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1. SDK7T4E
1.1 FEMAthNEO

1.1.1 #h

e @ IWebSocket@(Eim M 5000 KIZFWAFHIBERIES, HlalLVSEALR, BT, 17&
Fo WebSocket2 —MSLFH@EN, ENSAMAR R BIEILKER, UERESZZ TS
= S MEE.

1.1.2 BEMNEN
S8 @ WebSocket #EUE Fimts < BT, XA JSON #IRHIGHITERE®E, XMAHXAER
EEME: WebSocket B—FeWNTBEMN, BEBAERFIHSRSEZEZIIEN., KERAE
%, [5G EMERENNATR. JSON BIEMINU AR ENE. alIRMRINEN, HERHUEEHEN
AT, BEEBTA. BiE=SHNHEAM. WebSocket 5 JSON WESRXSHIZES T X, EATE
MISEMARL, EeEIRAF AN R IEEMLEIFREFIE,
o IEREIERANEBESUTFE:
o accid : NBAE—FFS, MRYBANE—S%;
o title : 8RB, L “ request_” HHIZ;
o timestamp : FELRILNIEIR, RANZET;
o guid : IBLTHME—ITIRT, BTFXOFENIERIES. IRERALEO, WEEE
“response_xxx” MRGHEHBEE guidFERFETEL T iR, FRHZEWREIMNERE, A
LUBE LR guidF B ERS 515 KIELTHRIEMERRAIESEEHITRMN;
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o

[e]

data : FHIERIELHREAR. AJUREAAEREESIMFFR, UWFRBEKESHE
HEIEARR, BFIUNRITEENS . RIXERNXEREEFS;

AN

(ACERZ

1 {

2 "accid": "HU_LO4_01_001", # MBAM—FFIS, MRS ANE—FH

3 "title": "request_xxx", # I8LRAMR, Ll“request_”NEIL

4 "timestamp": 1672373633989, # I8 KUHEIEE, BAAZR

5 "guid": "746d937cd8094f6a98c9577aaf213d98", # ISLHIME—INIRET, ATFXHAREM

~N O

HRIES

}

"data": {} # TFHIBEKRESHHERS

o MNHERNEEUTFE:

accid : HBAM—FFIS, RRVBANE—F%;
title . 8RB, L “ response_ ” HHIZ;
timestamp : #ELTRHMER, RUNED,;

guid | SXWIEKIELH guid EHERA],

[e]

[e]

o

o

o JHEMIX:

data :

ELPVZBE—D “result” FFE, BTERBERESHRITERKE. NIREF

B, RS HMFFE, fIHERE. HRESFATHRARAREERNER;

I

REZR

1 {

2 "accid": "HU_L04_01_001", # NEAM—FFIS, IMRVIESSANE—FH

3 "title": "response_xxx", # I8LRAM, U“response_” NHIL%

4 "timestamp": 1672373633989, # {E<SAWHAYEE, RUNZF

5 "guid": "746d937cd8094f6a98c9577aaf213d98", # SXFRIIERIESHIguidEIER
6 "data": { # FHRMNIESHAGIHIEAR

7 "result": "success" # “result” BFEBUAKIESRIERTMII, EBEN:

O

“success 3§ fail_xxx”

}

}

ERSAEAZEPRAEESNIE. XEERAUEENSEANFTIS. Hais

TRES. ITHURFSEUR, B RiRE iR EXERES, VAR R P inEirthiE
BENTITHERT, MBIFERTRMHENRS. eNEESIEsUTFER!



o

accid : VBZAME—FFIS, tRRVSANE—F%;
title : $&898M, U “notify_ " HEIZ;
timestamp : JHE&LKHEEE, BANZEF;

guid : JHERguUidE, M—RRXFHES;

data : FHUEHRHIERNS. ALUREEGFFERESZSITFFER, UFHIBERIESHFIRE
RNE;

NI N

(ARERES

1 {

2 "accid": "HU_LO4_01_001", # NI AM—FIIS, MRV ANE—SH

3 "title": "notify_xxx", # JHERIR, “notify_"NEIZk

4 "timestamp": 1672373633989, # JHE&LWAEE, BAAZH

5 "guid": "746d937cd8094f6a98c9577aaf213d98", # HEMguidE, M—IRAXZEE
6 "data": { } # EBCHERHIEAR

7 %

1.1.3 @EMRX 5 E
Postman@— M RITHIAPIFH &R, aILAEFMidWebSocketiZ, f#EAPostmaniliz
WebSocketiz[, BRI T T EERIE:

o

Z#postman, TEUE: https://www.postman.com/downloads/?utm_source=postman-

home;
fJFPostman, FHaZE—7WebSocketdigK;
BN 2 AT LML

= MEBRAFHITERE, RN ABRIEZNEAW-Fi, BFEXBER THU_LOA xxxJ

= BAWI-FiZRE: 12345678

EIERBURLA I AWebSocketiz OystE, 90, “ws://10.192.1.2:5000” ;

£ “Message” H, MABAZXNIELTIEK;

BE “Send” &H, RXEKRES;

RIXELE, ATUAMRS2ZWIMLNIE S, APostmaniyaR & O&E SRS 23R B EIE,
HOEEERETMEAER,


https://www.postman.com/downloads/?utm_source=postman-home
https://www.postman.com/downloads/?utm_source=postman-home

File Edit view Help

ws:f{10.192.1.2:5000 - My Workspace

€ Home Workspaces ~ APl Network -~ Q) Search Postman & 0 Q‘ Upgrade  ~
2 My Workspace ) ws:f101921.2:5000 » New Collection Overview t w = Noenvironment 5|
] = 2 ws:/10192.1.2:5000 ) save ~ Share B
Collections
~ Today
El @1 wsi//101921.2:5000 ws://10192.1.2:5000 Disconnect
Environments
2 ws://10.192.1.2:5000 N
Message Params Headers Settings
o) 2 wsi//10.192.1.2:5000
History
@ ws/10.192.1.2:5000 i
"accid®: "PF_TRON1A_@42",
oo 1 ws//101921.2:5000 “title”: "request_stand_mode”,
o i - > =
> Yosterday timestamp®: 1672373633989,
"guid”: "746d937cd8094f6a98c3577aaf213d98",
~ May 24 "data”: {1 L
2 wsi/127.0.0.1:5000 k
2 ws:/[127.0.01:5000
2 wsi/127.0.01:5000
Response Connected
4 Received Messages @ Clear Messages
4 {"accid”:"PF_TRON1A_B42", "title":"notify_robot_info”, "guid”:"33Ib352b90081189e91075.. 17:08:02 v
¥ {"accid”:"PF_TRON1A_B42", "title":"response_stand_mode”, "guid":"746d937cd8094f6a98c9.. 17:08:01 ~
+ {"accid”:"PF_TRON1A_©42", "title":"notify robot_info", "guid”:"53096015512c¢165£42657a.. 17:08:01 ~
4 {"accid”:"PF_TRON1A_D42", "title":"notify_robot_info", "guid”:"a7b21lafl378312e86do06d.. 17:08:00 ~
4 {"accid”:"PF_TRON1A_B42", "title":"response_stand_mode”, "guid":"746d937cdB09416a98c9.. 17:08:00 v
ED @ online O Find and replace & Console ¥3 Postbot (] Runner ¢ Capture requests (3 Cookies () Vault {ij Trash

1.2 BrhThaethisEzO
1.2.1 RERTEIES

1.2.1.1 i5K: request_set_audio_prompts_language
AT ILENBARTEES. BEREGE, NBAGEESRNEERETEES, HER—&
IRRINR TS, FERAFHIMRECEEN, BEREBH, language BVE:

language aX P30

cn PXRTE [EERTERERTN, HRERPXIRAIARTE

en 38 [EEHRTEERRN, ARBRIEXIRAIMRETE

i
2l
il

AR

{
"accid": "HU_LO4_01_001",
"title": "request_set_audio_prompts_language",
"timestamp": 1672373633989,
"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {
"language": "cn"

o N oo A W NN K



1.2.1.2 MmpZ: response_set_audio_prompts_language

ESR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "response_set_audio_prompts_language",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "success"

8 3

9 1}

result BY{E
result BaX BAPIETEIY
success BRI RTBE=EYR
fail_no_language KENBITES BEEFIRTEIES
fail_invalid_language ESIERZ SR ZHFSCA English
fail_write_robot_info REREFRY REKRMK, /HEEER
fail_play_audio_prompt_service_not_ready  iBEEINAEE R EEINREE RMLE, 1BHEE
=ik

fail_play_audio_prompt_call TIRBIARR R B IERKM IRFIARY, EEIA
fail_play_audio_prompt IR AR R B BRI RIFEIHIAR TS, BEIR

1.2.1.3 HEHE: T
1.2.2 EHZEWIififs

1.2.2.1 iF3K: request_connect_wifi
N TF AN ARHBALIER, IESRAEZEEIIEE SSID B WiFi S HHRENEZELE R,

(GRS
1 {



2 "accid": "HU_L0O4_01_001",

3 "title": "request_connect_wifi",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "wifi_band": 0, # WiFi$fif&: 0=5GHz, 1=2.4GHz

8 "wifi_ssid": "Limx-Guests", # BFFWiFifISSID (WiFi&#) , XOKNE, ES55%
PR —E

9 "wifi_password": "Limx2024", # BARWiFiBVES, WPA2-PSKIN%E A XHE

10 "router_admin_password": "12345678" # N2 ARBBMNEERZG

11 }

12}

1.2.2.2 M : response_connect_wifi

AT LR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "response_connect_wifi",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "success" # success: FIJ

8 # fail_no_wifi_band: ZHEIEEIMEL

9 # fail_no_wifi_ssid: &BIIEEssid

10 # fail_no_wifi_password: &EIEEZT
11 # fail_no_router_admin_password: RHEIEEZHH
12 }

13 3}

1.2.3 THWIfiFEIZIRE

1.2.3.1 153K request_wifi_connection_status

ANIXATFTEFisEVEEARBSELR WiFi EERESERER, BRESEREKRERRISREEER
WiFi BIZIOREER, EFEXE SSID. ESRBREMERER, ZERTF IRENRAIREMEERRK
o BFIRAR WiFi EEREEl, FHEHSABBREERBTTRE M5,

RIEIR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "request_wifi_connection_status",
4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",



"data": {
"router_admin_password": "12345678" # N2 ARHIINEIR R

© 0 N O
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1.2.3.2 [z response_wifi_connection_status
M2 ARHSZFWRE ARG, REHET WiFi LFREERTS, HEFIRETBTHESR I SBIE,

AGER

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "response_wifi_connection_status",
4 "timestamp": 1672373633989,

5 "ouid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "ssid": "Limx-Guests",

8 "signal": -56, # EA{idBm

9 "result": "success" # success: AL
10 # fail_disconnected
11 }
12}

1 2 4‘ 4)\A¥€§¢Utnﬂ
M ARERLETED,

1.2.4.1 iE3K: request_prepare
EHITES A E N IR

REGIR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_prepare'",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": { }

T}

1.2.4.2 RZ: response_prepare

HAETIR



O© 0o N O U b W N B

"accid": "HU_LG4_01_001",
"title": "response_prepare",
"timestamp": 1672373633989,
"oguid": "746d937cd8094f6a98c9577aaf213d98",
"data": {
"result": "success" # success: F{IJ, fail_motor

1.2.5 EHRIMBIBAITE

1.2.5.1 #HANITEER
M ABNITEER, TTLUSBORERS,

1.2.5.2 153K request_set_walk_mode

AR
1 {
2
3
4
5
6
7}

"accid": "HU_L0O4_01_001",

"title": "request_set_walk_mode",
"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {}

1.2.5.3 M. response_set_walk_mode

ISR
1 {
2
3
4
5
6
7
8
9 }

"accid": "HU_LO4_01_001",

"title": "response_set_walk_mode",
"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {

"result": "success" # success: F{IH, fail_motor

1.2.6 I=HINBAITE

: EBVIEEIR

: EBAEEIR



EBTHRERINT, BIMIUEEINBATE (F>10HzTR) o FEE, E2BRFERAT, It
RO T

1.2.6.1 &K request_set_walk_vel

AR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_set_walk_vel",

4 "timestamp": 1672373633989,

5 "oguid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "x": 0.0, # "IARREELE, BEEE[-1, 1]
8 "y': 0.0, # MBEITERELE, BEEE[-1, 1]
9 "yaw": 0.0 # DEHAEELE, BEEE[-1, 1]
10 }
11}

1.2.6.2 M[Z: response_set_walk_vel
BLHITRMENREILER, BRITHMITIEREL,

TR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "response_set_walk_vel",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "fail_motor" # fail_imu: IMU $&iX, fail_motor: EENEIZ
8 }

Sk

1.2.6.3 HEHIX: X

1.2.7 #HNEEIET
S AFRAE BASIE 5B, 1B RER R B R,

1.2.7.1 3&K: request_damping

HAETIR
1 {



N~ o 00 b~ WN

"accid": "HU_L0O4_01_001",

"title": "request_damping",
"timestamp": 1672373633989,
"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {}

1.2.7.2 MRZ: response_damping

RIGIR
1 {
2
3
4
5
6
7
8
Sk

"accid": "HU_L0O4_01_001",

"title": "response_damping",

"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {

"result": "success" # fail_motor: EEFIIEEIR

1.2.8 HANFEEI
VBB AP RS E G, EaETRAmRR,

1.2.8.1 i&3K: request_zero_torque

RIGIR
1 {
2
3
4
5
6
7}

"accid": "HU_L0O4_01_001",

"title": "request_zero_torque",
"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {}

1.2.8.2 [ response_zero_torque

(AR S

A W N PR

{

"accid": "HU_LO4_01_001",
"title": "response_zero_torque",
"timestamp": 1672373633989,



"oguid": "746d937cd8094f6a98c9577aaf213d98",
"data": {
"result": "success" # fail_motor: EEFIEEIR

O 00 N O U

BOThEE: BohMBR AR, M3 AFIEERZEOFENIEILRS,
¥ mode: [lying: MBIAFE hanging: HBAFRE ]

R[E]: BikE/FRE

TReEE:. BRSEENEATRERXIE_VL.0

¢

1.2.9.1 i&3K: request_standup

AR

1 A

2 "accid": "HU_LO4_01_001",

3 "title": "request_standup",

4 "timestamp": 1672373633989,

5 "oguid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "mode": "lying" // "lying": W#SANLHeidHE/BE or
8 // "hanging": VIZSAHEIKEFE

9 /) ERE"mode" FE FIUNBAKSE "'sitting"¥E
10 }
11}

1.2.9.2 [ response_standup

AR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "response_standup",

4 "timestamp": 1672373633989,

5 "oguid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "success" # fail_motor: EEWNEEIR

8 # fail_invalid_cmd: SR

9 # fail_invalid_mode: #MBEBNRESHEIR


https://cwjgfm21di.feishu.cn/wiki/G3UKwBUpXifBUQkPPllcOnCzn1e
https://cwjgfm21di.feishu.cn/wiki/G3UKwBUpXifBUQkPPllcOnCzn1e
https://cwjgfm21di.feishu.cn/wiki/G3UKwBUpXifBUQkPPllcOnCzn1e

10 # fail_timeout: BITHEBRTEEIR
11 }
12}

1.2.10 #HNEHEIES

1.2.10.1 i53K: request_lie_down

WalkiRZ& A LUR A ZEO

RGIR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_lie_down",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {}

7T}

1.2.10.2 MaRZ: response_lie_down

(ARERS

1 A

2 "accid": "HU_LO4_01_001",

3 "title": "response_lie_down",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "success" # fail_motor: EEHIEIR
8 }

Sk

1.2.11 Y23 A =B
1.2.11.1 e Bi2FER

1.2.11.1.1 5K request_set_wbt_mode

AR
A



2 "accid": "HU_L0O4_01_001",

3 "title": "request_set_wbt_mode",
4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 # 0: BRHSBRFEER

8 # 1: BAWBTHUSRTUIEHIEL

9 # 2: FAWBTERTIHTHIET

10 "mode": 0

11 }

12}

1.2.11.1.2 MR : response_set_wbt_mode

RBGIR

1 A

2 "accid": "HU_LO4_01_001",

3 "title": "response_set_wbt_mode",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "result": "success" # success: I, fail_motor: EENEIR
8 }

Sk

1.2.11.1.3 EB#%: £
1.2.11.2 WBT X$5154li5%

1.2.11.2.1 35K request_set_wbt_joint_pose

ISR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "request_set_wbt_joint_pose",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

i "joint_q": [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
8 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
9 0.0,050, 0.0, 0.0, 0,01*0.0, 0.0, 0.0,,:050, 0.0, 6.0],
10 "base_pos": [0.0, 0.0, 0.95],
11 "base_quat": [0.0, 0.0, 0.0, 1.0],

=
N
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13}

1.2.11.2.2 M¥: response_set_wbt_joint_pose

AR BEIRT RIR

1.2.11.2.3 JHEHE: I

1.2.11.3 WBT mS=iEHIE<

1.2.11.3.1 i5K: request_set_wbt_keybody_pose

0.0, 0.95],
0.0, 0.0, 1.0],

0.00, 0.50],
0.0, 0.0, 1.0],

0.25, 0.10],
0.0, 0.0, 1.0],

-0.25, 0.10],
0.0, 0.0, 1.0],

AR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_set_wbt_keybody_pose",
4 "timestamp": 1672373633989,
5 "oguid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "base_pos": [0.0,
8 "base_quat": [0.0,
9

10 "head_pos": [0.0,
11 "head_quat": [0.0,
12

13 "left_wrist_pos": [0.2,
14 "left_wrist_quat": [0.0,
15

16 "right_wrist_pos": [0.2,
17 "right_wrist_quat": [0.0,
18

19 "base_velocity": {
20 "vx'": 0.30,
21 "vy'': 0.00,
22 "yvaw_rate": 0.00
23 }
24 }
25 }

1.2.11.3.2 MafZ: response_set_wbt_keybody_pose

AR BEIRT RN
1.2.11.3.3 jHB#EX: X

1.2.12 28 A 555



1.2.12.1 )i ABIFHEER

1.2.12.1.1 &K request_enter_dance_mode

(RVIERo
1 {
2
3
4
5
6
7
8
9
10
11}

"accid": "HU_L0O4_01_001",
"title": "request_enter_dance_mode",
"timestamp": 1672373633989,
"guid": "746d937cd8094f6a98c9577aaf213d98",
"data": {

# 0. BHFFEER

# 10 HENFEEER

"mode": O

1.2.12.1.2 MRZ: response_enter_dance_mode

IR
1 {
2
3
4
5
6
7
8
9 }

"accid": "HU_LG4_01_001",

"title": "response_enter_dance_mode",
"timestamp": 1672373633989,

"ouid": "746d937cd8094f6a98c9577aaf213d98",
"data": {

"result": "success" # fail_motor

1.2.12.2 3RERSEERYIR

1.2.12.2.1 iEK: request_get_dance_list

AR
1 A
2
3
4
5
6
7}

"accid": "HU_LO4_01_001",

"title": "request_get_dance_list",
"timestamp": 1672373633989,

"oguid": "746d937cd8094f6a98c9577aaf213d98",
"data": {}



1.2.12.2.2 M : response_get_dance_list

(AR

1 A

2 "accid": "HU_LO4_01_001",

3 "title": "response_get_dance_list",

4 "guid": "746d937cd8094f6a98c9577aaf213d98",

5 "timestamp": 1672373633989,

6 "data": {

7 "result": "success",

8 "code": 0,

9 "dances": [

10 {

11 "id": "DAN-14",

12 "index": 0,

13 "name": "\u70ed\u70c8",

14 "english_name": "One and Only Dance",
15 "rc_mapping": "one_and_only_dance",
16 "duration": 10

17 s

18 B

19 "jid": "DAN-08",
20 "index": 1,
21 "name": "\u4f4e\udfd7\u5cOf\u8bf4",
22 "english_name": "Pulp Fiction Dance",
23 "rc_mapping": "pulp_fiction_dance",
24 "duration": 10
25 }
26 ]
27 }
28 }

1.2.12.3 H2s ABkE

1.2.12.3.1 iFK: request_dance

. RITEESRM: SR TEEERR

AGIR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "request_dance",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",



"data": {
"name": "one_and_only_dance" # rc_mapping FEXHIEIEZFR

© 0 N O
(S

1.2.12.3.2 MafZ: response_dance

ISR

1

2 "accid": "HU_LO4_01_001",

3 "title": "response_dance",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": "success" # fail_motor

8 }

L

1.2.12.3.3 JHEH#IX: notify_dance
BRESR IS T IZ PR MU L E B

AT ER

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "notify_dance",

4 "timestamp": 1672373633989,

5 "ouid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": "success" # fail_motor

8 }

9 1}

1.2.13 H2S ASHIERE
1.2.13.1 chiEITHR

1.2.13.1.1 iBEXRK: request_interrupt_action_joystick

HAETIR

{
2 "accid": "HU_LO4_01_001",

3 "title": "request_interrupt_action_joystick",



"timestamp": 1779355330784,
"guid": "32cef0®3a-5563-4b21-9bbb-3e65a8c9ae9e",
"data": {}

~ o0 U A

1.2.13.1.2 D@pyz:

ISR

1

2 "accid": "HU_LO4_01_001",

3 "title": "response_interrupt_action_joystick",
4 "guid": "32cef0®3a-5563-4b21-9bbb-3e65a8c9ae9e",
5 "timestamp": 1779355330784,

6 "data": {

7 "result": "success"

8 }

L

1.2.13.2 FRENEHEREEIRTS

BEORER:
(1) MBAENNEEZE, TIEBATFohlERE/RFHIT/FEZR

f1, "action_library_mode": "action_library"

(2) HNMBATERITREFERHE PR, "action_library_state”: "running”

1.2.13.2.1 35K request_get_action_library_status

ISR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_get_action_library_status",
4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {}

T}

1.2.13.2.2 Mmp%: response_get_action_library_status

(RS RS
1 {



2 "accid": "HU_L0O4_01_001",

3 "title": "get_action_library_status",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",

6 "data": {

7 "action_library_mode": "action_Llibrary" // or "remote_control"
8 "action_library_state": "running" //or "idle"

9 "result": "success" # fail_motor

10 }

11}

1.2.13.3 M2 A ZISHEEIRT

1.2.13.3.1 53K request_set_motion_engine

ISR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_set_motion_engine",
4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 # 0: IRHTHEEER

8 # 1: HNTHEEER

9 "mode": O
10 }
11 }

1.2.13.3.2 MmR%: response_set_motion_engine

AR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "response_set_motion_engine",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": "success" # fail_motor

8 }

2k

1.2.13.4 H1TEh1ERE



1.2.13.4.1 iF3K: request_action_sync

AR
1 {
2 "accid": "HU_LO4_01_001",
3 "title": "request_action_sync",
4 "timestamp": 1672373633989,
5 "oguid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {
7 "name": "one_and_only_dance,this_way_please"
8 # name: 57A%EE/%/l\Em/F/%EE%Eb«E/tbn,FH“ [
7+
9 "music": "bgml.wav,bgm2.wav," # A%, F.waviENEIS

10 }

11}

1.2.13.4.2 MR : response_action_sync

AGIR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "response_action_sync",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": "success" # fail_motor

8 }

9 }

1.2.13.5 FREXEHIERESI®

1.2.13.5.1 i&EK: request_get_atomic_motion_list

AGIR

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "request_get_atomic_motion_list",
4 "timestamp": 1672373633989,

5 "ouid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {}



1.2.13.5.2 MR : response_get_atomic_motion_list

RIEIR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "response_get_atomic_motion_list",
4 "guid": "746d937cd8094f6a98c9577aaf213d98",
5 "timestamp": 287883835,

6 "data": {

7 "result": "success",

8 "motion_Tlist": [

<) {

10 "jd": "MON-O1",

11 "rc_mapping": "greetingl",

12 "duration": 7,

13 "motion_index": 0,

14 "motion_name_cn": "N EFTIBIE",
15 "motion_name_en": "Greetingl"
16 b

17 {

18 "jd": "MON-02",

19 "rc_mapping": "greeting2",
20 "duration": 9,
21 "motion_index": 1,
22 "motion_name_cn": "iRBRFTIAME",
23 "motion_name_en": "Greeting2"
24 }
2%  ocgoooo
26 1,
27 "count": 2
28 }
29 }

1.2.14 2BERMIEEO

1.2.15 NBARSER
I I ER RSB ARSER, 88U TRS:!
o accid : HlEARFTS
o title : notify_robot_info
o timestamp : HEAXHIEE, BUANZET



o guid : JHERgUIdE, B—IRRXFHR
o data : FUHERAZR, THIEOF:

(ACEES

1

2 "accid": "HU_LO4_01_001",

3 "title": "notify_robot_info",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": []

8 }

9 }

1.2.15.1 EBhEE

(ACTETS

1 {

2 "accid": "HU_LO4_01_001",

3 "title": "notify_robot_info",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": [

& = cooooo

<) {

10 "level": 0,

11 "name": "peripheral",

12 "message'": "OK",

13 "hardware_id": "peripheral,
14 "values": [

15 {

16 "key": "bmsconn",

17 "value": "ON"

N =
© O
~—

"key": "bat_chg",
"value": "OFF"

N NN
w N =
-~

24 "key": "bat_off",
25 "value": "OFF"
26 1,



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63 1}

bmsconn
bat_chg

bat_off

s

"key": "bat_prt",

llva'Luell: ||O||

"key": "bat_vol",
"value": '"48830"

"key": "bat_cur",
"value": "2870"

"key": "battery",
"value'": "29"

"key": "bat_temp0Q",
"value": "430"

"key": "bat_temp2",
"value": "430"

"key": "bat_temp4",
"value": "400"

"key": "battery_capacity",
"value": "9000mAh"

&YX

BRI ¢

MR AT ¢

BBFR VAT

[OFF: KiE#, ON: BiEFk]

[OFF: RiEH:, ON: BiE]

[OFF: 1s[5HfrER, ON: IEE]



bat_prt BthirES: [0: EE, 3E0: BE]

bat_vol EEMSCEYERIE B mV
bat_cur BRI SSRT R MU mA
battery BthEE Bt 0~100
bat_temp0 FES#ERE 0~100 B4i1: x10°C
bat_temp2 BBRE 0~100 B{i: x10°C
bat_temp4 EBItERE 0~100 &4i2: x10°C

1.2.15.2 FWEEEHIE (XLitetll B B E%EE)

RIGIR

1 {

2 "accid": "HU_L0O4_01_001",

3 "title": "notify_robot_info",

4 "timestamp": 1672373633989,

5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "result": [

@ = cooooo

<) {

10 "level": 0,

11 "name'": "peripheral",

12 "message'": "OK",

13 "hardware_id": "peripheral',
14 "values": [

15 {

16 "key": "joystickconn",
17 "value": "ON"

N =
© O
e

"key": "joysticksignal",

N
[

”Va-l_ue”: ||l||

NN
w N
-~

24 "key": "joystickbattery",
25 "value': "2"

26 }

27 ]

28 1,

29 ]

w
(©)
(-



31}

joystickconn
joysticksignal

joystickbattery

1.2.15.3 REER

AEIIR
{

"accid":

"data": {

{

© 0o N oo b~ W N BRH

N NN NNMNNRBRRRRBRHB B B B
O DN W N RO OOW-NO® WD WN R O

&YX

FIREERSE ¢ [OFF: Ri&EH, ON:

FRESEE . [0-4 #sitg]

FREBEEEFES © [0:0%~20%
1:21%~40%
2:41%~60%
3:61%~80%

4:81%~100%)

"HU_LO4_01_001",

"title": "notify_robot_info",

"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",

"result": [

"level": 0,

"name": "system_info",
"message'": '"system info",
"hardware_id": "system_info",

"values": [

{
"key": "ability_running",
"value": "ZeroTorque"
b
{
"key": "ecm_version",
"value": "1.1.2"
b
{
"key": "mode",
"value": "Remote"

s

B&EiE]



26 {

27 "key": "motor_version",

28 "value": "1: 0.0.9; 2: 0.0.9; 3: 0.0.9; 4: 0.0.9; 5:
0.0.9; 6: 0.0.9; 7: 0.0.9; 8: 0.0.9; 9: 0.0.9; 10: 0.0.9; 11: 0.0.9; 12:
©.0,93 138 ©.0.93 143 ©.0.95 153 ©.0.95 163 ©.0.93 W

29 1oy
30 {
31 "key": "pms_version",
32 "value": "2.1.8"
33 1,
34 {
35 "key": "robot_status",
36 "value": "ZeroTorque"
37 b
38 {
39 "key": "version",
40 "value": "robot-hu-d-2.1.0.20251225062343"
41 +
42 {
43 "key": "sn",
44 "value": "HU_LO4_01_001"
45 1,
46 { "key": "sdk_lite_led_enable", "value": "1" },
47 { "key": "sdk_lite_led_has_params", "value": "1" },
48 { "key": "sdk_lite_led_mode", "value": "0" },
49 { "key": "sdk_lite_led_state", "value": "1" },
50 { "key": "sdk_lite_led_color", "value": "4" },
51 { "key": "sdk_lite_led_brightness", "value": "3" },
52 { "key": "sdk_lite_leds", "value": "" 1},
53 {"key": "walk_gait", "value":"walk"}
54 ]
55 }
56 ]
57 }
58 }
FE aX
version FiThR s
ecm_version FuhRRA
pms_version 53 BB AR hfe s

motor_version =R



sn

robot_status

ability_running

sdk_lite_led_enable()

MBAFTS
M A SRS
P23 A HRNIETTRYIZHIZE

[N JTRssIFF: o =%, 1 =F/3

sdk_lite_led_has_param R&FEE luna T¥s%: o =%, 1=

S

sdk_lite_led_mode

sdk_lite_led_state

sdk_lite_led_color

sdk_lite_led_brightness

sdk_lite_leds

(ACEETS

1 MRZ2

2 { "key":
3 { "key":
4 { "key":
5 { "key":
6 { "key":
7 e

8 { "key":
9 { "key":
10 { "key":
11 { "key":
12 { "key":
13 { "key":
14 { "key":

luna JTaeEsiEst: o =BERNTRRIRS, 1 =EA%T RGB
BERITMRS, mode=o BIER

EEITMEE, mode=0 BIEH

BITHEE, mode=0 BIAEM, TE 0-5

BT RGB MTEAFTH, mode=1 BER, FI40

255,0,0,0,255,0
mode = 1 B RGB 1THl:
"sdk_lite_led_mode", "value'": "1" },
"sdk_lite_led_state", "value": "" 1},
"sdk_lite_led_color", "value": "" },
"sdk_lite_led_brightness", "value": "" },

"sdk_lite_leds", "value": "255,0,0,0,255,0,0,0,255" }

"sdk_lite_led_enable", "value": "0" },

"sdk_T1lite_led_has_params", "value": "0" },

"sdk_lite_led_mode", "value": "" },
"sdk_lite_led_state", "value": "" 1},
"sdk_lite_led_color", "value": "" 1},
"sdk_lite_led_brightness", "value": "" },
"sdk_Tlite_leds", "value": "" }

1.2.15.4 BHIREER

HEGIR



"data": {
"result":

{

© 0o N oo 00~ W N BKH

eI S O S S S S Y
o A W N RO

HALF_STAND"
17
18
19
20
21
22
23 1
24 ]
25 1
26 }

level

name

message

hardware_id

values

1.2.16 EIT s EIE
BT LN 3RS A B SR R

o

accid . HB{/AFTS

"accid": "HU_LO4_01_001",

"title": "notify_robot_info",

"timestamp": 1672373633989,

"guid": "746d937cd8094f6a98c9577aaf213d98",

[

"level": 1,

"name": "ethercatCommunicationExp",
"message'": "WARN",

"hardware_id": "ethercat",

"values": [

{
"key": "ethercatCommunicationExp",
"value": "motor 17 MOTOR_LOST triggered
b
{
"key": "ethercatResetNormal",
"value": "ok!"
}
]
/E\\\

FHEFELR[0:0k 1:warn 2:error]
FEXRE

FRFITHR

BEfFid

ZEHHFEREES



o title : notify_joy_data

o timestamp : JHE&RHMEE, BN
o guid : HEMguidE, B—IRIRXFZHEHE
o data ! FEEARS, THIAT:

(AWEEZS

1 a6 {

2 "accid": "HU_LO4_01_001",

3 "title": "notify_joy_data",
4 "timestamp": 1672373633989,
5 "guid": "746d937cd8094f6a98c9577aaf213d98",
6 "data": {

7 "axes": [], # EREUE
8 "buttons": []  # IZREEE
<) }

100 1}

1.2.17 imNEOER TG

1.2.17.1 Python ;RfISEIR
o IFEME: LUbuntu 20.04R5HM5, RETEKH

HADIR

1 sudo apt install python3-dev python3-pip
2 sudo pip install websocket-client==1.8.0

o IBTTHIZA

(AN RS

1 python humanoid.py

e humanoid.py 523}

e ACCID: BNEILHEASN
e ROBOT_IP: —f%l&/R, {AE»127.0.0.1, E#17910.192.1.2

(AN RS



O© 0o N O U b W N

W W W W wwwNNDNMNNDNNRNNDNMNIE-REI-RRRRRR R R R
O 00N W N R OG OOwNO0OOuMNOWNIREROIWOWOO®-NOOOO DN WNR G

37
38
39
40
41
42
43
44
45
46

import json

import uuid

import threading

import time

import websocket

from datetime -import datetime

# Replace this ACCID value with your robot's actual serial number (SN)

ACCID = None

# Replace it with the real IP address of the robot.
# Usually, for simulation, it is: 127.0.0.1

# for a real machine, it is: 10.192.1.2

ROBOT_IP = "10.192.1.2"

# Atomic flag for graceful exit
should_exit = False

# WebSocket client instance

ws_client = None

# Generate dynamic GUID
def generate_guid():
return str(uuid.uuid4())

# Send WebSocket request with title and data
def send_request(title, data=None):
global ACCID
if data is None:
data = {}

# Create message structure with necessary fields
message = {

"accid": ACCID,

"title": title,

"timestamp": dint(time.time() * 1000), # Current timestamp in

milliseconds
"guid": generate_guid(),
"data": data

message_str = json.dumps(message)

# Send the message through WebSocket if client is connected

if ws_client:
ws_client.send(message_str)



47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

# Handle user commands

def handle_commands():
global should_exit
while not should_exit:

command = +dinput("Enter command ('prepare', 'damping', 'zero') or

'exit' to quit:\n")

if command == "exit'":
should_exit = True # Set exit flag to stop the loop
break
elif command == "prepare":
send_request("request_prepare") # request_prepare
elif command == "damping":
send_request("request_damping") # request_damping
elif command == "zero":

send_request("request_zero_torque") # request_zero_torque

# WebSocket on_open callback

def on_open(ws):
print("Connected!")
# Start handling commands in a separate thread
threading.Thread(target=handle_commands, daemon=True).start()

# WebSocket on_message callback
def on_message(ws, message):
global ACCID
root = json.loads(message)
title = root.get("title", "")
ACCID = root.get("accid", None)

if title != "notify_robot_info":

print(f"Received message: {messagel}'") # Print the received message

# WebSocket on_close callback
def on_close(ws, close_status_code, close_msg):
print("Connection closed.")

# Close WebSocket connection
def close_connection(ws):
ws.close()

def main():
global ws_client

# Create WebSocket client instance
ws_client = websocket.WebSocketApp(
f"ws://{ROBOT_IP}:5000", # WebSocket server URI



93 on_open=on_open,

94 on_message=on_message,

95 on_close=on_close

96 )

97

98 # Configure socket send and receive buffer sizes

99 # Increase send buffer size to 2MB (default is typically much smaller)
100 # This helps prevent data loss when sending large messages or high-

frequency data

101 ws_client.sock_opt = [("socket'", "SO_SNDBUF'", 2 x 1024 x 1024)]
102

103 # Increase receive buffer size to 2MB

104 # This allows handling larger incoming messages without truncation
105 ws_client.sock_opt.append(("socket'", "SO_RCVBUF'", 2 x 1024 x 1024))
106

107 # Run WebSocket client loop

108 print("Press Ctrl+C to exit.")

109 ws_client.run_forever ()

110

111 +if __name__ == "__main__":

112 main()

113

1.2.17.2 Linux C++ {3l
o ZTEAMKH: LIUbuntu 20.04RFRHI, LREwebsocketpp. nlohmann/jsonflboostfkii:

AAETIR

1 sudo apt-get install libboost-all-dev libwebsocketpp-dev nlohmann-json3-dev

o IRIFAED

(AN RS

1 g+t -std=c++11 humanoid humanoid.cpp -o humanoid humanoid -1lssl -lcrypto -
lboost_system -1lpthread

o BITIERF

(GRS

1 . /humano-id



e humanoid.cpp 2}

ISR

1 #include <iostream>

2  #include <atomic>

3  #include <string>

4  #include <thread>

5 #include <chrono>

6 #include <websocketpp/client.hpp>

7  #include <websocketpp/config/asio.hpp>

8 #include <nlohmann/json.hpp>

9 #include <boost/uuid/uuid.hpp>

10  #include <boost/uuid/uuid_generators.hpp>

11 #include <boost/uuid/uuid_io.hpp>

12

13 using json = nlohmann::json;

14  using websocketpp::client;

15 using websocketpp::connection_hdl;

16

17 // Replace this value with the actual serial number (SN) of the robot.
18 static std::string ACCID = "";

19
20 // Replace it with the real IP address of the robot.
21  // Usually, for simulation, it is: 127.0.0.1
22 // for a real machine, it is: 10.192.1.2

23  const std::string ROBOT_IP = "10.192.1.2";
24

25 // WebSocket client instance

26  static client<websocketpp::config::asio> ws_client;
27

28 // Atomic flag for graceful exit

29 static std::atomic<bool> should_exit(false);
30

31 // Connection handle for sending messages

32 static connection_hdl current_hdl;

33

34 // Generate dynamic GUID

35 static std::string generate_guid() {

36 boost: :uuids::random_generator gen;

37 boost: :uuids::uuid u = gen();

38 return boost: :uuids::to_string(u);

39 }
40
41 // Send WebSocket request with title and data
42

static void send_request(const std::string& title, const json& data

json::object()) {



43
44
45
46
47
48

49

50
51
52
53
54
55
56

57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80
81
82
83
84

json message;

// Adding necessary fields to the message
message['"accid"] = ACCID;
message["title"] = title;
message["timestamp"] =
std: :chrono: :duration_cast<std::chrono: :milliseconds>(

std: :chrono: :system_clock: :now() .time_since_epoch()).count();
message['"guid"] = generate_guid();
message['data"] = data;

std::string message_str = message.dump();

// Send the message through WebSocket
ws_client.send(current_hdl, message_str,
websocketpp: :frame: :opcode: :text);

}

// Handle user commands

void handle_commands() {

std::cout << "Enter command ('prepare', 'damping', 'zero') or 'exit' to

quit:\n";
while (!should_exit) {
std::string command;
std::cin >> command;

if (command == "exit") {
should_exit = true;
return;
} else if (command == "prepare") {
send_request("request_prepare");
} else if (command == "damping") {
send_request("request_damping");
} else if (command == "zero'") {

send_request("request_zero_torque'");

}
sleep(1l);
std::cout << "\nEnter command ('prepare', 'damping', 'zero') or

'exit' to quit:\n";

}

// WebSocket open callback
static void on_open(connection_hdl hdl) {



85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110
111
112
113
114
115
116
117

118
119
120
121
122
123
124
125
126
127

std::cout << "Connected!" << std::endl;

// Save connection handle for sending messages later
current_hdl = hdl;

// Start handling commands in a separate thread
std: :thread(handle_commands) .detach();

// WebSocket TCP initialization handler
static void on_tcp_init(connection_hdl hdl)

{

auto con = ws_client.get_con_from_hdl(hdl);

// Obtain the underlying TCP socket
auto& socket = con->get_socket().lowest_layer();

// Configure socket options

try {
boost::system::error_code ec;

// Set send buffer size (e.g., 2MB)
const size_t sendBufferSize = 2 *x 1024 % 1024;

socket.set_option(websocketpp::lib::asio::socket_base::send_buffer_size(send
BufferSize), ec);

if (ec)
{

printf("Failed to set send buffer size: %s", ec.message().c_str());

// Set receive buffer size (e.g., 2MB)
const size_t recvBufferSize = 2 * 1024 * 1024;

socket.set_option(websocketpp::lib::asio::socket_base::receive_buffer_size(r

ecvBufferSize), ec);

if (ec)
{

printf("Failed to set receive buffer size: %s", ec.message().c_str());

// Disable Nagle's algorithm to reduce latency

socket.set_option(websocketpp::lib::asio::ip::tcp::no_delay(true), ec);

if (ec)
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129
130
131
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138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

159
160
161
162
163
164
165
166
167
168
169
170
171

printf("Failed to disable Nagle's algorithm: %s", ec.message().c_str());
}
} catch (const std::exception& e) {

printf("Socket configuration exception: %s", e.what());

// WebSocket message callback

static void on_message(connection_hdl hdl,
client<websocketpp::config::asio>: :message_ptr msg) {
// Parse JSON data from message payload

json data = json::parse(msg->get_payload());

// Extract 'accid' field if present
if (data.contains("accid") && data["accid"].is_string() && ACCID.empty()) {
ACCID = data["accid"].get<std::string>();

if (msg->get_payload().find("notify_robot_info") == std::string::npos) {
std::cout << "Received message: " << msg->get_payload() << std::endl;

// WebSocket close callback
static void on_close(connection_hdl hdl) {
std::cout << "Connection closed." << std::endl;

// Close WebSocket connection

static void close_connection(connection_hdl hdl) {
ws_client.close(hdl, websocketpp::close::status::normal, "Normal

closure"); // Close connection normally

}

int main() {
ws_client.init_asio(); // Initialize ASIO for WebSocket client

ws_client.set_access_channels(websocketpp::log::alevel: :none);

// Set WebSocket event handlers

ws_client.set_open_handler (&on_open); // Set open handler
ws_client.set_message_handler (&on_message); // Set message handler
ws_client.set_close_handler (&on_close); // Set close handler
ws_client.set_tcp_init_handler (&on_tcp_init); // Set tcp init handler



172 std::string server_uri = "ws://" + ROBOT_IP + ":5000"; // WebSocket
server URI

173

174 websocketpp::lib::error_code ec;

175 client<websocketpp::config::asio>::connection_ptr con =
ws_client.get_connection(server_uri, ec); // Get connection pointer

176

177 if (ec) {

178 std::cout << "Error: " << ec.message() << std::endl;

179 return 1; // Exit if connection error occurs

180 }

181

182 connection_hdl hdl = con->get_handle(); // Get connection handle

183 ws_client.connect(con); // Connect to server

184 std::cout << "Press Ctrl+C to exit." << std::endl;

185

186 // Run the WebSocket client loop

187 ws_client.run();

188

189 return 0;

190 }

191

53}y &4 subscribelmuData
REER  void subscribelmuData(std::function<void(const ImuDataConstPtr&)> cb);

THEESER TN ARY IMUSKEE, HIEERWEIRREY IMU SRR A He RE Bl R 25,

B2 cb: AT B IMU $UERYE]EE R,
R[E{E x
& ImuData #IBLEHER T :
KiER
1 Jx*
2 * @struct ImuData
3 *
4 * @brief TnBEFIERRZRIFGHIVIEA IMU ZHEHILEHINE,
5 *
6 * UELESHEEIRT IMU I, E1ZNEE . FELE AT,



(SEHN

*/
struct ImuData {

uint64_t stamp; // BYE]EL, LIAFI9E(L, R R ICRIELILEIE
AYHIA 8],

10 float acc[3]; // HFHEME IMU JIEEIFEGE, LUREE=13 (X
Y. Z) BYZEI4IEE,
11 float gyro[3]; // AF7HEE IMU FEREINEIE, LURESH=134 (X
Y. Z) BYBIEEBIEIZTEE,
12 float quat[4]; // FAFEE IMU FUT#EE, RnE=ETEHER
A (v X« y» 2) o
13 i
14
15 // EHEEEFHERFIS
16  typedef std::shared_ptr<ImuData> ImuDataPtr;
17  typedef std::shared_ptr<ImuData const> ImuDataConstPtr;
ISR
1 #include <thread>
2
3 // B8Z limxsdk::Humanoid (X1, BHF5IA Humanoid 2
4  #include "limxsdk/humanoid.h"
5
6 // #EH limxsdk @&55/E, E#EXT Humanoid 2ERY5H
7 using namespace Llimxsdk;
8
] int main(int argc, char *argv[]){
10 // IFBX Humanoid ZEHJEERSLHY
11 Humanoid* robot = Humanoid::getInstance();
12
13 // BAVIEEA IP #hhf
14 std::string robot_ip = "127.0.0.1";
15 if (argc > 1)
16 {
17 /) WRERTipSITEH, TEFSBSITSHEINEA IP HoHE
18 robot_ip = argv[1l];
19 }
20
21 // BB B AR /A BB 1151 TH
22 if (!robot->init(robot_ip))
23 {
24 // IRTIEHXIK, TELHFESF
25 exit(l);
26 }
2375
28 // ITEIVIEEA R EFT, HIEE LI F2L



29 robot->subscribeImuData([&] (const ImuDataConstPtr& msg) {

30
31
32 1)
33
34
35 while (true)
36 {
37
38
std: :this_thread: :sleep_for(std::chrono::milliseconds(1000));
39 }
40 return 0;
41 }

1.3 BEMEE

VBARZSBEHFEH: MBAWIMUSEE(ImuData). V8 ARESEIE (/joint/state) LIKA28
ANIEHIEIE (/joint/cmd) FEEHIRE, XEHIBETTFVISRANSHIEFIONEXETE, LthIb, 28
ARRIERIETRBEEEHIE, UEETREMNETHEHEMMRER K. HBRSTESAWIFIHRSE
1ERY, AILUEE IS8 http://10.192.1.2:8090 #1TiAlE, FMPTHEHXLEHIE, X—id
ERANBANGE. EPMERIRET @5,



H 10.192.1.2:8090/ e+ ~ - o x

&« C O & NotSecure 10.192.1.2:8020 g ® 5 =

T Directory : /home/limx/bigdata

it Name it Type it Size It Last Modified More Actions
bag Directory - 07 Nov 25 14:44 CST (52 seconds ago)
0g Directory - 07 Nov 25 14:40 CST (4 minutes ago)
ota Directory - 26 Aug 25 23:37 CST (2 months ago)
GoHFS v0.1.4

1.3.1 SR AIRL IR ZE

o HIBETH: L& .bag XHTHRE, EAILUERAPlotJuggleral M4 TEMNE XL EIEH#IT
D BFHNEEFEMNRE, NRETHMNE .bag.active X, BEEFHIUM TFShellmSiEE
BRG] .bag.active X, ER—NHHEY .bag X, LUEPlotJuggleriin®,

(ACEEES

1 rosbag reindex your_file.bag.active

2 mv your_file.bag.active your_file.bag

o AIMILEE: BIShellfi$ rosrun plotjuggler plotjuggler -n BEIPlotJuggleral{]
I H. WTEMRMEHIEEH D TER.



PlotJuggler

oata

\Q ’
O addprerinsnd meroe L

Lyowt (g »
W Q) st

s 003 e ~
csv exporter

ROS Jrosout Visualization
ROS Topic Re-Publisher
Times:

s List

o s8of 378 ® values

~muba

E euler(o] oom
eulerf1] o
evlerf2] oone

+ header 002+

> mrosout

001

1.3.2 HERIZENE R LRIE
IFEFTRS 30 B SRR R G, EREN T LA TREHEMLER L, 4



ﬂ 10.192.1.2:8090/ X

« = C O & Notsecure 10.192.1.2:8090 7y

T Directory : /home/limx/bigdata

3 items

4 Name & Type i Size 4T Last Modified More Actions
bag Directory - 07 Nov 25 14:44 CST (52 seconds ago) & EI o
og Directory - 07 Nov 25 14:40 CST (4 minutes ago) & El o
ota Directory - 26 Aug 25 23:37 CST (2 months ago) & @ - >

GoHFS v0.1.4

1.4 MBANRGFAR

Bl @A REENV B AEETIE, EFEAMIRR S HFRIVE AR ASHETHR. BIETERN

T
o JEEFRHIEIZENIZAR Wi-Fi #sR, BB 12345678
1. /R EENHE:
o TEFIMASSHIBEEEE N http://10.192.1.2:8080 AN 28 A BIEIHE.
2. BRI
o RRIERE “MRAEIE -> R > ALK
o FRSERiE, VS ATIEBERREBRNER,

2. shfEkR G ESE
2.1 NZFTUERE



http://10.192.1.2:8080/

AR BRI FERE

A B

Bon & Flux Fm[IARITFESE, HFERIVAMIFIE Bon ZEEM — Fluxillgsk— = Bon. Flux kS &EXE
BEIE SE/AMFE - S

BN BUERREELHE. FEARE, % GMRAMEEM —

& FESIMASER
H-FH

=il ZRHE RS

HIBCER

Ubuntu. NVIDIA GPU.

LimxMimic A&#ijll%k — ZA&#(; - ERCEHRRR

maine |—» T —)[ Bon B ]—»[ Flux 45 ]—)[ ERERSHE ]—»[ G-SuHHEe ]—»[ 8080 L& ]—»[ SDK B S

IS )| SRR

[

REEKSHR J—>

l

H—SHHEE ]—b[ 8080 Lf% J—b[ SDK iR SEALIK ]

FismimsE |—> Mﬂ'ﬁ'ﬁ"ﬁ —)[ GMRER ]—»[ LimxMimic 1 ]—)
I

| MEBREANRKBEIEHER, %, ERHSHSRAERRE—RESNROHIEEIES
checkpoint, AERRAAREIE. FEREBRAAEESECEN =,

2.2 EFBON & Flux Trainingd9F &1ll4k

2.2.1 ARk sSERE

D FEHHR [EABT AL RS HEE]
HE: Bonk L4R AIBIS AHMATHEE AT
2.2.2 BON & Flux Training 7= 5a s F§ Fif
D EHHR [FAB AL RS HEE]



2.3 At B SillZk

2.3.1 BR5MEEX

o 7% Ubuntu 22.04. NVIDIA E-EFa]ABIREH,

o RFEIN: 164 CPU. 24GB 7%, 32GB R7F; E/TE 25 GB ATl

o Z¥ Git. GitLFS. Miniconda 8 Anaconda.

e GitHub S FAEISIA GMR. Luna HBAEREEME A LimxMimic 4B E,

MRHEIA Luna LO3 5 L04 WV SBillZR7A7E—3; SRIAFSHIAEE (A HU_L04_01
Parallel Deploy Gravity B9 141 4EWUN 5 27 EapfE, EFE R, NS ARENSHITASKIR
BHRE—RAENEARMNE, FEB1T/RMA L03/L04 ELE.

2.3.2 THRABHAESER

(AN RS

1 cod~

2 git clone --branch limx --single-branch \

3 https://github.com/limx-retarget/GMR.git GMR

4 git clone https://github.com/limx-luna/luna-beyondmimic.git whole_body_tracking
5 mkdir -p ~/data

BEE4%—ER ~/GMR TREEM, A ~/whole_body_tracking SEREIEESR. k. EIK
MEH, FREHEXHEBRN ~/data , XHBRMBREREFEARXBERETIE,

2.3.3 &% GMR If17

ISR

1 cd ~/GMR

2 git lfs dinstall

3 git Ufs pull

4  git config submodule.assets/luna-description.url \
5 https://github.com/limx-luna/luna-description.git
6 git submodule update --init assets/luna-description
-

8 conda create -n gmr python=3.10 -y

9 conda activate gmr

=
©

python -m pip install -e .

=
=

conda install -c conda-forge libstdcxx-ng -y



! EFIEIREIM Permission denied 3 Repository not found , WEAMKSERL
Luna R ECENPR, RALRIFIIR, FAEBT FIRREE S REBARAB A =X 5o

2.3.4 FIrIRIGERHIERE

TP SO K BEHRIAIR

Luna EE M NPY BHiEmmEi)g HAES GMR/Bon iEER, FA2EE
NumPy X

SMPL-X NPZ smplx_to_robot.py pose. root. trans FMiKFEL5EEE

& BVH bvh_to_robot.py ik lafanl. nokov. fzmotion. soma 3§
noitom &=\ A B SR

Xsens 3ds Max BVH xsens_bvh_to_robot.p MAIAMIFZEAL; EXA 0.01, =X 0.001

y
SR, FBX. CSVZ iR LEIB AR e E IR

2.3.5 EEMA Luna oh{E
UTHm<SRHITEHIERBI N A—F:

IR

1 conda activate gmr

2  cd ~/GMR

3  mkdir -p output

4

5

6  python scripts/bvh_to_robot.py \

7 -—bvh_file ~/data/walk.bvh \

8 -—format nokov \

9 --motion_fps 50 \
10 —-—-robot Tlimx_Tluna \
11 --save_path output/my_motion.npy
12
13
14  python scripts/xsens_bvh_to_robot.py \
15 -—bvh_file ~/data/walk_xsens.bvh \
16 -—robot Tlimx_Tluna \
17 -—bvh_format 3DSM \
18 --scale 0.01 \
19 --reset_to_zero \



20 --save_path output/my_motion.npy

A8 BVH RERY, WERBERHESRIARELRESSHERER. BN, MRHBRIHEE, FRAN
MEAEEER. BEE. FHRAERRE.

2.3.6 B EE MR

(GRS

1 conda activate gmr

2 cd ~/GMR

3 python scripts/vis_robot_motion.py \
4 -—robot limx_luna \

5

--robot_motion_path output/my_motion.npy

B BEL . HRES. WREGMEESZERERE, 48 SSH FRrIENBLIRE, BaM
TR EMIF ELRIE.

2.3.7 &% LimxMimic jIIZ&IF1E

AREGIR

1 conda create -n limxmimic python=3.10.15 -y

2 conda env config vars set PYTHONNOUSERSITE=1 -n Llimxmimic
3 conda env config vars set OMNI_KIT_ACCEPT_EULA=Y -n limxmimic
4  conda activate limxmimic

5

6  python -m pip install --upgrade pip

7  python -m pip dinstall "setuptools==75.8.0" wheel

8 python -m pip install torch==2.5.1 torchvision==0.20.1 \

9 -—index-url https://download.pytorch.org/whl/cull8

10  python -m pip install --no-cache-dir "isaacsim[all,extscache]==4.5.0" \
il -—extra-index-url https://pypi.nvidia.com

12

13 cal =

14 git clone --branch v2.1.0 --depth 1 \

15 https://github.com/isaac-sim/IsaaclLab.git IsaaclLab-2.1.0
16 cd ~/IsaaclLab-2.1.0

17  echo "setuptools<81" > ~/isaaclab-build-constraints.txt

18 export PIP_CONSTRAINT=~/isaaclab-build-constraints.txt

19 export TERM=xterm
20 ./isaaclab.sh --install
21
22 cd ~/whole_body_tracking
23 git submodule update --init --recursive



24 python -m pip install -e source/whole_body_tracking

D

GMR 5 LimxMimic EE™M M1 Conda iE, EERGIE gnr FIiE(T, JIGESHGSHE
Timxmimic HiE{T,

2.3.8 JIZEIEE

RISIR

1 conda activate limxmimic

2 cd ~/whole_body_tracking

3  python scripts/prepare_motion.py \

4 -—input ~/GMR/output/my_motion.npy \

5 --output motions/my_motion_parallel_taill®.npz \

6 --robot hu_104_parallel \

7 --linkage_report motions/my_motion_linkage_report.json \
8 —-—force_tail

ZPBRATEVOEHERE. EMMEEFER. MR NPZ ZiZ2BTRiEISH; SaiEEFIZR. O
MBS SHNE—ENB—HEIE NPY, HTERIRIT—RNEERERIE,

2.3.9 FhillZk

ISR

1 conda activate limxmimic

2 cd ~/whole_body_tracking

3 python scripts/rsl_rl/train.py \

4 -—task=Tracking-Flat-HU-LO4-Parallel-Deploy-Gravity-vO \
5 --motion_file ~/GMR/output/my_motion.npy \

6 --motion_force_tail \

7 -—num_envs 4096 \

8 -—headless \

9 -—-max_titerations 15000 \
10 --logger tensorboard

RigHIINEBRHBFEFIMEREE, IRTFIEEEEREE. EEAEN, ¥ --num_envs &

REEF 2048 3 1024, REAEMESE R/ h1EERE,
2.3.10 EIR5FH

(RS EES

1



© 00 N oo U b W N

o
o D W N RO

24T IE. iSRS EO94%

python scripts/rsl_r1l/play.py \

-—task=Tracking-Flat-HU-LO4-Parallel-Deploy-Gravity-vO \
--checkpoint /path/to/model_14999.pt \
--motion_file ~/GMR/output/my_motion.npy \

--motion_force_tail \

-—num_envs 1 \

env.commands.motion.debug_vis=false \

env.scene.contact_forces.debug_vis=false

python tools/offline_onnx_exporter/export_policy_and_reference.py \
--checkpoint /path/to/model_14999.pt \
--motion ~/GMR/output/my_motion.npy \

-—output_path exported/my_motion

2.4.1 CEBREM

BEDRAIR:

source/ BRI Python B/YI)IIZ4AS,

B, HEXREEHE source/ , HEMMIEE scripts/ o

mLTLR, BEERT

Bk

[EIARES, IRHESHE ONNX

IR/ BIRER S 1T
fRAEBHE

BEME npy #¥%ilZA npz
ATENNRIFA L ZSHIE M
BIEEshFERE npz (FE]E
FTEMRE R X T / MHARLSE IR =

£ Isaac Sim BEEHIIZRLOIKSZEE

Lhh. K1k SENEK. NN EEE

SEEME. RETE. BENFEF
LHHERERSEI

KIFFMASEM

a1 SR IR

SR IBS IR

FEBR

1 whole_body_tracking/

2 |— scripts/

3 | b= rslry

4 | | F— train.py

5 | | F— play.py

6 | | L— cli_args.py

7 — solve_parallel_linkage.py
8 | — npy_to_npz.py

9 | F—— append_motion_tail.py

10 | F—— verify_motion_npz.py
11| — dump_articulation_order.py
12 | L— replay_npz.py

13 |

14 F——-source/whole_body_tracking/whole_body_tracking/
15 | — tasks/tracking/

16 | | — tracking_env_cfg.py
1w | [ = mdp/

18 | | | — commands.py

19 | | | — rewards.py
20 | | | F— terminations.py
21 | | | F—— events.py
22 | | | L— observations.py

scripts/ BREEWITHHRSITT



23 | | L — config/hu_104/

24 | | — parallel_env_cfg.py HBETANIFEEE

25 | | L— agents/

26 | | L— rsl_rl_ppo_cfg.py PPO BE&5MELEN

27 | — robots/

28 | | L— hu_104_parallel.py AR B R ITEsIE . armature. GH{E4EIK

29 | L— utils/exporter.py ONNX S 5T#uiE

30

31 |— motions/ IR npz BEWE

32 }— logs/rsl_rl/ WERF=Y): checkpoint. TensorBoard. S
ONNX

33 |— export_specs/ B4 ONNX S HAIFIE

34 L— tools/offline_onnx_exporter/ K Isaac Sim WIS HTE

2.4.2 BEXHEE

(E 4=k XF Rz 14

K. KIEEE. EFENL tasks/tracking/tracking_env_cfg.py

RIERESH tasks/tracking/mdp/commands.py BY MotionCommandCfg
g — Rk ER tasks/tracking/mdp/rewards.py

PPO . WEFEE config/hu_104/agents/rsl_rl_ppo_cfg.py
HiTRNIERRE robots/hu_104_parallel.py

XI5 config/hu_l04/parallel_env_cfg.py , BAREN

2.4.3 #O40%: WD HEI A 6E

XK RIS ARMG, WMIRREF. EhEREMEEIRRF, XERBR RIS A T
MZEINEIEZORY, EUEREIAERRE,

= T REMEERHIRE
Ul B—UINEINFEHZE N ONNX metadata, TMUNUREEREHIEBANEDE, ERHEZHRZIR

FRFERAE(L



shi’E 27 SR RIS B BAEL, MR EENINFZEEHE<S TR EHEIRKIT.

YHIfESS Tracking-Flat-HU-LO4-Parallel-Deploy-Gravity-vo {FH 141 WM, 27
SHThiE:

(AN RS

1 command(54) + base_ang_vel(3) + projected_gravity(3)
+ joint_pos(27) + joint_vel(27) + actions(27) = 141

Deploy RREHXMF MV T ZEZRXASEN2BMUE. KE&GITEARENLERBETEHE,;
Gravity &R R IMU A EIZRENE 1A,

2.4.4 sk
LA ZENATANLO, EXTE tracking_env_cfg.py B RewardsCfg o

£} WE std AR EER

motion_global_anchor_p 0.5 0.3 RFHAUEWLSFELR, EMUFRHESEHE
0s

motion_global_anchor_o 0.5 0.4 RFEAREER

ri

motion_body_pos 1.0 0.3 PO i & B, FoFEMERNEEANR
motion_body_ori 1.0 0.4 IO Bse A 1) B8 AR R

motion_body_lin_vel 1.0 1.0 LREMDEPNREMESE
motion_body_ang_vel 1.0 3.14 BmEEMESE

action_rate_[2 —0.1 — EETR. HapEL, BEmMyETiE
joint_limit —-100 — EBSRMLEEFT X TIPRIL, PIAESMNIARIASE INEHR
undesired_contacts —0.1 — R BEDAD 3R LA INEB AL fid3th

std BEHINEEEHGR LR, RERMEB exp(-error? / std?) Fz; std i/
HFHTR, std BABZEEEHES, 5D motion_x MENX TESEES, FEIUHIR,

2.4.5 ZIEFH



KLIEFHENXE TerminationsCfg , EERAERBESBIN=FITEDF

£21F 10 AIARE aX

time_out 10s (500 %) EEER, F2KMK

anchor_pos 0.25m EFHEm=ERESSENRADITE
anchor_ori 0.8 BT 5SENRE

ee_body_pos 0.25m WER. WHE—RinmERESZENRAADFE

Ol “HE - RBEREEERE MERBEE. HINEEREN2m/s. BERN0.25m, HKR
AVFEEL 0.125 7, KISHREE. BRERSE S ohEsEmEKIRE, BEXKEREHRE
ee_body_pos BY, B[i&HREEKZEI 0.4-0.5 m,

2.4.6 EfEHIL

BRIV RRSSENEEYE, EXFEIIGRENHRRERSE.,

physics_material E#EEIR
physics_material BhEEIR
physics_material 34
add_joint_default_pos

base_com

push_robot [&]F&

push_robot #&FE

2.4.7 IRTEXRE

RIERIFENXTE MotionCommandCfg , BT /RESRENMMENERIH BB =48,

%

adaptive_kernel_size

AINEE
0.3-1.6
0.3-1.2
0.0-0.5
*0.01rad

x £0.025m, y/z £0.05
m

1-3s

xy £0.5m/s, yaw
+0.78 rad/s

FAIAE =20

1

ER

BERARMEERRN

FRARS BRI

F st o] 3%

RIAX TR EIRE

RINEEFBUCMRE, X FERIMRA

EH SN RN

IBAFRBIILEET, EITINRAE



A 1HEKBRIERESFNER; KfFFEREE R AEE
5, IEREFBEHNERAIAITIZ

adaptive_uniform_ratio 0.1
adaptive_alpha 0.001

pose_range / BB N E

velocity_range

2.4.8 PPO BBE&5M%

RIEFTERERERRERFE, BRENEFEE XS
EHIKWE S EEMERE; AN EIREKNEKX

IEHIE IR RS, EAFIREREHE

ENXTE config/hu_l04/agents/rsl_rl_ppo_cfg.py . BRINEREERTAZEENE, ZGA

EINEIEEN RS SN

S8 FRINE
WIL% [512, 256, 128], ELU
num_steps_per_env 24

learning_rate le-3, adaptive

desired_kl 0.01
entropy_coef 0.005
gamma / lam 0.99/0.95
max_iterations 30000

2.4.9 1T m

LA

RTEINLAEE B EE NS Z SN ; RN LEEE
1R

BRESMNMERETS K

KPRF SZ A desired KL RIFIAE

FEEMP KERSE; BNERERIGKEER
BAKIGRIRR, TASSHEIERE
TINEF5 GAE &%

#OITAEE, R 15000 BEHEENKHE
5]

PITEHEIRENTE robots/hu_104_parallel.py , HEAME, FRELLF & MJICF Y

armature &i—it&:

AR

1 NATURAL_FREQ = 10 * 2 x pi

2 DAMPING_RATIO = 2.0

3

4  stiffness = armature * NATURAL_FREQ **x 2

5 damping = 2 * DAMPING_RATIO * armature x NATURAL_FREQ



e NATURAL_FREQIAS: RIZEME. FEH, EXHNERZ=EE D,
e DAMPING_RATIO S : RAERTE, BN EIRT,
o soft_joint_pos_limit_factor 2XiA 0.9; SEshEREEELARIA AEHIES.

| EEERNERA—EY, FEFXTERMRRE, NRBFSXTZENENXR, £
BASEREBYNEFH T AEMENZ 2RI,

3. ZFEMFHESEEIIE
3.1 cREME

1. JFMHEPFEFlux Training  (https://internal.limxdynamics.com/user/login)
2. "EKF (AR AZXRNNEERSE)
3. 8 ‘TRES , KRG

o ERHE
88 &m i ,
+ #ig BBIRT: ATERAKEBNNE, BFEEDHZRERINEREESR, SEFRMA 30 DHEMR.
TRE
B RUISES Paly B B34 Midplay &E 4 B34
HESS
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