— A& EOWNEA V0.4.3

FF &R ERESIRAERIROS2IED (Topic) « ARSS (Service) FIZNE (Action) W, {BIEMIIRENA]ES
MRE. RXITHES, LMERTESHREIESERM.

Topic: ITHTVER, BWHITHENHES, KEHREITHFIREZREASRIZERE, TEZATHEM
S EIER B,

Service: RIZFIARSS, WIIEREIMEIEIRENEIR(E. AT RN INAEIIRBS BV IR B

Action: IFERIEHE, BT RIEETIES, FESRITIEPIRSRIFMEBCEEE, AT
B R R ES T,

MLl

1. REXTEHEA
EEXPEHEORFRVRNSSXTRE (B EE/HE) FHRESERTH ((8/ /i

B A)
/Et [ o
JHEMEINIEE ROS2 R4 E sensor_msgs THEEELHE X B JointState JHEXEBHIFISE,
BN
Topic /feedback/joint

4 MRS >V0.2
BEANA iTi# (subscribe)

EOWEA SCEPIREXE X TY (BFEEER. RRED. FEER. MEF) MUUE (BRAAME) . BE (8
URRE/RY) MA%kE (BURFK) ER.

EOBH header: fRAHEL, BEMEE (stamp) « #45%& (frame_id) FxEE

string[] name: FREXHFIRESHET R, BRA[XTHIBFR, XTH2E7, ..., XT207
#F]

float64[] position: BPXTHAINMUERES, RREMXTHIERAE, BAA[XT1
g, XT2MU&, .., XT200IE], RUINE, REECEZ[-T, 1]

float64[] velocity: BN XTHRIBIEHERE, BAAKTIRE, XT2EE, .., XTI
20%E], BURIMNE/R, BRETCEZ[-T, ]



Topic
F b s

BAB

O EA

EEdmES

{FEIFIR

Topic
F b s
BABR

O EA

EEdMES

float64[] effort: B MXTHBIFAARZAINIME, RRXTENNEE, BAA[XTLO
¥, XT2%, ..., XT2077%E], BURFAK, BEEERZ[-100.0, 100.0]

/control/joint_position
=V0.2

%7 (publish)

JHEZA: joint_interfaces/msg/JointPositionControl
BHRERIRXTNERBIIAE
header: TRAHEL, BEEE (stamp) . £i5& (frame_id) FxERE
string[] name: EHRIFXTIZM, WAA[XTIRIR, XT2RM, ..., XT2087F]

float64[] position: EHIZXTEHNEBRAE, BRAA[XDHLUUE, XTH2MUE, .., X
T20MIE], BAURINE (rad) , BUESEER[-T, 1]

/feedback/joint_sim
=V0.2
iTi# (subscribe)

SERREXE R (BEEER. BRER. FEER. IERE) pUMIE (BAININE) . EFE (8
UANE/R) FA%kE (BAIATK) ER.

header: trAEEX, BENEE (stamp) . #1FHR (frame_id) FxER

string(] name: EVSFIRSHETEH, BRAXFLEH, XH28H, .., £H20%
7]

float64[] position: BPMXTHFNMUERERS, RREMXTIIREAE, BAN[XT1
g, XMH2MUE, ..., XP20UE], BARMNE, BEEERZ[-N, 1]

float64[] velocity: BN XTHBIEHRE, KXAXDHIRE, XTH22RE, ..., X1
20RE] , BuUZENE/F, NEBEZ[-N, n

float64[] effort: BN XTTHRIFAARNME, RRXTENNELES, BAAERT1IH
¥, XT2%, ..., XT207%E], BURFK, BEEEZ[-100.0, 100.0]



Topic /control/joint_position_sim

SN >V0.2

BEABR %% (publish)

O EA B R XN EXEAAE

EOSH header: TRAEHEk, BEMEE (stamp) . £45%& (frame_id) FxER
string[] name: #ZHIBIXRTIRR, MIAN[XTIRM, XT28M, ..., XTI20%¥F]

float64[] position: EHIZXTENEBGAE, BRAN[XHLUUE, XDH2MUE, .., X
200 E], BAURIME (rad) , BUESEER[-T, ]

RTIEEN BRI TR
B R
ANKLE BER
KNEE B=

BUTTOCK B

WAIST iE:

NECK1 M OKFE)
NECK2 I (fRFm)
LEFT_J1 ER1
LEFT_J2 ER2
LEFT_J3 ERB3
LEFT_J4 yasli]
LEFT_J5 Rl
LEFT_J6 T2
LEFT_J7 B3

RIGHT_J1 aR1

RIGHT_J2 a2



RIGHT_J3 aR3
RIGHT_J4 ARt

RIGHT_J5 Akl
RIGHT_J6 aki2

RIGHT_J7 ki3

2. BE2EMASEHED

BELEWESEHEORFRENBASTEN (TCPLIRR/QE/EE) HIUTERREEERD
(XBER)/ELER/ AR , ANBEHERES (E/EEDHY) MIREAET (376
0 R R IR M)

Hl

Service /control/set_property
F b2 >V0.3.0

BEAAR Service Call
BT SetProperty.srv WX ERN — BFRAXIEK, RFZimREMEY
ZOBEA DSEEVISABITEH, ZRELG. KRFRITHMUE. BiRER. SHIEMFERE. B
ITIRKYNIR. FEMSHLEEIEE
EOSH% string property_type{ //3&{F88Y, M
"SpeedRatio"; //iI&E28 ARETTIRELLH)
"TcpPrimary"; /BB RIHHITRNMUEMES, AETHRT
"TcpSecondary"; /IRBABRIHEHITERNMUENEZES, AETHERT
"ClearError"; /&R 2B A BIZRE

"SafeLevel"; /IREREER, H—IREVSBANRIERN. BaRE. HiTEESE—F
HRE1TH, BEEKR, RERFB™RE

"EnableDrag"; //BFAFMXHZHHEENINEE

"EnableSleep"; //REHNKE (FFH) K&

"QuickStop"; //PuER{ELE

"SwitchRunMode"; //HI#EEITHET

"JointStiffness"; //EXTEIEN FIREXTNIE, MEBK, XTRIEHE,
"JointDamping"; //AEXTEMER TIRBXTERE, HEHEX, XTEBHA,
"CartStiffness”; //fEHRRETEX T BN BATS R REEHNERI,



Action

"CartDampingRatio"; //fEEEREMERX TIREVBATEH RRTEMEE L.
|3

string value{ //valueRY{E%5 property_type Xk

-% property_type /3 SpeedRatio , value BUESEEI/ [0.01, 1.0] , #iEFXEZ float64,
il "value": "0.5";

-%& property_type 79 TcpPrimary , value 9483070 "X, y, z, qw, gx, qy, qz", #IEEEZE
floate4, NIBEMBEMIRK, ZSWEMEINE, BAEUTHERT, =fFl: "value": "x, vy, z,
qw, G, qy, 9z ";

-& property_type 3 TcpSecondary , value B9t&=XA "X, y, z, qw, gx, qy, qz", FRiEHEE
i float64, UBMBAIEXK, ZSHRMARINE, AETHRT, =6 "value™ "x,y, z,
qw, g, ay, 9z ";

B oo Ak n oo,

-%& property_type A ClearError , value 2=F#F &, =l "value™:"";

- property_type/J SafeLevel, value BYfESEE (0.1, 1.0], #UEHKEZ floated,
"value": "0.3";

-% property_type /9 EnableDrag , value B9%EREZ bool, "1"RRBRAZIERNIN

B, "0"RTRXAFTHIENINEE, =FU: "value™: "1";

-%& property_type /3 EnableSleep, value BY33EZEZ bool, "1"&RRBHAKIR, "0"%

TNERARER (MEE8) , Rl "value™"1";

-%& property_type /3 QuickStop, value B#iEEERE bool, "1"RRFBHERE

1k, "0"RFBREREELE, RHI: "value™:"1";

-% property_type /3 SwitchRunMode, value BY##E2£8 2 double, "0"RRIEE

X, "I"REXTETEN, "2"RREDER, "3"RAERRETER;

-% property_type /3 JointStiffness, value BY##EEEE float6d, B{IE FK/AME
(Nm/rad) , =ffl: value:'50'; AR FIEEFEXTHENXTHHNEKRD), HiEHRE

RTANEBHE 14, KESBIZNTX, =4I: value: '50,50, 10, 10, 10, 10, 10, 50, 50,

10, 10, 10, 10,10';

-%& property_type /3 JointDamping, value FY¥1EEE 2 float64, BBLE FKFD/INE
(Nm-s/rad) , =ffl: value:'50', #Zn5JointStiffnessBc&ER, —EMHRTTEIE
N

-% property_type /3 CartStiffness, value BI¥K3EEEZ float64, BB K/INE
(Nm/rad) , =ff: value: '200';

-%& property_type Jy CartDampingRatio, value B9%iiE2E! 2 float64, =fl: value:
'0.8";

}

uint64 request_id: REILRIELHIESS, BTFERESHITRS

/control/move_robot



kA

BAB

1% BA

EAS

=V0.2

Action Call
ETF MoveRobot.action IR ERER — FRIGLEMNEIEKR, RIZImFSHRITHRIR
HIEE54ER

IERINBASERN G, BEXTIEE. BLEE. KIRIE (KXW / RFAE) , ZFP
B/ WE | 25 XTE

string type{ //IRBIZEHIGEEHEIER, K

"MoveJoint"; //IZHINBAZXTBEREERE, KIUXTTEIEE

"Moveline"; /AEHIRIHHITEAE LI E BARIE

"StartJointStreaming"; /AR XTUERS, DISEBEXTRS
"StartEEPoseStreaming"; //iFSHENRIBNMIZIES, MSEERKRKUE

"StopMove"; //{Z1EiBTN

IF

string motion_group{ //A8E 2 5EohizHIBINMBAD, BZE
"Primary"; /|8, XTHENT, ERTEBMILS
"Secondary"; //B®E, XTHENT, ERTRERUES
"BothArms"; //IWE, XTEEN 14, EETWNENRES
"Torso" ; //88F, XT#EN3

"WholeBody"; //£5%XT, XTI¥E/20, ERFLEWMRIEE
IF

float32[] target{ //target BY{E5 type 1 motion_group XEx

-# type 77 MoveJoint, target AXTAEA, B K [XTIUE, -, XTnfiE],
n B motion_group JR%E, FIA1iERE Primary (A 8)BY n A7, 3%&#F BothArms(XXE)ES n 7
14, AEMNRMAIMNE,

-# type 77 Moveline, target ARImEIMIZRHFETFME, RimEIRIZEA [X, Y, z,
qw, gx, qy, qz] , EFUEEXA(X, z,ry], UEMNBRMRXK, ESHEMIINE,

-%& type /9 StartJointStreaming / StartEEPoseStreaming, IZXJRiTHiB4E, SCEMENDH
SEREIE,

|5
bool success: RE%H/RE, "1"RRIRIESHITNT, "0"RRIRIESHITEK

uint64 request_id: REILRIELHIIES S, BTFEHESHITIRE, XEKATIRESE
i)



Topic

SN
BAAN
O EA

EOSW

/feedback/robot_server_state

=V0.2

1Ti5 (subscribe)

IRENALEE AR5 88 AR, EEEITRI. ESY. XTEREHRITEUZE
uint64 timestamp: BYja1&;

string status{ //#(&s, serverZHaik&s

Running; //i&af79, AJELS latest_queued_id/latest_finished_id IBER{ES 7
Init; //#ERTS, MREOPHSTIREIRTS

Error; /|85, B44 latest_errordrop_id ENIIREEIERK

Idle; /=R, FTAESSEATI

Iy

string run_mode{ //#&, HBEABITER
Position; //{IE&ET{

Drag; //4EEhi&Et

Impedance; //FEIIR T

Sleep; //RBEIES (2T ERE)

IF

string robot_statusword: #238 AREF

o "NOT_READY": {REBHIEKRMIAHRTI

o "READY": KRN ELOPELIREE, servera Kix LEREIES

o "ENABLED": f{&RE L&

o "MOTOR_FAULT": RFREBHERLOPHEF IR, AEMAINGIRFIREADYVIRE
uint64 latest_queued_id: SHAFIRIERES, RRHAIEHNRIISEFRITHRNIE

KXID, RERFHITESHINERSUIIKE, EATIFEEK (latest_queued_id STEE
), BHEESHITNE.

uint64 latest_finished_id: EFTHMIERES, RREERITRMNRERITNEKRID, BT
WIFESHITE

uint64 latest_errordrop_id: &#IREIESHS, BREHIENXHBAER

string[] server_error_code: serveriRi&is, €&
e "None": LHiz

e "PositionOverLimit": {i & &R



Topic
E AR

BABR

O EA

o "VelocityOverLimit": IREZBIR
o "TorqueOverLimit": 7J%EiBR

string[] motor_status: 20 M XTENMIETIRES, "OP"RREEETT, B[0P,
"oP", ...]

float64[] motor_temperature: 20 METEBHBEE, X A[33,33,33,...] , Bfi°C

uint8[] motor_error_code: EBHIEEIREE, &= 7[0,0,0,..], 0: IR, 10: RERERE
HRFIME, 20: (UBIREBHRFIE, 30: FibiEk

float64[] joint_position: HBZAZXTHEHEFUE, X9 [-0.0015,-0.0015,-0.0011,
., BAIAIE (rad)

float64[] joint_velocity: #1238 A20 P XTHIXTIRE, #=[0.0000,0.0000, 0.0000,
], BAIAAIE/F

float64[] joint_torque: H2BA20MXTIRIELFRXT A, X 9[-2.0010, 1.3920,
-2.6100,...] , BIFINM

float64[] joint_stiffness: ZXTIPEITIRE T THINIE

float64[] joint_damping: XT3 fEIIE TRIFEIE

float64[] cart_stiffness: HFE/RIAIER FTHNIE

float64[] joint_damping_ratio: HR/REEHIEIN THIPEELL

float64[] force_sensor: #ENERESEIE, &
[0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000
1, BIANUAEF BRURAEF

float64[] ee_pose: KimthiTes (End-Effector) BIIZE, BAOTHER, BRAH (X, Yy, 2,
aw, gx, gy, 9z, X, ¥, Z, qW, gx, qy, qz], BIT{L [x,y, z, qw, ax, qy, qZJREBE, FE
[X,Y,Z,qw, gx, qy, qZIAEEIE , (IBNRAK, EESHNBEMAANE,

float64[] torso_pose_X_Z_RY: SRFIZ[X4HR, Z24R, RYAES:], #&09[-0.0022,
1.1298,-0.0041] , X/Z HFRENIAXK, RY FefZeRilE

/control/streaming_command
=V0.2

%% (publish)
JHEREREE StreamingCommand.msg BIFISE

RIFEHITHIES, Wit AEGE T



EZEOSH uint64 request_id: 5 start streaming request 48EERIME— ID, TSR, MBARS
FETZ ID XORERIEES, #RZESIESTRS

bool streaming_finished: fR2HAHELBEAMIEFIINEE—M, True RINAKIXFIL
BPR IEAGRE, VSR ANFLEEWEEIES, FRTERWNE. EFE; False RRIEFE
BUERITIRT, TBASFET ST, #RESEn) (WNERERESMRIESMIES
) o

float32[] position: Z#FFMAHI, FMMEILAZ motion_group FE&E.

o WERHATE, BEFEEXTAHE, BRAXPHIUE, ..., XTnuB], HEAKEH
motion_group RE

o EIRIZE [X,Y,Z,qW, gX, qy, qz] ITHIKRIFEHITES, FEHKES motion_group 5%
BX, B30 motion_group i%&#E Primary (E8) BI¥AKEANT, 1% BothArms (W
) NEEKENLL, UENRAK, E2ENBEURINE.

(FEIFIE

Service /control/set_property_sim
EMhRA =V0.3

BEARN Service Call
BT SetProperty.srv WRERN — FFRmAIXIENR, ARSimREINENY
#OI%ER HSEENBAGITEE, IFERELF. RiFHITSRMAE. HBiRER. SHHECEEED)
BE
EOSH string property_type{ //#R{E388Y, %
"SpeedRatio"; //iI&EN 28 ABIEITERE L]
"TcpPrimary"; /&BEERIGHITHRNMUBENES, BEUTHERT
"TcpSecondary"; //IREABRIFHITHRWUBENES, ANTHERT
"ClearError"; /BN 2B ABIRRTE

"SafelLevel’; //IREZ2FER, F—IEENBARNRIERN. ZERE. HIZRES—F
HRE2ITH, BEEKR, L2RE™E

"EnableDrag"; //BRMXFZ /1HEEhThEE

"EnableSleep"; //REHENKEE (FFH) RE

"SwitchRunMode"; /G TIER,

"JointStiffness”; //AEXTEMBER FTREXTNE, HESK, XTHRMHEE,
"JointDamping"; //AEXTRFER FIRBEXTMER, HREHA, XTRERBHA,
"CartStiffness"; //EHER/RBTIER T IZENBATEE R/RTENNIE R,



Action

SN

BAAT

"CartDampingRatio"; //fEEEREMERX TIREVBATEH RRTEMEE L.
|3

string value{ //valueRY{E%5 property_type Xk

-% property_type /7 SpeedRatio , value BRESEEH [0.01, 1.0] , #IEHE R float64s,
5 "value": "0.5";

-%& property_type 79 TcpPrimary , value 9483070 "X, y, z, qw, gx, qy, qz", #IEEEZE
floate4, NIBEMBEMIRK, ZSWEMEINE, BAEUTHERT, =fFl: "value": "x, vy, z,
qw, qx, qy, 4z ";

-& property_type 3 TcpSecondary , value B9t&=XA "X, y, z, qw, gx, qy, qz", FRiEHEE
iz float64, MUBMBEMRNK, ZSNBEMIINE, ANUTHERR, =Fl: "value™ "x,y, z,
qw, qx, qy, 4z ';

B oo Ak n oo,

-%& property_type A ClearError , value 2=F#F &, =l "value™:"";

- property_type/J SafeLevel, value BYfESEE (0.1, 1.0], #UEHKEZ floated,
"value": "0.3";

-% property_type /9 EnableDrag , value B9%EREZ bool, "1"RRBRAZIERNIN
B, "0"RInKAZHHESIINEE, KFI: "value™: "1";

-%& property_type /3 EnableSleep, value BYESEEAHIEIELEZE bool, "1"RTBEANK
iR, "0"RAZAKE (1%REE) , =6 "value™"1";

- property_type /9 SwitchRunMode, value B9%iiEZRE 2 double, "0"RRMAIEER
X, "I"RRXTETEN, "2"RREDER, "3"RAERRETER;

-%& property_type 73 JointStiffness, value BI%tIESRELZ float64, Bfi FXK/IME
(Nm/rad) , =ff: value: '50';

-% property_type /3 JointDamping, value F9%iERE 2 float6d, BRI 4KF/INE
(Nm-s/rad) , Rf5l: value:'50', #F5JointStiffnessEea A, —iEMRTENMER
=41,

-%& property_type A CartStiffness, value BIEIERELZ float6d, BAIRHK/ME
(Nm/rad) , =ffl: value: '200';

- property_type /3 CartDampingRatio, value FU2KiEEE 2 float64, =fl: value:
'0.8';

}

uint64 request_id: REIRIESHIESS, BFEERESHITRE

/control/move_robot_sim
=V0.2

Action Call



RO BA

EASY

Topic

SRS

ET MoveRobot.action IR BRI — FFRARIMNFEK, RSEFIHITHRIR
NEEISERE S

IEHNBASER T, BEXTEo). Biash. KERIT (X% / RiRiL) , XF8
B/ WE | 25 XTER

string type{ /& BTEhicizEIET, s

"MoveJoint"; /AZHINEBEAB X TBMEEEAE, KIUXTZEEH

"Moveline"; //{ZHIRIKNITEAE LT R BATIE

"StartJointStreaming"; //IFEERATUEES, IS EEXTRES
"StartEEPoseStreaming"; //{FSHENRIBMIZIES, MSEEKRKUE

"StopMove"; //{Z1EiBTN

¥

string motion_group{ //f8 &€& 5EaiiTHIBINBAZ S, K&
"Primary"; //E8, XTHENT, ERTEEMHIES
"Secondary"; //RE, XTRENT, EFTREERITS
"BothArms"; //IWE, XxTEHEN 14, EETWNENRES
"Torso"; //8FF, X<TEEN3

"WholeBody"; //£8X%, X Ti¥i&120, EAFLEMRIE
IF

float32[] target{ //target RY{E5 type 1 motion_group KB

-%& type 3 MoveJoint, target AXTAELHA, BN [XTIUE, -, XPnliE],
n B motion_group JRTE, IANi%ER Primary (A£8)8 n A7, 3% BothArms(3E)BY n H
14, BENBAMAME,

-# type /3 Moveline, target RimBERILERTE, RinERUERAN XY, 2,
qw, gx, qy, qz] , RFAEERAX, z,ry], UEMNBAREXK, ESHNEMARINE,

-% type /9 StartJointStreaming / StartEEPoseStreaming, IZXJRiTHiB4E, SLEMENDH
SEEIE,

|5
bool success: REH/RE, "1"RRIRIESHITNT, "0"RRIERIESHITEK

uint64 request_id: EREIMXIELHIELS, BTERESHITIRE. XEKATHNRSE
i)

/feedback/robot_server_state_sim

=V0.2



BAAN

O EA

1T (subscribe)
REWBARSBREHFTRS, SFEETERER. 3T XTHE5RIFRITEHRMUE
uint64 timestamp: BYja1&;

string status{ //#%, MBARS[BHITRS

Running; //i&af79, AJELS latest_queued_id/latest_finished_id IBER{ES 7
Init; //#IERTS, MNREOPHSTIREIIRTS

Error; /|85, B44 latest_errordrop_id ENIIREEIERK

Idle; //=RH, FTAESAT!

Iy

string run_mode{ //#&, H2BEABITER

Position; //{IE&ET

Drag; //4E5hi&E

Impedance; //FEIIR T

Sleep; //RBEIES (2T ERE)

IF

uint64 latest_queued_id: SHAFIBIERES, RTHFIEHNAIIEFRITHRINIE

KXID, RERFHITESHINERSUIIKE, EATIFEEK (latest_queued_id STHE
), BHEESHITNE.

uint64 latest_finished_id: ETHMIERES, RRAEERITRNRERINEKRID, BT
BIFESHITER

uint64 latest_errordrop_id: s#IREIESHS, BRIEHIENXHBAER

string[] motor_status: 20 PXFENBEITIRE, "OP"RRIERIETT, &= A["OP",
"oP", ...]

float64[] motor_temperature: 20 NETENBEE, KX A[33,33,33,...] , BEf°C

uint8[] motor_error_code: BBz, X 4[0,0,0,...], 0: LIz, 10: REIREE
HERHIE, 20: UEIREBHIESIE, 30: FitEsk

float64[] joint_position: HBARXTRIZFIUE, ¥ [-0.0015,-0.0015,-0.0011,
., BACAIE (rad)

float64[] joint_velocity: M2 A20MNXTHXTERE, #%=079[0.0000, 0.0000, 0.0000,
1 BALRINE/R



Topic
E AR

BABR

float64[] joint_torque: #1128 A20MXTIRILFRXT I, 8 9[-2.0010, 1.3920,
-2.6100,...] , BfIFRINM

float64[] force_sensor: "#ENERESEIE, &
[0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000
1, BIARIREF, BRURAEF

float64[] ee_pose: KimH1788 (End-Effector) BIMIZE, BIUTHETR, BN (X, Y,z
aw, gx, qy, 9z, X, ¥, Z, W, gx, qy, qzl, BIT{L [x,y, z, qw, qx, qy, qzJAEBIE, Ftl
X, ¥, Z,qw, gx, qy, qZJ R AEBIR , (BRI K, ZEHNEMANINE,

1.1298,-0.0041] , X/Z HtREBAIAK, RY hedcBMIANE

float64[] torso_pose_X_Z_RY: FRFIZ[X2E4xR, Z44F, RYAES:], #10/9[-0.0022,

/control/streaming_command_sim
=V0.2

%7 (publish)
EBAZI0E1E StreamingCommand.msg BYALSE

RIFELSIEFIES, BB ALEEIEH

uint64 request_id: 5 start streaming request 48ERIME— ID, BTSSRI, V2B ARS
BT IZ ID RAFRERIEES, BRSESIESRE

bool streaming_finished: fRCHAIELEREAMIEFIINEE—M, True RINAIXFIL
BPR IEARRE, Hss NELLEBWEEIES, FRATERNE. EMFE; False RRIFHE
BUERITIET, TBASFETNIES, #ESEn) (WNTRERSMEIESMIES
) o

float32[] position: ZHAMAI, FERILAS motion_group L&,

o WELAZTESEERN, BEFEEXTAE, &8 motion_group WXxTE#ENINE, 7
BN ANIREAEE, BHENXNEH, BRAAXTIUIE, ..., XTWnfuE], A
K EH motion_group RE

o BIHIZ [X,Y,z,qwW, gX, qy, qz] IEHEIRIGHHITEE, FEHKES motion_group 58%

BX, B30 motion_group i%&#E Primary (E8) BI¥SAKEANT, 1% BothArms (W
B) NBEAKENL, AENRAK, EENBEUEINE,

3. RimiTasEO
RISRITREOMTRIERINTE (RISFEFRS)/ ZIRNFEIE)

Bl



Topic
F b s

BAB

RO BA

EAS

/feedback/ee/left
=V0.2

175 (subscribe)

JHEZA: end_effector_interfaces/msg/EEFeedback
KEHRIVAMIR BRI TERIRS, B8, BE. BAR. 1FER
header: trAEEX, BENEE (stamp) . #1FHR (frame_id) FxER

string ee_name{ //RIFZEZT (RhE_BS_HRA)
BrainCo_Revol_T; //3&Rxi# k2
BrainCo_Revol_E; //3&RNE =hRZs

Linker_L6; //RiOI5FL6

Linker_L20; //R . I5FL20
PaXini_Dex_H13;//tAFEEH13

DH_PGC_140_50; //KEF/M

DH_AG_160_95; //KEFM

}

uint8[] status: KRimHITEFAZ, 0: IDLE (W / EMUfELE) , 1: RUNNING (GEzh
F1) , 2: STALL (38% /1R3P{=L1E) , 100: UNCONNECT (USBXkiE#E) , 255:
UNKNOWN (3 AEIRIHIZE)

EEJointState[] joint_states: XTIIRE

{

string name: X T &, 6EHERIGF: T_MCP(IB15Zf),T_CMC_YAW(IBF51E
5),IF_MCP_PITCH(B$5ZS#),MF_MCP_PITCH(h$5Z5#),RF_MCP_PITCH(E &%
#),LF_MCP_PITCH(/MEZ5 )

—$5%: FINGERL (EMFE)

#XTI{UE [0,100] , BAIABSEL (%)

float32 position

# XTIRE [-100,100], BAIABEDEEER (%/s)

float32 velocity

# XT38 [-100,100], BAIAEDEE (%)

float32 current

#XTORE BUNRKE

float32 temperature

# XTIRZEFZ 0: IDLE 1: RUNNING 2: STALL 100: UNCONNECT 255: UNKNOWN
uint8 state

#XxTIREEND, X, KEXRNLCHES, HMgEIESERFRFH
uint8 error_code
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}

EETactileState[] tactile_states: fifibi{ERIBIRE

{

# XIHEFR, 5XTEF—H

string field_name

# PESIERHE

geometry_msgs/Wrench[] distributed_datas # 24 N

# PEH1TER
uint32 row

# P55 5148
uint32 col

}

/feedback/ee/right
=V0.2

1T (subscribe)

JHEZA: end_effector_interfaces/msg/EEFeedback
LEHREVAMIRIGHITERIRES, E885MUE. RE. BR. hEEE
header: tRAEHEESL, BEMEE (stamp) . 215&R (frame_id) FxER

string ee_name { //RIF&FE (R _BS_hRZA)

BrainCo_Revol_T; //3&Rxi kR

BrainCo_Revol_E; //3&MNE ~=hR s

Linker_L6; //R0I5FL6

Linker_L20; //R 0 I5FL20

PaXini_Dex_H13;//tAFEEH13

DH_PGC_140_50; //KEFM

DH_AG_160_95; //KZEXM

}

uint8[] status: RimHITEIRE, 0: IDLE (=W /EIMI{EL1E) , 1: RUNNING (iEzp
d) , 2: STALL (% /fR4Pf=LE) , 1000 UNCONNECT (USBHiEHE) , 255:
UNKNOWN (AR EIFR 1% %)

EEJointState[] joint_states: XTI

{



Topic
F b2

BAAT

O BA

EASY

string name: XTI&#F, 6EHERIGF: T_MCP(IB8ZH),T_CMC_YAW(IRHEIE
&f)),IF_MCP_PITCH(®$5Z #h),MF_MCP_PITCH(H#58Z5/H),RF_MCP_PITCH(TLR18%=
#h),LF_MCP_PITCH(/JMEZS /)

—3$§%: FINGERL (FTFA)

# XTUE [0,100] , BAIABSDL (%)

float32 position

# XTHERE [-100,100], BAIABESEEER (%/s)

float32 velocity

# XTI [-100,100], BAIAEDLE (%)

float32 current

#xTRE RUNBRKE

float32 temperature

# XTIRZSES 0: IDLE 1: RUNNING 2: STALL 100: UNCONNECT 255: UNKNOWN
uint8 state

# XTIED, 58N, KEXRNEHER, HEMig&ESERFFi

uint8 error_code

}

EETactileState[] tactile_states: fifibi{ERIBIRE

{

# XIHBFR, 5XTEF—H

string field_name

# PG ERHE

geometry_msgs/Wrench[] distributed_datas # 24 N

# PEH1TEL
uint32 row

# P55 518
uint32 col

}

/control/ee/left
=V0.2

%% (publish)

JHEZA: end_effector_interfaces/msg/EEJointControl.msg
EMIES, IEHIEMNRIBHRITRIVRES
header: tRAEHEESL, BEMEE (stamp) . 215& (frame_id) FxER

string[] joint_names{ //x T &R5%
/| 6EHERIFF:
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“T_MCP” ; /#4525 Hh
“T_CMC_YAW” ; /[{B$5#E5h
“IF_MCP_PITCH” ;//&%5%
“MF_MCP_PITCH” ; //H4EZS
“RF_MCP_PITCH” ;//ZRiEZ
“LF_MCP_PITCH” ;///\EZs
EIIL
“FINGERY” ;// &£MAE
I8

uint8 mode{ //3THIEI, Mz

0: POSITION; /i &=

1: VELOCITY; //iRE=H|

2: CURRENT; // Bzl

3: FORCE; // ¥zl

IF

float32[] value: #&=X%4H [q1,92,93,94,95,96], XTEER name RE, 5 name —
—XIRZ, BRIA 61, BXH mode RE, BANESLL (%)

e 2 mode =0BY value ARXTH “TERiZELLF” , BEUESERERZ(0.0,100.0];
e % mode =1BY value AEXTH “SiRELLH” , BUEEERZ[-100, 100];
e % mode =2BY value ARXTH “BiimtttF” , BUESERERZ[-100, 100];
e 2 mode =3B value AEXTH “NiHtLF” , BUEEER(-100, 100]

/control/ee/right
=V0.2

%% (publish)
JHEA: end_effector_interfaces/msg/EEJointControl.msg
IS, EHAEMNREHRITRIRS
header: tRAEEL, S&MEE (stamp) . 2i5&R (frame_id) FTER
string[] joint_names{ //X T &5 &
/| 6EHERIFF:

“T_MCP” ; //1815%
“T_CMC_YAW” ; //iE#E#25h



(FEIFIE
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“IF_MCP_PITCH” ; //&$5Z5HH
“MF_MCP_PITCH” ;//h352Zs
“RF_MCP_PITCH” ;//ZRI5%
“LF_MCP_PITCH” ; ///\EZ5
/] &m
“FINGERL” ;// EMFE
I8

uint8 mode{ //iTHIER, HEs

0: POSITION; /{uE =l

1: VELOCITY; //iREL=H]

2: CURRENT; // BBtz

3: Force; /| 71¥%=H

Iy

float32[] value: =X %4 [q1,92,93,94,95,96), XTIEEMH name RE, 5 name ——
SYRZ, BAIA 61, BXH mode JRTE, RAANEDEL (%)

e X mode =0BY value AEXTH “LrIFZELLH” , BUESEEZE[0.0,100.0];
e 3 mode =1BY value AEXTH “EohRELLEF” , BUESEEZE[-100, 100];
e 3 mode =2BY value AEXTH “BRkmttLF” , BUESERERE[-100, 100];
e 3 mode =3B value ARXTH “ibtbH” , BUESEEZ[-100, 100]

/feedback_sim/ee/left
=V0.2

1T (subscribe)

JHEZA: end_effector_interfaces/msg/EEFeedback
LEHREVEMIRIGHITERIRES, B885MUE. RE. BR. NEEERE
header: fREHEESL, BEKEE (stamp) . 2i5&R (frame_id) FxER
string ee_name { //RimIEEEM (@mhE_ES_has)
BrainCo_Revol_T; /&R O kx2S

BrainCo_Revol_E; //3&fE =2
Linker_L6; //R 0 I5FL6



Linker_L20; //R 0 I5FL20
PaXini_Dex_H13; //tAFEfEH13
DH_PGC_140_50; //K&E%* M
DH_AG_160_95; // K&

}

uint8[] status: FKiEHITEIRE, 0: IDLE (W / BMiI{ELE) , 1: RUNNING (Bzh
) , 2: STALL (3% /{®#P{=LE) , 100: UNCONNECT (USBki%E#E) , 255:
UNKNOWN (3 AR EIKIFIEE)

EEJointState[] joint_states: XTIIRT,

{

string name: XTIZ#F, 6EHERIGF: T_MCP(IB8ZH),T_CMC_YAW(IBHEIE
&f)),IF_MCP_PITCH(®$5Z5 #h),MF_MCP_PITCH(H#8Z5/H),RF_MCP_PITCH(TR18Z
#),LF_MCP_PITCH(/)\EZS i)

—#8%:. FINGER1

# XT{UE [0,100] , BAIABDLE (%)

float32 position

# XTHRE [-100,100], BLAIRABESEEER (%/s)

float32 velocity

# XTI [-100,100], BAIAEDEE (%)

float32 current

#xTRE RUNRKE

float32 temperature

# XTOIRZSES 0: IDLE 1: RUNNING 2: STALL 100: UNCONNECT 255: UNKNOWN
uint8 state

# XTIED, 58N, KEXRNEHRER, HEtig&ESERFFi

uint8 error_code

}

EETactileState[] tactile_states: fiii{ERIIRT,

{

# XIBMR, SXTRIT—H

string field_name

# PSR

geometry_msgs/Wrench[] distributed_datas # 24 N
# PEHIITER

uint32 row

# PE51I51%8

uint32 col

}
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SN
BAAN
O EA

EOS

/feedback_sim/ee/right

=V0.2

1Ti5 (subscribe)

SREPRENAEMIRIGHITRIVAS, BaNuE. ZE. BR. 1FER

header: TRAEHEk, BEMEE (stamp) . £45%& (frame_id) FxER

string ee_name { //RIFIKE B (RhE_BS_h4)

BrainCo_Revol_T; //5&Rx3#t k7

BrainCo_Revol_E; //5&RE =24

Linker_L6; //Ri0I5FL6

Linker_L20; // R I5FL20

PaXini_Dex_H13; //tHFEEH13

DH_PGC_140_50; //KEFEM

DH_AG_160_95; //KEFM

}

uint8[] status: FRimMITEFIRZ, 0: IDLE (N /EMIfFLE) , 1: RUNNING (BHf

) , 2: STALL (&% /{®{P{S1E) , 100: UNCONNECT (USBZRiZE#E) , 255:
UNKNOWN (3 AR EIRIHIEE)
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EEJointState[] joint_states: XTI,

{

string name: X Ti& %K, 6EHERIGF: T_MCP(IBI8ZH),T_CMC_YAW(IHEIZE
&h),IF_MCP_PITCH(&$525#h),MF_MCP_PITCH(-F$5Z5gh),RF_MCP_PITCH(E&15Z
#),LF_MCP_PITCH (/Mg Z5h)

183 FINGER1

#XTE [0,100], BUAEREE (%)

float32 position

# XTRE [-100,100], RAANBEFLEER (%/s)

float32 velocity

# XTI [-100,100], BAIABESLE (%)

float32 current

# XTORE BUANBRKE

float32 temperature

# XTIRZESES 0: IDLE 1: RUNNING 2: STALL 100: UNCONNECT 255: UNKNOWN
uint8 state

# XTSRS, &K, KRERNTHIES, EtgSEIsSERRFHi

uint8 error_code

}

EETactileState[] tactile_states: fiPifERLETIRE,

{

# XIFHBMR, SXTET—H

string field_name

# 5 45E

geometry_msgs/Wrench[] distributed_datas # 841 N

# [E51T%8
uint32 row

# 555148
uint32 col

}

/control_sim/ee/left
=V0.2

%% (publish)

JHEA: end_effector_interfaces/msg/EEJointControl.msg
EHIES, EHIEMRGEHRITRIRS

header: tRAEEL, S&MER (stamp) . 2i5&R (frame_id) FxER
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string[] joint_names{ //X T &R5|&
/| 6BHERI5F:
“T_MCP” ; /[{B15E
“T_CMC_YAW” ; //#335¥EEh
“IF_MCP_PITCH” ;//&15%
“MF_MCP_PITCH” ;//F$EZ
“RF_MCP_PITCH” ;//%4&$D
“LF_MCP_PITCH” ; ///M&Z
EIIL
“FINGERL” ;
I

uint8 mode{ //3THIER, MW
0: POSITION; /i &E1EH!

1: VELOCITY; //iREEt= 4]

2: CURRENT; // BBzl

3: FORCE; // 71¥= %l

I

float32[] value: X %k4H [q1,92,93,94,95,96], XTIEEMH name RE, 5 name ——
SRz, BAIA 6D, S XH mode JRE, BANBDLE (%)

e % mode =0BY value AEXTI
e % mode =1BY value AZXTI
e X mode =2BY value AZXTIH
e 3 mode =3B value HEXTIH

/control_sim/ee/right
=V0.2

%% (publish)

“ZHIZELLR” , BESEREIZ[0.0, 100.0];
“EEhRELLF” , BESEERZ(-100, 100];
“EftHEEE” , BYESEEIZ(-100, 100];
“FEmdtesl” , BEEERZ[-100, 100]

JEHERAY: end_effector_interfaces/msg/EEJointControl.msg

Rm1E<, ERENRERITEIVRES

header: fREHE%, BSHER (stamp) . £i5&K (frame_id) FER

string[] joint_names{ //X T &R5&



/| 6BEHERIZF:
“T_MCP” ; /[{B15%E
“T_CMC_YAW” ; //4B454Z5h
“IF_MCP_PITCH” ;//&38%Z
“MF_MCP_PITCH” ;//fh$5Z5
“RF_MCP_PITCH” ;//Z&IEZ
“LF_MCP_PITCH” ;///IME%

eI
“FINGER1” ;

I8

uint8 mode{ //FEHIRT,
0: POSITION; //fi &=l

=

. VELOCITY; //iRE#=H)

2. CURRENT; // BBzl

3: FORCE; // 733=l

Ip

float32[] value: =A%k [q1,92,93,94,95,96], X TiEKEH name RE, 5 name ——
SIRZ, ZRIN 6, BXH mode RE, BMANESEL (%)

e 3 mode =0BY value AEXTH “HrIFZELLH” , BUESEEZ[0.0,100.0];

e 3 mode =1BY value AEXTH “EohERELLF” , BUESEREE[-100, 100];

e % mode =2BY value AEXTH “EBiimtittF” , BUESERERZ(-100, 100];

e % mode =3B value ARXTH “HRHLLE” , BEEERZ(-100, 100]

4. REEHHZO

(1) ##

Service
SV (TN

BABN

/mapping_node/set_map_name
=V0.3.2

Service Call

BHENXROS2ZEEMIL: nav_interfaces/srv/SetMapName
REMEZIR (KBAE start_mapping BIER)

HK:



String map_name: TEZEFIEF], REANREEREAMEXHR, FEFRH, RN
RN [ 8F | THIZ%

M :
Bool success: MEIZBIETIKEML, BENIRTGERDY, BEANLIRTZERK,
String message: REIMNLZERFERER

Service /mapping_node/start_mapping
F 247 =V0.3.2

EAAR Service Call
¥EROS2H BT std_srvs/srv/Trigger

1% BA BEEE
EO2W BER TEK

R :
Bool success: BEhEEIREMII, BENIFR AL, BUERORTIENK;

String message: REIMNERBERER

Service /mapping_node/finish_mapping
AR =>V0.3.2

BEAAR Service Call
FRAEROS2H BAE T std_srvs/srv/Trigger

BEOWEA FEREE
EOSW BER TEK

Mo &7 :

Bool success: BEEREEFHFREFEMIN, BUENIRTHTN, BUENORRKK,;

String message: REINZERBERER

(2) =EfiI

Service /localization_node/start_localization
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BAB
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EAS

Service

E R AR

BAAT

1% BA

EAS

Service

VRS

BABR

=V0.3.2

Service Call

FRAEROS2E BAET std_srvs/srv/Trigger
BohEM (FHEahft%k)
BEXK: FTiER

e 87 -
Bool success: EfIBIEEMI, BUENLIRRKI, BENORTKK,;
String message: REIMLERFERER

/localization_node/stop_localization
=V0.3.2

Service Call

¥EROS2H BT std_srvs/srv/Trigger
ELIEEL
BER: TIEK

R :
Bool success: EfFIEEBEMIN, BUEAIRIAIN, BUERORTIENK;

String message: REIMNERBERER

/localization_node/reset_localization
>V0.3.2

Service Call

FRAEROS2H BAE T std_srvs/srv/Trigger
BEEMRS (FCXAHFEN, BEMB—RELL
ER: TIEK

MR :
Bool success: EEBETEML, BUENIRTKT, BENIRTRK;
String message: REINZERBRER



Service /localization_node/relocalization
R =V0.3.2

BEAEX Service Call
BENXROS2E BRI nav_interfaces/srv/SetPose

O MEABEM RE—TIRUE, MAEURRETZBAIE#ITEEN)

EOSW X

float64[] pose.position: FREEMEFHMBELIR, BXAXY,z] (BERLIRRTHMUE
5EPE) , BAIAK, RIBMELITREE,

float64[] pose.orientation: KEMNZES, BOTTHFRT, BRAAXY,zw] (T, FHE
x2+y2+z2+w?=1) ;

pose.covariance: {UZMMAEREM, REVBMUZENEREE, NALTEREA, BEEEH
&, BEVBEECAIZARAE (40[0.1,0,...,0.1])

MR :
Bool success: BEMIZLBAIMA, ENIRTKY, BEHNORTKY;
String message: REINZERBRER

(3) WEEE

Service /map_manager/get_map_list
F xS >\V0.3.2

EAAR Service Call
HEXROS2ZHEEMET nav_interfaces/srv/GetMaplList

BOWEA IREY S i E B RPFTA B AVHE
EOS BEXR: FTIEs

O :

String[] map_list: FAEERENBIRYIR, THARTTEIME,
Bool success: &EEEEMI, WENIRTAY, BERAIRTEK;
String message: REINERBERER

Service /map_manager/get_map_folder
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Service
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BAAT

BOWEA

EOS

Service

SRS

BABN

=V0.3.2

Service Call

HEXROS2EEMT nav_interfaces/srv/GetString
REERIHMENFEEE R
BEXK: FTiER

Mie) 7 :
String data: MERFHEST / EXTEREF
Bool success: EHREMIT, BUENIRRHIN, BENORTIEKMY,;

String message: REIFLERERER

/map_manager/get_map_name
=V0.3.2

Service Call

BE XROS2EEMI nav_interfaces/srv/GetString
SR EY 2 81 7 i AP 10 i B9 E] 22 #R
ER: BIEK

MmRY :

String data: HETMNEAYE BT

Bool success: &ERZEMY, BUENIRTHY, BERNORTKRY;
String message: REINZERBERER

/map_manager/get_current_map_info
=V0.3.2

Service Call

B E XROS2;E BT nav_interfaces/srv/GetMaplinfo
REVEHRIINEMERNES
BER: TEKR

e 87 -



Service

VTR

BABR

Service

kA

BABT

RO BA

EEdMES

map_info: #ETHIE, ©&map_load_time. resolution. width. height. originF=
B

String map_name: H@j#tE&E;

String map_path: HFitE X HTERER,

Bool success: &EfIREMY), BENIRTALY, BUBEBRNORTKY;

String message: REIMNERBERER

/map_manager/load_map
>\V0.3.2

Service Call

B E XROS2;EEM I nav_interfaces/srv/LoadMap
INEIEE B FRAYHIE]

BEX:
String map_name: EMHNMEZIR (MIAZE get_map_list REINEHHEZFR)

Mie) 7 :
Bool success: MEHEEMIN, BUENIFRRHIN, BEAORIEN;

String message: REINZERBERER

/map_manager/remove_map
=V0.3.2

Service Call

B E XROS2;EEM T nav_interfaces/srv/DeleteMap
fIBR$E E & FRAYHE]

EXR:
String map_name: EffiBReVHEIRZR (MIAE get_map_list REIMNERERZR)
e 87 -

Bool success: MIBREEMII, BUEAIR AL, BUEANORTIENK;

String message: REIFLERERER



(4) EBFREiIEWEO
JHEMIUEE geometry_msgs/Twist i

Topic /feedback/odom
V(TN =V0.3

AR 1717 (subscribe)
FREROS2E B nav_msgs/msg/Odometry

BEOWEA REXA B A SR ERIHERS (Odometry) , BENBANURSEHERERER.

HREFEEMT: msgtwist.twist

EOSH% float64 twist.twist.linear.x: JREX X A M ENLRE, 2410 m/s, BUEEER [-1.0,
1.0]

float64 twist.twist.angular.z: REXSR Z #RVAERE, 2{iX rad/s , BUESEER [-1.0, 1.0]

Topic /control/cmd_vel

R AR =V0.2

BEABR %7 (publish)

O EA Aie<, EHNSANEE, BRELERE. ARE, KRS ANEHNE. E&FE
EOS% float64 linear.x: FREX X #75 M ERLEE, Bk m/s, BEEEN [-1.0,1.0]

float64 angular.z: FREXGE Z BVARIRE, 2R rad/s , BUESEER [-1.0, 1.0]

(5) 2RBERZEFEA
ERBMREEHEORTRRER 8 TMEINBEITRESEL TR,

Topic /feedback/omni_chassis_motors

SN =V0.2

BAFR 1T (subscribe)

RO BA KPR 2 MRENVBIEREMNZRENAE

EOSH% header: TRAHEL, BEEE (stamp) . £i5& (frame_id) FxERE



float64[] position: £MEENZFBIAE, BAAENLEE, AREHE,
ERRAE, AERAE], NEEERE[1/2,1/2], BuRMNE (rad)

float64[] speed: RRERENERE, BN [EILRE, GRIEERE, £
FRERE, GERAREE], BETBER[-1.0,1.0], BA=2XK/ (m/s)

Topic /control/omni_chassis

R AR =V0.2

BEASGR %% (publish)

EJmpPY)E AiE<, KUeRKEBH

EOSH% header: TRAHEL, BEMEE (stamp) . £i5& (frame_id) FxTERE

float64[] position: 2RIKEZNERRALNAE, BN [CLAE, ARRAE, £/RH
E, AEKAE], NEEEZ[-1/2,1/2], BuURME (rad)

float64[] speed: 2MKERENEE, BN [ERICLERE, ARIICLAERE, LRILAER
B, ARLEEE], BETERZ[-1.0,1.0], 2K/ (m/s)

(6) REfEEDO

Topic /feedback/chassis_pose
F b2 =V0.2

BEANAR 1T (subscribe)
EFHrHEROS2 JHE geometry_msgs/PoseStamped BI3ZE

#1158 SCRPEREVREEERIGE (EFESMINEE
EZOSH header: fRAEHEL, BEEE (stamp) . 2% (frame_id) ExEE

float64[] pose.position: REZTEMEFHIUELIR, BRAXY,z] (BERREFREATHAMAE
¥EFE) , BAIAmM

float64[] pose.orientation: EREBHIZED, BXAXyY,z,w] (BT, #HEXC+y*+z2+w?=1)

Topic /control/nav2_pose
EMhRA =V0.2

BAAN %% (publish)



O EA

EAS

Topic
F i

BABT

1% BA

EAS

EFHRHEROS2 JHE geometry_msgs/PoseStamped B9 E

RmiES, EHREEHIERUE (FHBESMINE) , FEEMIENNESHEERN
BYR, B EEEE .

header: trAEEk, BANEE (stamp) . #1FHR (frame_id) FxER

float64[] pose.position: EKEEMEFHBETIE, B AXY,z] (BERRETFRATHUE
¥EPE) , BRI m

float64[] pose.orientation: KEMEZ, BXAXy,zw] (T, HEX2+y*+z2+w?=1)

/control/ctrl_pose
=V0.2

%% (publish)
FRAEROS2E B geometry_msgs/PoseStamped

RmiES, EHRESEERUE (FABSMIEE) , CHFELBEHNEREM
ek, FEEBaTREE, $RRARKAYRIR;

header: trEEHEEk

float64[] pose.position: BIrUBRIHERREIR X/V/ZHBME) , BXAX,Y,
z], SEERIENSBAIESE (GHE) HE, BAAm

float64[] pose.orientation: BirZESMETHFRT (BAFHEARNBANTEE
m) , XA Y, z, w], BHEETHYIER: +y*+z2+w?=1

(7) REELRSEZO

Service

SN

BAAT

BOWER

OS2

/save_charging_pose
=V0.3

Service Call

EFROSHREStd_srvs/srv/EmptyiE I — B P IR AXIER, RS HREIML

FRELZESR, BB ASFFREAERENESEZNEES GEBREERS
0.7m-1m)

BER FBER, BERE {} AXZFAHHEMEK.

Mie &7 :

Bool success: UERFEEMII, “17 RRALN, “07 RRARH,



String message: REINRTER, BEESFRFNETRLIFER,

Action /auto_charing
4 AR >V0.3
BEABR Action Call

O EHNSEABFHH RSB, BTZEOTAERES, HEIREWEA
HIEIFER,

BEOSH K
Object goal: T&#5<, =fil: {force:true}, 2%I[EIFE

Mel R -
String feedback: RIGHFIRE, BIEEITH /KDL / KK
Bool result: EIREXEEMID

5. 2B uEMASEO
2HURMASEOBTFREUERBRGEHE OXE/RERNEGR. ZHUIMU. BAETES
=) o
W EEMN
fEATER sensor_msgs/Image jB B 288!

Topic /camera/left_eye
AR =V0.2

EABR 1717 (subscribe)
ETFHRERIROS2 JEE sensor_msgs/Image IR E

O EA SCEYERENR B 4B £ B WEGRBUE RS

EOSH% header: fREEEL, BEMEE (stamp) . #iFHR (frame_id) FxEE,
frame_id= “left_eye" (£8)

uint32 height: BI&EE (1780
uint32 width: BI&G=E (5130

string encoding: E&4RI3HE



Topic
&b

BABN

Topic
F b s

BAAT

O BA

EASY

uint8is_bigendian: FWFAFIR, 0 XRT/NmF, 1 RTKIEF , BEIENO
uint32 step: BITFET, step =width * ENMEEF T

uint8[] data: EGEIEARGEK (R1TEMHE) , BHIEKE = height * step

/camera/right_eye
=V0.2

iTi# (subscribe)
ETHRERIROS2 JE A sensor_msgs/Image B3 E

SCRSIRENIX B A8H A B I EIGBUE R S8

header: fRAEHEX, BENER (stamp) . #45R (frame_id) FxESR,
frame_id= “right_eye" (FB)

uint32 height: Bl&=E (1780

uint32 width: EI&Z=E (5130

string encoding: E&R4RIBIE

uint8is_bigendian: FTFINIR, 0 /RN NmF, 1 RAKiKF , BERENO
uint32 step: |ITFETE, step =width * ENMEEF T

uint8[] data: BGEUEAME (BR1T7EME) , BIBEKE = height * step

/camera/kfc_compressed
=V0.2

iTi# (subscribe)
EFHrHERROS2 JHE sensor_msgs/Compressedimage 93X H

SCESIRENR BBV BV E 48 Bl &

header: fRAHEEL, BEEE (stamp) . #5&R (frame_id) ExEE,

header.frame_id= “kfc_compressed"
string format: EEEGNESEER, BEEHN"jpeg”

uint8[] data: FfEJPEG RN EEEHNEGRFEIE (JPEG XHHIFTIR)



Topic
&b

BABN

Topic
&b

BABT

RO BA

EEdMES

/camera/left_eye_resize
=V0.2

iTi# (subscribe)
ETHRERIROS2 B & sensor_msgs/Image B3 E

SKEIRIEI R TAREHNEBEG

header: #AEHEkL, BEER (stamp) . #i5%& (frame_id) FlER,

header.frame_id= “left_eye_resize"

uint32 height: Bl&=E (1780

uint32 width: EI&Z=E (5130

string encoding: EfR4RIBIE

uint8is_bigendian: FTFINIR, 0 ®RNNmF, 1 RAKiKF , BERENO
uint32 step: |ITFET, step=width * EMEEF T

uint8[] data: BGEUEAME (BR1T7EME) , BUIBEKE = height * step

/camera/right_eye_resize
=\V0.2

iTi# (subscribe)
BT HRERIROS2 JE & sensor_msgs/Image B3 E

SSRRENEIRTIAREENEBE G

header: tREEHESk, BANER (stamp) . £i5& (frame_id) FER,

header.frame_id= “right_eye_resize"

uint32 height: BfG&EE (1780

uint32 width: BREE (5150

string encoding: ER4RIBIE

uint8is_bigendian: FTFIRIR, 0 R/RN/NmF, 1 RIAKiEF , BERENO
uint32 step: BTFTE, step=width * 8 MEEFTH

uint8[] data: EGEUBASKR (FR1T7EE) , FUEKE = height * step



Topic /camera/kfc_calib_data
4 AR >V0.3

AR 1T (subscribe)
fEFROS2#R A std_msgs/StringiE BT

O EA SKEPERENABHNZMER

EOSW stringdata: #ANAZER, BN yaml, ESESEVHEE. Tr. BERABFXE
28, UNRABNBIRES K.

A REAH
fEFAROSHREE B 451

Topic Jorbbec/front/rgb
4 AR =V0.3

BABR 1T (subscribe)
fFEFROSHTR AEsensor_msgs/Imageil Bz

15 BA IRENAIEREZABNFIF BRGB

BOSH header: tRAHEEkL, BENEE (stamp) . #1FH (frame_id) FXER,

header.frame_id="chassis_camera_front_link" (front)

Topic Jorbbec/front/depth
SN =V0.3

AR 1717 (subscribe)
fEFROSHRAsensor_msgs/Imageil BA&=

BEOWEA FREX AR E BN AR EE

EOSH% header: fREEEL, BEEE (stamp) . #FHR (frame_id) FxEE,

header.frame_id="chassis_depth_front_link" (front)

Topic Jorbbec/front/camera_info



ERhR A >V0.3
175 (subscribe)

BEAEN
fFEFROSHR Esensor_msgs/Cameralnfoili B8
#Oi% A8 RENAIREMENBENARS. BEEE
EOSH header: fREEEL, BEMNEIE (stamp) . 2iF&R (frame_id) FxEE,
header.frame_id="chassis_camera_front_link" (front)
Topic Jorbbec/rear/rgb

4 AR >V0.3
175 (subscribe)

BEAAR
fEAROS24REsensor_msgs/Imageid B8R
EOER RENEEREABHAYF EBRGB
EOSH header: toEEEL, BEFEE (stamp) . #ir&R (frame_id) FxER,
header.frame_id="chassis camera_rear_link" (rear)
Topic Jorbbec/rear/depth

bl =V0.3

BABR iTi# (subscribe)
fFFROS2#T fEsensor_msgs/Imageili Bz
#OI%ER REEREMENREE
EOBH header: tRAEEL, S&MER (stamp) . 2i5& (frame_id) FxER,
header.frame_id="chassis_depth_rear_link" (rear)
Topic Jorbbec/rear/camera_info

F AR =V0.3

EABR 1T (subscribe)
fFEFAROS2MYR A sensor_msgs/Cameralnfoil S48t

EOWEA REERZEVFENAZ, BEER



EOSW header: #RAEHEkL, BEER (stamp) . #i5%& (frame_id) FlER,

header.frame_id="chassis_camera_rear_link" (rear)

BEEBAEM
FRARERNros2)E Esensor_msgs/Image

Topic /camera_l/color/image_rect_raw
SV (TN =V0.3.0

EABR 1717 (subscribe)
ETFHERIROS2 JEE sensor_msgs/Image IR E

EOULER SCBYIREN A F RSB AEN AR & RGB Bl

EOS% header: fRAHEEL, BEMEE (stamp) . #45% (frame_id) FxiEE
uint32 height: B&=E (1780
uint32 width: BEI&REE (51%0)
string encoding: BE/RRRIIE
uint8is_bigendian: FTFIRIR, 0 Riv/NwF, 1 RAKiHF , BEIERO
uint32 step: STFTE, step=width* ENMEEFTE

uint8[] data: EGEIBAEK (FR1T7EE) , FUEKE = height * step

Topic /camera_l/aligned_depth_to_color/image_raw
SV (TN =V0.3.0

AR 1717 (subscribe)
BEFARHERIROS2 B R sensor_msgs/Image HI3XE

EOULER SEBYIREN A F R R AR B0 R EE

EOSH% header: fRAHEL, BEMEE (stamp) . #45% (frame_id) FxiEE
uint32 height: BI&EE (1780
uint32 width: BEI&EE (510

string encoding: E&4RI3HE



Topic
&b

BABN

Topic
F b s

BABT

RO BA

EEdME2

uint8is_bigendian: FWFAFIR, 0 XRT/NmF, 1 RTKIEF , BEIENO
uint32 step: BITFET, step =width * ENMEEF T

uint8[] data: EGEIEARGEK (R1TEMHE) , BHIEKE = height * step

/camera_r/color/image_rect_raw
=V0.3.0

iTi# (subscribe)
ETHRERIROS2 JE A sensor_msgs/Image B3 E

SEBYIREN G FREERAEN AR & RGB BlfR

header: TRAHEL, BEEE (stamp) . £i5& (frame_id) FXER
uint32 height: Bi&EE (1780

uint32 width: EI&Z=E (5130

string encoding: E&4RIZIET0

uint8is_bigendian: FHFIRIR, 0 ®R/NmRE, 1 RAKHF , BERENO
uint32 step: BITFETE, step =width * ENMEEF T

uint8[] data: EGEIERGK (R1T7EMHE) , BHIEKE = height * step

/camera_r/aligned_depth_to_color/image_raw
=V0.3.0

iTi# (subscribe)
BT HRERIROS2 SE A sensor_msgs/Image B3 E

SERYIREN FREER AN AR EE
header: TRAHEL, BEEE (stamp) . £i5& (frame_id) FxERE
uint32 height: Bl&=E (1780
uint32 width: B&EE (F1%0
string encoding: EfR4RBIE

uint8is_bigendian: FTFINIR, 0 /RN NmF, 1 RAKiKF, BERENO



uint32 step: |ITFETE, step =width * ENMEEF T

uint8[] data: EGEIEARK (R1TEMHE) , BIEKE = height * step

Topic /camera_l/aligned_depth_to_color/camera_info
4 AR >V0.3

BEAAR iTi# (subscribe)
fEFROS2MIFR AEsensor_msgs/Cameralnfoil Bz

O REVEFBEEENEETIAS. BEER

EOSW header: #RAEHEk, BEER (stamp) . #i5% (frame_id) FlER,

header.frame_id="chassis_camera_rear_link" (rear)

Topic /camera_r/aligned_depth_to_color/camera_info
4 WA >V0.3

BEANAR 1T (subscribe)
fEFROS2MIFR A sensor_msgs/Cameralnfoil Bz

O RENAFREEMENAENNS. BEES

EOSH header: tREHEESL, BEEE; (stamp) . #i5&R (frame_id) FxiEL,

header.frame_id="chassis_camera_rear_link" (rear)

IMUfZREEE (fR1ENE S 5T)
fEAROS2FRER sensor_msgs/Imu.msg i B8

Topic /imu/chassis/refined
AR >V0.2

BABR 17158 (subscribe)
EFARHERIROS2 B R sensor_msgs/Imu.msg IR E

O EA SCRPRENR R IMU BapIRES, BEES (i) « ARE. LIEERNGE

ZOSH header: fRAHEL, BEKEE (stamp) . £45%& (frame_id) FxER,

header.frame_id = "imu_chassis_link"



BT

SEHEZEA: std_msgs/Header

orientation: [REZZE (T [x,y,z,w], HE x> +y*+z2+w?=1) , HRIFOD. #
R. winfA

JHEZRA: geometry_msgs/Quaternion

float64[9] orientation_covariance: Z&MAZE, 3x3 hEEHEE, RIMESNENFHE
%

angular_velocity: JFKE%E x/y/z MG ARE, 2A2ME/F (rad/s)

JEHEZA: geometry_msgs/Vector3

float64[9] angular_velocity_covariance: BREWHE, 3x3 A EEME, RIRABREN
ENRHEM

linear_acceleration: JREA x/y/z MIBYAINERE, FAIR m/s?

JHEZEA: geometry_msgs/Vector3

float64[9] linear_acceleration_covariance: IEREMAZE, 3x3 A EHERE, KRR
EME R ARHE 4

FERTRAERIROS2 8 B sensor_msgs/LaserScan.msgi&=

Topic
F 247
BEARAR
EAmpL

EASY

/laser_scan/front

=V0.2

175 (subscribe)

SCETIREX AL AR, E8/ME. iiE. BER. BEFER

header: fRAHEEL, BEEE (stamp) . $5&R (frame_id) ExEE,
header.frame_id = "laser_forward_link"

JEHEZA: std_msgs/Header
float32 angle_min: REHE, RAAIME (rad)
float32 angle_max: &ERAE, 2MUNME (rad)
float32 angle_increment: #E4@ =z EINAEREIRE, £AUAME (rad)
float32 time_increment: BRI RAUREFETE]EIFE, PR{IAs

float32 scan_time: FHiE—EBIEEAEEE), BN S



float32 range_min: s/NBXNEEE, $EAIA m
float32 range_max: mRABMMEEE, B A m

float32[] ranges: FEEE#IE, HAKE =1HAHES28 (A angle_min. angle_max.
angle_increment i+&) , Bl m

float32[] intensities: BN RETBELIE, 5 ranges AKE—H, RMBIIRFNEER

Topic /laser_scan/rear
F AR >V0.2
AR 1T (subscribe)
EOBLER KRN EENEEN RS
EOSH header: TRAHEL, BEMEE (stamp) . £i5& (frame_id) FxEE,
header.frame_id = "laser_back_link"
JHEZEAY: std_msgs/Header
float32 angle_min: EiaAE, RAAME (rad)
float32 angle_max: #RAE, 2MAIME (rad)
float32 angle_increment: #E¢@ =z ENAEER, LAUAME (rad)
float32 time_increment: 1B = AYKAERT(B)EIRR, SIS
float32 scan_time: FHiE—EELERSETE), BAAS
float32 range_min: &/NERCUNEEE, 2 m
float32 range_max: SABMMEEE, B m
float32[] ranges: FEE#UE, HAKE =328 (H angle_min. angle_max.
angle_incrementit®&) , BfIAm
float32[] intensities: BNXRETRELIE, 5 ranges AKE—H, RMEMMRFNEER
BiFitiEn 2®miEn

AR AEROS2 JHE nav_msgs::msg::0dometry

Topic

SRS

/feedback/odom

=V0.2



BEASR %% (publish)
FRAEROS23E Bnav_msgs/Odometryi& =t

O B ESARRETHE, SEIE. THERERLITRER

EOSH header, E&0EE (stamp) . #ir&R (frame_id) FxER,
frame_id ="odom" (BiEITLITHR, XBMESH28AIEEh)

float64[] pose.pose.position: B-R/RBIRA THIERFE, B AXY,z], BAZEm
float64[] pose.pose.orientation: BHRRETATHES (M) , BHXAXY,z,w]
child_frame_id = "base_footprint" (#M2BBAREFLLIRR, XKEBEERITSAEEE)

twist { //IZEHIRE

float64[] linear: &RE, =X A(linear.x, lineary, linear.z], Bfigm/s, BUETEERZE
[-1.0, 1.0]

float64[] angular: AZEE, #XAlangular.x, angulary, angular.z], B{IEME/F
(rad/s) , BUESEER[-1.0, 1.0]

}

6. RGNS S I2HREN

Topic /supervisor/system_status

R AR >V0.2

BEABR %7 (publish)

OB AT R (supervisor) KRARHHBARFNLFBITRS, SFEHFIRIAMNANG

=T
R B E XM supervisor_interfaces/msg/SystemStatus 8 2&

BEOS% current_mode: HaiRHIER
R B E XM supervisor_interfaces/msg/SystemMode B ERE T

uint8 mode{ //#2{{E, W&

0; //REX

L //85

2; /[7&#

3; /[E

4; /| ACT



Topic
F b2

BAA

99; // 8, FRBRSIFLE

}

string mode_name{ //{&2X &k
"UNDEFINED"; //RE X
"TELEOPERATION"; //3Z121EE=
"MAPPING"; //E2EI&E =,
"AUTONOMOUS"; //B&htE=

"ACT"; [/ EIRIFIET

"STANDBY"; //#¥8si&30, PRBRRSELLE
}

startup_mode: RHEFHBENETRIFIGRTS
R B E XM supervisor_interfaces/msg/SystemMode BB

uint8 mode{ //IR\E,

0; //REX

1;//88

2; /&

3; //#E

4; /| ACT

99; // #¥en, FRIBERRSFLE

}

string mode_name{ //&EX &k

"UNDEFINED"; //5RE X

"TELEOPERATION"; //3Z121FIR =

"MAPPING"; //2EE

"AUTONOMOUS"; //Bzhi&E=R

"ACT"; 5 E IR IFRT

"STANDBY"; //#eiR3(, FRBMRS(ZLE

}

/supervisor/change_system_mode
=V0.2

Action



fERAEENXH supervisor_interfaces/action/ChangeSystemMode 4 B8
EOWAE TR YFI R AR

EOSH Goal: Bftr, BFIHKIXAIRSBIER, BERIFE
target_mode{ /BRI BirERE
R B E XM supervisor_interfaces/msg/SystemMode ;BB
L //85
2;/[E%
3; //2HE
4; |JACT
}
bool startup: BFZENFANER, false RRAFANER, trueRTANEBER

Result: RRSB|RITEMEREAEFIHNER, BERNFR

bool success: #ERANMREBERY, falseRRFEXRIIE, trueRTIER IR
string message: BWINIHRAITERMBRER, W “IREERIAIL”
Feedback: ARSZEBEMITIEFFIMMAEFHLXNHERSR, GEHINFER
float32 progress: #EXHRAYHE, BYE [0.0, 100.0]

string status: HETHITUHRMLAPRESER, W “EEXAHFRS

RS S FIERF EC PR
RFERESLIE RS topicR#FR/diagnostics_agg,

(1) Z{&xX7 (manipulator)

key it aX
<KTIE>_position FLOAT rad XTUE
<KTE>_velocity FLOAT rad/s XTIRE
<ETE> _effort FLOAT 42K XTNE
<KTiF>_operational BOOL XPEE LBfFge (OP) :

True BfE8E / False K fERE
<ETE> alert INT $8i%RE5 XTEIREE

<KXTE>_temperature FLOAT °C XTEBENEE



(2) & (chassis)

BEPIRE

key %

linear_x / linear_y /

linear_z

angular_x / angular_y

/ angular_z

position_x /
position_y /

position_z

orientation_x / FLOAT

orientation_y /
orientation_z /

orientation_w

&

key

left_wheel_speed_rpm /
right_wheel_speed_rpm

left_wheel_current_a /

right_wheel_current_a

left_motor_temperature /

right_motor_temperature

chassis_driver_temperature

chassis_state

chassis_error_code_left /

chassis_error_code_right

(3) XimiT2% (end_effector)

<side> €{ left, right}

FLOAT m/s

FLOAT rad/s

FLOAT m

KE

FLOAT rpm

FLOAT A

FLOAT °C

FLOAT °C

INT

INT

&Y

ZEEEE

JRE A P TER

&YX

ERRERE

ERHER

ER®BEIRE

RERNFEE

REBIRE: 0KMEERE/1
fiEhe / 2 B4R / 3 B /

ERBHEIRG, 0 LHEIR



key
<side>_joint_count

<side> <XTH&

>_position

<side> <XTH

>_velocity

<side>_<XTH>_state

(4) £33 (sensors)

ek BB

key

left_hand_camera_reach
ability

right_hand_camera_reac
hability

head_camera_reachabili

ty

front_chassis_camera_r

eachability

rear_chassis_camera_re

achability

chassis_laser_reachabi
lity

REHA

key

estop_state

FLOAT %

FLOAT %

INT

BOOL

BOOL

BOOL

BOOL

BOOL

&X
EMRIF X588

KXTHAIZEE 0-100%

KXTIBEhEE 0-100%

EHBITRE: 0 =WEINL/
1iEshH /2 SERRARIPELE /3
ENIRE /4 TEWIER /5
DROPPED #{&#=5% / 100 &
C5ki%E$E / 255 KNS

aX

yadi T L =Y NS

A RS E R

SKERARALERE

RS RTAEECE

R SR EXE

JRERC B IRENE

aX

AFRHREHA



bumper_strip_front_sta BOOL AIfpERE S AL
te

bumper_strip_rear_stat BOOL ERERETHA
e

charger_connect_state  BOOL THIBESTEAN

voice_wakeup_state BOOL EEMERTHAL

(5) iBtElsEE (system_monitor)

ZiRGA (PC1/PC2)

key -t} BaX

pcl_cpu_usage / FLOAT % CPU &/ 0-100

pc2_cpu_usage

pcl_ram_usage / FLOAT % MR1FELHF 0-100

pc2_ram_usage

pcl_disk_usage / FLOAT % & S5 A 0-100
pc2_disk_usage

pcl_gpu_usage / FLOAT % GPU & A 0-100
pc2_gpu_usage

R R 5 ER it

key Eyit) BaX
power_board_operationa BOOL BIRIR S TEL B R EE:
1 true / false
battery_voltage FLOAT BMERE
battery_current FLOAT AL ER R
battery_percentage FLOAT % BRI REEE 0-100
power_supply_health INT B B ASAD
battery_temperature FLOAT BRtRE

battery_charging BOOL



voltage_warn_low / FLOAT

voltage_warn_high

peripheral_connectivit INT

y_bitmap

missing_required_chann STR

els
firmware_version STR
hardware_version STR
sn_code STR
pc_sn_code STR
channel_<i@iE®&> BOOL
B

channel V48 PW_BMC
channel V48 PW_ARML
channel_V48_PW_ARMR
channel_V12_OP1
channel _V12_LIGHT
channel V12_MCB1
channel_V12_SDA
channel_V12_FLOOR
channel_V12_DISPLAY
channel V12_SWITCH
channel_V12_LIDAR1
channel_V12_LIDAR2
channel _V12_SCAN1

EEFHER: true /

false

BESETR/LR

Mg BB IE

ERRH ERIET IR, FTiRK

A none

Bl fFhR s, KA

unknown

BEfFRRZS, RAIA

unknown
ERIR SN 5
PC SN 5
RHEFBE S fERE:

true / false (E8M@E

—%)



channel_V12_SCAN2
channel_V24_PW_CHASSIS1
channel V24 PW_CHASSIS2
channel V5 _LORA
channel_V5_WIFI
channel_V5_5G
channel_V5_FVE
channel V5 _BVE
channel_V5_OP1
channel_V5_0P2

channel _V5_LDIF

channel _V5_RDIF
channel_V5_BLVE
channel_V48_SOFT_START
channel CHARGEAU_CTL
channel PW_MAIN
channel_V12PW_EN
channel_V12PW_CTOP
channel V5_PW

(6) ML

key et}
pcl_wlan_ip STR
pc2_wlan_ip STR

aX

PC1E4 1P, TN

unavailable

PC2 &4 1P, TN

unavailable



