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RANGER MINI 2.0 FFBFF & F A1

RANGER MINI 2.0 User Manual

ENBABRBERER , (EANARETEEERRZZAGAGEIAEFXLERE. BEMBXERN
REDER T LABK R FA] support@agilex.ai, ®METFHHIUTAFMEMET FROMEEFERBNER , X
—RIFEEE. NEIERESESERSHEIMINE,

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.

FEZLER

Important Safety Information

KEMFPEEAEFEIT. TENBRIE—NTENNEANE , BAEEMETENX—ENREFEN
ZLEMFIINERIEE. ZBNREFNRITIIERZEAEZIESAREREENRERNIEHHIZ
TEEKR,

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 HIEER B KR A AR THREBBXRERETTHEERENR , HRTENS|ANAE
Pl A FEEAEXEKR. XBFEERRTUTRE

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:

BWIESE

Responsibility

XTI BEARF M — KBRS,



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

KX BE G E AR AR N R 2R & iEEE—iE.

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

AN ARFIINE RS BEREMBEAERRNRITIREERTIR.

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

TNBAFEF N TENEERDNEARZNENNE. BHEE. EMEEIMESHEXLEEER
BIRTF EidfEig , BXINEREERBNL RSP EBEEXNEMYLaTTRIEEEME TR, #
RIFRSERBIN B AL AR A FERAERRRIIZERE.

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.

ISR AR SR RIFTE RIS - BENKITEFIAFM.

Read all technical documents: including the risk assessment and this manual.
ERERERREZAIEE MR EEFEEN T2 NG,

Know the possible safety risks before using the RANGER.

IR

Use Environment

BURER , BARFARIZAFR, THREXNRFERSSERIFE.

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

EERIE , IRFENTY XEER, F EABEARHEIEEEERES.

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°CROIMRIRE P ER.
Please use the RANGER MINI 2.0 under the ambient temperature of 0 °C~ 40 °C.

SNRIERARRIRTES IP BiiPER , FEWBK. Bhdgen P22,
The RANGER MINI 2.0°s waterproof and dustproof level is IP22 if it is not customized.
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Check
RS EENEEAR.

Make sure each device is fully charged.

MBRERTHERE.
Make sure the RANGER MINI 2.0has no obvious abnormalities.
MEEESENBEEBEEER/TE.

Make sure the remote control has sufficient battery power.

REEESIT

Operation Precautions

RIER(FR B E X EEY =,

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

FEBE RIS,

Please do remote control within sight.

RANGER S XRYEEYY 80KG, fEfERRT, HWRBMEMAET 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 Z&5MEBY REY , AT BRIEROMIE , TRRENeEEF 0.

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.

L E R IR S RAT 7,

Please charge the RANGER MINI 2.0 in time after low-battery alarm.
HIRFHNREN , BUAMELEER , BRIERTXDE

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

HIRFHNREN , BEREEXRBRAAR , B2EBLLHE.

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

BIRIEIRER IP BHIFSERAEREHIFERERNAEPER.

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

BOEEHEE.
Do not push the RANGER MINI 2.0 directly.

FER , BREAERRREEAT 0°C,



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

iz

Overview

1 RANGER MINI 2.0 &7

Introduction to the RANGER MINI 2.0

RANGER MINI 2.0 E—a4mf2€ @& UGV ( Unmanned Ground Vehicle) , EE—SXEBEHRLIZ
RS, ERTNLEEEKRE , RANGER MINI 2.0 EZi@EKiE. MR EMAEBEE, FMUsshEENR
ERENREBES, KRN T IEMICIRRIER, MEEINRENRE. ERTNRSKRENEE, RANGER
MINI2.0 RMRGE/NT DR, XaLL 0 AERE,. RANGER MINI 2.0 £EEFRKR S RERENHST
—5 , BRTSMERME. BERTLBHIZIAEN. BOEEX. GPS. IMU, IIMFFRE, ®izHZ
TAKEE, =G, BHA. BRI S,

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 =513k Product List

ZF Name & Quantity
RANGER MINI 2 # 8§ A x1
RANGER MINI 2 body
o5t 35 5 %8 (AC 220V) )
Battery charger (AC 220V)
iz 4k 3k (4Pin) x1
Aviation plug male (4Pin)
FS =25 (1L L) x1
FS remote controller (optional)
USB %5 CAN &l i&E 3k x1
USB to CAN communication module
USB #% RS232 x1




USB to RS232

1.1 ¥5E&4 Specifications

SHKB Type InE Items fE¥x Parameters
1< xB5 x& Dimensions (mm) 738x500x338
#85 Axle Track ( mm) 364
S EE Wheel Base ( mm) 494
Mechanical s, Motor 48v TRIBHEN
48 v brushless toothed motor
FMEINE Rated Power (w) 600w x4
XREIHSE Rated Torque (N.M) 22NM x4
BRAXEE Maximum Speed 26
(m/s) '
i=ZHER, Motion Mode PUsepuEE 4WD (4 Wheel Drive)
B Ki#fE Maximum Obstacle|100 (FEE[EIE#HE vertical obstacles
Height (mm) and fully loaded)
B AMEHE Maximum Climbing 10
Angle (°)
BE Weight (kg) 135(E/NEBtE with single battery)
HEESE #&E Maximum Load (kg) 150
Performance
4Efn At A Battery Life (h) 2-8
ZEE3RT[E] Charging Time (h) 1 (BEEEjth with single battery)
EBith2EA Battery Type Pk$EERS Lithium-ion battery
24 (& LPOLRE The RANGER
B[ E Single Battery (REAsHSTRED
Capacity (ah) MINI 2.0MINI 2.0MINI .?_.Osupports
up to four batteries)
EEF/E Rated Voltage (v) 48
TR Engineering Investigation
BEVRIKHE Energy Inspection
Thie ERGE B Xiz#% Mine Transportation
Functional Application BHEZLM Intelligent Security

YIFRECIX Logistics

KV iEiEE Agricultural Product

Collection and Transportation




ST Type M2 Items f8t5 Parameters
K x5 x& Dimensions (mm) 738x500%338
thEE Axle Track (mm) 494
B/ EREE
364
Front/rear track (mm)
EEEE Kerb weight (Kg) 63
S ”
. B jth 2K B Battery type EER £k 48  Lithium iron phosphate
Mechanical - -
B 754 Battery parameters 48V24AH
=1 F1 3K = B 4l Power drive motor 350Wx4
#EEH B oow
Steering drive motor
I ZE 21 Parking type B+ Z Electronic brake
¥ Gz R, Steering type P& N4t 4 wheels steering
2R Suspension Jh~7 23 Independent suspension
Bitr<54R 1P grade IP54
B=EE Maximum speed 54
(km/h) '
.. Omm (BEEIL Spin mode)
= AR /Z
B/NESHE Minimum 810mm (f =243, Ackermann
turning radius (mm) model)
B ABIKEES] Maximum 15 *E
gradeability (°) 15° with load
HEES S B8] f2 Ground clearance (mm) 107
Performation BRARZMASE (h)
] 7
Maximum endurance (h)
B AFTTE Maximum travel (km) 35
7t BB R ] 15
Charging time (h) ’
THERE
Working temperature (°C) -10~40

IS

Control

FHltEC

Control mode

EEE4 Remote controller

mode

BESEHIER, Command
control mode

=158 remote controller

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

BiflE O Communication

CAN




Interface

1.2 F%F%E Required for Development

RANGER MINI 2.0 /" Ba]idefc FS i&fres, AP LB EERREHIIteIIsRaE, SohtsEaliR,
reanfiiLrEEsl. RANGER MINI 2.0 Bt 7 i CAN @S0, AFeTLUET CAN EOHT R
K.

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 BEAEN4 Basic Introduction

AEDAEFHFEIT RANGER MINI 2.0 el NERIF— M EANN R, ETRPNFAENT
RANGER MINI 2.0 [R2E—MERRINR. WTE 2.1 fvx, AN B AREAIESIE.
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,.

1
2
4

3
1 Rear electrical panel 1EERch B ER
2 Profile bracket : 252*33: E.E
3 Battery replacemeant panel EEE,..-@,E‘}%E‘E&
4 Front light panel 4HTETHL

& 2.1 BBt iE]




Figure 2.1 Overview of the RANGER MINI 2.0

RANGER MINI 2.0 E{k EXRABTHEREINERENRITES , EINEREXBTIORIRKSERE
NE&IZIT, BN LEMNEIAVLEREBEYL, F15 RANGER MINI 2.0 HEs AEKEZEERBEABII HAEE
BN, JEARME EREEN. RRENNINFESETERENRITEM, ik RANGER MINI 2.0
/NG, EHE. £ RANGER MINI 2.0 HIEHEE ¥ AMMNBESEOMERED , SEZFHT R
&k, BEREOTERINEE ERATRSHKERE , —SEANTRPNYT BIER, B —70mEES=S
AFETUE— LS EDFEA. £ RANGER MINI 2.0 TREREGEREMT B, HERF
BEIMNTRET BER.

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 JAEI83 Status of the RANGER MINI 2.0

FAFEILAIBIE RANGER MINI 2.0 [ER&KIEH CAN RICRBEFAIRES. BARSHERX 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.

IRZ Status 1A Description
» LREEBEEETEY bms BRIERES
%‘f&i{t The current battery voltage can be viewed through BMS (Battery
Management System) feedback
FHEER KTYe=ie
Powered Status Lights on indicate power is on.
Lt BMS BiflRIR SOC KT 15% , FEABIE T SR TIRR. St
FIFEMEE (T 10%0d, PUACPUsERRE )y 7 BLEERIA, SEMTIMTIMD
R R I RALEBMIKIRRME , WA RES TR TaaiEsIFNEZ I NR e =
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 2.0 MINI
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




chassis will not move and accept external command control.

FHRSER
. @it CAN IRX&EE
Detailed Sjcatus Check by CAN message
Information

FE 2.1 ERRERAR
Table 2.1 Status Description Table for the RANGER

2.2. BS#EREA Description of Electrical Interfaces

P —
e hea—nd . £ Ty e

IR IR a1 Q3 o4
| Py
¥ L‘ﬂ 1 H 1 bl |}
N }:: oD e | E Q1 Aviation plug QI &3k
{ 'E:‘% ¥ { %Il.;: | (12 Emergency stop switch {:}2%{;&}-{%
é:ﬁ; ?ﬁ% 03 Power switch QI FEH*

04 Charging interface {:ﬂﬁ LE,T_E H

2.2 EEBIE
Figure 2.2 Back View of the RANGER MINI 2.0

RANGER MINI 2.0 [R2ZEZEEE— MY BED , s BEAOERSE T —HBERUKR—H CAN &ifl
EO., BETERELT BRREBEMBIR (ARBRAFLEET 15A, BEEBE 46~50V) , LIKBHER.
HEARSIHEX M TEMRR. FTEIENR XENT EEFEZARES , SEEBERETREBEERE
shiJeriftes, FTLIAFREERE, A% 155 E/ERI RANGER MINI 2.0 EE2FAESRHREERER
M, AFRAEfERZEREERE.

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.



THREREX

54w S EllHESE] ) &t
. . Function and
Pin Number Pin Type . Note
Definition
FEIRLE , EBIESEE 46~50V,
. Positive terminal. The voltage range is 46~50
BEIR
1 VCC \Y
Power supply s
TREERABEET 15A,
The load current cannot exceed 15 A.
=2h/ EEIR
2 GND . .
Power supply Negative terminal
CAN B85
3 CAN CAN H Lo
- CAN Hi (High)
CAN S &AK
4 CAN CAN L

CAN Lo (Low)

2.3 EEpA= OIS B BRE
Figure 2.3 Pin descriptions of the circular connector

-10-




g
2.3.ZE#z1 Remote Control Instructions

POWER

KEY1

2.4 EfRegRE

Figure 2.4 Introduction of the remote control
LR, ZREAITIEEREN S © SWB AiHRINIRERIRIT , IRER LA AESEIIERRN , IREFEKTHTA
EiEHET; SWA AKTEEHIFR, KREITHAXEI (F SWB SSHANEEERR) | SWCHERS
IREREEREFT K (WARAARSSS) | IREIFEAFTFFERERINRE, SWOREITHAREFEEL, WA
PO EXFBLE;
As shown in the figure above, the functions of the buttons are defined as follows: SWB is the
control mode selection lever, dialed to the top is the command control mode, dialed to the
middle or down is the remote control mode; SWA is the light control switch, dialed to the
bottom is to turn off the light (need SWB first enters the remote control mode); SWC is
the ultrasonic obstacle avoidance enable switch (this version does not support it), and when
it is turned to the middle, the ultrasonic obstacle avoidance function is turned on; when SWC
is turned to the bottom, it is the parking mode, and the four-wheel four-steering is X-shaped
at this time Locking.

-11 -



(especially note that when the RANGERMINI is turned off in X-shaped parking, it needs to
start the switch button twice to turn it on again);

SWD AREEERIREFX:
SWD is the switch for Motion mode:

-11 -



SWD #kE| FAORIEMRE+QBIFER OLEMEFRIERE , GETEHES, OEERNAD, AET
ERREH BhE;

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 leftjoystick does not move,
the rightjoystick controls the spin direction)

SWD #REITARBEL . CETEHEE , AEfERNER (RXAE 90°RIAER) |

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 + ERRBEIRT + KT KEY1 = HAEEBIRERER,

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

SWA IREIT + EREBERLE + &FTFKEY1 = REIFINENERATR;

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

EEBRTET KEY1 = BHBREEFEEE 5! | (VERRLSNSHER T ER

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 AEFZH , ERZERIRIFAL .
POWER is the power button. Press and hold it to power on.
EEERIE R ERE:

BEIZRiRERR RANGERMINI g3 FHIREFTHEIERT IE%F‘EJJ
RANGERMINI 2.0 Batsg ARG, BalEfzss, SSWBIImEEER, RiaEd
EFEEREHIRANGERMINIESIEH),

Basic operation process of remote control:

Before starting, you need to ensure that the wheels and chassis of RANGERMINI are
parallel and facing forward. After starting the RANGERMINI 2.0 mobile robot chassis normally,
start the remote controller, switch the SWB to remote control mode, and then control the
movement of the RANGERMINI platform through the remote controller.

1E = AR SE R Ejthisi AR

EHTEREERA 5 SHIL/F/IRERMN, HIEERERFE Remoter ELERYEAIEIE, 1BH
R iER i BT R, IR EI e EERER, EiRED,

Remote control battery replacement instructions:

The FS remote control uses 5AA batteries as its energy supply. When the remote control
display interface Remoter is relatively low, it means that the battery power of the remote control
is too low. At this time, you need to open the battery cover on the back of the remote control and
replace the battery.

-12 -



3 {EHEMFA%L Usage and Development

AEBSEENE RANGER MINI 2.0 SFANEARESHER, MEMAETINS CAN O, & CAN
REMNYSERT RANGER MINI 2.0 BT XTI A,

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 {EA5IE(E Operation

&8 Check

-12 -



7

e &E RANGER MINI 2.0MINI 2.0MINI 2.0 JR7%& Check the RANGER MINI 2.0 status

& RANGER MINI 2.0 EEEHERE, W8, BHKRREEF

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

VIR ERNHARTESER(Q3)FEIFFAREZERET . WET, BETERER, WATEENRES, It
B+ RANGER MINI 2.0 2bFHrERIRZS.

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.

e [3EhFNXH Power on and off

E&#B(Q2)IrAH "STOP" fREMFAXRAZETXR , IRBSHHIER AT EIRSE  RTAREE.

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.

7B Charge
WEHEMEBE, [EEEETEN 45~54V. 008 "H-EE.." ELBISEAE , RaEPEEE, BRE
FeEE,

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.

ArmBUAREESE— 10A N7REER , BRESNELEANRERBED , SRERERER, SR8
g2 ERYFFRITH . BIRTEATRERE,

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 ZRJEIE Connection of the CAN Cable

N REEERERM T 1 Mk, FNENTSETE:

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- )
d¥ellow: CAN_H

4 Blue: CAN_L

140 & :VCC (HhiE R)
2 GND (Hithfatk)
3/E . CAN_H
ATEE - CAN_L

3.1 fisiEsknaE
Figure 3.1 Overview of the circular connector
CAN ES#EHIBIEIM Implementation of CAN command control

IE®Sa) RANGER MINI 2.0 i5£2, #JFHiERRRR, AR HRVIRESSES, BISiER:S SWB
BRIUERIRER LTS, LAY RANGER MINI 2.0 [sES1EZRE CAN #0ORMES, RREHEELLIE
& CAN SZEIRAVSCRTEEE, MATSRIRERE, B AESE CAN B, (BUAER
RN ENEERRYEHE)

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 BEfERFRYE CAN2.0B i, BiTUsAFERA 500K, #iR3&TKA MOTOROLA
18, BEINEB CAN S O] LA TSI RS 2 e N R E LN AR, [RER
FRIRSRIEINSER (BREIESLENETNENEENSZS M FRNFRENER) URER
FIRER (B2BIZEERD) .

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 -



7

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).

5B RARTEIRES
Command System Status Feedback Command
. I GRS (ms)
RETR BEKT R [EHE (ms) ‘
. . ID Receive
Node for sending Node for receiving Period .
timeout
X IRERIEHIERTT
5 Z . ,
) ] .| Decision-making and control 0x211 20ms 7c None
Drive-by-wire chassis )
unit
HIREKE 0x08
Data length
(= Thie iERE 1588
Byte Meaning Data type Note
0x00 R&HKIEH
The system is normal
\/—Y—i] N ~%§\
byte [0] SRR unsigned int8
Current vehicle status
0x02 RARFH
The system is abnormal
0x00 fHHUR
=
. Standby mode
et . .
byte [1] unsigned int8 | 0x01 CAN 35<$#4iEs
Control mode
Command control mode
0x03 EiFtE
Remote control mode
Bt ES/\ L
byte [2] High order byte of battery 5
voltage SCRREBSE X 10 (#5%8%! 0.1V)
: n unsigned int16 | Actual voltage X 10 (the
BE it EE AR \ i o
unit is 0.1 V)
byte [3] Low order byte of battery
voltage
HIEEEREMA FNHEERIRAR
byte [4] Highest order byte of error | unsigned int32 |Refer to the error message

message

table for details

- 15 -




HREERREA

byte [5] High order byte of error
message
(S RORMEAL
byte [6] Low order byte of error
message
HIEEERIEA
byte [7] Lowest order byte of error
message
HISERIRBER
Error message table
RS E%EA
Error message
FT Byte {iI Bit & X Meaning
AREAFARRE (0:THE 1: &)
bit [0] Right front steering servo warning (0: unfaulty;
1: faulty)
bit [1] AEERAERKRE (0.THE 1: &)
Right rear steering servo warning (0: unfaulty;
1: faulty)
bit [2] EREAERIRE (0:LHE 1: &)
Left rear steering servo warning (0: unfaulty; 1:
faulty)
byte [4] bit [3] EREAFERIRE (0:THE 1: &IF)
Left front steering servo warning (0: unfaulty;
1: faulty)
bit [4] REE, EOAO
Reserved, the default value is 0.
bit [5] fREE, ENAO
Reserved, the default value is 0
bit [6] fRER, BUAO
Reserved, the default value is 0
bit [7] fRER, BUAO
Reserved, the default value is 0
ARERFURERS (0:THE 1: #§E)
bit [0] Right front steering zero point calibration
byte [5] status (0: unfaulty; 1: faulty)

- 16 -




bit [1]

AREAFMRERS (0:THE 1: &)
Right rear steering zero point calibration

status (0: unfaulty; 1: faulty)

bit [2]

EREAFMERTS (0:THE 1: #E)
Left rear steering zero point calibration status

(0: unfaulty; 1: faulty)

bit [3]

EREAZMRERS (0:THE 1: HE)
Left front steering zero point calibration status
(0: unfaulty; 1: faulty)

bit [4]

HEROERI (0:THE 1: ¥E)
Steering calibration timeout (0: unfaulty; 1:

faulty)

bit [5]

finfhtE, (O:EHE 1: fKEHL)
Safety edge collision status, (0: normal; 1:
triggered, the chassis should be stopped
immediately.)

bit [6]

fREE ., BUAO

Reserved, the default value is 0

bit [7]

fREE, BUAO

Reserved, the default value is 0

byte [6]

bit [0]

IRTHERIRSEEIR (0 TifE 1: #F=)
driver status (0: unfaulty; 1: faulty)

bit [1]

LFEBREERES (0: LHE 1: #E)
Communication connection status with upper

layer (0: unfaulty; 1: faulty)

bit [2]

5 SEBIRNSEINE (0:THE 1: &E)
No. 5 motor driver communication status (O:

unfaulty; 1: faulty)

bit [3]

6 SEEYIKENEBIEE (0:THE 1: &HE)
No. 6 motor driver communication status (0:

unfaulty; 1: faulty)

bit [4]

7 EBHIKNSETEE (0:THME 1: &E)
No. 7 motor driver communication status (O:

unfaulty; 1: faulty)

bit [5]

8 SEHIKMEHMIE (0:FHfE 1: &)
No. 8 motor driver communication status (O:

unfaulty; 1: faulty)
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HREF (0:FTHPE 1: &)

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

ERARP (0:FCHEE 1: &)

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

triggered)
FEBRESE (O:FCHfE 1: &)

bit [0] Battery undervoltage status (0: normal; 1:

triggered)
AR, (0:IEHE 1: fRASRE)

bit [1] Ultrasonic obstacle avoidance status (O:

normal; 1: triggered)

EBIREREXRIP (0: FTHFE 1: &%)

bit [2] Remote control lost connection protection

status (0: normal; 1: triggered)

1 SEHKHNRERSE (0:THE 1: &)

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

byte [7]

unfaulty; 1: faulty)
2 SHIRMRENSE (0:ZTHE 1: #E)

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

unfaulty; 1: faulty)
3 SHIIRFBNSE (0:ZTHE 1: #E)

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

unfaulty; 1: faulty)
4 SENIKN=F[BEIHE (0:THE 1: HFF)

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

unfaulty; 1: faulty)
fREE, BUAO

Reserved, the default value is 0

bit [7]

EHEFHRRMESE ST SMERNIEHNEAEE. BRAERR

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

vehicle.

X BERRENT

The details of the protocol are as follows
BESBM EiEHEEIES
Command Motion Control Feedback Command
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7

RIET R ZERT R D [EEE (ms) EWGERS (ms)
Node for sending|Node for receiving Period Receive timeout
SRR IRERIZHIERTT
Drive-by-wire | Decision-making 0x221 20ms 7 None
chassis and control unit
HERKE
= 0x08
Data length
(VA= Thge #ymRny 1588
Byte Meaning Data type Note
BaEE R/ \fL
High order byte of
J y SEFRIEEE X 1000 (847 0.001m/s)
byte [0] speed _ ,
R N signed int16 Actual speed X 1000 (the unit is 0.001
byte [1] B EIREAR/ \ L )
m/s
Low order byte of
speed
byte [2] {REE Reserved 0X00
byte [3] {R%E Reserved , 0X00
byte [4] {RE8 Reserved - 0X00
byte [5] {REE Reserved - 0X00
HEE)/\
High order byte of I . o
9" oraer > SERRPIEER X 100 (8447 0.01°)
byte [6] steering angle _ _ . o
N signed int16 | Actual steering angle X 100 (the unit is
byte [7] HRR/\L

Low order byte of

steering angle

0.01

°)

EazHnE S T RREREHES. KARdliES HEAMNATOT:

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

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

BB BEHEIES
Command Control Command
TS i
RETR [EH (ms) EUGERY (ms)
) Node for ID
Node for sending . Period Receive timeout
receiving
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IRERIZEHIERTT RETR
Decision-making and control Node for the 0x111 20ms 500ms
unit chassis
HIEKE
0x08
Data length
(VA Thie iEeE Rl
Byte Meaning Data type Note
EMTHIERE, B mm/s(BXUE
+ -1500, HEEEHE
>20°BIBRUE+ -750; 7ERIEMTE
e SMFRBRILTER)
)\ o
Speed of the vehicle, whose
High order byte of o .
] unit is mm/s (valid value +
byte [0] linear speed aned int16] -1500: valid val 50 wh
. N signed in - ; valid value + - when
byte [1] SR ER/\ L , :
the steering angle > 20°; taking
Low order byte of
. effect in front and rear
linear speed
Ackerman mode
and oblique motion mode)
BT RAIEE
Forward direction is positive
BieERES/\Z FNEEEE , 87 0.00Trad/s
byte [2] )
High order byte of
byte [3] spin speed (BRE+ -3259, EERETE
E e/ \ 2 %0
signed int16
Low order. 9 Speed of the vehicle, whose unit
byte of spin is 0.007rad/s
speed

(valid value + -3259,
effect in spin mode)

BT HEdE AIEE

Counterclockwise spinning is

taking

positive.
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RER

Reserved

byte [4]
byte [5] ” h

¥As/\L HEREEAAE B 0.001rad (
byte [6] High order byte of B ERIFRESE + -698,
byte [7] steering angle signed int16 FpE+ - 1571)

AR\ E¥ISAAIEE

Low order byte of Steering inner corner angle unit:
0.001rad

(effective value front and rear

Ackerman mode +
-698, oblique mode + - 1571)

Left turn direction is positive
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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)

SNE 3.2.1, = RANGER MINI 2.0 [RZ&TRIGM=SEAN , RIRAESRN(a+B) /2, REANEETS
|, IEMEANGERSR, RENEEANEEEFIE (MREEHEEE)  [ENEE, EENRHH.
EEEEESTRFIFEA EAMEERES, &5 0X271 1 0X281 Rikid,

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+)/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.

TR

e

3.2.1RANGER MINI 2.0 A5z E4544
Figure 3.2.1 The Ackerman structure of the RANGER
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4N 3.2.2, 2 RANGER MINI 2.0 SFRIBENES , RIRNEHRA(al+a2+a3+04) /4, RENEE
E, [EERAKGR, RIGENEEEANEEEYE, REHE, EEIRH. EREEERZR
FHROIFAZAMERER . &8 0x271 7 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+a2+a3+a4)/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.

al \::(2

.Y
H

B
NN«

bl

/5

[l 0 m

3.2.2 RANGER MINI 2.0 {7545

Figure 3.2.2 Wheels control of the RANGER MINI 2.0 in oblique motion mode
HEELTERERN , BRAEERTE, KEEARRAaT, a2, o3, od INERRERERIEIHER
Fi9E., TEEESEFNRERIERE , PR NIEE.
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 a4. The spinning speed of the chassis can be changed by commands, and
counterclockwise spinning is positive.
RAREMATRER RNERZED , EEADNRENT.
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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552 IR =HiE<S
Command Control Command
EWT R
RIETR [EER (ms) EUWABRT (ms)
. Node for ID
Node for sending - Period Receive timeout
receiving
IRERIZHIERTT [RETR
Decision-making Node for the 0x421
. . None None
and control unit chassis
HIEKE 0x01
Data length
& Thee #ERE iBH
Byte Meaning Data type Note
0x00 #FH#E=, Standby mode
0x01 CAN $15<#&=, CAN command
ZH#ET, Control
byte [0] ;I%JEEtd ontre unsigned int8 control mode
mode .
EEBEAENSTEDR
Boot into standby mode by default

EEETGREE: REAFILLER , BEsSRERIER T, EERIEUARGIREL, WHRERER
KaEHIEIE<, EtHESAMImL, @A CAN BTIEHIBELIIGE] CAN 15918, BITHE
=28, ERSEAREIIR, ULUFRIESHES, TIREERN. KSEUMBTERRSER,

HEAMYATNT,

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.

HOBMR

Command

EHfE<S

Control Command

RIETIR

Node for sending

B R
Node for receiving

ID

[EHR (ms)

Period

FRBGERRT (ms)

Receive timeout

ERERIEHIERTT
Decision-making

and control unit

JRETR

Node for the chassis

0x441

75 None

75 None

FIERKE
Data length

0x01
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command

B Thge iEeE 15288

Byte Meaning Data type Note
0x00 ;ERREERIF™ELHE
Clear all non-critical faults
0x01~0x08 2 BIXIREFR 1~8 &
FEANIK RS
Clear the communication faults
of No. 1~8 motor drivers
respectively
0x09 BRI NS, Frsi
UREEIALEN
Clear the battery undervoltage
fault and try to restore the power

HIRBPRIES
. . . suppl
byte [0] Error clearing unsigned int8 PPy

Ox0a BRRERESELHE
Clear remote control signal loss
fault

0x0b~0x0e BIXIRLERR 5~8 5
FEA AR RS

Clear the steering calibration

fault of No. 5~8 motors
respectively

OxOf ;BRI FbiFE

Clear overcurrent fault

0x10 [ERRIT RS

Clear over temperature fault

TR ATEIEXANER , ERREEAMELEIESEHIRN

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

before use.
1./NZE P 0.15m/S B9&EE g3t 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. /NZEEEE 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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7

BRTYREINSERSHITRIRIN, RERRNEEEBENEHEAINER, BINERER. KD
BUKRERER.

In addition to the status of the chassis itself, its feedback information also includes the steering
angle and speed of the four wheels, the current of the motor, the encoder information, and the
temperature information.

BRMYASOT:

The details of the protocol are as follows:

PS: EREF/\NMEHHRSHYNA: ARk 15, ARK 2S5, £k 35S, LAk 4SS, AREAES S,
Alekm 65, £fe%kM 75, KrifkA 8 5.

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.

B EE RN EEERR

Feedback information of speed, current, and position of motor

S S22 EEHIK B 28 SIS B R IR
Command High-speed feedback information frame for motor driver
RIET R N
BT FEEE (ms) FEWGEBRT (ms)
Node for o ID
) Node for receiving Period Receive timeout
sending
SizRiE IRERIEHIERTT
Drive-by-wire | Decision-making 0x251~0x258 20ms 75 None
chassis and control unit
HIERE
= 0x08
Data length
& Thig HIERE 15288
Byte Meaning Data type Note
FEHEEERRE )\
High order byte of FEHHRIEEE {7 RPM
byte [0] motor speed . . The current speed of the
. N signed int16
byte [1] ERHARIRE/ \ L motor, whose unit is RPM
Low order byte of (Revolutions Per Minute)
motor speed
BB RE/ L s s
byte [2] High order byte of , , BYLSRIRA AL 0.1A
signed int16 The present current of the
byte [3] motor current X iSO A
motor, whose unit is 0.
EE LR AR/ \ L
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Low order byte of
motor current

byte [4]
byte [5]
byte [6]
byte [7]

VEKSN
Highest order byte
of position
WA=/
High order byte of
position
M EIRIEAL
Low order byte of
position
VBRI
Lowest order byte
of position

signed int32

BEHSRIE BAL: BKihE
The current position of the
motor, whose unit is the

number of pulses

BEEEREMRRESR &

Feedback of temperature voltage and status of motor

drive temperature

SSEWR =R E RS EI RIS A
Command Low-speed information feedback frame for motor drive
. - FEWGEBRT (ms)
RIETIR BT A D [EEE (ms) Recei
eceive
Node for sending | Node for receiving Period )
timeout
SR E RIEHIERTT
Drive-by-wire Decision-making 0x261 ~0x268 100ms 7 None
chassis and control unit
HIEKE
0x08
Data length
(VA= Thge HiEE 1588
Byte Meaning Data type Note
KEnEsEEER/\ L
byte [0] High order byte of e .
. SRKAEREE 87 0.1V
driver voltage
- N unsigned int16 The current driver voltage, whose
XN EFER R/ \ L .
unit is 0.1V
byte [1] Low order byte of
driver voltage
REERES/ L -
. : : BAfi7 1°C
byte [2] High order byte of signed int16

The unit is 1 °C.
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IXapEiRER/\ [z
byte [3] Low order byte of
driver temperature
byte [4] EBLEE signed int8 Bz 1°C
Motor temperature The unit is 1 °C.
byte [5] IRZhEEIR S unsigned int8 I 2
Driver status See Table 2 for details
byte [6] {REA - 0X00
Reserved
byte [7] {RE8 - 0X00
Reserved
F1g 2 IKEHERIRZ Table 2 Driver status
F Byte i Bit B XY Meaning
RREERSIE (0: EFE 1: iZK)
bit[0] Power supply voltage status (0: normal; 1: too
low)
BEETA (0: EE 1: &R)
bit[1] Motor temperature status (0: normal; 1: over
temperature)
KansgEmER (0: EE 1: )
bit[2] The current status of the driver(0: normal; 1:
over-current)
byte[5] IREHBERILIR (0: EX 1: T8
bit[3] Driver temperature status (0: normal; 1: over
temperature)
bit(4] ERRERRES (0: IEE 1: §F)
Sensor status (0: Normal; 1: Abnormal)
bit[5] —HI.XEJJ%E%EEK%F (0: IEE 1: $#iR)
Driver status (0: Normal; 1: Abnormal)
bit[6] .EEEH%%{EQE%%Q (0: fEgE 1: SEﬁE
Drive enable status (0: enable; 1: disable)
bit[7] {RE Reserved

P/ im Steering angle feedback of four wheels

1ESER T ralE R R iR
Command Information feedback frame of four wheels’ steering angle
B Bl 3 A ID FEEE (ms) FEGERRT (ms)
Period Receive timeout
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Node for Node for
sending receiving
535 IRRIEHIRTT
Drive-by-wire |Decision-making and 0x271 20ms 75 None
chassis control unit
HIEKE 008
Data length
& ThEE #iERE 1588
Byte Meaning Data type Note
5 SEREEAE/\
High order byte of
steering angle of No. s N .
SRR B4 0.01
byte [0] 5 motor . . .
. | signed int16 The Current steering angle, whose
byte [1] 5 SEAEL AT\ .
unit is 0.01 °
Low order byte of
steering angle of No.
5 motor
6 SHEOHEAE/\L
High order byte of
steering angle of No. s N .
ZRise Bz 0.01
byte [2] 6 motor . . .
- | signed int16 The Current steering angle, whose
byte [3] 6 SEREEHIT/\ .
unit is 0.01 °
Low order byte of
steering angle of No.
6 motor
7 SEREAS/\L
High order byte of
steering angle of No. s N .
SRR B4 0.01
byte [4] 7 motor . . :
O | signed int16 The Current steering angle, whose
byte [5] 7 SEEREEMAIE/\(L .
unit is 0.01 °
Low order byte of
steering angle of No.
7 motor
byte [6] 8 SRR/ U ZRisef 8z 0.01°
byte [7] High order byte of | signed int16 The Current steering angle, whose

steering angle of No.

unit is 0.01 °
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8 motor

8 SELEELAIE/ L

Low order byte of

steering angle of No.

8 motor

Pl iEiE 2 5 Rotational speed feedback of four wheels

Low order byte of
rotational speed of

No. 2 motor

SA
) Evgﬁ‘d TSR R
Comman Information feedback frame of four wheels’ rotational speed
XTI A -~ e -
BT 0 P 58 (ms) R (m)
Node for . ID . o
. Node for receiving Period Receive timeout
sending
57 ey IRRIEHIERTT
Drive-by-wire| Decision-making 20ms 7c None
chassis and control unit
SHERKE 0x08 0x281
Data length
E Thge #EREY )z
Byte Meaning Data type Note
1 SRS/ L
High order byte of
rotational speed of
byte [0] No. 1 motor LEEEE B mm/s
e N . .
7t 1 SHEER(E/\L | signed int16 The current rotational speed,
byte [1]
Low order byte of whose unit is mm/s
rotational speed of
No. 1 motor
2 SRS\
High order byte of
rotational speed of N N
HRERE B mm/s
byte [2] No. & motor signed int16 Th t rotational d
. N e current rotational speed,
byte [3] | 2 SHCEEEIE/ L §

whose unit is mm/s
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3 SR/ (L
High order byte of

rotational speed of

HEIFGR B mm/s

byte (41 hlo- 3 motor signed int16 The current rotational speed
byte [5] | 3 S4pEEE(E\fi ot '
whose unit is mm/s
Low order byte of
rotational speed of
No. 3 motor

4 SRS\

High order byte of

rotational speed of SeEE BT mm)s
byte [6] rlo- & motor signed int16 The cu?:enhotat;i)nal speed
byte [7] 4 SEEHR(K) L ’

whose unit is mm/s
Low order byte of

rotational speed of

No. 4 motor
EoRE)IES B FREEEMRE , HEAWYARENT

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

details of the protocol are as follows

1SR HRNEaEEIRES

Command Current motion mode feedback command
RIETIR ERT R D RGBT (ms)
Node for Node for JEHB (ms) Period Receive

sending receiving timeout
SinIRRE RRIEHIETT

Drive-by-wire| Decision-making 0x291 20ms 7c
chassis and control unit
¥ -
HIEIKE 0x02
Data length
(VA= Thee #ERTY 5iBH
Byte Meaning Data type Note
0x00 RifEfU2+2=, front and rear
e Ack
ey Ackerman mode
, . 0x01 fl#&H&EZ, oblique motion
byte [0] | Current motion unsigned int8 g
mode
mode 0x02 BhetE={, spin mode
0x033F%=4&={; Parking mod
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0x00 J#a5ERy switching is
completed.
0x01 IZaIRENJHEF in the

process of switching motion mode
RENHTRE AN RN IR E I HIE S

The chassis does not respond to

EARLTIiEaNE
BIRISTE
Whether the

byte [1] chassis is in the unsigned int8

process of

switching the .
) speed control commands in the
motion model

process of switching motion mode.

EaRENIRES TR EaMRE , HEMMYRETNT
The motion mode switching command is used to change motion model of the chassis, and the
details of the protocol are as follows

g =TIl EHES
Command Control command

RIETIR ERT R N

ID KBRS
Node for Node for JEHA (ms) Period }gﬂgﬁ_ﬁ?‘(ms)
. . Receive timeout
sending receiving
IR ERTT JRETR
Decision-making| Node for the 0x141 75 None 75 None
and control unit chassis
HIEKE 0x01
Data length
& Thge p i 1588
Byte Meaning Data type Note
0x00 RIfEMFeES&E (LFBEGA) frontand
TR Ack de (default

byte [0] IEEET, unsigned int8 rear c#erman.mo e ( .e ault)

Motion mod 0x01 fl#&t&E=, oblique motion mode
0x02 BfetEz{, spin mode
0x033FZ4&E=; Parking mode

BfEIHEE&EIT™ The odometer information feedback frame is as follows
B Front wheel

SRR ACERERIR
Command Front wheel mileage feedback
- — FZIGEERS
RS BTSN (o " )
Node for Node for id e ,
. . Period Receive
sending receiving _
timeout
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AR

IRERIZHIERTT

0x311

20ms
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Drive-by-wire

Decision-making

None

chassis and control unit
HIRKE 003
Data length
F1 fEA #EREY 15288
Byte Description Data type Note
AR ERET RS
Highest order byte of front
left wheel odometer
RS I AR RS N
byte [0] Sub-high order byte of Eﬁ&;ﬁ%ﬁﬁﬁm’
byte [1] front left wheel odometer |  signed Chassij I.efTvr:heeI
byte [2] AR EEAR IR RAL int32
byte [3] Second low order byte of odometer feedback
Unit: mm
front left wheel odometer
AR AR AL
Lowest order byte of front
left wheel odometer
A AREETRS
Highest order byte of front
right wheel odometer
AR ERITSA
Sub-high order byte of .
byte [4] front right wheel Eﬁaibigﬁﬁﬁ%’
7. mm
byte [5] odometer signed .
. Chassis right wheel
byte [6] R AR ERAETRIEAL int32
byte [7] Second low order byte of odomete.zr feedback,
front right wheel unit: mm
odometer
AR EET R
Lowest order byte of front
right wheel odometer
[&#¢ Rear wheel
SRR [FRERERIR
Command Rear wheel mileage feedback
RIETR BT R id JEHE (ms) GBS (ms)
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7

Node for Node for Period Receive timeout
sending receiving
(5 oA IREIEHNERTT .
Drive-by-wire Decision-making 0x312 20ms :
) . None
chassis and control unit
HIEKE 008
Data length
F AR HESEE Ml
Byte Description Data type Note
B EE RS
i
Highest order byte
of rear left wheel
odometer
B EETAS
i
bvte 10 Sub-high order byte R RIE,
bﬁ: H of rear left wheel BB : mm
byte [2] odometer signed int32 Chassis left wheel odometer
B R BRI feedback,
byte [3] N
v Unit: mm
Second low order
byte of rear left
wheel odometer
[ BRI RR
i
Lowest order byte
of rear left wheel
odometer
FRER RS N
byte [5] Highest order byte ) _ o ’
) signed int32 Chassis right wheel odometer
byte [6] of rear right wheel
feedback,
byte [7] odometer .
Unit: mm

FRARERIDAS
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\vi
Sub-high order byte
of rear right wheel
odometer
FRARERTRIE
v
Second low order
byte of rear right

wheel odometer
FRARERITHE
v
Lowest order byte
of rear right wheel
odometer

BB =R REmMIIT™E The remote controller information feedback frame is as follows

1BSRFR EEREERIE
Command Remote controller information feedback
RIETR BT = ID [EHE (ms) ZEIKGEBAT (ms)
Node for Node for Period Receive
sending receiving timeout
5 =S5 IRERIEHIERTT 0x241 20ms ¥
Drive-by-wire Decision-making None
chassis and control unit
HIEKE 0x08
Data length
& Byte T78E Meaning Rt Itz
Data type Note
bit[0-1]: SWA : 2-F#Y4 3-T#hY
bit[0-1]: SWA:2- Up 3-Down
bit[2-3]: SWB: 2- 4 1-##Y 3-F
i SW e 1 bit[2-3]: SWB : 2-Up 1-Middle

SW feedback

bit[4-5]: SWC: 2- &Y 1-9#Y 3-
T bit[4-5]: SWC: 2-Up
1-Middle 3-Down
bit[6-7]: SWD: 2-F£4 3-T#Y4

-34-




bit[6-7]: SWD: 2-Up 3-Down

byte [1] AR ER unsigned int8 {&t%: [-100,100]
Rightjoystick left Range:[-100,100]
and right
byte [2] AiBRITF LT unsigned int8 {@iE: [-100,100]
Rightjoystick up Range:[-100,100]
and down
byte 3] ERIFET unsigned int8 {@iE: [-100,100]
Leftjoystick up Range:[-100,100]
and down
byte [4] ERITER unsigned int8 {@iE: [-100,100]
Leftjoystick left Range:[-100,100]
and right
byte [5] AEiiESE VRA unsigned int8 {&ts: [-100,100]
Left knob VRA Range:[-100,100]
byte [6] RE8 Reserved - 0x00
byte [7] TR unsigned int8 0-255 fEFRITEK
Count check Cycle count

FEEith BMS #gER % . HEMAMYASWT

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

g =TIl BMS #uERIR
Command The feedback data of BMS
I H EGERT
LT R node for| YT Node for ”_ & =
. . ID period Receive
sending receiving )
(ms) timeout(ms)
L5 s IRRIZHIRTT
Drive-by-wire Decision-making and 0x361 500ms 75 None
chassis control unit
HYEKE Data 0x08
length
#Esery
{{I& Byte INEE Meaning ” 1288 Note
Data type
itk SOC oned .
byte [0] Battery SOC (State of unsigne 72l 0~100 Range
int8 0~100
Charge)
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EE;th SOH

unsigned

SeBE 0~100 Range

byte [1 Battery SOH (State of
yte [1] attery (State o 8 0~100
Health)
Bt EES/ 2
High order byte of battery
byte [2] voltage unsigned Bf7 : 0.01V
byte [3] BB thERE(E(R/ \ L int16 Unit: 0.01 V
Low order byte of battery
voltage
Bt ES/ L
High order byte of battery
current i7: 0.1A
byte [4] o N signed int16 i
byte [5] EEthERIAE(T/ \ L Unit: 0.1 A
Low order byte of battery
current
BitiRES/ L
High order byte of battery
t t v : 0.1°
byte [6] ?rrjpera ure_‘_ signed int16 Ffiz: 01°C
byte [7] ERItRRER) L Unit: 0.1 °C
Low order byte of battery
temperature
BRI BMS &uEkiR
Command The feedback data of BMS
- W5 Node for & HA
BETE node for D d 1ZIGEERT Receive
sending receiving peno timeout(ms)
(ms)
IRRIZHIERTT
57 2 [r N .
Drive-by-wire Decision-making and 0x362 500ms F None
chassis control unit
#YEIKE Data 0x04
length
#HEes
/& Byte INEE Meaning n B8 Note
Data type
byte [0] Alarm Status 1 unsigned BIT1: i&JE BIT2: X/ BIT3: &
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int8 i@ BIT4: {KR BIT7: HEBILIR
BIT1: Overvoltage; BIT2:
Undervoltage; BIT3: High
temperature; BIT4: Low temperature;
BIT7: Discharge overcurrent
, BITO: ZREEILi
unsigned _
byte [1] Alarm Status 2 , BITO: Charging
int8
overcurrent
BIT1: i9/% BIT2: X/ BIT3: &
iR BIT4: (K& BIT7: HEBITLR
. nsigned BIT1: Overvoltage; BIT2:
byte [2] Warning Status 1 unsig 9 )
int8 Undervoltage; BIT3: High
temperature; BIT4: Low temperature;
BIT7: Discharge overcurrent
‘aned BITO: FEEEILR
. nsigne
byte [3] Warning Status 2 ) '|g BITO: Charging
int8 overcurrent

3.3 ElfHL Firmware Upgrade

AT FHERFPS U IR R e FRRIE R A TR . (AP REMNTEAAG, PURIER
BT EH A RAEHEO LR S ZIINAIZ ik, B inRE NER.

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.

HEZHESE Upgrade Preparation

AR CAN if#&ER Songling CAN debugging module X 1

micro USB Z& micro USB cable X 1

PUie PUsER42 the 4WD chassis X 1

FB A (WINDOWS B{EESE) a computer (WINDOWS OS (Operating System)) X 1

HRiZFE Upgrade Process

EERHRIEN S A REERGTHIIAZ, Make sure that the power supply of the chassis is
disconnected before upgrading

FER can EERIEEZERZMZTE; Connect the Songling CAN debugging module to the
aviation socket of the chassis;

EBOZIEZEZEBM,; Connect the serial cable to the computer

FIA=EFimixi4; Open the client software
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EiFimOS,; Select the port number

PusCPUEeaR FRE, SZBDRETTiRER (PUCPUsEeEfE LAEAT 3S Hi5, JNREHERET 3S N&kT
FREANNERER) | GIEENT), SENAMERTR "EENLD" 10 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;

R, FETFHRSTAAREIE;

Click the "Upgrade” button and wait for the message box that the upgrade is successful;
WiFFER% , [iRE2MTEE , BRIEEER0A].

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

3.4 RANGER MINI 2.0ROS {&HiiiBE RANGER MINI 2.0 use manual for
ROS

ROS RM—EARERERRRS , FINEHHRS , KERSES, BRI, #HERBERUNEES
B, ROS Z2ET— MENZENE, NMIARDRIHERES , K, RESTMER (FINER, =,
W&, #MEE) . BT ROS TEXHF 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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information (such as sensor data, control, state, planning, and other messages). Currently ROS
mainly supports UBUNTU OS.

H& & Development Preparation

@ Hardware Equipment

CANlight can & il ¥ R CANlight CAN communication module X1

£ ic & B W Laptop X1

AGILEX RANGER MINI 2.0 #zitl28 AJE& AGILEX RANGER MINI 2.0 mobile robot chassis

X1

AGILEX RANGER MINI 2.0 E¢E=$z88 FS-i6s Paired remote control FS-i6s for the AGILEX

RANGER MINI 2.0X1

AGILEX RANGER MINI 2.0 EZpEBin=SiERE Circular connector on the rear of the AGILEX

RANGER MINI 2.0

({EARGIIAIERIE Tested Development Environment

e Ubuntu 16.04 LTS (It/oiifiR4s, £ Ubuntu 18.04 LTSULHIE This is the tested version, and
it also is tested on Ubuntu 18.04 LTS)

e ROS Kinetic (F4eiRATRULRIT also been tested on the later versions)

o Git

EiEiESH#E Hardware Connection and Preparation

1% RANGER MINI 2.0 EERinasiEk can Z&3|H, ¥ can &4 can H # can L 9815 CAN TO USB

EBcesiEE;  #JFF RANGER MINI 2.0 Baitleg ARERIFFX; & CAN_TO_USB EHZEEEICAN

usb O, EEENEFTR.

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.

s I: ae i [E Ton

CAN ZiEtg~EE The CAN wiring diagram
ROS ZEMIAIZIEE ROS Installation and Environment Setup
LB PREILAS# http://wiki.ros.org/kinetic/Installa- tion/Ubuntu
Please refer to http://wiki.ros.org/kinetic/Installation/Ubuntu for details
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llizst CANABLE f&{45 CAN i&Eifl Test the Communication between CANABLE hardware and

CAN

i%E CAN-TO-USB j&EHZ28 Set the CAN-TO-USB adapter

e {iEE gs usb WZIELR Enable the gs usb kernel module

$ sudo modprobe gs_usb

o iRE 500k BAHFERF(FEEE can-to-usb &EFCEE Set baud rate to 500k and enable the
CAN-TO-USB adapter

$ sudo ip link set can0 up type can bitrate 500000

o WRERENSEFRBEREER, BAZAILMER mSiBIESE can g If there is no error
in the previous steps, you can check the CAN devices with the command below

$ ifconfig -a

o LEHEM can-utils EMHEEE Install and use can-utils to test hardware

$ sudo apt install can-utils

o HIIR can-to-usb E4#1 RANGER MINI 2.0 18, E/NFEEFBENERT, FRATIHESHE
LASIRSRE RANGER MINI 2.0 [ERE2RIEUET 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 BF5S{#EHMi%EE The Github ROS development kit
and user manual

ranger_base:: ranger W&RZEX can iBREIZOT R, £F ros BUBEHH , BlEId topic #=# ranger
1IZsNFNEERY rangerfydK &, 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 rangerik&/iE topic BIEMKEEEI define the message format of the topic for
RANGER status feedback

ranger_bringup: ranger TRl H T ANBEIYE, LAKFESE usb to can HEIREIEIZAS the startup
file of the RANGER node and the keyboard control node, and the script to enable the

USB_TO CAN module

BT &IXIE<SES ranger: Send commands to control the RANGER through the keyboard:
1. BEET A Run the RANGER node

roslaunch ranger _bringup ranger_minimal.launch

TEEMZEIRELMFENREHEMN usb_to_can &R, FEEIESIT: rosrun ranger_bringup
bringup_can2usb.bash, ZIESRFEEIRLE LAY usb_to_can #EHRIT—IR,

-40 -



7

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. [Boh#EET55= Run the keyboard control node

roslaunch ranger _bringup ranger _teleop_keyboard.launch

TEREEXRIRITE , BISENKERS ranger izE) Please pay attention to check the output of the
terminal, and use the specific keys to control the movement of RANGER

3.6 ZE{BSARZRISEE The vehicle body coordinate system
ARG AMIRRR , BBR00 x HIESE , BiAR y MESE , #.E8 z HIESM

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 %3P BE Maintenance Instructions

4.1 {£% i Maintenance method

EiR{RF The vehicle maintenance
WHRERTE , B NATERR, When the tires are severely worn, please replace them in time.

Hith{RFF Battery maintenance
MRKAEAER, FERE 2 2 3 MANELHITERAMFE, |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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