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1. XFXL

FTRIRKTENS N EFENTHE, ERSIMEHRE. X563 MEHE. BFEHR
B71MEHE, 8FBXT. FXHMEEXT. RRIDFREEHE 6 1. EEE 118
ME. BREAE 6 1MEHE, 8ERXT. BXTNEXT. B8 21 80K, B
A2 D—MERTIERHAR, (E5H=8 BB SCISHRRIE AN IESIE R,

1.1. SRS

IH MIgs3L
FRaE 1630mm
FEERIRE 56kg
FERRERE 2eE
PRt e, TEBRESING
FEith EEjtheERY: =i,
A=: 15Ah;
BE: 48V
FEEEATE] 4 7\
IBEIRR MIC B&%1: 2% MIC*4;
mEeE*2;
= Sl
720P RGB BB #8#1*1
\5sk RGBD 1Bf&3k*4 (L3538, Muiz, FBER, &3P)
RS = IMU;
SrEENED
HHE 42 D—RERTS (L34, B 712, F 612,
FE1 4, BB 614M2)
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BT ERIT

RIS Intel x86;
CPU 10 #% 12 42,
FIEEIX 4.7GHz;
NE: 16GB;

SSD: 256GB

FRITERT

AE: Orin AGX 64 *2
ES3: 275 TOPS *2

REra/m

BERS:: Ubuntu22.04.4 LTS;
FjE{4: ROS 1

HMNERIETHLEES]

WIFI6, Ethernet, Bluetooth;

RERIEEMES

25 CAN/EtherCAT f%&: 500~1kHz;
RIFF: 20Hz;

HUES: >200Hz;

IMU: >400Hz;

18 (4 4 RGBD) : 30Hz



https://zitd5je6f7j.feishu.cn/wiki/CClvwBgP5iedKAkNt8tc5nadnKc

1.2. XPEH

~ o FEEE | BARE | WENE | BENE |
FRiBadi | BFR EETEE (%) #iE
(rpm) (rpm) (Nm) (Nm)
SLXTHMIE
-90°~+90° 30 40 1.6 35 /
Head Roll
SRR
3L -30°~+20° 30 40 1.6 3.5 /
Head Pitch
XTI ERE
-26°~+26° 30 40 1.6 35 /
Head Yaw
FEXTHMIE
e -90°~+90° / 30 31 143 /
Waist Roll
SESE ‘
EBEERA A
Shoulder -170°~+45° | / 40 41 140
1E
Pitch
B
B
PSS \
EBmAIMI A
Shoulder 0°~+100° / 40 4.1 140
1F
Roll




BRI

EBmER

Shoulder -130°~+130° | / 54 3.2 80 -

Yaw

FrRTME ENEEIMU
-130°~+0° / 54 3.2 80

Elbow Roll HIE

BT A EFm@irER
-130°~+130° | / 40 2.4 40

Wrist Yaw 1E

BB T RHID EFaEARA
-75°~+75° / 40 2.4 40

Wrist Pitch 1E

BT MIE EFmEsrMu s
-75°~+75° / 40 2.4 40

Wrist Roll 1E

T ABEXTRIESEENEENRS, RABXTIHMEEEN-45°~+170°, KIELEHE,

BRER

WA

-45°~ +45° 121 140 50 150 /
Hip Yaw
BT

-90°~ +45° 121 140 50 150 /
Hip Pitch
BWATHNE

-60°~+60° 142 150 30 94 /
Hip Roll
BT 1R

0°~+140° 121 140 50 150 /
Knee Pitch
PRSP

-70°~+30° 78 85 12 36 /
Ankle Pitch
S RIS

-25°~+25° 78 85 12 36 /

Ankle Yaw




BE E&peE (°) | Bk

INEHE °
i P
+19°~+176.7°
g
= % ETE
=]ig
PRt

KIBIESHAE | -13°~+53.6°

KigiEnesemE | +90°~+165°

1.3. R, XBIEEMSXBER

SRDRTIIAHTER, SARRATE, 2688 x4, SRRy, Bz,




2. REBFIEr

1. MBS ARBTRIFRZ L
2. BEE=R ERBIRRCERE KR, fTTERss,
3. FHLLEER:
(1) ZTEMFFXE;
(2) BTEEFXE;
(3) ImEdstieiE s iRt E R4,
4. EEIRERMER:
° [EE Wi-Fi ¥E:
(1) FFBABRANMREZ, ISR,
(2) RLAKMZER =28 ABEROEIRALAK MO - BN
(3) FAFEENECELAIK MmOl 192.168.41.xx/255.255.255.0;

(4) FIFF&EIHFEN ssh ubuntu@192.168.41 x ERFEREMEITIR (1B x86,
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KiEEY orin, &I orin 93518 192.168.41.1, 192.168.41.2. 192.168.41.3) ;
(5) EL—PHNREPREMRRIMAN T iSEE IP:
sudo nmcli device wifi list #2& Wi-Fi #3439 SSID
sudo nmcli device wifi connect 'Wi-Fi SSID' password "Wi-Fi Z#3" #i&#s Wi-Fi
ifconfig #18 B 2 E1EREMIN
(6) Wi-Fi EcESTRk, KIEMZ,
Wi-Fi BEERMMIAIHR T, SXNBATLEBEE Wi-Fi, EiZR Wi-Fi E&aL R
T:
(1) & ifconfig, EELLFITHRECERT IP ik ;

(2) I ssh ubuntu@x.x.x.x BEFREZFTITIRIRSES, Hb xxx.x A L—E3RENAY IP
ik, pMEETHIT N —RERE6.

5. BFE:

(1) &%, FIFE M Ein, RKXBAN TSI RNER:

cd rosws #)#2% rosws B

sudo -s #JJ#5E| root &R
(RMAZG)

source install_isolated/setup.bash HITINETERA

roslaunch body control motion_evt.launch # BTN AR TN

(2) HOREUR, FIFSEMER, RORBIANI T < BEFEaERF:

cd catkin_ws #1)#% catkin ws B

sudo -s #H]HRE root 1R
(MAZT)

source install_isolated/setup.bash #HATINEZE/A

roslaunch aubo_dev plugin aubo_dev all.launch #ZhFEIKNFERF
(3) &fE, FIFB=ARiE, KROXBAN TS EEEKNER:

cd rosws #1)#aZ rosws Hx



source install_isolated/setup.bash #HATINGEZE/IA

roslaunch motion_control motion.launch #ETEIE RN
(enter 1:) 1 #HEIARFA current pos R4S

BERINT 1, ZRERAN 1 FaD

LR AT AFFIA(ER SDK T & .

6. XHN:
(1) FANBRABELEFRREL KT,
(2) ETEZE LN "C BENSBAEE,
(3) BBABREERL, FRLMIEE;

(4) BEFRBNPFIFNEEIRERER. FERNERF AR SIE ARz RR
% control+C {£1E;

(5) FER=MEFENINELLE, EARIKEIEFIERFEER NS poweroff;
(6) ETRUREEE;

(7) BTERFFXRE;

(8) HTEEIBFFXRHE;

(9) ¥Efzss CRURBIRBCERERE, XAEES.

3. NRAAR

i
[ |

3.1. SDK #%i#

5eEhRKT SDK IR AFASACIF O A, RETFEANRO, HWELEP. BE.
FEB. FEEFORRERAVERMNES], IR, IMU (IBMENES T) FETNRGER, BT
SHERENRANFIER, SEBRARREREME B ChIMN FETEFRiati=H
ERIERA, LIBBEARNAL S TRIFEXK,

3.2. IMRIKER

° EFEWR
AT RIRRENFFRARMGFREM, BN Ubuntu 20.04 KRG THITHR. HRTEASHF

8



£ Mac 1 Windows &% 4.
°o IEZRIKIR
ROS1

4. 2BF{EiRB

e BHEHFR: MotorName
o HORENNAIE: ~/rosws/src/bodyctrl msgs/msg/MotorName.msg
o REA: EEMRRITLERFIREIAIENAISE ID EXAT,

uint16 MOTOR_LEG LEFT 1 = 1
uint16 MOTOR_LEG LEFT 2 = 2
uint16 MOTOR_LEG LEFT 3 = 3
uint16 MOTOR_LEG LEFT 4 = 4
uint16 MOTOR_LEG LEFT 5 =5
uint16 MOTOR_LEG_LEFT 6 = 6
uint16 MOTOR_LEG RIGHT 1 = 7
uint16 MOTOR _LEG RIGHT 2 = 8
uint16 MOTOR_LEG RIGHT 3 = 9
uint16 MOTOR_LEG RIGHT 4 = 10
uint16 MOTOR_LEG RIGHT 5 = 11
uint16 MOTOR_LEG RIGHT 6 = 12
uint16 MOTOR_ARM LEFT 1 = 13
uint16 MOTOR_ARM LEFT 2 = 14
uint16 MOTOR_ARM LEFT 3 = 15
uint16 MOTOR_ARM RIGHT 1 = 16
uint16 MOTOR_ARM RIGHT 2 = 17

uint16 MOTOR_ARM RIGHT 3 = 18



uint16 MOTOR_HEAD TOP = 19
uint16 MOTOR_HEAD LEFT = 20
uint16 MOTOR_HEAD RIGHT = 21
uint16 MOTOR_WAIST = 22
uint16 MOTOR_ARM LEFT 4 = 23

uint16 MOTOR_ARM RIGHT 4 = 24

i KT ID MMRIBARXTIESE 1.2 X5,

5. ¥&[i5AR

5.1. IMU
511, IRSIREED]

1. 3REX IMU {ERIES SR

7AE: ZREY IMU (EREE4RER, HPEImEE. AEE., (ZEPTEHMEAIA,
o #HIE: topic

o ERRFZFR: /BodyControl/imu

o HURENNIE: ~/rosws/src/bodyctrl msgs/msg/Imu.msg
o HuEtEIl:

std_msgs/Header header

geometry _msgs/Quaternion orientation
geometry _msgs/Vector3 angular_velocity
geometry _msgs/Vector3 linear_acceleration

bodyctrl msgs/Euler euler

float64[3] angular velocity covariance
float64[3] orientation_covariance

float64[3] linear_acceleration covariance

10
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5.2. SkEREBHN

5.2.1. IRSIREUEDO

1. SRELEREEHER

HBA: RBCLEBBHRSER, HhaaBiSaiiE. EE. BRNEE.
o #HIE: topic

o EFRFFR: /BodyControl/ey/status

o HIEEMAIE: ~/rosws/src/bodyctrl msgs/msg/MotorStatusMsg.msg
o FuERsI:

std_msgs/Header header
MotorStatus[] status

uint16 name # MotorName
float32 pos # rad

float32 speed  # rad

float32 current # A

float32 temperature

5.2.2. E=HIEO
1. SIS ERE S
BB AEEONERIED, SERMURENE HEEE. SAEA.
o %5 topic

e {HREFR: /BodyControl/ey/set pos

o HURTENNMIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
o HuEEl:

std_msgs/Header header
SetMotorPosition[] cmds
uint16 name # MotorName
float32 pos # rad

float32 spd  # rpm

11



float32 cur # A

5.3. HEERERHN,

5.3.1. KESIRENEO

1. FEVEEEHES

BEH: PREVBSEAORIEE, ErhaamNiE. EE. BRI,
o %I topic

o EEFZFR: /BodyControl/ze/status

o HUBEMMIE: ~/rosws/src/bodyctrl_ msgs/msg/MotorStatusMsg.msg
°  HuEmsl:

std_ msgs/Header header

MotorStatus][] status

uint16 name # MotorName

float32 pos # rad

float32 speed  # rad

float32 current # A

float32 temperature

5.3.2. EHEO

1. E=HIRERRE S

1A PERREENAOMIEEGIED, TERMIENE. PEEE. AR,
EHI7: topic

o FMEZFR: /BodyControl/ze/set pos

°
I

o HORENNIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
o HuEEl:

std msgs/Header header
SetMotorPosition[] cmds
uint16 name # MotorName

float32 pos # rad

12



float32 spd  # rpm
float32 cur #A

5.4. HBEREBHN

5.4.1. WKESIRENEO

1. SKENBBEREEHEE

BE: PREBEBEEIAORAISE, SamMATAE. . BRI,
o %5 topic

o {EEEFR: /BodyControl/motor state

o HIEEMMIE: ~/rosws/src/bodyctrl msgs/msg/MotorStatus.msg

o HyEmEa\:

std_msgs/Header header
MotorStatus][] status

uint16 name # MotorName
float32 pos # rad

float32 speed  # rad

float32 current # A

float32 temperature

5.4.2. E=HIEO

i SRR TRORBSRSTIS SREB SIS : AR A, R, (B, S
ISR IS MRS, EATH, ENTEENAS, REELEaR,
E—MERAES SBER— MEXIES,

1. PRCRE I EERE

8 BESSERMMAUNAIRAEEIED, BERM kp, kd. HEBMUE. BARTRIATE
HH4E.

o %I topic

® {EREFR: /BodyControl/motor ctrl

o HARTENNIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorCtrl.msg

13



o #HyEmEa\:

std_msgs/Header header
MotorCtrl[] cmds

uint16 name # MotorName
float32 kp

float32 kd

float32 pos # rad

float32 spd # rad

float32 tor # Nm

2. HIRBEREEAERE
o 7B BREPEEMAVEEEHIED, TERHIPERE&EAETR.

o {HREFR: /BodyControl/set_motor speed
o HIEEMAIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorSpeed.msg
o FuERsI:

std_msgs/Header header
SetMotorSpeed[] cmds
uint16 name # MotorName
float32 spd # rpm

float32 cur # A

w

- FEHIRRAREEAAE
iR BERBEEAAOERGIZD, TERHHENE. PHEREMRARTR.

o {EEEFR: /BodyControl/set motor position
o HURTENNAIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
o HuEtgal:

std_ msgs/Header header

SetMotorPosition[] cmds

14



uint16 name # MotorName
float32 pos # rad
float32 spd  # rpm

float32 cur #A

5.5. EEERARH

5.5.1. ASIRENEO

1. HREHEES

o BiH: HIRESEIIORSEE, BAEBXTHRIEE BEETATHTRE.
o AR topic

o EEEH:

/human_arm_state left
/human_arm_state right
e jHE:AY: sensor msgs:JointState

o B

A

Header header uint32 seq #5115
Header header time stamp #B[E)2%

Header header string frame _id #ii id

string[7] name # “1" ~ "7"

float64[7] position
float64[7] velocity

float64[7] effort

5.5.2. {=hliEO
1. B,
o B BUBFIIENES, TRATSAT, HAQan®. EENNEES.

15



o #HIE: topic
° JEBEFR:
/human_arm_ctrl left

/human_arm ctrl _right

o jHEZEAY: sensor msgs:JointState

°

A

Header header uint32 seq #7515
Header header time stamp #BJ[E12%

Header header string frame_id #ii id

string[7] name # “1" ~ 7"

float64[7] position
float64[7] velocity

float64[7] effort

5.6. FEREBHL
5.6.1. IRSIREEC]

1. SRECCRRE
o REA: FRENFTHLIrAE. ETEERRATRENLS, SEER0E 1, 0%
LT, 1 R HRE,

o =HIAI: service
o [RSBEIR:

/inspire_hand/get_angle/left hand
/inspire_hand/get_angle/right_hand

® request:

16



null
® response:

float32[6] curangleRatio

2. SRENSCRRAAE

o IREA: SRENFMAILPRAOE. HpmaERRDEE5], SeEA0F 1, 03K 0g,
14835 1000g.

o I=HIAZ: service
o [REEMR:

/inspire_hand/get_force/left_hand
/inspire_hand/get_force/right_hand

® request:

null

® response:
float32[6] curforceRatio

3. FREURTS

o REA: FKEFTHIZRIRES. HPARBA{ES BUCRAIFTURSI R,

response | FURE
0 IEfERRTT
1 IEFEHMEY
2 VERMIZIE
3 HERNIELE
5 ERRIPELE
6 FRETIERE(ZIE
7 FRETHR(ELE

17



Oxff A

o IHAFIL: service
o [RSBEFR:

/inspire_hand/get status/left hand

/inspire_hand/get status/right hand
® request:

null

® response:

uint32[6] statusvalue

4. SREGHEIR

o iRBA: FRENFMRYEIR. ERAEWA(ESBIANRIIERERI TR,

response Hix

Bit0 R
Bit1 W REE
Bit2 R
Bit3 FEHLRE
Bit4 T

o I4AFI: service
o [RSBEFR:

/inspire_hand/get_error/left_hand

/inspire_hand/get _error/right hand
® request:

null

18



® response:

uint32[6] errorvalue

5.6.2. =H#EO

1. iBkRERIR

o i7BE: BRRFMRIER.
o =HIHFI: service

°  MRSBER:

/inspire_hand/set_clear_error/left hand

/inspire_hand/set _clear_error/right_hand
® request:

null

® response:

bool setclear error accepted #Z2HRIKERLID

N

 RERE
A REFTHIAE. HPBERERTFNEXTIEHAERLG, SeEm 031,
0 RTTLEH, 1 FrmeE., FNMEXDLREITEEIEESE 1.2 XHSHHRY
=K.

o =T service

° RSB

/inspire_hand/set_angle/left_ hand

/inspire_hand/set_angle/right_hand
® request:

float32 angleORatio #/)\Eg
float32 angle1Ratio #3215

float32 angle2Ratio ##g

19



float32 angle3Ratio #8215

float32 angle4Ratio # X352 HA

float32 angle5Ratio # X3S e

response:

bool angle_accepted #2&iZB LI

3.

RiFRERE

A RIFKEFTHAE., HPiEREFRTIFNSXUiEIHEENLLG, seER 0
1, 0FRTEEH, 1 FrcefR. FIIXDLRESEEIEESE 1.2 X155
HPRoRIE. REAEEOAR, ZEOAFTESRSBEANMEXITHAE, &0F
HiE 1 1, #H name FE&FN angleRatio —33i, name FERAUEA "1"E “6".
=HIA: service

ARSSER:

/inspire_hand/set_angle flexible/left hand

/inspire_hand/set_angle flexible/right_hand

request:

float32 angleORatio #/)\Eg

float32 angle1Ratio #7315

float32 angle2Ratio #1g

float32 angle3Ratio #8215

float32 angle4Ratio #XIR5ZSHA

float32 angle5Ratio #KIg1ghEsE

response:

bool angle accepted #2&FRERKIN

4. iRENE

%BE: IREFMAIRNE, HiERERRDELS, SEEAR 02 1, 043 0g,
1 X% 10009,

20



o I=HIAZ: service
o [REER:

/inspire_hand/set force/left hand

/inspire_hand/set force/right hand
® request:

float32 forceORatio #/)\31g
float32 force1Ratio #7315
float32 force2Ratio #5hig
float32 force3Ratio #8215
float32 force4Ratio #AMHEZHY

float32 force5Ratio #AIBfghEsE

® response:

bool force_accepted #2FZBKIN

5. RERE

o RER: REFMALIREE., HPERERRERENLSG, SBEA0R 1, 1 FRrNR
KAEIS/NEERIZEIRTE 800ms, 0.5 F7x 1600ms, 0.25 F7= 3200ms, &
IHE2EHE,

o HIBR: service

° JRSSE:

/inspire_hand/set_speed/left hand
/inspire_hand/set _speed/right_hand

® request:

float32 speedORatio #/)\35
float32 speed1Ratio #5215
float32 speed2Ratio #5315

float32 speed3Ratio #8185

21



float32 speed4Ratio #XHHESZSHA
float32 speed5Ratio #XHEEE

® response:

bool speed accepted #2&Fi&E LI

5.7. 734
5.7.1. IRZSIRANEDO

1. NENDER
o B FEUNENLBIMEE, HF HRIREN 200Hz,
o %5 topic

o EEEH:

/human_arm_6dof left

/human_arm_6dof right

e A1 geometry msgs:WrenchStamped

°

A

Header header uint32 seq #5115
Header header time stamp #BJ[E12%

Header header string frame_id #ii id

Wrench wrench Vector3 force #3 NAERA

Wrench wrench Vector3 torque #3 NS REAYAE

5.8. 8

RILER. FOBR. ERRIEHSEE T —NREEN, EAMURHEERNRESIER, &3
FEHESRENYT EUERMLIIMNUER. B ENRRIPE 335, BTAKE,;
HAREMIACERZRELFYE 3351, BTSM.

5.8.1. BaLkHRy¢ 335L 48#1*3 #0-S4i Orin

22



1. FIEREIEO
° EEER:

/ob_camera_front/accel/imu_info

/ob_camera_front/color/camera_info

/ob_camera_front/color/image_raw

/ob_camera_front/color/image raw/compressed
/ob_camera_front/color/image raw/compressed/parameter descriptions
/ob_camera_front/color/image raw/compressed/parameter updates
/ob_camera_front/color/image raw/compressedDepth
/ob_camera_front/color/image _raw/compressedDepth/parameter_descriptions
/ob_camera_front/color/image raw/compressedDepth/parameter updates
/ob_camera_front/color/image raw/theora

/ob_camera_front/color/image raw/theora/parameter descriptions
/ob_camera_front/color/image _raw/theora/parameter updates
/ob_camera_front/color/metadata

/ob_camera_front/depth/camera_info

/ob_camera_front/depth/image raw

/ob_camera_front/depth/image _raw/compressed
/ob_camera_front/depth/image _raw/compressed/parameter descriptions
/ob_camera_front/depth/image _raw/compressed/parameter_updates
/ob_camera_front/depth/image _raw/compressedDepth
/ob_camera_front/depth/image raw/compressedDepth/parameter_descriptions
/ob_camera_front/depth/image raw/compressedDepth/parameter_updates
/ob_camera_front/depth/image raw/theora

/ob_camera_front/depth/image raw/theora/parameter _descriptions
/ob_camera_front/depth/image raw/theora/parameter updates

/ob_camera_front/depth/metadata
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/ob_camera_front/depth_registered/points
/ob_camera_front/depth _to accel
/ob_camera_front/depth to color
/ob_camera_front/depth to gyro
/ob_camera_front/filter status
/ob_camera_front/gyro/imu_info

/ob_camera_front/gyro_accel/sample

2. BEpETEO
° EEER:

/ob_camera_back/accel/imu_info

/ob_camera_back/color/camera_info

/ob_camera_back/color/image raw
/ob_camera_back/color/image_raw/compressed
/ob_camera_back/color/image_raw/compressed/parameter_descriptions
/ob_camera_back/color/image raw/compressed/parameter_updates
/ob_camera_back/color/image raw/compressedDepth
/ob_camera_back/color/image raw/compressedDepth/parameter_descriptions
/ob_camera_back/color/image raw/compressedDepth/parameter updates
/ob_camera_back/color/image _raw/theora

/ob_camera_back/color/image raw/theora/parameter descriptions
/ob_camera_back/color/image raw/theora/parameter updates
/ob_camera_back/color/metadata

/ob_camera_back/depth/camera_info

/ob_camera_back/depth/image raw

/ob_camera_back/depth/image _raw/compressed
/ob_camera_back/depth/image raw/compressed/parameter descriptions

/ob_camera_back/depth/image raw/compressed/parameter updates
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/ob_camera_back/depth/image raw/compressedDepth
/ob_camera_back/depth/image raw/compressedDepth/parameter descriptions
/ob_camera_back/depth/image raw/compressedDepth/parameter updates
/ob_camera_back/depth/image raw/theora

/ob_camera_back/depth/image raw/theora/parameter descriptions
/ob_camera_back/depth/image raw/theora/parameter updates
/ob_camera_back/depth/metadata

/ob_camera_back/depth registered/points
/ob_camera_back/depth to accel

/ob_camera_back/depth to color

/ob_camera_back/depth to gyro

/ob_camera_back/filter status

/ob_camera_back/gyro/imu_info

/ob_camera_back/gyro_accel/sample

3. EEHENEO
o ERER:

/ob_camera_waist/accel/imu_info

/ob_camera_waist/color/camera_info

/ob_camera_waist/color/image raw

/ob_camera_waist/color/image raw/compressed
/ob_camera_waist/color/image raw/compressed/parameter_descriptions
/ob_camera_waist/color/image raw/compressed/parameter_updates
/ob_camera_waist/color/image raw/compressedDepth
/ob_camera_waist/color/image raw/compressedDepth/parameter descriptions
/ob_camera_waist/color/image raw/compressedDepth/parameter updates
/ob_camera_waist/color/image raw/theora

/ob_camera_waist/color/image raw/theora/parameter_descriptions
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/ob_camera_waist/color/image raw/theora/parameter_updates

/ob_camera waist/color/metadata

/ob_camera_waist/depth/camera_info

/ob_camera_waist/depth/image raw

/ob_camera waist/depth/image raw/compressed
/ob_camera_waist/depth/image raw/compressed/parameter descriptions
/ob_camera_waist/depth/image raw/compressed/parameter updates
/ob_camera_waist/depth/image _raw/compressedDepth

/ob_camera waist/depth/image raw/compressedDepth/parameter descriptions
/ob_camera waist/depth/image raw/compressedDepth/parameter updates
/ob_camera waist/depth/image raw/theora
/ob_camera_waist/depth/image raw/theora/parameter _descriptions
/ob_camera_waist/depth/image raw/theora/parameter updates
/ob_camera waist/depth/metadata

/ob_camera waist/depth_registered/points
/ob_camera_waist/depth _to accel

/ob_camera_waist/depth _to color

/ob_camera_waist/depth_to gyro

/ob_camera_waist/filter status

/ob_camera_waist/gyro/imu_info

/ob_camera_waist/gyro_accel/sample

5.8.2. EALLHRy 335 HNEO-XHRE Orin

1. KEREZENO
° EEER:

/camera/accel/imu_info
/camera/color/camera_info

/camera/color/image_raw
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/camera/color/image _raw/compressed

/camera/color/image _raw/compressed/parameter_descriptions
/camera/color/image_raw/compressed/parameter updates
/camera/color/image_raw/compressedDepth
/camera/color/image_raw/compressedDepth/parameter descriptions
/camera/color/image_raw/compressedDepth/parameter updates
/camera/color/image raw/theora
/camera/color/image_raw/theora/parameter_descriptions
/camera/color/image_raw/theora/parameter updates
/camera/color/metadata

/camera/depth/camera_info

/camera/depth/image_raw
/camera/depth/image_raw/compressed

/camera/depth/image _raw/compressed/parameter descriptions
/camera/depth/image _raw/compressed/parameter_updates
/camera/depth/image_raw/compressedDepth
/camera/depth/image _raw/compressedDepth/parameter descriptions
/camera/depth/image_raw/compressedDepth/parameter_updates
/camera/depth/image_raw/theora
/camera/depth/image_raw/theora/parameter _descriptions
/camera/depth/image_raw/theora/parameter_updates
/camera/depth/metadata

/camera/depth_registered/points

/camera/depth_to accel

/camera/depth_to color

/camera/depth_to gyro

/camera/filter_status
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/camera/gyro/imu_info

/camera/gyro_accel/sample

6. &[IE1T (B, F. 7", 18i)
BakEO

— g w—

6.1.1. IBIT PR

6.1.1.1. BilFEP =
1. WNERY2. ABLE Y Demo3 & Max1 5, Pro1:

cd /home/ubuntu/catkin_ws/src/aubo _dev node/script #3N BB R
Jusbcan.sh #i§& can &0

roslaunch aubo_dev plugin aubo dev all.launch
2. HRESN:

sudo su
cd /home/ubuntu/catkin_ws/

source devel/setup.bash

roslaunch aubo_dev plugin aubo _dev all.launch

6.1.1.2. REITMPIBTR (Wi demo)

roslaunch aearm_traj test aearm_traj_test.launch

6.1.1.3. BEIMIATSR (Mlix demo)

roslaunch human_arm_ae testPub human arm_ae testPub.launch

6.1.1.4. Bl H= (Ui demo) 1§ list
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TRE (2FRRE q: REE—RERR)
1. E#3: CONTROL
a. -: pos: {UEE
(1) BEE4HE:
1) BN sremEn (EAERmEE)
2) BRE: =77 HENED (AS)
: PLAN
a. [ = auto modes (REISIMENAE)
(1) BMANER
1) BN 1~7 SR
3. 5. Hand (FEX0IES
a. -=get angle act; (GREXZRIAE)
(1) BMANER
b. H#E2 = setangle; (REBIFME)
(1) BANER
1) BN 1~7 WM
c -= get status ; (GRENHRIAT)
(1) BANER
d. B84 - geterror ; (SRENAT error (58
(1) BANER
e. IS - getforceact ; (FBBINIESE)
(1) BANER
f. -:set error clear; (;B%24H] error)
(1) BNER
9. BT = setforce ; (REHIERH)
(1) BNER
1) TN 1~7 #7258
h. HRE8 = setspeed ; (REEERH)

2.
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(1) WMAER
1) BN 1~7 HhaoEE
i. Y = setangle fixible; (RFREBTAE)
(1) WMANEA (BRAEFRHEAME)
4. #&5£ 6: 6-dof-7<4/]
a. f&E1 = force & torque; (GREXNHEIN&HE)
(1) WMAEA

6.1.1.5. BREA TR (Wit demo) FHERIRIE
1. BRZE, BrERm;

2. 12 A+ BIEHN PLAN 1&H;

3. & 5+[EIZE#H{T auto modes;

4. REMNE/ABTISHRE, =HSMizmEEEUE, BETE 0 ~;
5. 1 q+EFRE F—KBR (FFRMm) ;

(2}

. EERmE% 3+EZEH N CONTROL #&1f;
LR EEE 0 AREHRET, Bi% 8+EIE, ETESIER (KagMREREE) .

6.1.2. Publish YXRAERFIARSS
6.1.2.1. 7BH Publisher

~J

ros::Publisher pub_Control _left dev; /48 &N BIF*Ma

ros::Publisher pub_Control right dev; //45BE (I EiFEb =

6.1.2.2. /=HE Publisher (HZEflisiEEO)

ros::ServiceClient client_PlanJointTraj_left; ///AEi=EhEE)

ros::ServiceClient client_PlanJointTraj_right; /A& #ZS 8z

6.1.2.3. Advertise 18R

pub Control left dev =

private_nh.advertise<sensor _msgs::JointState>("/human_arm ctrl left", 1);
pub_Control right dev =
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private_nh.advertise<sensor_msgs::JointState>("/human_arm_ctrl_right", 1);

client_PlanJointTraj left =

private nh.serviceClient<aearm traj test:PlanJointTraj>("/aearm traj test left/pl
an_joint _traj");

client_PlanJointTraj right =

private_nh.serviceClient<aearm_traj test:PlanJointTraj>("/aearm traj_test right/

plan_joint traj");

6.1.2.4. Publish i@ (IEx(iEO)
6.1.2.4.1. ros::Publisher pub_Control_left_dev/ros::Publisher
pub_Control_right_dev; /IR &/ M

joint_states_msg.position[i] = dPos_temp;
pub _Control left dev.publish(joint states msg);

pub Control right dev.publish(joint_states msg);

6.1.2.4.2. client_PlanJointTraj_left/client_PlanJointTraj_right; //ZH &/

Hh=ES Al

aearm_traj test::PlanJointTraj srv_joint_left;
srv_joint_left.request.arm_name = "left arm”; //BHIEFR: EEA
srv_joint_left.request.joint_pos.resize(7);
srv_joint_left.request.joint_pos[0] = O; //&iMAE, BAENE
srv_joint_left.request.joint_pos[1] = -0.5;
srv_joint_left.request.joint_pos[2] = O;
srv_joint_left.request.joint_pos[3] = 1.5;
srv_joint_left.request.joint pos[4] = O;
srv_joint_left.request.joint pos[5] = 1;

srv_joint_left.request.joint pos[6] = O;
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srv_joint_left.request.vel percent = 0.3; //iIREZZR, SBEIM 0-1, 0 KFEE SO,
1 RIS R AR AR,

srv_joint_left.request.acc_percent = 0.3; //IIEEREZ, SEEM 0-1, 0 KFILEES
0, 1ARMNMNHNRAINEE.,

srv_joint_left.request.jerk percent = 0.1; //ANINEEEZER, SEEIM 0-1, 0 {LEINN0EE
B30, 1 ARMAAHIRAIIINERE.

client_PlanJointTraj_left.call(srv_joint_left);

aearm_traj test::PlanJointTraj srv_joint right; //[E_E
srv_joint_right.request.arm_name = "right arm";
srv_joint_right.request.joint_pos.resize(7);
srv_joint_right.request.joint_pos[0] = O;
srv_joint_right.request.joint_pos[1] = -0.5;
srv_joint_right.request.joint_pos[2] = 0;
srv_joint_right.request.joint_pos[3] = 1.5;
srv_joint_right.request.joint_pos[4] = 0;
srv_joint_right.request.joint_pos[5] = 1;
srv_joint_right.request.joint_pos[6] = O;
srv_joint_right.request.vel percent = 0.3;
srv_joint_right.request.acc_percent = 0.3;
srv_joint right.request.jerk percent = 0.1;

client_PlanJointTraj_right.call(srv_joint_right);

6.2. FabEO
6.2.1. IBfTT5 A

6.21.1. BilEHa

roslaunch aubo_dev plugin aubo _dev all.launch
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6.2.1.2. REIMIXTR (AWK demo)

roslaunch human_arm_ae testPub human arm_ae testPub.launch

6.2.1.3. BRI TS (i demo) EZ list

[ 6.1.1.4,

6.2.1.4. FEA TR (Wit demo) FHERIRIE
1. BRZE, BrERm;
2. 1z BUEES# A hand 183¢ (E2%IFET) |

3. IRERIRRIR 1~8 XFTHITIRME.

6.2.2. Call ¥WRRYIRSS
6.2.2.1. FEABIRSS

aubo_dev plugin::get angle act srv_get angleact left;
aubo_dev plugin:set angle srv_set angle left;
aubo_dev plugin:get status srv_get status_left;
aubo_dev plugin:get error srv_get error_left;

aubo_dev plugin::get force act srv_get forceact left;

aubo_dev plugin:set clear error srv_set _error clear left;
aubo_dev plugin:set force srv_set force left;

aubo_dev plugin:set speed srv_set speed left;

aubo_dev plugin::get _angle act srv_get angleact right;
aubo_dev plugin:set angle srv_set angle right;
aubo_dev plugin::get status srv_get status right;
aubo_dev plugin::get_error srv_get error right;

aubo_dev plugin::get force act srv_get forceact right;

aubo_dev plugin:set clear error srv_set error clear right;
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aubo_dev plugin:set force srv_set force right;

aubo_dev plugin:set speed srv_set speed right;

6.2.2.2. Subscribe jE&R

/] ATIREFIARNFTHEXRS

client_inspire_get angle act left =

private nh.serviceClient<aubo dev plugin::get angle act>("/inspire_hand/get a
ngle/left_hand");

client_inspire_set angle left =

private nh.serviceClient<aubo dev plugin:set angle>("/inspire_hand/set angle

/left_hand");

client_inspire_get status left =
private_nh.serviceClient<aubo dev plugin:get status>("/inspire_hand/get stat
us/left_hand");

client_inspire_get error left =

private nh.serviceClient<aubo dev plugin:get error>("/inspire_hand/get _error/
left_hand");

client_inspire_get force act left =

private nh.serviceClient<aubo dev plugin::get force act>("/inspire_hand/get f
orce/left_ hand");

client_inspire_set error clear left =

private nh.serviceClient<aubo dev plugin:set clear error>("/inspire_hand/set_
clear_error/left_hand");

client_inspire_set force left =
private_nh.serviceClient<aubo_dev plugin:set force>("/inspire_hand/set force/I
eft hand");

client_inspire_set speed left =
private_nh.serviceClient<aubo dev plugin:set speed>("/inspire_hand/set spee

d/left_hand");
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client_inspire_get angle act right =
private_nh.serviceClient<aubo dev plugin:get angle act>("/inspire_hand/get a
ngle/right_hand");

client_inspire_set_angle right =
private_nh.serviceClient<aubo dev plugin:set angle>("/inspire_hand/set angle
/right_hand");

client inspire_get status right =
private_nh.serviceClient<aubo dev plugin:get status>("/inspire_hand/get_stat
us/right_hand");

client_inspire_get error _right =
private_nh.serviceClient<aubo_dev plugin:get _error>("/inspire_hand/get_error/
right_hand");

client_inspire_get force act right =

private nh.serviceClient<aubo_dev plugin:get force act>("/inspire_hand/get f
orce/right_hand");

client_inspire_set _error clear right =
private_nh.serviceClient<aubo dev plugin:set clear error>("/inspire_hand/set_
clear_error/right hand");

client_inspire_set force right =

private nh.serviceClient<aubo dev plugin:set force>("/inspire_hand/set force/
right_hand");

client_inspire_set speed right =

private nh.serviceClient<aubo dev plugin:set speed>("/inspire_hand/set spee

d/right_hand");
6.2.2.3. Call IR3

6.2.2.3.1. 3XBNAAE

ROS INFO("try to get angle act left arm----------- ");

if (client inspire_get angle act left.call(srv_get angleact left))

35



for (inti=0;i < 6;i++)

{

srv_get angleact left.response.curangleRatioli];

// ROS_INFO("curangleRatio %d = %f", i,

srv_get angleact left.response.curangleRatioli]);

ROS_INFO("curangleRatio %d = %f", i,

srv_get angleact left.response.curangleRatioli]);

}

else

ROS INFO("get angle act left arm failed!!");

6.2.2.3.2. \FEAE

ROS INFO("try to get angle act left arm----------- ");

srv_set angle_left.request.angleORatio = dPosT;
srv_set angle left.request.angle1Ratio = dPos2;
srv_set angle_left.request.angle2Ratio = dPos3;
srv_set angle left.request.angle3Ratio = dPos4;
srv_set angle left.request.angle4Ratio = dPos5;

srv_set angle left.request.angle5Ratio = dPos6;

if (client_inspire_set angle left.call(srv_set angle_left))

{

if (srv_set_angle left.response.angle accepted)
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ROS_INFO("angle_accepted");
else

ROS INFO("angle _not_accepted”);

6.2.2.3.3. FREVRE

ROS_INFO("try to get status left arm----------- ");

f il inspie_get statuslet.callsry_get satus e
{

for(inti=0;i < 6;i++)

{

srv_get_status_left.response.statusvalueli];

// ROS_INFO("curangleRatio %d = %f", i,

srv_get_angleact_left.response.curangleRatioli]);

ROS_INFO("status %d = %u", i,

srv_get_status_left.response.statusvalueli]);

}

6.2.2.3.4. 3REVEIR

ROS_INFO("try to get error left arm-----------

g (_>
{

for(inti=0;i < 6;i++)
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srv_get_error_left.response.errorvaluelil;

// ROS_INFO("curangleRatio %d = %f", i,

srv_get_angleact_left.response.curangleRatioli]);

ROS INFO("error %d = %u", i, srv_get _error_left.response.errorvalueli]);

}
}
6.2.2.3.5. 3KEN%E
ROS_INFO("try to get force act left arm----------- ");

(it inspie_get force_ac ecallsr_get forcact et
{
for (inti=0;i < 6;i++)
{
srv_get forceact_left.response.curforceRatioli];

// ROS_INFO("curangleRatio %d = %f", i,

srv_get_angleact_left.response.curangleRatioli]);

ROS_INFO("curforceRatio %d = %f", i,

srv_get_forceact_left.response.curforceRatioli]);

}

6.2.2.3.6. SRR

ROS_INFO("try to set error clear left arm----------- ");

T e TR e 2P
{

if (srv_set_error _clear left.response.setclear error accepted)

{

38



ROS INFO("set error clear_accepted");

else

ROS INFO("set error clear_not_accepted”);

6.2.2.3.7. \RBH%E

ROS INFO("try to set force left arm----------- ");

srv_set force left.request.forceORatio = dPosT;
srv_set force left.request.force1Ratio = dPos2;
srv_set force left.request.force2Ratio = dPos3;
srv_set force left.request.force3Ratio = dPos4;
srv_set force left.request.force4Ratio = dPos5;

srv_set force left.request.force5Ratio = dPos6;

if (client_inspire_set force left.call(srv_set force left))

{

if (srv_set force left.response.force accepted)
{
ROS_INFO("force accepted”);

else

ROS INFO("force not_accepted”);
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6.2.2.3.8. {ZBIEE

ROS INFO("try to set speed left arm----------- ");

srv_set speed left.request.speedORatio = dPos1;
srv_set speed left.request.speed1Ratio = dPos2;
srv_set speed left.request.speed2Ratio = dPos3;
srv_set speed left.request.speed3Ratio = dPos4;
srv_set speed left.request.speed4Ratio = dPos5;

srv_set speed left.request.speed5Ratio = dPos6;

if (client_inspire_set speed left.call(srv_set speed left))

{

if (srv_set_speed_left.response.speed accepted)

{
ROS INFO("speed_accepted");

else

ROS INFO("speed not_accepted");

6.2.2.3.9. REREAE

ROS INFO("try to get angle act left arm----------- ");
srv_set angle flexible left.request.name.resize(3);

srv_set angle flexible left.request.name[0] = "1";
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srv_set angle flexible left.request.name[1] = "4";
srv_set angle flexible left.request.name[2] = "6";
srv_set_angle flexible left.request.angleRatio.resize(3);
srv_set_angle flexible left.request.angleRatio[0] = 0.5;
srv_set angle flexible left.request.angleRatio[1] = 0.5;

srv_set_angle flexible left.request.angleRatio[2] = 0.5;

if (client_inspire_set_angle flxible left.call(srv_set _angle flexible_left))

{

if (srv_set angle flexible left.response.angle accepted)

{
ROS INFO("angle accepted");

else

ROS INFO("angle not_accepted");

6.3. 7\4#EDEO

o) —

6.3.1. BT P S
6.3.1.1. BiEHsE

roslaunch aubo_dev plugin aubo dev all.launch

6.3.1.2. REIMIXTR (AWK demo)

roslaunch human_arm_ae testPub human arm_ae testPub.launch

6.3.1.3. PR PE (i demo) $ES list

41



[ 6.1.1.4,

6.3.1.4. BRIMXT= (MK demo) FERIRIE
1. BEeizfa, BnERmE;

2. ¥z p+EZEEFH N dof t&z;

3. #% N +[BIZFEH1T get force & torque;

4. FRBNE/AE FREX—IX 6dof 132,

6.3.2. Subscribe YJRATIERR

6.3.2.1. 7 BH Subscriber

ros::Subscriber sub_6dof;

6.3.2.2. Subscribe jE&R
if LR == 1)

{

sub_6dof = private_nh.subscribe("/human_arm_6dof left", 10,
&TestPubNodelet::callback 6dof, this); // 1T1% CMD HIiE{tig<

}

else

sub_6dof = private_nh.subscribe("/human_arm_6dof right", 10,
&TestPubNodelet::callback 6dof, this); // 1T15 CMD HIiE{tig<

}

6.4. HENIEO
6.4.1. FENEALLHRYS 335L 18H1*3-SAR Orin

source orbbec_ros/devel/setup.bash
rosrun orbbec _camera list_devices node

roslaunch orbbec_camera slam_330.launch
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6.4.2. [RENEELLARYE 335 HHHN*1-KHREL Orin

cd ~/orbbec ros
source devel/setup.bash

roslaunch orbbec_camera gemini_330 series.launch
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