current steering angle, whose
byte (3] | 6 SEETRAE | b
unit is 0.01
Low order byte of
steering angle of No.
6 motor
7 SRS\
High order byte of
steering angle of No. » N
0 o9 SETEfy BT 0.01°
byte [4] ! motor igned int16 The Current steering angle, wh
signed in e Current steering angle, whose
byte [S] | 7 StemsERE/ | oo
unit is 0.01
Low order byte of
steering angle of No.
7 motor
byte [6] 8 SiEmELAE/ ZREEA B{z0.01°
byte [7] High order byte of | signed int16 The Current steering angle, whose
yte

steering angle of No.

unit is 0.01 °
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8 motor

8 SEEHLAIE/ I

Low order byte of

steering angle of No.

8 motor

PUfpiEiEfz iR Rotational speed feedback of four wheels

SRR .
o PR R 0
Command ) .
Information feedback frame of four wheels’ rotational speed
KIETIR . N
EKH R FEER (ms) FEGERRT (ms)
Node for . ID , L
. Node for receiving Period Receive timeout
sending
SRR IRRIZHIERTT
Drive-by-wire| Decision-making 20ms 75 None
chassis and control unit
HUEKE
SRS 0x08 0x281
Data length
s Thge R
Byte Meaning Data type
1 SRR\
High order byte of
rotational speed of
byte [0] No. 1 motor LEEEERE B mm/s
byt (1] 1 SHEEERK/\[iL | signed int16 The current rotational speed,
e
y Low order byte of whose unit is mm/s
rotational speed of
No. 1 motor
2 SHEES/\{L
High order byte of
rotational speed of IR N
b LR ST mm/s
byte [2] No. 2 motor ned int16 H ¢ rotational 4
signed in e current rotational speed,
byte [3] | 2 SEHEE\L | ational sp
whose unit is mm/s
Low order byte of
rotational speed of
No. 2 motor
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byte [4]
byte [5]

3 SieikiEm/\L

High order byte of

rotational speed of
No. 3 motor

3 STEIE(K/\{Z

Low order byte of

rotational speed of
No. 3 motor

SRELE BB mm/s
signed int16 The current rotational speed,

whose unit is mm/s

byte [6]
byte [7]

4 SIEES)

High order byte of

rotational speed of
No. 4 motor

4 SEIER(E/)

Low order byte of

rotational speed of

No. 4 motor

LRUEEE B mm/s
signed int16 The current rotational speed,

whose unit is mm/s

EAEEIEIES AT RAIENRE, HEADYASTINT
The motion mode switching command is used to change motion model of the chassis, and the

details of the protocol are as follows

SRR HRnziEl RIS
Command Current motion mode feedback command
BT B A D FEISTBEY (ms)
Node for Node for JBHE (ms) Period Receive
sending receiving timeout
SRR | RREFIET
Drive-by-wire|Decision-making 0x291 20ms 7o
chassis  |and control unit
FIRRE 0x02
Data length
& Thee HERE 152EH
Byte Meaning Data type Note
0x00 i/Efze 2R, front and rear]
SRS 001 iR s i
byte [0] Current motion unsigned int8
mode mode
0x02 BhEt&E=t, spin mode
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byte [1]

BELTIEHE
BRI R
Whether the
chassis is in the
process of
switching the
motion model

unsigned int8

0x00 tJJ#E5SRY switching is

complet

0x01 IEEIEEUHEH in the
process of switching motion mode
EEU SRR R E IS
The chassis does not respond to
speed control commands in the

process of switching motion mode.

ed.

EAERIE S AT REIEEE, HERMYASTT

The motion mode switching command is used to change motion model of the chassis, and the

details of the protocol are as follows

ESBR =HE<S
Command Control command
RIETR -V GE) .
= ID _ JEITHBRY (ms)
Node for Node for [BHA (ms) Period o
] o Receive timeout
sending receiving
IRRIEHIERATT [RETR
Decision-making| Node for the 0x141 75 None 75 None
and control unit chassis
HIERKE Ox01
Data length
& Thee #ERTY 5iRH
Byte Meaning Data type Note
0x00 BifefIreS=zl (LFEBEIA) frontand
IEEET, . . rear Ackerman mode (default)
byte [0] ] unsigned int8 . ) ]
Motion mod 0x01 fl#BtE={, oblique motion mode
0x02 BhEt&E=l, spin mode

BEIHEEREmMINT The odometer information feedback frame is as follows

g% Front wheel
BSEBIR R ERER IR
Command Front wheel mileage feedback
- S EVGELN]
BIETE BT 5 (ms) “(ms)
Node for Node for id e _
) o Period Receive
sending receiving .
timeout
57 o IRFRIEHIEATT 0x311 20ms 7c
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Drive-by-wire Decision-making None
chassis and control unit
HIEKE 0x08
Data length
F fEIA #ERE Wl
Byte Description Data type Note
AR ERT RS
Highest order byte of front
left wheel odometer
AR ERTREN
S0 BBFEY h%’
byte [0] Sub-high order byte of & Eb_iE&ﬁﬁL
) EA{YI: mm
byte [1] front left wheel odometer signed )
L e _ Chassis left wheel
byte [2] RUFCACEe AT R L int32
odometer feedback,
byte [3] Second low order byte of ]
Unit: mm
front left wheel odometer
AR BRI RARAL
Lowest order byte of front
left wheel odometer
At ARERETT RS
Highest order byte of front
right wheel odometer
AR ERITRE
Sub-high order byte of
on o >y REGCEERE,
byte [4] front right wheel N
. BAfi7: mm
byte [5] odometer signed o
" . . Chassis right wheel
byte [6] RUFCAEe BT HRIRAL int32
odometer feedback,
byte [7] Second low order byte of ]
. Unit: mm
front right wheel
odometer
AR BRI R
Lowest order byte of front
right wheel odometer
[5% Rear wheel
SRR [FRERR R
Command Rear wheel mileage feedback
KIETIR TR id JEER (ms) FEUGERT (ms)
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Node for Node for Period Receive timeout
sending receiving
HiTEE RIS HIERTT £
Drive-by-wire Decision-making 0x312 20ms N ;
one
chassis and control unit
HIEKE 0x08
Data length
P A HUERE izl
Byte Description Data type Note
FREREEITTRS
i
Highest order byte
of rear left wheel
odometer
FREREEITAS
i
byte [0] Sub-high order byte [REARERITRE,
e
byt - of rear left wheel B mm
e
byt 2] odometer signed int32 Chassis left wheel odometer
e
/ I B R(E feedback,
byte [3] N ]
iz Unit: mm
Second low order
byte of rear left
wheel odometer
R BRI ER
i
Lowest order byte
of rear left wheel
odometer
RRERERTRS ‘
R R ERELEETHRIE,
byte [4] iz -
. BARZ: mm
byte [5] Highest order byte ) ) o
) signed int32 Chassis right wheel odometer
byte [6] of rear right wheel
feedback,
byte [7] odometer )
Unit: mm

[FRARERITRS

-33-




v
Sub-high order byte
of rear right wheel
odometer
FR AR ERETRIK
v
Second low order
byte of rear right
wheel odometer
FRARERETTRIK
1
Lowest order byte
of rear right wheel
odometer

73

EingR (=R REmIN T The remote controller information feedback frame is as follows

BB EERRERR IR
Command Remote controller information feedback
RIETR TR ID [EHR (ms) FZIKGERRY (Ms)
Node for Node for Period Receive
sending receiving timeout
Szl IRRIEHIERTT 0x241 20ms 7
Drive-by-wire Decision-making None
chassis and control unit
HIRKE 0x08
Data length
& Byte IRE Meaning HUERE izl
Data type Note

byte [0]

=i SW ik
Remote control
SW feedback

unsigned int8

bit[0-1]: SWA : 2-_F#4 3-T#Y
bit[0-1]: SWA:2- Up 3-Down
bit[2-3]: SWB: 2- E#4 1-/#Y 3-F
R4 bit[2-3]: SWB : 2-Up 1-Middle
3-Down
bit[4-5]: SWC: 2- k44 1-chfY 3-
THY bit[4-5]: SWC : 2-Up
1-Middle 3-Down
bit[6-7]: SWD: 2- 44 3-T#Y
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bit[6-7]: SWD: 2-Up 3-Down
byte [1] ALtk EA unsigned int8 &35 [-100,100]
Right joystick left Range:[-100,100]
and right
byte [2] AintRF ET unsigned int8 &35 [-100,100]
Right joystick up Range:[-100,100]
and down
byte [3] EINRT ET unsigned int8 &35 [-100,100]
Left joystick up Range:[-100,100]
and down
byte [4] DR EG unsigned int8 &35 [-100,100]
Left joystick left Range:[-100,100]
and right
byte [5] foiBnEsEH VRA unsigned int8 {&id: [-100,100]
Left knob VRA Range:[-100,100]
byte [6] {RE8 Reserved -- 0x00
byte [7] TR unsigned int8 0-255 fEERTEL
Count check Cycle count

it BMS #iERIR, HERMXATIT

The feedback data of BMS for all batteries, and the details of the protocol are as follows

ESHBMR BMS B i%
Command The feedback data of BMS
Y ZIGHERT
RIET R node for| W52 Node for H_E &LIQE._
) o ID period Receive
sending receiving ,
(ms) timeout(ms)
GinIRRE RRIEHIBTT
Drive-by-wire Decision-making and 0x361 500ms 75 None
chassis control unit
HIEKE Data 0x08
length
]
/& Byte INEE Meaning Bumse 1%B8 Note
Data type
FEit SOC
unsigned SeE 0~100 Range
byte [0] Battery SOC (State of )
int8 0~100
Charge)
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8 SOH
it unsigned SeE 0~100 Range
byte [1] Battery SOH (State of .
int8 0~100
Health)
EEtEEREES/ \ L
High order byte of battery
byte [2] voltage unsigned Baf7: 0.01V
byte [3] FEthER (B \ i int16 Unit: 0.01 V
Low order byte of battery
voltage
Bt ER/ (U
High order byte of battery|
byte [4] current . . EAfz: 0.1A
. N signed int16 .
byte [5] EE B TRE(R/ \ (U Unit: 0.1 A
Low order byte of battery
current
BthRES/ L
High order byte of battery|
byte [6] temperature _ . EAf7: 0.1°C
. N signed int16 .
byte [7] EEEIR R/ L Unit: 0.1 °C
Low order byte of battery
temperature
BB BMS #iE/Ri%
Command The feedback data of BMS
W= Node for B! N .
K& node for Bebrs D H,H q FEWGEERY Receive
erio
sending receiving P timeout(ms)
(ms)
IRRIHIERTT
S Z IS
Drive-by-wire Decision-making and 0x362 500ms 7 None
chassis control unit
HUEE Dat
#JEKE Data 0x04
length
\I& Byte Ige Meaning SR 5488 Note
Data type
byte [0] Alarm Status 1 unsigned BIT1: &JE BIT2: XJE BIT3: &
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int8

iR BIT4: {Ki& BIT7: TR
BIT1: Overvoltage; BIT2:
Undervoltage; BIT3: High
temperature; BIT4: Low temperature;

BIT7: Discharge overcurrent

byte [1] Alarm Status 2

unsigned
int8

BITO: ZEHRITA
BITO: Charging
overcurrent

byte [2] Warning Status 1

unsigned
int8

BIT1: i9/% BIT2: RIE BIT3: &
iR BIT4: (K& BIT7: MERILR
BIT1: Overvoltage; BIT2:
Undervoltage; BIT3: High
temperature; BIT4: Low temperature;

’

BIT7: Discharge overcurrent

byte [3] Warning Status 2

unsigned
int8

BITO: ZEEEITiR
BITO: Charging
overcurrent

3.3 E{¥HL Firmware Upgrade
AT T3 E RIS PU4E PUE a2 FfsE PR RO EMhR AN T4k

. REPHERENZTENE, PIHIIEES

BIRH T B ARV HZALUR S 2 NS Finikit. HEFimfREl e,

To facilitate users to upgrade the firmware of the 4WD chassis and bring customers a better

experience, the 4WD chassis provides a hardware interface and a software for upgrading firmware.

The GUI (Graphical User Interface) of the software is shown in the figure below.

FR#EeE Upgrade Preparation

AR CAN iZif#&Etk Songling CAN debugging module X 1

micro USB Z&& micro USB cable X 1
DUk PUkEREE the 4WD chassis X 1

FBAX(WINDOWS #E{EZE%E) a computer (WINDOWS OS (Operating System)) X 1

HRidiE Upgrade Process

EERIRIET R AR BRI,

disconnected before upgrading

Make sure that the power supply of the chassis is

R can EIERIEZEZERZMSTH, Connect the Songling CAN debugging module to the

aviation socket of the chassis;

RO ZAAN; Connect the serial cable to the computer

FIFZE iR, Open the client software
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EFimS,; Select the port number

PUeluszEaE B, RIREnERE (Ml RESE LAY 3S F5, WK E#EY 3S Nk
FANNFERER) | GEERIN, SEXMERT "EEMIN" ; INE BIN 324,

Power on the 4WD chassis, and click the button "Start Connection” immediately (The 4WD chassis

will wait for 3S before powering on, and if the time exceeds 3S, it will disconnect and enter the

application); if the connection is successful, it will show "Connection Succeeded" in the text box ;
load the BIN file;

REFR, FEFRFTAAERRIE;

Click the "Upgrade” button and wait for the message box that the upgrade is successful;

WirreR %, [RERE, BXIEERIE,

Disconnect the serial cable, power off the chassis, and power on it again.

3.4 RANGER MINI 2.0ROS {#Hi5%88 RANGER MINI 2.0 use manual for
ROS

ROS RHt—EAnERFRFIRSS, HINEHES, RERSEEH, FRAEETH, #HEEERIANEIER
B, ROS ZET— MENAZEH, NMAETRIVHEREES, K, REXMER (HluER, #=H,
W&, MKEZE) . Bai ROS £ZE 3785 UBUNTU,

ROS (Robot Operating System) provides some standard operating system services, such as
hardware abstraction, low-level device control, implementation of commonly used functionality,
message-passing between processes, and package management. ROS is based on a graph

architecture, where processing takes place in nodes that may receive, post, and multiplex various
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, Robotics

information (such as sensor data, control, state, planning, and other messages). Currently ROS

mainly supports UBUNTU OS.

H& & Development Preparation

@4 HEsE Hardware Equipment

e CANlight can & | #& $® CANlight CAN communication module X1

e Z£iC A& H X Laptop X1

e AGILEX RANGER MINI 2.0 #5i#/188 A2 AGILEX RANGER MINI 2.0 mobile robot chassis
X1

e AGILEX RANGER MINI 2.0 EgEE#=28 FS-i6s Paired remote control FS-i6s for the AGILEX
RANGER MINI 2.0X1

e AGILEX RANGER MINI 2.0 EEBERin=tEEE Circular connector on the rear of the AGILEX
RANGER MINI 2.0

{EARHIALEREE Tested Development Environment

e Ubuntu 16.04 LTS (It RZS, £ Ubuntu 18.04 LTS EIT This is the tested version, and
it also is tested on Ubuntu 18.04 LTS)

e ROS Kinetic ([FZEhRAIRMIRIT also been tested on the later versions)

o Git

EiEiE S #EsE Hardware Connection and Preparation

% RANGER MINI 2.0 EEBRastEsk can Z3|H, & can £k can H #l can L 98155 CAN_TO USB

EfCEsEIE;  #JFF RANGER MINI 2.0 Baitllg8 AREEIFEFX; 1§ CAN_TO_USB EZEE=SEICARY

usb O, EETREINEFRf.

Pull out the CAN wires of the circular connector on the rear of RANGER MINI 2.0, and connect

can_H and can_L wires of the CAN to the CAN_TO_USB adapter; power on the RANGER MINI 2.0;

connect the CAN_TO_USB adapter to the USB port of the laptop. The wiring diagram is shown in

the figure below.

T\ - ' Babrcpieer A A [ame:cun
BN ‘—_“D 1 — 21 v : [ & |4 CAN_L
l— X% ' == &
f | OD):— @3k 6 | E 0
L o [ i of mﬁ 2l o

CAN ZiE~2E The CAN wiring diagram
ROS ZHMIFIZIRE ROS Installation and Environment Setup
LEBURA LS http://wiki.ros.org/kinetic/Installa- tion/Ubuntu
Please refer to http://wiki.ros.org/kinetic/Installation/Ubuntu for details
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izt CANABLE {45 CAN i&ifl Test the Communication between CANABLE hardware and

CAN

1%E CAN-TO-USB j&Fces Set the CAN-TO-USB adapter

e f{#HBE gs usb WixtELR Enable the gs usb kernel module

$ sudo modprobe gs_usb

o IRE 500k R4FERF(FEE can-to-usb i&kcas Set baud rate to 500k and enable the
CAN-TO-USB adapter

$ sudo ip link set can0 up type can bitrate 500000

o WNRERENSEFIRERESER, BIIZAILMER 45<SZRIEE can i85 If there is no error
in the previous steps, you can check the CAN devices with the command below

$ ifconfig -a

o LEFER can-utils EMHFEH Install and use can-utils to test hardware

$ sudo apt install can-utils

o HIR can-to-usb E4#1 RANGER MINI 2.0 8%, E/NECEFENIBERT, FATIHESH
LASIT>RE RANGER MINI 2.0 RE2RYEHET If the CAN-TO-USB adapter has been
connected to the RANGER MINI 2.0 and the RANGER MINI 2.0 has been powered on, the
command below can be used to monitor the data from the RANGER.

$ candump can0

3.5 Github ROS &8 BFR5#EMHi%EA The Github ROS development kit
and user manual

ranger_base:: ranger BWAER can iBEAIZOT R, ET ros BEESHEH, 7@ topic 12§ ranger
IEZEFER ranger B4R, an important ROS node for sending and receiving CAN messages, using
topics to control the movement of the RANGER, and read its status, which is based on the ROS
communication architecture.

ranger msgs:EX ranger IR&/IE topic EMEERMET, define the message format of the topic for
RANGER status feedback

ranger_bringup: ranger TR FIEEIEHT REVSEISU4S, AR EEE usb_to_can #&EHRAYEIA the startup
file of the RANGER node and the keyboard control node, and the script to enable the
USB_TO_CAN module

BT RXIE<1EEl ranger: Send commands to control the RANGER through the keyboard:
1. BshE&ET5 = Run the RANGER node

roslaunch ranger_bringup ranger_minimal.launch

TREMNZ AR E R RECEHRY usb_to_can 18R, FEEFESUIT: rosrun ranger_bringup
bringup_can2usb.bash, ZIg$REESIRLE EFBAY usb to_can WHRHIT IR,
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Note that the AgileX USB_ TO CAN module needs to be enabled before running the RANGER MINI
2.0 node. The command is as follows: rosrun ranger_bringup bringup_can2usb.bash. This
command only needs to be executed once after the USB_ TO CAN module is powered on.

2. BT A Run the keyboard control node

roslaunch ranger_bringup ranger_teleop_keyboard.launch

TEREERIRIIE, AiSErREEE ranger iz Please pay attention to check the output of the
terminal, and use the specific keys to control the movement of RANGER

3.6 ZE{pY44REZFi5EE The vehicle body coordinate system
PAZEARRIOAMRIR R, BARIA x HIIETS[A), FAZ9 y 3HIE/S@), BREJ9 z #HIETSM)

The vehicle body coordinate system is defined as follows: the center of the vehicle is the origin,
the positive direction of the X-axis points to the front of the vehicle, the positive direction of the
Y-axis points to the left side of the vehicle, and the positive direction of the Z-axis points upwards.

4 #3PiHEE Maintenance Instructions

4.1 {£FHE Maintenance method

FEiR{RFFE The vehicle maintenance

HORAEERTTE, ERATE#E. When the tires are severely worn, please replace them in time.
Hith{R7F Battery maintenance

WRKAEIAGER, TEZR 2 B 3 MNAXIERH{TEAMFE. |If the battery is not used for a long
time, please don't forget to charge it every 2 to 3 months.
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5. R~ Product Size
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