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ITEERRT \r 8 \n

BABSKE 4096 75 ( SSCMA_CMD_MAX_LENGTH )

STHERIEAFER: 110, 300, 600, 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200, 230400,
460800, 921600

UiBH: PB9/PB10 E&4bT UART2 R EEHoIREL_EH PB11 BB RN EERE, 1BLUIRER
HESLFREEERE .
— O /N
—. AT SSEA ST
2.1 BAigi%
AT+ A% [=251,5%2,...]1<CR/LF>

* FIRWIUE AT+,

o MYBRANNERER, WIPSFEAEILE.,

o THHEHIRE: AT+Tag@cvp=... , LARE— @ SRYEPD1EAEiRiE<S
o FHBRSEFANWE|S, fIfl: AT+POSELEARN="Posture_1",


af://n0
af://n5
af://n50
af://n51

2.2 SEICEHN ($R=R01R)
o« BEASFIREROIRSNERTE, MIFTRLEERSLER,

e POSEFINISH / HANDFINISH MFISLMIEZERXTS8, EER:

O AT+POSEFINISH=0 Bf AT+POSEFINISH=1
O AT+HANDFINISH=0 BY AT+HANDFINISH=1
e POSELEARN HBIRJSFEIEENESEIZFR: AT+POSELEARN="name" ,

o BRNIEIEFRSENE _SHM, BLHRHEMERZRANIF 1 ML

2.3 ImRfEst

SRIEHHFERSE JSON [EI8XIAE.

1. % code_text / ok (at_reply_prefix() =) :
{"type":0,"name":"ID?","code":0,"code_text":"EL_OK","ok":1,"data":"3343029e"}

2. ¥5fE JSON (main_task.hpp FIHHE, ENFEIMBARERS

{"type":0,"name" : "BAUDRATE" ,"code":0, "data":115200, "message" :"Baudrate set
successfully, reboot required to take effect"}

FEh, AT fEITEEIRGER type=2 :

{"type":2,"name" :"AT","code":5, "code_text":"EL_EINVAL","ok":0,"data":
{"message":"..."}}

SR OEER:
\r + JSONIEX + \n

oA (L ERISCRRAR)

\r

{
"type": 0,
"name": "ID?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": "3343029e"

}

\h

B8 BR HELP? (ZEXZ) 4b, JSON [EEIEELAL \r ... \n BFR; XEPHNSEROIHE
F5giE, (YRR JSON IEX,


af://n62
af://n78

2.4 S ihNRS

= RERS oLz
JSON XA (BRIA) AT+TPROTO=0 7K JSON i
i AT+TPROTO=1 Ox55AA if3 (0 8F)

Hix09

code H¥E aX
0 ELOK Ay
1 EL_AGAIN CIES5
2 EL_ELOG ZIEEIR
3 EL_ETIMOUT RERY
4  EL_EIO |O/fFHESER
5  EL_EINVAL SHEARE
6  EL_ENOMEM NFEAE
7  EL_EBUSY IREFIC
8  EL_ENOTSUP RHF
9  EL_EPERM HRPASA I
10  EL_FAILED BAKMK

M. AT a<X (83K -> MR)

i3 AEETBHIRERISON IEX, B E{HE5EEE \r + ISON + \n,

:L»E.':%


af://n98
af://n113
af://n164
af://n167
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=]

=
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ﬁi RST, BREAK

=

il

*E ? ?

s MODELS?, MODEL, MODEL?

=1

. ALGOS?, ALGO, ALGO?

1

&

JR% SENSORS?, SENSOR, SENSOR?

i

e INVOKE, INVOKE?

b

£

EFIB BAUDRATE, BAUDRATE?, TPROTO, TPROTO?, TPKTSZ, TPKTSZ?, TKPTS, TKPTS?
=1

=1

|I‘jj TSCORE, TSCORE?, TIOU, TIOU?, TSIMILARITY, TSIMILARITY?
=l

&z

= POSELEARN, POSELEARN?, POSEFINISH, POSESTOP, POSELIST?, POSERENAME,
= POSEREMOVE, POSECLEAR, POSEAUTOLEARN

3]

=]

# HANDLEARN, HANDLEARN?, HANDFINISH, HANDSTOP, HANDLIST?, HANDRENAME,
3 HANDREMOVE, HANDCLEAR, HANDAUTOLEARN

3

4.1188B(ER
4.1.1 HELP? - 3XBY#EB)

e FK: AT+HELP?

o IRNL: #EXA (FF)JSON)


af://n203
af://n204

4.1.2 1D? - 3KBNi&:F ID

HK: AT+ID?

{"type":0,"name":"ID?","code":0,"code_text":"EL_OK","ok":1,"data":"3343029e"}

4.1.3 NAME? - 3RElR S 2R

EK: AT+NAME?

{"type":0,"name" : "NAME?" ,"code":0, "code_text":"EL_OK","ok":1,"data":"DFRobot
Human Pose"}

4.1.4 STAT? - FREUESIRS

&K AT+STAT?

{"type":0,"name" :"STAT?","code":0,"code_text":"EL_OK","ok":1,"data":
{"boot_count":42,"is_ready":1}}

4.1.5 VER? - 3REVRA(ER

EK: AT+VER?

"type": 0,

"name": "VER?",

"code": 0,

"code_text": "EL_OK",

"ok": 1,

"data": {
"at_api": "vO",
"software": "2026.04.02",
"hardware": "v1.0.0"

4.2 \g&FizHl
4.2.1RST - ERIRSH

e FK: AT+RST

o WBE: BSEESN, BEAAKEISENINES,
4.2.2 BREAK - {Z1F4Bi{Fs2

&K AT+BREAK


af://n210
af://n213
af://n216
af://n219
af://n223
af://n224
af://n230

"type": 0,

"name": "BREAK",
"code": 0,
"code_text": "EL_OK",
"ok": 1,

"data": 1234567

data J{FIERSZIZERDRIEIRL.

4.3 &8
4.3.1 MODELS? - 3REX A FREEY

i&EK: AT+MODELS?

{
"type": 0,
"name": "MODELS?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": [
{"id": 1, "type": 3, "address": 4194304, "size": 123456},
{"id": 2, "type": 3, "address": 4325376, "size": 234567}
]
}

4.3.2 MODEL=ID - igSE1&8 (3Eietif)

&K : AT+MODEL=<id>

"type": 0,
"name": "MODEL",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": {
"model": {"id": 1, "type": 3, "address": 4194304, "size": 123456}
}

iBH: MoDEL ApSMERERIRE pending A, EIEREZTE/E4L INVOKE /ERMERNIT.
4.3.3 MODEL? - KBV BItEE

J&3K: AT+MODEL?


af://n235
af://n236
af://n239
af://n244

"type": 0,

"name": "MODEL?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,

"data": {"id": 1, "type": 3, "address": 4194304, "size":

EE: MODEL? B data EEENNGZEAMKR, A2 data.model .

4.4 Eix
4.4.1 ALGOS? - 3SXENTT S %

BK: AT+ALGOS?

{
"type": 0,
"name": "ALGOS?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": [

{"type": 3, "categroy": 1, "input_from": 1},
{"type": 2, "categroy": 0, "input_from": 1}

4.4.2 ALGO=ID - 1835 &x

BXK: AT+ALGO=<type_id>

{

"type": 0,

"name": "ALGO",

"code": 0,

"code_text": "EL_OK",

"ok": 1,

"data": {"type": 3, "categroy": 1, "input_from": 1}
}

4.4.3 ALGO? - SREMBIS ;X

HK: AT+ALGO?

123456}


af://n250
af://n251
af://n254
af://n257

"type": 0,

"name": "ALGO?",

"code": 0,

"code_text": "EL_OK",

"ok": 1,

"data": {"type": 3, "categroy": 1, "input_from": 1}

TR R AT B8AEE config FE.

4.5 (ElRks%
4.5.1 SENSORS? - 3KEY o] FR{E /s

&K AT+SENSORS?

"type": 0,
"name": "SENSORS?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": [
{
"id": 1,
"type": 1,
"state": 1,
"opt_id": 0,
"opt_detail": "QVGA 320x240",
"opts": {
"0": "QVGA 320x240",
"1": "VGA 640x480"

IR opts EBXIRMEY (key HFFFERL optionid) , FEEA.
4.5.2 SENSOR=ID,EN,OPT - {Z H{&ksS

53K : AT+SENSOR=<id>,<enable>,<opt_id>


af://n263
af://n264
af://n269

{
"type": 0,
"name": "SENSOR",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": {

"sensor": {"id": 1, "type": 1, "state": 1, "opt_id": 0, "opt_detail": "QVGA

320x240"}
}
}

4.5.3 SENSOR? - SRE M Bi{ERkES

B3K: AT+SENSOR?

"type": 0,

"name": "SENSOR?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,

"data": {

"sensor": {"id": 1, "type": 1, "state": 1, "opt_id": 0, "opt_detail": "QVGA

320x240"}
}
}

4.6 IR
4.6.1 INVOKE=N,DIFFERED,RESULT ONLY - [STjjjEIE

1B3K: AT+INVOKE=<n_times>,<differed>,<result_only>

o 315} & 588

n_times int -1 ERIFEEE RS, -1 FRRIFEUEITEE BREAK
differed int 0/1 0 EiiEe, 11X4%

result_only int 0/1 0 B, 1 ~EEI%

BRI (type=0) :

LRI EIED


af://n272
af://n276
af://n277

"type": 0,

"name": "INVOKE",
"code": 0,
"code_text": "EL_OK",
"ok": 1,

"data": {

"timestamp_ms": 1000,

"model": {"id": 1, "type": 3, "address":

"algorithm": {"type": 3, "categroy": 1,
"sensor": {"id": 1, "type": 1, "state":
320x240"}
}

B (type=1, BMQNRAE) :

{
"type": 1,
"name": "INVOKE",
"code": 0,
"data": {
"count": 12,
"seq": 12,
"timestamp_ms": 123456,
"image_base64_len": 21876,
"perf": [8, 21, 3],
"boxes": [[87, 83, 77, 65, 70, 111,
"resolution": [640, 480],
"image": "<BASE64_JPEG>",
"rotate": 0
}
}

AEH (type=1, ZEKELRGI, TKPTS=1) :

{
"type": 1,
"name": "INVOKE",
"code": 0,
"data": {
"count": 3,
"seq": 3,

"timestamp_ms": 10086,
"image_base64_len": 0,
"perf": [10, 40, 2],
"pose_keypoints": [
[
[100, 120, 80, 160, 92, 1],
[[120, 50, 95, 0], [130, 55, 90, 111
1
1
"resolution": [640, 480],
"pose_class": {

"available_classes": [{"id": 1, "name"

"Tearning": {

4194304, "size": 123456},
"input_from": 1},
1, "opt_id": 0, "opt_detail": "QVGA

: "Posture_1"}],



"state": O,
"state_name": "idle"

AEH (type=1, FHXELRGI, TkPTS=1) :

"type": 1,
"name": "INVOKE",
"code": 0,
"data": {
"count": 4,
"seq": 4,
"timestamp_ms": 10123,
"image_base64_len": 0,
"perf": [7, 18, 2],
"hand_keypoints": [
[
[150, 120, 90, 90, 88, 1],
[[160, 90], [165, 95], [170, 100]]
1
1
"resolution": [640, 480],
"hand_cTass": {

"available_classes": [{"id": 1, "name":

"learning": {
"state": O,
"state_name": "idle"

INVOKE {TFRNAAT :

{
"type": 0,
"name": "INVOKE",
"code": 7,
"code_text": "EL_EBUSY",
"ok": 0,
"data": "busy"

}

4.6.2 INVOKE? - il RIS

J&EK: AT+INVOKE?

RiaiT:

"Gesture_1"1}],


af://n310

"type": 0,
"name": "INVOKE?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": 0

}

ETH:

{
"type": 0,
"name": "INVOKE?",
"code": 0,
"code_text": "EL_OK",
"ok": 1,
"data": 1

}

SRISCIREMREAL 0/1, RIS ERIL—IX type=1 EFEIKEZBRIKREA.

4.7 FROBH
4.7.1 BAUDRATE=VAL - i@ =i

i&3K: AT+BAUDRATE=<value>

Z#HE: 110, 300, 600, 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200, 230400,
460800, 921600

InavEN
{
ntypeu: 0’
"name": "BAUDRATE",
"code": 0,
"data": 115200,
"message": "Baudrate set successfully, reboot required to take effect"
}
EREFETEN.

4.7.2 BAUDRATE? - Eif)24FiiliS=

{
"type": 0,
"name": "BAUDRATE?",
"code": 0,
"data": 9600


af://n319
af://n320
af://n327

4.7.3 TPROTO=MODE

e {5K: AT+TPROTO=<mode>
e mode: 0=JSON, 1=binary

4.7.4 TPROTO?

{"type":0,"name" : "TPROTO?" ,"code":0, "data"

4.7.5 TPKTSZ=SIZE

e FK: AT+TPKTSZ=<size>
o SBE: 32..1024

4.7.6 TPKTSZ?

{"type":0,"name" : "TPKTSZ?","code":0, "data

4.7.7 TKPTS=MODE

o j&EK: AT+TKPTS=<mode>

2@F

":192}

e mode: 0 =KEMIFBNIE, 1=MWHXES (BUA)

4.7.8 TKPTS?

{"type":0,"name" :"TKPTS?", "code":0, "data"

4.8 Hi%EE

4.8.1 TSCORE=VAL

11}

{"type":0,"name" : "TSCORE", "code":0, "code_text":"EL_OK","ok":1,"data":60}

4.8.2 TSCORE?

{"type":0,"name" :"TSCORE?", "code":0, "code_text":"EL_OK","ok":1,"data":60}

4.8.3 TIOU=VAL

{"type":0,"name" :"TIOU","code":0, "code_text":"EL_OK","ok":1,"data":45}

4.8.4TIOU?

{"type":0,"name" :"TIOU?","Ccode":0,"code_text":"EL_OK","ok":1,"data":45}


af://n329
af://n335
af://n337
af://n343
af://n345
af://n351
af://n354
af://n355
af://n357
af://n359
af://n361

4.8.5 TSIMILARITY=VAL

{"type":0,"name" : "TSIMILARITY","code":0,"code_text":"EL_OK","ok":1,"data":80}

4.8.6 TSIMILARITY?
{"type":0,"name" : "TSIMILARITY?","code":0,"code_text":"EL_OK","ok":1,"data":80}

WiBA: £ INVOKE Z{THAE], BMEMS BRI THRSREE, RIEFRNIERIEEMEE
JSON,

4.9 ZFEB S (Pose Learning)
4.9.1 POSELEARN="NAME" - FFi4%3]

B AT+POSELEARN="<name>"
{"type":0,"name" : "POSELEARN" ,"code":0,"data":1}

LELEMESRIN 1 280, AT+POSELEARN="name",1 TEXEIMENTES FARIGE, AEEIUEHA,
4.9.2 POSELEARN? - Zifj2 Sk

J&3K: AT+POSELEARN?

"type": 0,

"name": "POSELEARN?",

"code": 0,

"data": {

"learning": {

"state": 1,
"state_name": "collecting",
"collected": 5,
"min_samples": 10,
"frames": 6,
"max_frames": 100,
"accepted_samples": 5,
"rejected_samples": 1,
"quality_score": 84,
"missing_target_streak": O,
"missing_target_streak_limit": 10,
"multiple_persons_streak": 0,
"multiple_persons_streak_limit": 15,
"reject_reason_last": "Tow_kp_quality"

ERMERATREMTEFR (REMHHM) -

e result: "completed" / "failed"

e conflict: {"id":1,"name":"Posture_1","sim":0.923,"threshold":0.800}


af://n363
af://n365
af://n370
af://n371
af://n376

e error / error_name / message

4.9.3 POSEFINISH=FORCE - Bp*>

1B3K: AT+POSEFINISH=<force>

e force=0 IFEZHR
e force=1 EHIFER

{"type":0,"name" : "POSEFINISH" , "code":0, "data": 1}
4.9.4 POSESTOP - {£1E53]

{"type":0, "name" : "POSESTOP" , "code":0, "data": 1}
4.9.5 POSELIST? - B2&ESHIER

{"type":0,"name" :"POSELIST?","code":0,"data":["Posture_1","Posture_2"]}

4.9.6 POSERENAME=ID,"NEW_NAME"

{"type":0,"name" : "POSERENAME" , "code" :0, "data":1}

4.9.7 POSEREMOVE="NAME"

{"type":0,"name" : "POSEREMOVE" ,"code":0,"data":1}

4.9.8 POSECLEAR

{"type":0,"name" : "POSECLEAR" ,"code" :0}

4.9.9 POSEAUTOLEARN - BalfsaHBm%ES

{"type":0,"name" : "POSEAUTOLEARN" ,"code":0,"data": {"pose_name" :"Posture_1"}}

A Za S RAREMNFISEFREIENEATR. FITTHHEE INVOKE RPRIBFIEE
HBIRTE,

4.10 FHB53 (Hand Learning)

4.10.1 HANDLEARN="NAME"

{"type":0,"name" : "HANDLEARN", "code":0,"data":1}
4.10.2 HANDLEARN?

{
"type": 0,
"name": "HANDLEARN?",
"code": 0,


af://n387
af://n395
af://n397
af://n399
af://n401
af://n403
af://n405
af://n410
af://n411
af://n413

"data": {

"learning": {
"state": 1,
"state_name": "collecting",
"collected": 4,
"min_samples": 10,
"frames": 5,
"max_frames": 100,
"accepted_samples": 4,
"rejected_samples": 1,
"quality_score": 81,
"missing_target_streak": 0,
"missing_target_streak_limit": 10,
"reject_reason_last": "low_kp_quality"

4.10.3 HANDFINISH=FORCE

{"type":0,"name" : "HANDFINISH","code":0,"data":1}
4.10.4 HANDSTOP

{"type":0,"name": "HANDSTOP", "code":0, "data": 1}
4.10.5 HANDLIST?

{"type":0, "name": "HANDLIST?","code":0,"data": ["Gesture_1", "Gesture_2"1}
4.10.6 HANDRENAME=ID,"NEW_NAME"

{"type":0,"name" : "HANDRENAME", "code":0, "data":1}
4.10.7 HANDREMOVE="NAME"

{"type":0, "name": "HANDREMOVE" , "code":0, "data": 1}
4.10.8 HANDCLEAR

{"type":0,"name" : "HANDCLEAR" , "code" : 0}

4.10.9 HANDAUTOLEARN

{"type":0,"name" : "HANDAUTOLEARN" , "code":0,"data": {"hand_name": "Gesture_1"}}

WiBH: [E POSEAUTOLEARN , IZ@m<REMNES, FRREmSATHRERIE.

f. Zi#sHY (TPROTO=1)


af://n415
af://n417
af://n419
af://n421
af://n423
af://n425
af://n427
af://n432

5.1 @AMk (11 F7)

offset Size Field Description

0 1 sof0 0x55

1 1 sofl OXAA

2 1 ver 0x01

3 1 msg_type H B

4 1 flags bit0=1 Ko}

5 2 seq uintlé LE

7 2 payload_len wuintl6 LE

9 2 crcle CRC16-CCITT (0x1021, 1init=0xFFFF)

CRCIHESBE: Miskal 9 15 + payload,

5.2 AT Q&35 (msg_type=0x11)

payload = at_rsp_hdr + data_bin

at_rsp_hdr (13 bytes):
format_ver(1)=2
resp_type(1)=JSON/type
code(2)=JISONffjcode
cmd_id (2)=f41ID
reserved(2)=0
data_len(4)=data_bink

data_bin {EZ5EY:

e BIN_NULL(CO0x00)

e BIN_BOOL (0x01)

e BIN_I64(0x02)

e BIN_U64(0x03)

e BIN_F64(0x04)

® BIN_STRING(O0x05)
e BIN_OBJECT(0x06)
® BIN_ARRAY(0x07)
e BIN_BYTES(0x08)

K EAid payload #Bid TPkTSZ EFBEINIA.
5.2.1 pkIIEIEEFERN (Z5BISCH)

THIESTE type=0 && code=0 BJ, il AT 2047 data |48 (data_len=0) :

® MODEL

® ALGO

® SENSOR

® BAUDRATE

® TPROTO

® TPKTSZ

® TKPTS

® TSCORE

® TIOU

® TSIMILARITY


af://n433
af://n436
af://n460

5.3 INVOKE Zi##lifisa s

msg_type =4 1568
0x00 INVOKE_META THER/EIR
0x01 INVOKE_BEGIN A
0x03 DET_CHUNK UES R
0x04 HAND_KP_CHUNK FRERDH
0x05 POSE_KP_CHUNK ERRERDRH
0x06 IMAGE_CHUNK Bl&5H (base64 =15)
0x07 INVOKE_END igER

IMAGE_CHUNK JGEUEBEE rotate_deg (0/90/180/270) ,

5.4 LGRS B

1. 3348 0x55 OxAA

2. 1B 11 F53LFHHEE payload_len

3. {5EBY payload ##%3& CRC16

4. msg_type=0x11 ¥ AT [B]E#EE); 0x00..0x07 ¥ INVOKE fif#e

5. XIFRK cmd_id {HFRESFERLE

7~ HBIREIRTE

AT+ID?

AT+VER?

AT+STAT?
AT+MODELS?
AT+MODEL=1
AT+ALGOS?
AT+ALGO=3
AT+INVOKE=-1,0,0
AT+BREAK

O 00 N O U1 A W N R

€. ERlEE


af://n483
af://n518
af://n531
af://n534

bE

i)V

aLA3

code=7

INVOKE? —HZE 1
FTEGFR

TR AT

hR4s: v2.1 | HEB:

ERER a5 | MR AR
e NI

INVOKE IEfEIETT
HIRMESIFEET
A7 result_only=1

TKPTS=0

HiE

FRIAZRREL PB11 BRI UART2 4
P2 9600, BRI BRAAFER

SR AT+BREAK

AT+BREAK [GEE

M9 AT+INVOKE=-1,0,0

X9 AT+TKPTS=1

2026-05 | EFHFICE sscma JRRBSCHL (as-is)
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