ZERENARNBFAA L EOXE

1. 3XHE#R

AIHERE T EMNIEEA gRPC #=HIEE ORI TTEMTIHEA, 1% API XF

Protocol Buffers v3 ( https:/grpc.io/ ) EOEXIES IR | EXTM FASIE
R (FE. IBE. k30, ARERE. KE. BH) WIEGIIEOMEEEI. B8
i$ gRPC 1‘E§n€ . EFiﬂ"ﬁ_ﬂ«iTﬂEﬂﬂ S AEG#HITEE , SCTSCAY RS, K

1.1 EEOHE
© XFFEE RPCIHAMNERIVERS
- {ERtNE gRPC EBIRACIENLE
B EMRR(ERE/ R R

- RN FRIR S SR
2 EhhEESLE

2.1 ERAR SR

message StatusResponse {

bool success = 1; [/ #1EZ TR

string message = 2; /| #4AZRERFIHEREL
}

ZHEBEEME AT BIREIBRAMMNIET | success FERRNREMITER |
message FERIRMERIIZAVIFMIER,



2.2 IRPRRSH &

enum ModuleState {
MODULE_STATE_UNSPECIFIED = 0; // k52K A

MODULE_ENABLED = 1; [/ e s (E% k)
MODULE_DISABLED = 2; /| BB R (k)
}

2.3 HRIR(ERE = H

message ModuleEnableRequest {
bool enable = 1; // true: f{#é:#EH:, false: 25
}

message ModuleEnableResponse {
StatusResponse status = 1;  // B4 %

ModuleState current_state = 2; // ST HR A
}

A AR S R EFAREREAEIR RO | RIE— B,
2.4 NIBRTR (RIRREX)

message Pose {

double x = 1; // X#&4R (k) , LBARKLFRFZ, X HEa
doubley =2; /Y444 (K), MBARKLSTR, YHEAL
doublez =3; [/ Z#&4 (k) , NMBAXKLTR, ZHE L
doublegx =4; //HBTH x & (£5)

doubleqy =5; // Wt#y 4 &

double gz = 6; // L% z &

double qw =7; // It#H w 2 & (%)

URRTRAVIZEBARKLIIR |, BIRERSANSBAREFRD |, EANTHER
/TZZ/L,\ ' ﬂ%ﬁﬂﬂ%ﬁlﬂamo

3 RSEOFE



3.1 FE=HIARSS (ArmService)

FERSRENBAFENXTER, Z2EGFRSEEINGE | FFRAE
WA ORI R AR,

3.1.1 XTTRESE S

TR BRI i oz 2 &Y HAXE | %A
stream SCAHEIE X TS
StreamGetdJoi | GetdJointStatesRe
JointStateR | BRSZB=|{/R | KT (BE.
ntStates quest
esponse B, WE)
Str\eam gtaq}?ﬂiuyéjﬁ
StreamSetJoi google.proto
SetJointStatesReq PN BE (EBRME
ntStates buf.Empty
uest 172)
REBRKT
SetdointStat | SetdointStatesReq | SetJointStat
—iAA | RE (B
es uest esResponse
il )
GetJointStatesRequest : IEEEEWIFE
message GetjointStatesRequest {
ArmType arm_type = 1; // FEFR (£F/FFE)

}




JointStateResponse : IR[E] X T IRSEIE.

message JointStateResponse {
ArmType arm_type = 1; /] FEARIR
repeated JointState joints = 2; /1 6 MRFHRAR R
google.protobuf.Timestamp timestamp = 3; // %3z & 5 %
}

JointState : BANKTHIFMIRT,

message JointState {
int32 joint id=1; // x% ID(1-6)
double angle deg = 2; // %#TAE (&)
double current a = 3; // win (%3 )
double power w =4; [/ % (H4)

}
3.1.2 fuZ=HlEEO
Wb =il BRER i iz 2 Y ) E SRR
REFEES
SetArmPoseReq | SetArmPoseRespo
SetArmPose —TTiAA | ARRRTHY
uest nse
BiriZ
StreamGetAr | GetArmPoseReq | stream SCHYSRENF &
AR5 28R
mPose uest ArmPoseResponse IREER

SetArmPoseRequest : FEAMIZIEHIE K,

message SetArmPoseRequest {

ArmType arm_type = 1; /] FE AR

Pose target_pose = 2; [l BEFFAL% (ARERAFTR)

double speed_ratio = 3; I Zsh#ERE (0-1, %4k 0.5)
}




SetArmPoseResponse : iR HIMAR,

message SetArmPoseResponse {
StatusResponse status = 1; // #1ERA

bool is_reachable = 2; Il BEFRAL4E R R AT A
Pose actual_pose = 3; /] SRR AL
string ik_error = 4; /] #35 5 % K AR 15 B

}

3.2 PEER{R NI BIARSS (WaistService)

REERARSS =R 2R ABIRHIENE | RIEBEIREFNSERINEE.
3.2.1 ORE

ERr = BRER M) 7 S Y il

SetPitchAng | SetWaistPitchRe | SetWaistPitchRe
REESBFHIEE

le quest sponse

GetCurrentP | google.protobuf | GetWaistPitchRe
SWEEFIHNAEE
itch .Empty sponse

SetWaistPitchRequest : i& B{FNEEEK,

message SetWaistPitchRequest {
double pitch_angle deg = 1; // v A E (&) , EEAH
}

GetWaistPitchResponse : X BI{FHIN A B MR,

message GetWaistPitchResponse {
double current_pitch_deg = 1; /12w A A 2
google.protobuf.Timestamp timestamp = 2; // & & &
}




3.3 kERFEHIARSS (HeadService)

N2

KEBARSS =N 2R ARYSKERIBE , BUEIFD (pitch) AR (yaw) FABEH

e

3.3.1 O%GE

FIERM BRER Iz S B iER

SetHeadPitchRes | 1RE SkEB{RFHD
SetHeadPitch | SetHeadPitchRequest

ponse fHE

GetHeadPitchRes | B 1B)SLER{FHID
GetHeadPitch | google.protobuf.Empty

ponse fHE

SetHeadYawRespo | 1R B SkEB{mH
SetHeadYaw SetHeadYawRequest

nse fHE

GetHeadYawRespo | E i SkEB{mHN
GetHeadYaw google.protobuf.Empty

nse fHE

BEERSH
- {BAE : pitch_angle_deg — kEF L FENAE

- RARAE : yaw_angle_deqg — SkEBERHNAE |, IERLR

3.4 FP&BRSSFEH (LiftService)

FHRERRSSIERIF BB ANSEIRT |, RALLHMEEZEHIFH,




3.4.1 OR”E

FiEBFR BERKER i iz 28 BY 15ER
SetLiftHeigh | REFIFS
SetLiftHeight SetLiftHeightRequest
tResponse ELL 1
GetLiftHeigh | ERSHAEIE
GetCurrentLiftHeight | google.protobuf.Empty
tResponse E Lt
SetLiftHeightRequest : BEIZ BB K,

message SetLiftHeightRequest {
double scale = 1; // HZ lFIE[0,1], O A& 1K, 1 H&E

}

3.5 [EEARSZ1EH (BaseService)

RERS RENBANBINIEGIINEE | IFEREHIF S AMZH AR,
3.5.1 LA E=

T3 LA BARER I iy 2 &Y 5t AA
RealTimeTranslate SCRY #2126
RealTimeTranslate ControlResponse
Request (BERE)
RealTimeRotateRe SCRY HEAE 2
RealTimeRotate ControlResponse
quest (FHEEE)

RealTimeTranslateRequest : SERTIERIER,




message RealTimeTranslateRequest {

double speed_mps =1; // FHEEZ (K/F, >0 A®)

double direction deg=2; // 7 (F): EW A N0, @AENE
}

RealTimeRotateRequest : SERTHESEIE K,

message RealTimeRotateRequest {
double speed_degps = 1; // s #EE (E/H, >0 H%)
RotationDirection direction = 2; // #z% 77 i ( LEFT/RIGHT )

}

3.5.2 Bzl

Pbr =il P& Mg iy 2 &Y i5iAH

TranslateWith | TranslateWithDistanceR T e A ERB T
ControlResponse

Distance equest 4|

RotateWithAn | RotatelWithAngleReques T RERTEEE
ControlResponse

gle t &)

TranslateWithDistanceRequest : F#IERiEK,

message TranslateWithDistanceRequest {
double speed mps =1; [/ FHEE (K/F)
double direction deg = 2; // 7
double distance m =3; [/ ##EH (X, >0 A%)
}

3.5.3 BiSREEN

TIER HREE M 7 S Y iER




SEinzl BRI
NavigateTo NavigateRequest NavigateResponse

1

2fF (=

Stop goog le.protobuf.Empty StatusResponse
IERT BB )
BaseStatusRespon
GetBaseStatus | google.protobuf.Empty BERERE
se

BaseStatusResponse : [REBIRSEER,

message BaseStatusResponse {
string navi_status = 1;  // ®#tikA (IDLE/NAVIGATING/FAILED )

float x = 2; /4T X A (K, 2R8HFR)

floaty = 3; /ISR Y 247 (K, 2RALRFER)

float yaw = 4; I SrrgAm A (&)

int32 battery = 5; /I adeE (B, 0-100)
google.protobuf.Timestamp update _time = 6; // KA E 7 #f |A]

3.6 1BYLARSS (CameraService)

EHARSS R 20 E&FN RGBD HIEIRENINGE , XFFREMERENFLATE M FMIR
Lo

3.6.1 ElfREHEIKEN

FiERR TERKAEE i oz S Y BRER | iF{BH
StreamGet!I stream RIVFREN 2D
CameraRequest RSB 2SR

magezD Image?D & (JPEG)




GetRGBDIMa RGBDImageRes FREVER M RGBD
CameraRequest — oA

ge ponse &

StreamGetR stream ImIVIKEX RGBD
CameraRequest AR5 887

GBDImage RGBDImage =&

CameraRequest : ERENIERK,

message CameraRequest {
CameraType camera_type = 1; // AA#LER ( K3/ EF/4F)

}

Image2D : 2D Bl&EIE,

message Image2D {

bytes jpeg data = 1;

/I JPEG Z#t #| & #

google.protobuf.Timestamp timestamp = 2; // & & &[5 &

}
3.6.2 HHNESHEE
Wb =il BRKER i iy 2 &Y i5iAH
GetCameraln CameralntrinsicsRe

CameraRequest REFENIAS
trinsics sponse
ControlDept | DepthStreamContro | ControlDepthStream

EHRE B

hStream IRequest Response

Cameralntrinsics : f8¥lAE,

message Cameralntrinsics {

double fx = 1;
double fy = 2;

/] & X
/] EfEy




double cx = 3; Il £ 8 X

double cy = 4; /Il &y

repeated double distortion = 5; // B % 7%
int32 base_width = 6; I BEF%E (&%)
int32 base_height = 7; I BEE (&%)

4 5E& Proto JR#G

4.1 BEmHEO (common.proto)

protobuf

syntax = "proto3";
package robot.api.vl;

import "google/protobuf/timestamp.proto”;
import "google/protobuf/empty.proto";

R

message StatusResponse {
bool success = 1;
string message = 2;

}

enum ModuleState {
MODULE_STATE_UNSPECIFIED = 0;
MODULE_ENABLED = 1; // Bf#é: ( E% 1)
MODULE_DISABLED = 2; // B2/ (fF1ET1F)
}

[ ERERER CRRAZM, AT X ERBAEXA)
message ModuleEnableRequest {
bool enable = 1; // true: {##, false: #:j

}

[l el (GBS, RE YR )
message ModuleEnableResponse {
StatusResponse status = 1; I BAEER (/K BJEE )
ModuleState current_state = 2; // YR A (Fik/2EH)
}

4.2 FE¥2EHI (arm.proto)



protobuf

syntax = "proto3";
package robot.api.vl;

import "common.proto";
import "google/protobuf/empty.proto”;
import "google/protobuf/timestamp.proto”;

I & FrR

enum ArmType {
ARM_UNSPECIFIED = 0;
ARM _LEFT = 1;
ARM RIGHT = 2;

}

I BAF R AR T (FLBEAAKRERR, HLHEL)
[ BFRE S HLBARKBS, XiEar, Yimsd, Z#mk
message Pose {

double x = 1; // X #h & 4F (AL %)

doubley = 2; // Y i &4x (246, k)

doublez =3; // Z #hA4F (#fr. k)

double gx = 4; // Bt ¥ x & (44)

doubleqy =5; // Wty 2 &

double gz = 6; // W% z &

doubleqw =7; // Wt #H w 2 & (L)
}

service ArmService {

IR ARFB xR RS (LB IFEHRE)

rpc StreamGetjointStates(GetjointStatesRequest) returns (stream
JointStateResponse);

N RARBTEXRTRS (EREELRE, FTEATERE)

rpc StreamSetjointStates(stream SetjointStatesRequest) returns
(google.protobuf.Empty);

I % E Bk AE

rpc SetjointStates(SetjointStatesRequest) returns (SetjointStatesResponse);

I #: REFEERKLRRATHEAMLLE (HTEEH)

rpc SetArmPose(SetArmPoseRequest) returns (SetArmPoseResponse);

I 38 RARBFEERKLARR R THERHMAL (2 WTH)

rpoc StreamGetArmPose(GetArmPoseRequest) returns (stream
ArmPoseResponse);

rpc SetEnabled(ModuleEnableRequest) returns (ModuleEnableResponse);
rpc GetEnabled(google.protobuf.Empty) returns (ModuleEnableResponse);

}

message GetJointStatesRequest {
ArmType arm_type = 1;
}

message JointStateResponse {
ArmType arm_type = 1;



repeated JointState joints = 2; // 6 M xF kA
google.protobuf.Timestamp timestamp = 3;

}

message JointState {
int32 joint id =1; // X% ID (1-6)
double angle deg = 2; // 4w A K (&)
double current a = 3; // ®in (%3)
double power w = 4; /] h& (TL4)

}

message JointRequest {

int32 joint id = 1; /| =% ID (1-6, "—4ri8)

double target_angle _deg = 2; // iZx ¥ th B Ar A &

double speed ratio = 3; /| ZFFEFEE LA (0-1, Tk, BRIAFALHME)
}

message SetjointStatesRequest {
ArmType arm_type = 1;
repeated JointRequest joint_request = 2; // £ EArK FiEk

}

message SetjointStatesResponse {
StatusResponse status = 1;

}

/] F3 . RIF L 4 3F 5k

message GetArmPoseRequest {
ArmType arm_type = 1; // 32 F%

}

/%5 FREA L (52 RS )

message ArmPoseResponse {
ArmType arm_type = 1; // FE R
Pose pose = 2; I AR TR (W)
google.protobuf.Timestamp timestamp = 3; // [ %
bool is_reachable = 4; // %% & &4k H A

}

/] FH . RBEFEMLLIFEK (W)
message SetArmPoseRequest {
ArmType arm_type = 1; [/ FE R
Pose target_pose = 2; /] EARfr% (RERAEAREZ, WTH)
double speed_ratio = 3; // & sy# Z I #] (0-1, Tk, %A 0.5)
}

/] FH . B FRE LA
message SetArmPoseResponse {
StatusResponse status = 1;
bool is_reachable = 2; // BARfL4 =S %k
Pose actual_pose = 3; // LIRZ| kML (FEEKEZH )
string ik_error = 4; /| #EsFRBERER (FXK)
}



4.3 BEERRFHIIIESI (waist.proto)

protobuf

syntax = "proto3";
package robot.api.vl;
import "common.proto";

service WaistService {
rpc SetPitchAngle(SetWaistPitchRequest) returns (SetWaistPitchResponse);
rpc GetCurrentPitch(google.protobuf.Empty) returns (GetWaistPitchResponse);

rpc SetEnabled(ModuleEnableRequest) returns (ModuleEnableResponse);
rpc GetEnabled(google.protobuf.Empty) returns (ModuleEnableResponse);
}

message SetWaistPitchRequest {
double pitch_angle deg =1; // A E (JE) , EERW
}

message SetWaistPitchResponse {
StatusResponse status = 1;

}

message GetWaistPitchResponse {
double current pitch _deg = 1;
google.protobuf.Timestamp timestamp = 2;

}

4.4 3. ZB#=EHI (head.proto)

protobuf

syntax = "proto3";
package robot.api.vl;
import "common.proto";

service HeadService {
I A 22
rpc SetHeadPitch(SetHeadPitchRequest) returns (SetHeadPitchResponse);
roc GetHeadPitch(google.protobuf.Empty) returns (GetHeadPitchResponse);

11 e %% 22
roc SetHeadYaw(SetHeadYawRequest) returns (SetHeadYawResponse);
rpc GetHeadYaw(google.protobuf.Empty) returns (GetHeadYawResponse);



rpc SetEnabled(ModuleEnableRequest) returns (ModuleEnableResponse);
roc GetEnabled(google.protobuf.Empty) returns (ModuleEnableResponse);

}

message SetHeadPitchRequest {
double pitch_angle deg = 1; // 17 # &
}

message SetHeadPitchResponse {
StatusResponse status = 1;

}

message GetHeadPitchResponse {
double current_pitch_deg = 1;
google.protobuf.Timestamp timestamp = 2;

}

message SetHeadYawRequest {
double yaw _angle deg = 1; // faftf &, E¥k#
}

message SetHeadYawResponse {
StatusResponse status = 1;

}

message GetHeadYawResponse {
double current yaw_deg = 1;
google.protobuf.Timestamp timestamp = 2;

}

4.5 HpERRSS = (1ift.proto)

protobuf

syntax = "proto3";
package robot.api.vl;
import "common.proto";

service LiftService {
rpc SetLiftHeight(SetLiftHeightRequest) returns (SetLiftHeightResponse);
rpc GetCurrentLiftHeight(google.protobuf.Empty) returns
(GetLiftHeightResponse);

rpc SetEnabled(ModuleEnableRequest) returns (ModuleEnableResponse);
roc GetEnabled(google.protobuf.Empty) returns (ModuleEnableResponse);

}

message SetLiftHeightRequest {
double scale = 1; // tu#|f[0,1]

}

message SetLiftHeightResponse {



StatusResponse status = 1;

}

message GetLiftHeightResponse {
double current_scale = 1;
google.protobuf.Timestamp timestamp = 2;

}

4.6 KBRS =S (base.proto)

protobuf

syntax = "proto3";
package robot.api.vl;

import "common.proto";

I REER RS (FoLu/FAEH, TR SER )
service BaseService {
/] Lot PR d (FEEE, TEHRS, ATERESSE)
rpc RealTimeTranslate(RealTimeTranslateRequest) returns (ControlResponse);

/| EetesiEd (FEHE, TAERSY, ATERESHF)
roc RealTimeRotate(RealTimeRotateRequest) returns (ControlResponse);

I EATRHESR (FEHE ., FrffES, FXERELE)
rpc TranslateW|thD|stance(TransIateW|thD|stanceRequest) returns
(ControlResponse);

I S (REREMERAR, BlERFREFL)
rpc RotateWithAngle(RotateWithAngleRequest) returns (ControlResponse);

I B B E (2RFARATHE, B ARERL)
rpc NavigateTo(NavigateRequest) returns (NavigateResponse);

Il 215 (SLEfE PRIz g )
rpc Stop(google.protobuf.Empty) returns (StatusResponse);

I EHEAERS (RMRES. LE, W EF)
roc GetBaseStatus(google.protobuf.Empty) returns (BaseStatusResponse);

rpc SetEnabled(ModuleEnableRequest) returns (ModuleEnableResponse);
rpc GetEnabled(google.protobuf.Empty) returns (ModuleEnableResponse);
}

/] Er AR (REE AT, FLizsy)
message RealTimeTranslateRequest {
double speed mps = 1; I FHEE K/, >0 A%)
double direction_deg =2; // 7 (F): EwF  #H0, mANE (0~180) , WA
H % (-180~0)
}



/] Lotk (REFE, FEmwst)

message RealTimeRotateRequest {
double speed_degps = 1; // s #E (FE/, >0 H3%)
RotationDirection direction = 2; // 2% 7 1A

}

I FAFBER (R, ZlkEFEL)

message TranslateWithDistanceRequest {
double speed mps = 1; I FHEE K/, >0 A%)
double direction_deg = 2; // A (B LE-FH%)
double distance.m = 3; // % EH (X, >0 %)

}

/| EAmEsiEk (FAE, BlXEHELE)

message RotateWithAngleRequest {
double speed_degps = 1; // s #EE (E/H, >0 A50)
RotationDirection direction = 2; // % 7 1A
double angle deg = 3; Il e AE (F, >0 H%)

}

Il #AER (2RLFREBAFR)
message NavigateRequest {

string navi_target name = 1; // %4 B th #
}

[/ B EE R (SEE/E AR LA )
message ControlResponse {

StatusResponse status = 1; // ##|#H4AFATRE (/5 H#HEE)
}

/] <2 Ao RL
message NavigateResponse {
StatusResponse status = 1;

}

I RERSHE (BERMRS, LB, REF)
message BaseStatusResponse {
string navi_status = 1; // /KA (4"IDLE", "NAVIGATING". "FAILED")

float x = 2; /S X AR Ok, 2R8%F%E)
floaty = 3; ISR Y 847 (K, 2R E)
float yaw = 4; I SarEie A (F)

int32 battery = 5; /[l edwE (B, 0-100)

google.protobuf.Timestamp update_time = 6; // kA& E # b |4
}

/] s O Ak A (3E XCEE N, # % E A ERE )

enum RotationDirection {
ROTATION_DIRECTION_UNSPECIFIED = 0;
LEFT = 1; // m&me%: (#e4)
RIGHT = 2; // m#A s (IRE %)

}



4.7 ¥B¥BRSS ( camera.proto)

protobuf

syntax = "proto3";
package robot.api.vl;

import "common.proto";

[ AAHLLL B KA

enum CameraType {
CAMERA_UNSPECIFIED = 0;
CAMERA _HEAD = 1;
CAMERA_CHEST = 2;
CAMERA _LEFT HAND = 3;
CAMERA_RIGHT_HAND = 4;

}

/] 2D A& BHE (R0 SENELHIE)
message Image2D {
bytes jpeg_data = 1; /I JPEG —# | %3 (S %)
google.protobuf.Timestamp timestamp = 2; // & Wik £t E &K (AL L)
}

// RGBD ## (2D+#% %, R~+t# L ASHKER)
message RGBDImage {

Image2D image_2d = 1; /l 2D B (&6t E &)

bytes depth_data = 2; I EE%FE (H*W*Hfloatle # ¥ ik, 1T#h%E; R+=RH
%y base_width/base_height)
}
/] & ARHLIE R

message CameraRequest {
CameraType camera_type = 1;

}

1] R B A 4E i
message DepthStreamControlRequest {
CameraType camera_type = 1;
bool enable = 2; /] true=7 &, false=% [
}

message CameraEnableRequest {
CameraType camera_type = 1; // Al ( L/ MM/ AF/1AEF)
bool enable = 2; /l true: {E#, false: 25/ (4 @ A& X )
}

Il FEHLAR S

service CameraService {
/] A 2D #%#% (X JPEG+ b & & )
rpc StreamGetimage2D(CameraRequest) returns (stream Image2D);



I ZBANNE (£EERT)
roc GetCameralntrinsics(CameraRequest) returns (CameralntrinsicsResponse);

/] & @ 3 # hi RGBD
roc GetRGBDImage(CameraRequest) returns (RGBDImageResponse);

I 7R BE RGBD
rpc StreamGetRGBDImage(CameraRequest) returns (stream RGBDImage);

I R ERTIT R
rpc ControlDepthStream(DepthStreamControlRequest) returns
(ControlDepthStreamResponse);

rpc SetEnabled(CameraEnableRequest) returns (ModuleEnableResponse);
rpc GetEnabled(CameraRequest) returns (ModuleEnableResponse);

}

/1 AAHL P v B

message CameralntrinsicsResponse {
StatusResponse status = 1;
Cameralntrinsics intrinsics = 2;

}

/A (GEERT, —RRBETEHF)
message Cameralntrinsics {

double fx = 1; /] EHE X
double fy = 2; /| &8y
double cx = 3; /l £ A& X
double cy = 4; /Il £4&y

repeated double distortion = 5; // # % %% (k1,k2,p1,p2,k3)
int32 base_width = 6; // B E&G&EE (RE, FramER)
int32 base_height = 7; // B A& & E (%, FiAamER)

}

// RGBD # v iz

message RGBDImageResponse {
StatusResponse status = 1;
RGBDImage rghd_image = 2;

}

/] AR e B

message ControlDepthStreamResponse {
StatusResponse status = 1;
bool current_state = 2; // Y ai F xR A&

}
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