=
HUM/ANGOID

AXIEBEHARIMEA(Pro)
SDK Z R & Xt




AN B ReEF=REFRMEAEs], 15hE
https://zitd5je6f7j.feishu.cn/wiki/CClvwBgP5iedK AkNt8tcSnadnKe $KENERRThRAS.

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)



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

AN B ReEF=REFRMEAEs], 15hE
https://zitd5je6f7j.feishu.cn/wiki/CClvwBgP5iedK AkNt8tcSnadnKe $KENERRThRAS.

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

e

HFA92
SIATB
[ 1 ES Y
JEN IR 2
[ I ESE]

A IR RS

ST

Al KA
FEBXAT S

A
I f ATE IR 34T
R I e FFBECHS

P eI
TERIK 1T5
JHEXAT O AWK NT6
R A AT

eI AT
AR G52
ARG DEHTS

FEBRRR NI

AR FE R AW HURER AT

iz —{| @

FEHHERSR 175

T B ER 176

FEBRFAT I
FEBRKAT

- BUERE | RARIE | BUEME | IBENDE |
FR/EERAL | BFR E&TEE (%) &t
(rpm) (rpm) (Nm) (Nm)

LRI M=
Head Roll

-90°~+90° 30 40 1.6 3.5 /

SRR
L -30°~+20° 30 40 1.6 3.5 /
Head Pitch

LXTE
Head Yaw

-26°~+26° 30 40 1.6 3.5 /

FERTIMI=
fEER -90°~+90° / 30 31 143 /
Waist Roll

JBRTIFHIP

EBEERA A
Shoulder -170°~+45° | / 40 41 140

1E
Pitch

IR

BXRTME
Shoulder 0°~+100° / 40 4.1 140

EBmEIMUA

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,

6



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
iwconfig #16E 2 &I
(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 #])#5E! rosws BR

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

source install_isolated/setup.bash #HITIRETERA

roslaunch body control motion_pro.launch #IBNARIRTNFER

(2) EOREDR, FIRASE-AM %, ROXBAN T aH<ElEERBETR:

cd rosws #])#E! rosws BR
python3 sbus 3 mod.py #oERRBETR

(3) &fa, HAB=ARIE, KXBANTGHS:

cd rosws #J#8Z rosws B

source install_isolated/setup.bash #HATINEZE/IA

(4) BEEFTFFRIB="EIRF, WA TS EalEzKaieF:
¢ WNRBERERAF iR, WEE:

roslaunch rl_control_new rl.launch



(enter 1:) 1 #HIARTA current pos BULEXHEER/NTF 1, ABe@AN 1 /330, BN
SEREFNEBIERMNERET K

¢ REEREREEERN, NED:

roslaunch motion_control motion.launch
(enter 1:) 1 #FHIARTA current pos RYEIHEERINF 1, ZABERN 150, &N
SREFOEBEINESMEREIT K
RTBTLAFFEAfER SDK ##HTH &R,
6. Kl
(1) FHANEEARELEFHRERARTE,
(2) WTFEEE LN "C" BEVBABE,;
(3) BUBABREHESZEL, FALmE;
(4) BEFENFIFNCERER. EReBET M AR RIRIZIR K

X% control+C {E1E;
(5) FER=ERFERRINELLS, ERAIR SR LI RE R A B poweroff;
(6) FTRSREH,;
(7) ETEEFFXE,
(8) FEHTHEBFFXHE,
(9) BiEzss CRRRRAERERKR, XAEES.

3. MAA%&

4

3.1. SDK #%i#

5eERKT SDK AL AFASACIF O A, RETFEANRO, HWELER. BE.
FEB. FEEFORRERAVERMNES], IR, IMU (IBMENES T) FETNRGER, BTH
SHERENR AN BER, SESIFFARARRER BB ChIMN FEFEFiatizHA
ERIERA, LABBERRMNAZESE TRIFEK.



3.2. INIERES

° EREWR

T HRIREENTF ARNGFIFES Y, IV Ubuntu 20.04 % M7 A, HBIEASS
£ Mac 1 Windows &% ..

° {ERWIR
ROS1

4. 2BIEIRE (k. EE)

e HER&FR: MotorName
o HURENNIE: ~/rosws/src/bodyctrl msgs/msg/MotorName.msg
o RER: EEMRITLERFIREIAIENAISE 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_HEAD TOP = 19
uint16 MOTOR_HEAD LEFT = 20
uint16 MOTOR_HEAD RIGHT = 21

i KT ID MRRIBARXTIESE 1.2 XS4,


https://zitd5je6f7j.feishu.cn/wiki/V7Zww7fUJiElNTkiRRLcsTFLneg#TDGFd1ISMo80c7xCPXAcZ2rznvf

5. ¥&[1iEP

5.1. IMU

5.1.1. RSIREUERO

1. $REX IMU {ERES8ER

7B SR IMU (EREEEURER, HPE3mERE. AEE. (CZEMUTHEMERIA.
o =HI7E: topic

o EEFZFR: /BodyControl/imu

o HUBEMMIE: ~/rosws/src/bodyctrl_ msgs/msg/Imu.msg
°  HuEmsIl:

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

5.2. SEREBH

5.2.1. RSIREUED

1. SRECLEEBHIER

BA: SRECLERERAAPASER, HPESENNSRVE. BE. BRilEE.
® =75 topic

o EEFZFR: /BodyControl/ey/status

o HUBREMNME: ~/rosws/src/bodyctrl msgs/msg/MotorStatusMsg.msg

o HEMsIl:
10



std msgs/Header header
MotorStatus][] status

uint16 name # MotorName
float32 pos # rad

float32 speed  # rad

float32 current # A

float32 temperature

5.2.2. {=§lEO
1. FEHISKERRBAAIE
AR SKERERMAVMIEISHIED, BERMIENE. HERE. RARR.
o A topic

o JEEEFR: /BodyControl/ey/set_pos

o HIEEMIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
o HuEtEIl:

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

float32 spd  # rpm

float32 cur #A

5.3. FEEREBHN

5.3.1. KSIREUEO
1. SREVELRERNSE

o iRBA: REUBEEAARSER, EPESBiiNIsiE. &E. BRilnE.
o #HIE: topic

o EFRFEFR: /BodyControl/ze/status

o HUBEMNIE: ~/rosws/src/bodyctrl msgs/msg/MotorStatusMsg.msg

11



o #HyEmEa\:

std_msgs/Header header
MotorStatus][] status

uint16 name # MotorName
float32 pos # rad

float32 speed  # rad

float32 current # A

float32 temperature

5.3.2. {=fliEO
1. I
Bi9: EEERERAOMEEHIED, RERUERNE. R, BARR.
o AR topic

o JEEEFR: /BodyControl/ze/set_pos

o HIEEMIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
o HuEtEIl:

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

float32 spd  # rpm

float32 cur #A

5.4. HEERERMN

5.4.1. WKESIRENEO

1. SRENBBEREEHES

o ixEE: FREVBESBERMAORAISE, GAMHAINEIE. HE. BRI,
o %5 topic

o {EREFR: /BodyControl/motor state

12



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

std msgs/Header header
MotorStatus][] status

uint16 name # MotorName
float32 pos # rad

float32 speed # rad

float32 current # A

float32 temperature

5.4.2. E=H#EO

i EEMR TRIBESS SIS =FEEIEEIE: DAOREEH. EERS. uSiEd. S/
EERIUEI SNBSS, BEATI. EXTRNBNNS, XEEXRER,
E—MERRHES R BERI— MRS,

1. DALRE=HBREBEMN

BA: BEEREEANAINALESEHIED, TER M kp. kd, HIEME. SABRAIRIR
HiE,

o #HIA: topic

o {EEFR: /BodyControl/motor ctrl

o HIEEMNMIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorCtrl.msg
o HuEtEIl:

std_msgs/Header header
MotorCtrl[] cmds

uint16 name # MotorName
float32 kp

float32 kd

float32 pos # rad

float32 spd # rad

13



float32 tor # Nm

2. EHIREEREEAEE
B BREBEEAAVEEEHIEL, FEREHIEREIRAER.

o {HEFR: /BodyControl/set motor speed
o HORTENNAIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorSpeed.msg
o HuEtgal:

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

float32 cur # A

3. ¥EHIRREREB IS

o 7B RREREEANAIEIEHEIED, TEEMIIENE. PEERERAER.

o EEEFR: /BodyControl/set motor position

o HORTENNAIE: ~/rosws/src/bodyctrl msgs/msg/CmdSetMotorPosition.msg
°  HuEmsIl:

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

float32 spd  # rpm

float32 cur #A

5.5. EEERE

5.5.1. IRESIRENEC]

1. EIREERETER
o iRBA: EIREFTBAVRSER, BNESXTIREEYE, BEIERAMREHE.

14



o #HIE: topic
° JEBEFR:
/human_arm_state left

/human_arm_state 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

5.5.2. EHBIEO

1. ElEsERea

o HE: BRGNS, TRAESNES, Hhasis, mEMNEES.
o %5 topic

o EEEH:

/human_arm_ctrl left

/human_arm ctrl _right

>
~

e HEZAL: sensor msgs:JointState

°

A

Header header uint32 seq #4515

Header header time stamp #BJ[E12%

15



Header header string frame_id #ii id

string[7] name # “1" ~ 7"

float64[7] position
float64[7] velocity

float64[7] effort

5.6. FEREBHN

5.6.1. IRSIRENEC]

1. SRENCRRAE

° RBE: RENFMSErAE, HPRMERTATTRENLS, SBER0R 1, 0FR
TR, 1 FrTeHE.

o =T service

° RBER:

/inspire_hand/get_angle/left_hand
/inspire_hand/get_angle/right_hand

® request:
null
® response:

float32[6] curangleRatio

N

- SRENLRR 7R

WiBA: IRENFTRISCRR %R, HA A {EZRIERIENG], SeElm 0 E) 1, 048% Og,
1835 1000g.

=4I service
IRSBBFR:

16



/inspire_hand/get force/left hand
/inspire_hand/get force/right hand

® request:

null

® response:
float32[6] curforceRatio

3. FREURTS

o REA: FEKEFTHIZHRIRES. HPARBA{ES BUCRAIFTURSI R,

response | FTUAE

0 IEFERRTF

1 IEFEHMEY

2 VERMIZLE
3 HERNIELE
5 ERRIPELE
6 FRETIERE(ZIE
7 FRE =L
Oxff ey

o IHIAFI: service
o [RSBEFR:

/inspire_hand/get status/left hand

/inspire_hand/get status/right hand
® request:
null

® response:

17



uint32[6] statusvalue
4. IRENEER

o REA: FKEFTRIEIR. HPAREAES B CRIERERI T ERTR.

response Hix

Bit0 R
Bit1 REE
Bit2 i
Bit3 FEHLRE
Bit4 T

o 4T service
o [RSBEIR:

/inspire_hand/get_error/left_hand

/inspire_hand/get _error/right hand
® request:

null

® response:

uint32[6] errorvalue

5.6.2. {EHlEO

1. BBREIR

o i7BA: BRRFMRIER.
o =HIHFI: service

°  RBEK:

/inspire_hand/set _clear _error/left_hand

18



/inspire_hand/set _clear_error/right_hand
® request:

null

® response:

bool setclear error accepted #ZE2HRIKERID

2. REfE

o R REFTHAE, EPERERTFNEXTIENAEALLE, SEER0E 1,
0 RTEEMH, 1 TR, FNEXDOLREIEEIFESS 1.2 X5 ST
=&

® I=HFII: service

o [RSBEFR:

/inspire_hand/set_angle/left hand

/inspire_hand/set_angle/right_hand
® request:

float32 angleORatio #/)\15
float32 angle1Ratio #7315
float32 angle2Ratio #51g
float32 angle3Ratio #8215
float32 angle4Ratio # A3 Y

float32 angle5Ratio #KI1ghEss

® response:
bool angle_accepted #2&iZB I

3. RIEREAE

o i REREFTHHAE. HPERERTFFNSKXTOENHERLS, SEEN O
21, 0FFeEH, 1 ZRxeHRE, FNSEXDIREFEERESE 1.2 X655
HrhpERS. MRERERAARR, WEOAFESXBENTEXTHAE, &OT

19



HiE 14, FH name E&#0 angleRatio —3IMz, name FERIYESR “1" & "6",
o I4IAFIL: service
o [RSBEIR:

/inspire_hand/set_angle flexible/left hand

/inspire_hand/set_angle_flexible/right_hand
® request:

float32 angleORatio #/)\315
float32 angle1Ratio #F&15
float32 angle2Ratio #51g
float32 angle3Ratio #8215
float32 angle4Ratio # A3 Y

float32 angle5Ratio #KIgighEss
® response:
bool angle_accepted #2&iZB LI

4. iRENE

7B IREFMALIRNE, HFERERRDELS, SEEAR0E 1, 043 0g,
1 X% 10009,

o IHAFIL: service
°* [RBEWMR:

/inspire_hand/set force/left hand

/inspire_hand/set_force/right_hand
® request:

float32 forceORatio #/\igfg
float32 force1Ratio #5538
float32 force2Ratio #hig

float32 force3Ratio #8315

20



float32 force4Ratio #AIHEZSHY

float32 force5Ratio #KIRIShEsE

® response:

bool force accepted #2&F&E LI

5. RERE

7 REFMHERERE. HPERERTNERRILLS, SEERN0E 1, 1 RF-NE&

RAEZSNEENERTEY 800ms, 0.5 %2 1600ms, 0.25 7~ 3200ms, &
heSi: R

o Iz service
o [RSBER:

/inspire_hand/set_speed/left_ hand
/inspire_hand/set_speed/right_hand

® request:

float32 speedORatio #/)\#5
float32 speed1Ratio #2158
float32 speed2Ratio #5315
float32 speed3Ratio #8185
float32 speed4Ratio #AIRHEESHY

float32 speed5Ratio #AIEHEHE:

® response:

bool speed accepted #2&Fi&EKIN

5.7. NN
5.7.1. RSIREED

1. NEDER
o REA: REUNEHZRIRYER. Hp LHRIRERA 200Hz,
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o #HIE: topic
° JEBEFR:
/human_arm_6dof left

/human_arm_6dof right

e A): geometry msgs:WrenchStamped

°

A

Header header uint32 seq #7515
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. ERRAIEHSEE T —NREEN, EAMURHEERNRESIER, &
FaHERENT eMIERIAIMER. HhLEficErIRRILFE 335, ATEE;
HARRBuECERIZRELTE 335L, ATSM.

5.8.1. Batkrhys 335L 183 #20O-SM

1. BOEsHENEO
o [ERBR:

/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

22



/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
/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. BERENZEO
° {EEBZR:

23



/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
/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
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/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
/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
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/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. BAELHAR3E 335 tHINEO- KRB

1. LEHENEZEO
o ERBR:

/camera/accel/imu_info

/camera/color/camera_info

/camera/color/image_raw

/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
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/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

/camera/gyro/imu_info

/camera/gyro_accel/sample

6. #\[E1T (B, F. 7340,
6.1. BapEO

el e o ol

6.1.1. BIFPS
6.1.1.1. BEIED=
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1. QNS AEIE S Demo3 5 Max1 & Pro1:

cd /home/ubuntu/catkin_ws/src/aubo _dev node/script #3N BB R

Jusbcan.sh #i§& can 0O

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. REINTMPIITR (Wi demo)

roslaunch aearm_traj test aearm_traj_test.launch

6.1.1.3. REIMiXTR (AWK demo)

roslaunch human_arm_ae testPub human arm_ae testPub.launch

6.1.1.4. BB (it demo) IS list
FHRE (2REE q: REE—HREKR)
1. {5 3: CONTROL
a. &1 pos: (UBER
(1) EFEHmS:
1) & 1~7: RBEHMIEE (EABERME)
2) BE8: F7HENEN (EAE)
2. &4 PLAN
a. $&¥E5 = auto modes (IR IUNEINEE)
(1) WmANEA

1) BA1~7HBE
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3. B Hand (FHEXA0ES
a. -= get angle act; (GREXHRIAE)
(1) WNER
b. B2 = setangle; (REBBEIFAE)
(1) WNER
1) BN 1~7 HEMRE
c. -=get status ;  (GREXZHRPIATE)
(1) WNER
d. -=get error ; (3XEXZRI error (52)
(1) WNER
e. HHES - getforceact ; (FILBIIIERSD)
(1) WNER
f. -= set error clear; (;B&A( error)
(1) WNER
g. BT = setforce ; (REHMERH)
(1) MNER
1) 1A 1~7 389058
h. HRHE8 = setspeed ; (REEERH)
(1) MNER
1) BN 1~7 e
. B = setangle fixible; (REREBIFAE)
(1) MAER (BHAREFRIRAE)
4. |6 6-dof-7tER
a. [ = force & torque;  (FERLRIHIIIE)
(1) MNER

6.1.1.5. BRIUIATA (iR demo) FEBIF{E

1. Baizfa, BrnERmE,

2. 1 WREIE A PLAN f8t;
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3. 1% 5+[EIZEj#1T auto modes;

4. REMNE/ABTISHAE, =HSMizmEEEME, BETE 0 ~;

5. iz q+EIFERE F—RER (FFRH) ;

6. EEREZ 3+EIZEFHFAN CONTROL 1&=;

7. FE: EEHE 0 fEHE T, Bk 8+EIE, ETETRER (EARMRERNED) .

6.1.2. Publish ¥RAYIERRFIIRSS

6.1.2.1. 7 BH Publisher

ros::Publisher pub_Control_left dev; //48EEE N B4 =

ros::Publisher pub_Control right dev; /48R &l b

6.1.2.2. /=HE Publisher (HZEflisiEEO)

ros::ServiceClient client_PlanJointTraj_left; ///AEi=EhEED

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

6.1.2.3. Advertise jERR

pub_Control left dev =
private_nh.advertise<sensor_msgs::JointState>("/human_arm ctrl_left", 1);
pub _Control right dev =

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 iFf8 (EEVEO)
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6.1.2.4.1. ros::Publisher pub_Control_left_dev/ros::Publisher
pub_Control_right_dev; /IR EREM

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; IZHER
fh=S (Al

aearm_traj test::PlanJointTraj srv_joint left;

srv_joint_left.request.arm_name = "left arm”; //BEHIRFR: £EG

srv_joint _left.request.joint pos.resize(7);

srv_joint_left.request.joint_pos[0] = O; //Z4HEERE, 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;

srv_joint_left.request.vel percent = 0.3; //iIREEE, SBEIM 0-1, 0 KFEE SO,
1 RN RIS AREE,

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

srv_joint_left.request.jerk_percent = 0.1; //ANINEREEER, SEEIM 0-1, 0 {SFRION0IE
B0, 1 RIIRAHAIEAIIINERE .

client_PlanJointTraj_left.call(srv_joint_left);

aearm_traj_test:PlanJointTraj srv_joint right; //FE_L
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srv_joint_right.request.arm_name = "right_arm”;
srv_joint_right.request.joint_pos.resize(7);
srv_joint_right.request.joint_pos[0] = 0;
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] = 0;
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. FEBEO
6.21. IBITPR

6.2.1.1. BEiEHS

roslaunch aubo_dev plugin aubo _dev all.launch

6.2.1.2. REIMIXTR (AWK demo)

roslaunch human_arm_ae testPub human arm_ae testPub.launch

6.2.1.3. Bl = (Ui demo) 1§ list

[ 6.1.1.4,

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

3. IRERIRRIR 1~8 XIFTHITIRME.
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6.2.2. Call ¥XRIRIPRSS
6.2.2.1. FEBBBRSS

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;
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

/1 T REMARNFTHERARSS

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");
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client_inspire_get status left =

private_nh.serviceClient<aubo dev plugin:

us/left_hand");

client_inspire_get error left =

private_nh.serviceClient<aubo dev plugin:

left hand");

client_inspire_get force act left =

private_nh.serviceClient<aubo dev plugin:

orce/left_hand");

client_inspire_set error _clear left =

private_nh.serviceClient<aubo dev plugin:

clear_error/left_hand");

client_inspire_set force left =

private_nh.serviceClient<aubo dev plugin:

eft hand");

client_inspire_set speed left =

private_nh.serviceClient<aubo dev plugin:

d/left_hand");

client_inspire_get angle act right =

private nh.serviceClient<aubo dev plugin:

ngle/right_hand");

client_inspire_set angle right =

private nh.serviceClient<aubo dev plugin:

/right_hand");

client inspire_get status right =

private nh.serviceClient<aubo dev plugin:

us/right_hand");

client_inspire_get error right =

private nh.serviceClient<aubo dev plugin:

34

:get_status>("/inspire_hand/get_stat

get_error>("/inspire_hand/get_error/

get force act>("/inspire_hand/get f

:set_clear_error>("/inspire_hand/set_

set force>("/inspire_hand/set force/I

set speed>("/inspire_hand/set spee

get angle act>("/inspire_hand/get a

set angle>("/inspire_hand/set angle

get status>("/inspire_hand/get stat

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 jR33

6.2.2.3.1. 3SKENAAE

ROS_INFO("try to get angle act left arm----------- ");
if (client inspire_get angle act left.call(srv_get angleact left))
{
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
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ROS INFO("get angle act left arm failed!!");

6.2.2.3.2. \GERAE

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)
{
ROS INFO("angle_accepted");

else

ROS INFO("angle not_accepted");

6.2.2.3.3. 3REVIRS

ROS INFO("try to get status left arm----------- )



f (client inspire_get status left.call(srv_get status_left)
{

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. 3REVEEIR

ROS_INFO("try to get error left arm----------- ");
f (llnt nspre,_geterror lefcallsr_ gt sror e
{

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

srv_get_error_left.response.errorvalueli];

// 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. 3REYD%E

ROS_INFO("try to get force act left arm-----------

g <_>
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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)
{
ROS_INFO("set error clear_accepted");

else

ROS INFO("set error clear_not_accepted”);

6.2.2.3.7. gBHIE

ROS_INFO("try to set force left arm----------- ");
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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”);

6.2.2.3.8. \ZHRIEE

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;
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{

if (srv_set_speed_left.response.speed accepted)

{
ROS_INFO("speed_accepted");
}
else
{
ROS_INFO("speed_not_accepted”);
}

6.2.2.3.9. RjEIRERAE

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";
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;

f (client inspire_set_angle_fxible_left.call(srv_set_angle flexible_eft)
{

if (srv_set_angle flexible left.response.angle accepted)
{

40



ROS INFO("angle_accepted");

else

ROS INFO("angle not accepted");

}

6.3. Z3HEHEO

S — —

6.3.1. BIFPS
6.3.1.1. BEiEHS

roslaunch aubo_dev plugin aubo _dev all.launch

6.3.1.2. Bl d = (it demo)

roslaunch human_arm_ae_testPub human_arm_ae testPub.launch

6.3.1.3. BREX TS (i demo) EZ list

[ 6.1.1.4,

6.3.1.4. REIMIXTR (Wi demo) FERIFE
1. Bahzfe, BERE;

2. ¥z p+EZEEFH N dof t&z;

3. & 1+[BFE#H1T get force & torque;

4. RORBNEIAE SKEN—IR 6dof 2,

6.3.2. Subscribe YJRIATIERR

6.3.2.1. 7 BH Subscriber

ros::Subscriber sub_6dof;

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

sub_6dof = private_nh.subscribe("/human_arm_6dof left", 10,
&TestPubNodelet:callback 6dof, this); // iJ[ CMD Hfgitig<

}

else

sub_6dof = private_nh.subscribe("/human_arm 6dof right", 10,
&TestPubNodelet:callback 6dof, this); // iJ[ CMD Hfgi{tig<

}

6.4. fHHNIZO
6.4.1. RENEALLARE 335L 1RH1*3-Shn

source orbbec_ros/devel/setup.bash
rosrun orbbec_camera list_devices node

roslaunch orbbec_camera slam_330.launch

6.4.2. [RENEELLARYE 335 AN~ 1-KiRE

cd ~/orbbec ros
source devel/setup.bash

roslaunch orbbec_camera gemini_330 series.launch
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