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This document applies to the communication protocol for command/data integration
between XGO upper host and the robot dog. The communication protocol is based on
standard TTL serial communication and features XH2.54 4PIN interface connection.
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Background

XGO-Minig—X12EHELKERIEN , AAUXIN @B , AEESERE , ESRE
BEMEHES , AERTOHMNIMU , XTHEARBRNBRERBRIBEFLESHRTH
A5 7%, ATRBEENZRF K.

XGO-Mini is a desktop-sized Al quadruped robot with 12 DOFs which can achieve
omnidirectional movement, 6D posture control, stable posture, and a variety of motions.
Equipped with a 9-axis IMU, its joint position sensor and electric current sensor is able to
reflect to its own posture and joint rotation angle and torque, which are used for

algorithms verification and exploitation.

FAAARLIITTERAMRL  EAMNRL , BEEMMRLE , FRISEAES
FERIMDHUE BRIRY

Unscrew 2 screws on the back, 2 screws on the left and right, and 2 screws at the

tail with a hex screwdriver, detach the back panel of the robot dog, unplug the power cord
with caution.

MTEMARER—MERNEOBEED , RERLENLFR AL F XTI A L
FiaiER. BRI IMEBEES B R5VM3.3V , ERAIEAEM.

As shown below, there are 2 serial communication interfaces at one side of the

motherboard, connect interfaces by the line sequence printed on the motherboard and
the host computer, then start the testing procedure. External supply voltage at two
terminals is 5V and 3.3V respectively, but both are not allowed to use simultaneously.

AR T33VIn FRAKRR 5 A |, MRBAHMRZHBIR , HRAEAR FHRT,



In default mode, 3.3V terminal is occupied by the Al module. Unplug the Al module

terminal if you intend to use other device for communication.
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Software interface
BRNXABEERR : ZX+EE+FRE,

The fixed format applicable to communication: prefix+message+suffix.

PRETTLETER -
Standard TTL serial communication:
TR 115200
Baud rate
BUEAL 8
Data bit
=1k 41 1
Stop bit
FHERK AL x
Parity bit NA
1. ERER
1. Communication format
Fk KE B A FE
] Message i
Prefix (Length) (CheckSum) Suffix
0x55 0x00 0x00 OxAA
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Prefix: in fixed format

KE BESKE=7X SW21+KE S{v[1]+Data 5 U [x]+ KR & 7[1]+F 2 & FH[2]=6+x

Length: length of data packet = space occupied by prefix [2] + space occupied by length
[1] + space occupied by Data [x] + space occupied by CheckSum [1] + space occupied by
suffix [2]=6+x

Message: ¥ 12354

Message: See 2. Command

 ARERR

CheckSum: CheckSum= ~(Length+Message) If the sum of bytes in the bracket is greater

than 255, the byte with the lowest value is taken, vice versa.
FE: BEER

Suffix: in fixed format

TIPS: When the local appliance receives a command, if the length or CheckSum goes
wrong, then the data is considered to be wrong and the data packet will be automatically
discarded.

2. 1R
2. Commands
215454, TNE (0x00 )
2.1 Write command, no response (0x00)

B
B #h it
Fk ¥ _ iR FE
Length First CheckSum
Prefix Command Data Suffix
Address
Type
0x55 | 0x00 0x00 | OxAA
data1,data2
0x00
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Command: 0x00, write data of some bytes to MemTable consecutively, no response will

protocol MemTable)
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Data: data that are written consecutively
B BN ARKREGRIZES)

Example: set the max. forward movement speed of the robot
0x55 0x00 0x09 0x00 0x30 OxFF 0xC7 0x00 OxAA

F3k : 0x55 0x00
Prefix: 0x55 0x00
Length:0x09, HFERSHINFT
Length: 0x09, there are 9 bytes contained in the data packet

Message:0x00EREEIET , Ox305I G EEFFRMU , OxXFREFAEE

Message: 0x00 write command with no response, 0x30 register address of forward,
backward movement speed, Oxff set the max. speed

CheckSum : 0x09+0x00+0x30+0xFF=0x138, ERfx{EFT70x38 , EU/x 50xC7
CheckSum: 0x09+0x00+0x30+0xFF=0x138, take the lowest byte 0x38, take the

inverse to get 0xC7

FRE :0x00 OxAA
Suffix: 0x00 OxAA

2.2iRIES (0x02)

2.2 Read command (0x02)

=)
, B ik ’
F% 3 | FHY FR
Length First CheckSum
Prefix Command Bytes Suffix
Address
Type
0x55 | 0x00 0x00 | OxAA
0x09 0x02

5 :0x02, BENAfFRP —BELMNFH

Command: 0x02, a length of consecutive bytes in the read MemTable

ik HEEIREEY E i at (R AFER )

First address: the first address of the data packet that has been read (more details are

available in the protocol MemTable)

FIH  ERERNFTKE

Bytes: the length of bytes that are read consecutively

REHEEER

Format of the data packet returned:

NERF B ik
Tk _ iR FE
Length | Response First CheckSum
Prefix Data Suffix
character Address
0x55 | 0x00 0x00 | OxAA
0x12

RER : 0x12 , RPZBESNERETHNE D

Response character: 0x12, it means this packet is response packet of the read command

Bl REUE T HIE S P B i it




First address: the first address in the read command packet

Data: the data that has been read. with the same length as the length of bytes requested
by the read command
il RE1 2/ MEN I L B
Example: read the respective position of 12 steering gears
0x55 0x00 0x09 0x02 0x50 0x0C 0x98 0x00 OxAA
F3L : 0x55 0x00
Prefix: 0x55 0x00
Length:0x09, HERSHINFT
Length: 0x09, there are 9 bytes contained in the data packet
Message:0x02iE1E 4 , OX50REHLID A 1ML B FFEEstit , Ox0C |, HELIFZEVI2ANFET
Message: 0x02 read command, 0x50 gear ID is the register address at the position
“11”, read 12 bytes consecutively
CheckSum: 0x09+0x02+0x50+0x0C=0x67, EX /= 50x98
CheckSum: 0x09+0x02+0x50+0x0C=0x67, reverse to obtain 0x98
FE:0x00 0xAA
Suffix: 0x00 OxAA
REUREIHED
Read the packet returned:
0x55 0x00 0x14 0x12 0x50 0x80 0x80 0x80 0x80 0x80 0x80 0x80 0x80
0x80 0x80 0x80 0x80 0x89 0x00 OxAA
F3L : 0x55 0x00
Prefix: 0x55 0x00
Length:0x14, #iE@E£201MF T
Length: 0x14, there are 20 bytes contained in the packet
Message: Ox12 M &% , Ox50 & b it SHH R IREUE S — 3, 0x80 124 |, FF R 12NELE
FiFaaitut
Message: 0x12 response character, the first address of 0x50 is the same as the
corresponding read command, there are 12“0x80” that correspond to the respective
address of 12 consecutive registers
CheckSum : 0x14+0x12+0x50+0x80*12(d)=0x676, &R IEFT70x76, H/x 150x89
CheckSum:0x14+0x12+0x50+0x80*12(d)=0x676, take the byte with the lowest value
0x76, reverse to obtain 0x89
FJE :0x00 0xAA
Suffix: 0x00 OxAA
3. HMBALIRR
3. Robot coordinate system



BHARR
Whole unit coordinate system

BRRAIRR

Single leg coordinate system

TEHAXGONER

The MemTable of XGO is given below



#ix EERERX, BIERX, BEREX, IERX (KERER )  YZHBAXEHER T
E-FERUNZEFHEN , IBARRUANEAZER , B =R THFERHE
FRefE R BUARHER,

Remark: test mode, whole unit mode, single leg mode, steering gear mode (priority level
in a descending order): when you try to write any register under the four modes to change
data, the robot will enter the mode by default while the register data under other three

modes cannot work. The robot is default in whole unit mode.
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] Read-w Initial

Address Function . Note Mode
rite Value

OX00AH EE SR B RIETFE R FE 0x01 R IFE TR BB RIEZF LI Ox022EHEFH LR
- BESFEERAS i* 0x00 0x00 The appliance has no Bluetooth device or the Bluetooth module malfunctions
Status of Bluetooth connection Read 0x01 Bluetooth device is supported but the mobile terminal is not connected EFER
0x02 The mobile terminal is connected ELAXE
ST BB ORISR . Bluetooth
0x11 Baud rate of Bluetooth serial Rid 0x00 information
port Currently not
BB supported
e Pz Readow 1934 ZEERAFTHEEE HBFELVTHEL-IFT , G 2RESTPHFTEY ,
Bluetooth password e REIFFEGQTRESFTY , EANBESHEREXRFT TR










ZERIBEX A M Bt &
Foot position along the x
direction of the left fore leg
ZERifRy A M R iRiLE
Foot position along the y
direction of the left fore leg

®E
Read-w 0x80

rite

®E
Read-w 0x80

rite

SEE J0x00-0xff , KM NR [EHZAE-ERKAE , ESFERIEFALIRR

Range: 0x00-0xff, linearly corresponding to the reverse max. value-forward max. value, the

forward direction is the same as the robot coordinate system

BRRE
Single leg
mode




ERifRzA A B iniLE BE

0x42 Foot position along the z Read-w 0x80
direction of the left fore leg rite
A HIREXA A B in A& RE

0x43 Foot position along the x Read-w 0x80
direction of the right fore leg rite
ARIERY 7 R B iR E ®E

0x44 Foot position along the y Read-w 0x80
direction of the right fore leg rite
BRIz R R iRiE ®E

0x45 Foot position along the z Read-w 0x80
direction of the right fore leg rite
A IEBRxA M B in & RE

0x46 Foot position along the x Read-w 0x80
direction of the right rear leg rite
R kRy 75 A B B ®E

0x47 Foot position along the y Read-w 0x80
direction of the right rear leg rite
B EkRzA R R inAE RE

0x48 Foot position along the z Read-w 0x80
direction of the right rear leg rite
R RBx 7 A B iR iE BRE

0x49 Foot position along the x Read-w 0x80
direction of the left rear leg rite
EEfRyA M R iRiiE RE

0x4A Foot position along the y Read-w 0x80
direction of the left rear leg rite




ERBRzA F R iRALE ®E
Foot position along the z Read-w 0x80
direction of the left rear leg rite







