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https://www.youtube.com/watch?v=v6CAUKyRpvo
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bash scripts/ex/install/setup.bash s
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& Joystick Command Keyboard key Robot Action
L Stick Forward / Backward W /S Nose up / down
L Stick Left / Right Q/E Roll Left / Right
R Stick Forward / Backward Height up / down
R Stick Left / Right A/D Turn Left / Right

Shift Full range of motion

. [/ XO|AE0] G5B 7| £ £Af 78t HEOISIEIL|CH

& Walk - 220| AT E HHs}|

o AE: "walk" ® --> "Gait select" IE HIA _.> "walk" HE E=IF|HEHE
3 2 FENR

. TYO| LHZAX|B 2R0| 27| HYOR MBELIC AR 7t HHO SYBLICL.

Joystick Command Keyboard key Robot Action
L Stick Forward / Backward W /S Go Forward / Backward
L Stick Left / Right Q/E Go Left / Right
R Stick Forward / Backward Pitch Forward / Backward
R Stick Left / Right A/D Turn Left / Right
Shift Full speed of motion
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& Joystick Command Keyboard key Robot Action

L Stick Forward / Backward W /S Go Forward / Backward
L Stick Left / Right Q/E Go Left / Right

R Stick Forward / Backward
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R Stick Left / Right A/D Turn Left / Right
Shift Full speed of motion
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& Joystick Command Keyboard key Robot Action
L Stick Forward / Backward W /S Go Forward / Backward
L Stick Left / Right Q/E Go Left / Right
R Stick Forward / Backward
R Stick Left / Right A/D Turn Left / Right

Shift Full speed of motion
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o AR: "walk" ® --> "Gait select" IE HA -.> "wave" HE

o EE2 Wave El INEHHOZ HEZ A HEL|CT.

& Joystick Command Keyboard key Robot Action
L Stick Forward / Backward W /S Go Forward / Backward
L Stick Left / Right Q/E Go Left / Right
R Stick Forward / Backward Pitch Forward / Backward
R Stick Left / Right A/D Turn Left / Right
Shift Full speed of motion
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Shift Full speed of motion
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& Joystick Command Keyboard key Robot Action
L Stick Forward / Backward W /S Go Forward / Backward
L Stick Left / Right Q/E Go Left / Right
R Stick Forward / Backward Pitch Forward / Backward
R Stick Left / Right A/D Turn Left / Right
Shift Full speed of motion

. [/ XO|AE0] G5B 7| £ £Af 78t HEOISIEIL|CH

o AE: "walk" ® --> "Gait select" IE A _.> "sit" HE e I|HE HE
1 E5EMR
o ERO| BECEA Q2 XINZ St F HAHSIL|C

o IR KO L2} Q2 AFM|E FBSH= O B ZIF HE 2 QlELICH

g AN 28

O] MMl M= &Ml RBQ 22E XS5t= YEHs 2Lt

rr

Ll XtA|8t 2= EHAl= ZHE 7f0[EZ ARSI

1. 220 AZ&s}7|
. PCE 20| Wi-Fioll #ZgtLch.

Wi-Fi SSID: RBQ_xxxx .

13770


https://rainbowrobotics.github.io/RBQ/ko/manual/Guides/common-guide.html
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2.GUI Alsl gl 2 & 3jjo] MA

bin CIAMEZ|0N cur E AlZRILICH
cd <your workspace>/RBQ

./bin/GUI

e Connect HEZ Z&lgtL|LC}

bash

bash
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. oixf:

e --help : =Y HA|IXIE EAIStD SEEL|CE

e --scripts :MAITEH|E

bash scripts/deploy.bash

SSH H|ZEHS S Y= st2t= HIAIX|7F EAIE LT

o HEHS: EEX0|AH SSH HIZHZE F2I5HM 2.
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1.3 RBQAPI7HR

RBQ API= A7 RBQ ALS 23 222 HOfol T 4SX8E 4 U= TAMQI C++ QIE
HO|AS RIZELICEL EIZZNA BZOIH X4ZE MAZEROIY D4F HE BYS BF

X &HSt=E A EASLICE

C++ &AM

C++ 2M H7|

OZMNAID (BEM AQA)
RBQ_API QUAHAS MMotmf TR2MA IDE N S8H0F 2L|Ct:

RBQ_APT api(20); // AFRXt O4Z2|#0|M8 Z2MA Ip (20-39 H9) e

O] ID= EM A/H HIHLIES ArE30 HTol HE[ZZ2MA K E 2F5IH, 2 2HE2 4
A ZZ M| A0 oM M= 4= ASLICE

)\ 2 HHS HLf7| HMof| &4 setMotionOwner()E S ZE5HM| 2.

API X 29
Jte|mel pAeA My
o] Joint

startMoveJoint() /
stopMoveJdoint ()

lockUnlockJoint () >3 A2 gl 2= /6
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http://localhost:4173/RBQ/doxygen/index.html
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21 H|0 API (RBQ_API: :Joint )
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2RO A2t 25 SEof Tt

HZE A

11

= EL

getQuaternion() Eigen HEILIHSE XtA| (w, X, Y, z)

getRPY() E, OX|, 2 (ZYX Y2 2, 2tC|oh)
getGyro() ZEE T (rad/s) (X, Y, Z)
getAcc() MY JHEE (m/s?) (X, Y, Z)

AIIHE= API ( RBQ_API: : Gamepad )
HH =2 2|3t Logitech F710 (X 2E) X|&.
Eted g a4
ZO|AEl  getLeftJogX/Y() , getRightJogX/Y() He
E2(A getLeftTrigger() , getRightTrigger() H%l
HE getButtonState(Button: :X) =5
mpigeFip =i
02| 3olEl E2 HS2 A EB|AHY & JELICE
e a4

=
motionStaticReady() Z=H| XtN2 0|5

motionStaticGround() HIEHOf| &&= KHA|

motionDynamicwWalk () SA Hal A&t
motionDynamicRun() =X chg|7| A|E
motionDynamicAim() ZEHH|HEZ fI8t =& XA
motionDynamicStairs() Aot =27 2M
motionDynamicHealthCheck() ZItt&2M

:[-1.0, 1.0]
:[0.0, 1.0]

S0 true HHE
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o RViz2 A|Zlg}: 25 AEf 3! LIDAR S MM E HA|ZIC 2 A3}

- A|AHR QAR

M er  ER
een  (EITNERT
ros2vizy (IS
python v (TEIEEEERNT)

riok

3

K MK
7 OFfe] BE CLI ZEOf= B9l CHER|0A Yt S IFOE BLC

e RBQXZLE XY 52t

—

2

| SE LI

bash
git clone https://github.com/RainbowRobotics/RBQ.git

AAH 4

Of "A|AR A" 22 "INEX} PCOf| M H&=|0fOF LICE. O] Ii7|X|= ubuntu

22.04 % ROS 2 Humble O|A| E|AEE|ASLICE

e ROS Humble AX|

bash
cd <your workspace>/RBQ
sudo bash scripts/ex/install/ros.bash

e ROS Humble 24 E2{27]

bash
source /opt/ros/humble/setup.bash
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https://github.com/RainbowRobotics/RBQ
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« rosdep 7|2t 9 o|EH AHH|O|E

bash
sudo rosdep init && rosdep update

71X 2|

e ros2 C|EEZ|Z 0|5 Z ROS &AM AX|

cd ros2

bash
rosdep install --from-paths src -y --ignore-src

e rbg_ros2 INZ|X|HE

h
colcon build --symlink-install pas

= A

Y S CIHEE| 2 0| SEILICE:

bash
cd <your workspace>/RBQ
o 'HN EX

'"OlA| rbg_driver E A= HHH:

o MMe A

&M RBQ 2R XESt=

L) XtAst =2 EbAl= 2 7F0| =5 2l oM L.

1.PCE 29| Wi-Fioll 9

/7 Wi-Fi SSID: RBQ_xxxx .

2. SSHE 22 PCo| B
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https://rainbowrobotics.github.io/RBQ/ko/manual/Guides/common-guide.html
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bash
ssh rbg@192.168.0.10

I\ Simple-RL &3t Hof| HIEA| 22 S Auto Start St

3. 22 PCOIM Z2MA &2

0
=

0

ZX PCOM ZZNAE LS

=

e

Ct

alo
H>

M2 ZEIRtL|C.

1.Cto LAN 6{EHE 0|2¢l| 282 PCHM HERIE HZTILICL.

2.SSHE E2 PCO| M&SLICH (9 281 ThHA EX: ssh rbg@192.168.0.10 ).

3. &t 2R PCO|A, JHEX PCot SRSt AFHO = T4 S E 5 2%|E TIYRLICH
o AL CIAEZ|(0: cd ~)OIM git clone
https://github.com/RainbowRobotics/RBQ.git ¥, S=E

=2 RBQ ClAEZ[Z 0]
¢t 5, AA"- 2F(ROS Humble &%[-&tE 22127, rosdep x7|=t 8), 7| X X

(cd ros2 ¥ rosdep install, colcon build )& ¢ & AX| MM1t ZHo| =3
ghL|Ct.
4. Hot ZX|7F YMSHH sudo YU F o BHE MAILSHM|R.

Ha: otz FF2 JHEX}E PCL Ot M| 22 (SSHE F&et 22 PC)0| M AL/ 0{0F &
L|C}.

=]

o "X} PC'OM HH| EROE ROSE AIESIHHTH LIS HH

cd <your workspace>/RBQ

source ros2/install/local_setup.bash
./scripts/start_ros_driver.bash

bash

X(SSHZ F&¢et 28 PC)0| Ol JHEX} PCOf| A Al =|0{0F

o 'JHEX} PC'O|M AIEHIO|MOZ ROSE ALESIHEH Lt BHS HASHM R:

cd <your workspace>/RBQ

source ros2/install/local_setup.bash
./scripts/sim.bash --ros

bash
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4. J|2x} PCO|AM DDS A (22 PCEZ ET & A|)

JHEX} PCOlM 22 PCZ DDSE EUl= EHO|Z0l|M= of2h 2t

E{O|20M ros2 topic list, ros2 topic pub S= Aaig of AtetL|Ct

oY
r
i
i
Mz
0
kT
i=]
=
n
o

o HES3 QE{H0o|AE= 22! PCO| HA HHELICE wipsso & HA|O|H, ifconfig 2
2iolot QIE{H|O|A O|EC = HHY HOoMR.

. bash
export CYCLONEDDS_URI='<CycloneDDS><Domain><Id>0</Id><General>

<Interfaces><NetworkInterface name="wlp4s0"/></Interfaces></General>
</Domain></CycloneDDS>"
export RMW_IMPLEMENTATION=rmw_cyclonedds_cpp

Of2fl ifconfig ZHOIM AFEE QUE{HO[A(O]: Wi-Fi= wlp4so ,

o
=]
OISt |, CYCLONEDDS_URI 2| name="wlp4s0" SHE22 i 0|ECE HASIH EIL|C,

QE{If| 0| A =fQl:

|

bash
ifconfig

584 ET B2 HAE

===

EX PC: E2I0|HE HATHEO[Z0|M 9| 32| 2t Tt HFE MEf2H, Z2 E{0[Zo|

M ros2 topic list Z &olg £ JUEL|LCY,

LK PC: 22 PCE ETS ELH7L} &9I8t2{H, 482] DDS MH(=M|Q! 0, Cyclone
DDS)2 M3t E0|of|A Ol2HE AMeHstM L.

bash
source ros2/install/local_setup.bash

ros2 topic list

o RBQ E20|H{= ROS 2& S¢li RBQE MO{st= 0| Hast ZE ETS X Estn JUSL
Ct.

rbq_driver Z2MAE CIF L ESS AFELICE

o« ER MEfEZIN
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o MM IEH HEZ|M (IMU, HHE{2|, & FZX)

. BY RS}

o H|F HOJEH HES2|M (HY, =&, ot 72t AEE])

Quick Start

Of MMM ROS 2 ELE &l EXRE SXI0|= O ERct HY FHNHE ALRILICE

HighLevelCommand £ SEdll 222 AXE SZI0|2{H, HIEA|

=
rbg/motion/switchControlMode & true = MAslOF BLICE

true HighLevel Mode - 20| rbg/motion/cmd_highLevel 2| HHE $AELICH

false JoyStick Mode - ZO|AEIOZ 228 HO{EL|Ct (7|£3))

bash
ros2 topic pub --once /rbg/motion/switchControlMode std_msgs/msg/Bool "
{data: true}"

2. Auto Start (& Xx7|3} 9! H|of A|ZH

i\ autostart &% JF_, Z2X0| et HE 2|0l M SHEE £7] XHMIIX]| 2Hl5HM| 2. H|
AE Z0|2}H HK

Hu
mlo

o
AS|IM L ( switchGait gait_id: 0 ).

bash
ros2 topic pub --once /rbg/motion/autoStart std_msgs/msg/Bool "{data: o
true}"

3. B8l X3} (Sit » Stand = Walk)
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rbg/motion/switchGait 0| SHE gait_id £ K™t 229 23l AEHE HA

Sit (gait_id: 0)

ros2 topic pub --once /rbg/motion/switchGait std_msgs/msg/Int8 "{data:

0}"

Stand (gait_id: 1)

ros2 topic pub --once /rbg/motion/switchGait std_msgs/msg/Int8 "{data:

1}"

Walk (gait_id: 3)

ros2 topic pub --once /rbg/motion/switchGait std_msgs/msg/Int8 "{data:

3}"

State ID Name

-2 Fall Mode

-1 Control Off

0 Sitting

1 Standing

2 Aim Mode

3 Walk Mode

4 Stairs Mode
5 Wave Mode
6 Run Mode

30 RL Trot

31 RL Front Walk
33 RL Left Walk
34 RL Right Walk
35 RL Bound

36 RL Pace

Description
oflZ1x] &
BE #S7170 HigHstE

2 2S¢

St2 Kb, HEEfOf 2o !
7| XiM|, 2 Z=H| el

ZEES flet ZF XAl

bash

bash

bash

26/70



RAINBOW

ROBOTICS
State ID Name Description
37 RL Pronk doots TE3 HAM
38-41 RL 3Leg Zetets 3rt2| 2l (HR, HL, FR, FL)
42 RL Trot Vision Z%tats HIM ER 23
45 RLTrotRun  ZstetE EZ 2 23
46 RL Silent UootE AUHE HA
4. £ HHME

2 20| Walk Mode (gait_id: 3)0fl XISt =, rbg/motion/cmd_highLevel 2 £ HHS
I1_+_'6+|__||:|._

Lo -d

0.3 m/sE FZ

ros2 topic pub --once /rbg/motion/cmd_highLevel pash
rbg_msgs/msg/HighLevelCommand \
'{header: {stamp: {sec: 0, nanosec: 0}, frame_id: "base"},
identifier: "walk_fwd",
roll: 0.0,
pitch: 0.0,
yaw: 0.0,
vel_x: 0.3,
vel _y: 0.0,
omega_z: 0.0,
delta_body_h: 0.0,
delta_foot_h: 0.0,
gait_state: 3,
gait_transition: false}'
45° T2t 0|5 (M + Ze)
bash

ros2 topic pub --once /rbg/motion/cmd_highLevel

rbg_msgs/msg/HighLevelCommand \

'{header: {stamp: {sec: 0, nanosec: 0}, frame_id: "base"},
identifier: "walk_diag",

roll: 0.0,
pitch: 0.0,
yaw: 0.0,

vel_x: 0.3,
vel_y: 0.3,

omega_z: 0.0,
delta_body_h: 0.0,
delta_foot_h: 0.0,
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gait_state: 3,

gait_transition: false}'
¢ 4A5° LM ols2 LSt v

~ 0.212 m/s).

HighLevelCommand H|A|X| M9

std_msgs/Header header
string identifier
float64 roll

float64 pitch

float64 yaw

float64 vel_x

float64 vel_y

float64 omega_z
float64 delta_body_h
float64 delta_foot_h
int8 gait_state
bool gait_transition
(false)

] £

¢ 1. 2l ET (Gait State)

Gait state= 22| X HHl HELF XM 2= o[0|ghL|Ct. Of e Te2

ZU, LR 2Z[0] ofoh 2dBfL(Ct.

el x 2 vel_y & A5

H OH OH OH O O H OH OH H H H

ROS MAIX| ot (EtUARMIES} frame_id ZEel)
2 xm/gﬂg.nmxr

EM roll ZE (& B, zvyx 2¥3 )
24 pitch ZE (& ©H|, zvyx 23 2z
BA yaw ZE (= ©9l, zvx 22| Z)

X e M3 £E (m/s)

Y W MY &2 (m/s)

z= F9 A4k (deg/s)

71220 SH =0l = (m)

71220 & ol =X (m)

SH 2 Mef (flo HoE AL ALE)

HEy A F HY Mot 2 Mot(true)/HE2 M3}

S4BHL|CH (0.3 x cos45°

bash

&2 Jof, A
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4

Fall Recovery
(3)

—

Fall Mode (-2)

=

AME Jtset HH .

State ID AMEH

-2
-1

Fall Mode
Control Off
Sitting
Standing

Aim Mode
Walk Mode
Stairs Mode
Wave Mode
Run Mode

RL Trot

RL Front Walk
RL Left Walk
RL Right Walk
RL Bound

RL Pace

sssssss

4%

ol 71X 24
HEFS
2 KEA|

712 XAl

sequence (10)

docking

A

A 4

trot (3)

stairs (4)

wave ()

run (6)

aiming (2)

RL_Trot vision
42)

RL_RUN (45)

RL_Pronk (37)

RL_pace (36)

RL_bound (35)

I D

12 o =2
| ZHE AUUS

717t Hig-get

o

, HEEfOf| 2tof QU= El

, 2l ZH| HEl

ot & XAl

BITE @3 2l
2}0|E @3 H3l
HIRE &

Ho|A 2
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State ID AMEf 494
37 RL Pronk Aststs =23 2l
38-41 RL 3Leg gdatets 3ote| 2 (HR, HL, FR, FL)
42 RL Trot Vision Z2tstE HIM ER HH
45 RL Trot Run dottE ER EH HA
46 RL Silent Zotets AUHE H
= e Hojl A= AF2 7Hs$H W& (Available Commands)2 2t 23 AEHO| M A2 S 4~
A= BHE HHFLIC B2, 3§ BB (Common Commands):t M3 H|0](Power
Control)= 23 AEje} 2tA|910] &4t ALY 4= AUSLICE
BN 2E HY M2 EH gait_id U2 AHESH= S&El rbg/motion/switchGait
ELIS ALt
AL 7tS%t gait_id 242 12| "AHE 7Hsot H3 AEl(Available Gait States)" EE & x5t
M.
Hl el . 38 8d
. AL 7ts¢et & (Availabl
(Gait +8 7 (Available (Common Mgl ®Hloj(Power Control)
Commands)
State) Commands)
Control Off rbg/motion/autoStart rbg/powerControl/setPortSt
ate
rbg/motion/switc
hGait # PDU Port ID
Sitting . o int8 PDU_PORT_48V_LEG =
ait_id: 0-46)
A rbg/motion/canCheck (9 0x00
e int8 PDU_PORT_48V_ADD =
; 0x01
highLevel )
int8 PDU_PORT_48V_EXT =
rbg/motion/emer 0x02
rbg/motion/cmd_navigate int8 PDU_PORT_12V_VisionPC
. gency
Standing To = 0x10
Mode rbq/stateEstimation/comE . . int8 PDU_PORT_12V_COMM =
. . rbg/motion/static
stimationCompensation Ty 0xM
tbq/motion/static int8 PDU_PORT_12V_Lidar =
Walk Mode - Ready Ox12
. . int8 PDU_PORT_12V_CCTV =
rbg/motion/static
Stairs Mode - Ground 0x13
int8 PDU_PORT_2V_THER =
Run Mode - 0x14

rbg/motion/switc
hControlMode

int8 PDU_PORT_12V_IRLed =
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=3 g M 753 HE(Available S SO
h'c'»' . o OO
(Gait S At R (Common X2l H|o{(Power Control)
Commands)
State) Commands)
) ) (true:HighLevel 0x15
Wave rbg/motion/cmd_navigate  \;,qe int8 PDU_PORT 12V_Speaker
Mode To false:JoyStick = 0x16
Mode) int8
RL Mode - PDU_PORT_5V_CAMERAS =
0x20
rbg/motion/recoveryFlex int8
Fall Mode rbg/motion/switchGait PDU_PORT_5V_AUDIO_SIDE_
(gait_id: 1) CAM_USBHUB = 0x21
w 2. 22 2|8 ETI (Low-level State Topics)
O| ETES2 2RO LHE AEl, = KbA|, MA{ZE, A|AE] AEHO]| CHEE AHA[ZH D] =8HE K|S L
Cf.
Eq lolE| 7= EE
Ol HAX|= 2R MEf WEE ZolstH 50HzZ HAELICH
SE] O A, 2[X| &Ei, S4 AEf, M HE =T HEHE
ZobetL|ct.
AHE 7ts3t gait_id 242 12| "AF2 JtsTt Edt HE &X
std_msgs/Header J hS® gaitid k2 212] "ALS 7t
SN 2.
header
|
Eggl ;:;):astarés # Docking States
bool rouz:jp s int8 DOCKING_MAX_FAIL_CNT_REACHED = -6
bool ?orce c_opn int8 DOCKING_MARKER_POS_INVALID_ROTATION = -5
bool ext 'o_ int8 DOCKING_MARKER_POS_INVALID_TOO_FAR = -4
rbq/status/ro . = y. int8 DOCKING_MARKER_POS_INVALID_WRONG_DIR =
bool is_standing
bot_status -3

bool can_check
bool find_home
int8 gait_id
boolis_fall

int8
docking_state
bool imu_success

int8 DOCKING_MARKER_NOT_FOUND = -2
int8 DOCKING_FAILED = -1

int8 DOCKING_OPERATION_MODE = 0

int8 DOCKING_APPROACH_OFFSET =1

int8 DOCKING_APPROACH = 2

int8 DOCKING_APPROACH_WIDE = 3

int8 DOCKING_SIT_DOWN = 4

int8 DOCKING_SUCCESS = 5

int8 DOCKING_SUCCESS_CHARGING = 6
int8 DOCKING_SUCCESS_NO_CHARGING = 7
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£y

rbg/powerCo
ntrol/battery_
status

rbq/stateEsti
mation/footS
tates

rbg/joint/join
t_status

HlolE #=

std_msgs/Header
header

string identifier
float64
charge_percenta
ge

float64 current
float64 voltage
float64[]
temperatures
uint8 status

std_msgs/Header
header
geometry_msgs/P
oint[]
foot_position_rt_b
ody
geometry_msgs/P
oint[]
foot_velocity_rt_b
ody

uint8[] contact

std_msgs/Header
header

bool[] connected
int8[]
temperature
int8[] motor_temp
bool[] status_fet
bool[] status_run
bool[] status_init
bool[] status_mod
bool[]
status_non_ctr
bool[] status_bat
bool[]
status_calib
bool[]
status_mt_err
bool[] status_jam

# Status

uint8 STATUS_UNKNOWN = 0
uint8 STATUS_MISSING = 1

uint8 STATUS_CHARGING = 2
uint8 STATUS_DISCHARGING = 3
uint8 STATUS_BOOTING = 4

22 Hir| Z2i|Y 7|E0| W 9IKIet SEYLIC
AMS 2 SHS FHO| UM, YT WYL +x, A% WY

S 4y, Q1% IS 422 HolgEILICh
RE HES 47He] RAS ESFILICH (2 Ci2|2 ShLh.

# Contact

uint8 CONTACT_UNKNOWN = 0
uint8 CONTACT_MADE = 1

uint8 CONTACT_LOST = 2

# Leg number

Leg num O : Right-Hind leg (RH)
Leg num1: Left-Hind Leg (LH)
Leg num 2 : Right-Front Leg (RF)
Leg num 3 : Left-Front Leg (LF)

O HAIXl= & MEl, 2k, 2E HEi Z2i3, Mo HIo|EE

Horoh Mo 2 YEE ZetelLCt 2 2HEf T3l 50Hz
= ZAFLICH
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£y

HlolE #= 4

bool[] status_cur
bool[] status_big
bool[] status_inp
bool[] status_flt
bool[] status_tmp
bool[] status_ps1
bool[] status_ps2
bool[] status_rsvd
float32[]
position_ref
float32[]
position_enc
float32[] velocity
float32[]
torque_ref
float32[] current
float32[] kp
float32[] kd
int32[] owner

od

§ oM 2 M £y RS

EX M|

ros2 topic echo --once rbqg/status/robot_status
2 Al

ros2 topic echo --once rbg/joint/joint_status
HHE{ 2| &FEH

ros2 topic echo --once rbg/powerControl/battery_status
o A

ros2 topic echo --once rbqg/stateEstimation/footStates

bash

bash

bash

bash
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HEff(State) MIAIX|= CtZ2t 20| H|ElL|C:

RobotStatus

# DOCKING_STATE
int8 DOCKING_MAX_FAIL_CNT_REACHED =
MAIE 2l =2 (10%])

int8 DOCKING_MARKER_POS_INVALID_ROTATION

ZEIb +-40k Xt

int8 DOCKING_MARKER_POS_INVALID_TOO_FAR

ojg HFE Z2| UAS

int8 DOCKING_MARKER_POS_INVALID_WRONG_DIR

HHOM ZXIE

int8

DOCKING_MARKER_NOT_FOUND

A oo
T HAO

int8
T
int8
int8
=g
int8
int8
==
int8
int8
int8
int8

DOCKING_FAILED =

DOCKING_OPERATION_MODE
DOCKING_APPROACH_OFFSET

DOCKING_APPROACH =
DOCKING_APPROACH_WIDE =

DOCKING_SIT_DOWN =
DOCKING_SUCCESS =
DOCKING_SUCCESS_CHARGING
DOCKING_SUCCESS_NO_CHARGING

# gait_state constants

int8

STATE_FALL =

Al E2|AHE

int8
Aot

int8
int8
int8
ZH|

int8
int8

STATE_OFF =

STATE_SIT =
STATE_STAND =
STATE_AIM =

STATE_WALK =
STATE_STAIRS =

At 5g =y

int8
int8
<)

int8
int8
walk
int8
walk

STATE_WAVE =
STATE_RUN =

STATE_RL_TROT =
STATE_RL_FRONT_WALK =
ol
STATE_RL_LEFT_WALK =
L

=2

30
31

33

7

NHA) A =2

ot =™

1l
1
a1
F=

WEIES)

oA 7}

1

1
S
3+

ARA) 5m

o7 2%

I
@
1

o
[

INEIES)

OAHE &

mjo

AEA)
# T Amf --> XS THAl

# 220| HA ZE
# 1k} @EMOZ =

2 o

710
# 2Xt ST =
H2 KMz SHIof

BH i

F*

S
ra =
N

0X 0X 0X o

oty

oM 0

3
H1 H1 H1 ot
u N

Ok Ok OH —

0.

Fall Mode - Of&X| 23t #& AMM
Control Off - EE OHZ0j|0|E{ H|E

Sitting - W2 XtME HIE| T4
Standing - &% XMZE EH

Aim Mode - ERUEIES 9ot Z=F XAl

walk Mode - walking Trot E@¥
Stairs Mode - ZiHIEZF MME AtES

Wave Mode - walking Walk E3f
Run Mode - 1% HH (X|=:= &
Trot 23

RL Trot - 4% &
RL Front walk - Z3t 8& Front

RL Left wWalk - &3t && Left

bash
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int8 STATE_RL_RIGHT_WALK = 34 # RL Right walk - Z% &% Right
walk =3
int8 STATE_RL_BOUND = 35 # RL Bound - &%} g% Bound H¥
int8 STATE_RL_PACE = 36 # RL Pace - 4%} %& Pace HH
int8 STATE_RL_PRONK = 37 # RL Pronk - &% 3% Pronk B
int8 STATE_RL_3LEG_HR = 38 # RL 3Leg HR - &% ot& 3-Leg EH
(Hind Right)
int8 STATE_RL_3LEG_HL = 39 # RL 3Leg HL - Z% & 3-Leg EH
(Hind Left)
int8 STATE_RL_3LEG_FR = 40 # RL 3Leg FR - 3} && 3-Leg EH
(Front Right)
int8 STATE_RL_3LEG_FL = 41 # RL 3Leg FL - 4% ot& 3-Leg B2
(Front Left)
int8 STATE_RL_TROT_VISION = 42 # RL Trot Vision - &3t st&
VisionZ A%t Trot EHH
int8 STATE_RL_TROT_RUN = 45 # RL Trot Run - &%} g& Trot Run
el
int8 STATE_RL_SILENT = 46 # RL Silent - &%} &% Silent E
std_msgs/Header header
bool con_start # DF Hof &Md3st (1 = gMst, o = HZAS}
bool ready_pos # 20| Z=H| X0 JAZ (1 = =H|E, 0 = FH| ot&)
bool ground_pos # ERO0| HE/ot2 fK[of A (1 = A3, 0 = AKX &
)
bool force_con # & HO ZE 2M3 (1 = 243, 0 = H[ZMd3})
bool ext_joy # Q5 ZTO|AEl HAZEl (1 = A=, o = HZ ¢otE)
bool is_standing # 220| M U (1 = MU, 0 = MUK &%)
bool can_check # CAN EAl 2ol (1 = MZ, o = &)
bool find_home # d3IAH = AJ| MEi| (1 = M2, o = Aol)
int8 gait_id # oXf 23 R AMHEIL (GAIT_STATE EAHYO| HolEl 3t
Hket)
bool is_fall # Yob ZX| MEj (1 = 2EX0| HOHE, o0 = HY)
int8 docking_state # =2 DTZMA AEH (DOCKING_STATE Ao Hol=l zt
ket
bool imu_success # IMU 2 MEf (1 = HZ, o = A1)

¢ JointStatus

bash
std_msgs/Header header

# 2 MA HE

# AZ 8 2= HH

bool[] connected # oA A MEi (true = HZAE, false = HZ ¢HE)
int8[] temperature # HE 2 (HM)

int8[] motor_temp # D 2% (HM)

# HE HEj Z3

bool[] status_fet # FET (MA =2t EWX|AE) MEH (true = ON,
false = OFF)

bool[] status_run # DF M3 ME| (true = Y F, false = HX|)
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bool[]
&)
bool[]
o)
bool[]
bool[]
bool[]
bool[]
bool[]
bool[]
bool[]
bool[]
bool[]
&)
bool[]
bool[]
Hah
bool[]
")

bool[]

status_init

status_mod

status_non_ctr
status_bat
status_calib
status_mt_err
status_jam
status_cur
status_big
status_inp
status_f1lt

HOH H OHF OH OH K OH H

F*

status_tmp
status_psil

status_ps2

status_rsvd

# H0of G|O|E

float32[] position_ref
float32[] position_enc
float32[] velocity
float32[] torque_ref
float32[] current
float32[] kp

float32[] kd

int32[] owner

I T S

o BatteryState

# Status

uint8 STATUS_UNKNOWN

uint8 STATUS_MISSING

uint8 STATUS_CHARGING
uint8 STATUS_DISCHARGING
uint8 STATUS_BOOTING 4

(0]
1

2

S

std_msgs/Header header
string identifier

float64 charge_percentage
float64 current

float64 voltage

float64[] temperatures
uint8 status

FootStates

x7|3t MEH (true = X7|3HE, false

Mo 2= AEi (true

non 7I2E 27 (true

HHE{2| AEH (true = HHE{2| B3,
EHXN AE] (true = EE HE, false
DE 2F MEf (true = 2F, false
JAM 2F el (true = ZE

=0y
WHF 2F (true = IF

false
false

=2k 2F
X et

(true
PF -

AR A F -

m|ok5l

e

AtEj H|E

o

J1E Sl (2tTieh)
A 9IK| (2|9
#HE £5 (deg/s)

E3 (Nm)

HMF (2mo)

OIS (P OIS)

oS (D 0IS)

7|E
T
HE
o|&

.
23

2=, false =
false =

0%

x7|st ot

Ikl MO, false = E3 H|

)

0Z 0% 0

< o o oX

0z

A8 ID (O HEES7t 0| BES A|]SIEX)

bash
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# Contact constants

uint8 CONTACT_UNKNOWN = 0
uint8 CONTACT_MADE = 1
uint8 CONTACT_LOST = 2

std_msgs/Header header

# Arrays for 4 legs (FL, FR, RL, RR)

bash

geometry_msgs/Point[] foot_position_rt_body # Foot position relative

to body frame (4 elements)

geometry_msgs/Point[] foot_velocity rt_body # Foot velocity relative

to body frame (4 elements)

uint8[] contact # Contact state for

each foot (4 elements)

¢/ 3. H|o] EX (Command Topics)

CHE EEHS2 RBQ Z2X0| &%l ®Mo{ & Liu[A|0]M HE S EUi= O AASELICEH

D= Y2 BE ROS2 HAIX] Bt EE= AFEXF 2| rbg _msgs H2E TSI

Eol i

) HE KE X756t #E MO E AIEFRiLICH
rbg/motion/ - AL ' ELIS E3l 5HO|SF A OlA
AUtoStart AutoStart T2M A= 'RobotStatus' ETS S8l &l 4~ QISL|Ct

CAN &0l — = 57| — H|0f Al%t Zaf17} 2H3tel

rbg/motion/  H|A
emergency A2

I

rbg/motion/s gait_id DH7HHEE A2st0] 22 Bl IEE MBBILICH A2 745 Tt gait_id 242
x

witchGait flel "AHE Jtset Bl BE EXRSIMIR.

rbg/motion/r
ecoveryFlex
rbg/motion/s
witchGait
(gait_id: 1)

ol 222 oo DER =HA|ISE HH,

USLIL.

S
o

'recoveryFlex' EZ2 20| Fall ZE0| S ufot MEL|CH EX

2
o

Jal
o
Ofm

= 'switchGait' EX0| gait_id: 1 (Standing) 2 AF23t0{ Fall 2ENA S71E

rbg/motion/s HighLevel Command 2E& &-d%}5t7 Lt H| Mol etL|Ct, “true' 2 EXNSHH
witchControl HighLevel Command 2E7t 2430 ‘rbg/motion/cmd_highLevel EZ0|A
Mode HHZ AL “false’ 2 H™SHH Joystick MO D=7t 2MHEILICE,
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¢ OIAL: ZH o Eof
Auto Start (2tE X7|2} % H[0] A|Z)

I\ autosStart A% ™ ZRO0| WHSHHIEN 2{0]| A SHIE X7| XFMIQIX| 2SN, H|
AE Z0|2tH HXY 228 o6|M|R ( switchGait gait_id: 0 ).

bash
ros2 topic pub --once /rbg/motion/autoStart std_msgs/msg/Bool "{data: e
true}"

H|AEX| (Emergency Stop)

)\ O| HHE 2= Ct2| 2HE 2 high damping ZEE M2LIC - 2R0| ZA| FXAS
L|Ct H|AE So[2tH o] F

LX -

HE ALESH| Mol HAY ERE HS|MR2 ( switchGait
gait_id: 0 ).

ros2 topic pub --once /rbg/motion/emergency

bash
std_msgs/msg/Bool "{data:
true}"

H3 M2t (0f]: Walk Mode, gait_id: 3)

bash
ros2 topic pub --once /rbg/motion/switchGait std_msgs/msg/Int8 "{data: e
3}"

Fall ZEO|AM 232

bash
ros2 topic pub --once /rbg/motion/recoveryFlex std_msgs/msg/Bool " -
{data: true}"

HighLevel Command 2EZ Hgt

bash
ros2 topic pub --once rbg/motion/switchControlMode std_msgs/msg/Bool o
'{data: true}'

JoyStick ZEZ Fgt
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bash
ros2 topic pub --once rbg/motion/switchControlMode std_msgs/msg/Bool

'{data: false}'

Static Lock (3%l LIX|of|A 2H- 1H)

bash
ros2 topic pub --once /rbg/motion/staticLock std_msgs/msg/Bool "{data:

true}"

Static Ready

bash
ros2 topic pub --once /rbg/motion/staticReady std_msgs/msg/Bool "{data: e

true}"

Static Ground

(o]
Ao

£

rbg/mot std_ms oI H3 MEfof| [E 2X MO E 2let &

bash
ros2 topic pub --once /rbg/motion/staticGround std_msgs/msg/Bool "

{data: true}"

| o] ¥ B4 2 CHE2 20| FolELL):

cflo]
SES

Mol 8 =4,

AR
ion/cm gs/Hea (AHE 7ts%t gait_id 2f2 212 "AIE 7ts%t " HE HEHMR)
d_highL der

evel

header e Standing Mode: roll, pitch, yaw (ZYX 2&2{ Z})of| w2t 22 SH| XtME
string  =MYYLICE body H i7fHS= E2 X2 £0|E XL Ct

identifi  H?|: Roll: -25~25°, Pitch: -20~20°, Yaw: -25~25°, Delta_body_h:

er -015~0.05m

float64

roll * Walk Mode: EZ 2 ME{0|M 222 24 XHA| 7|Z 0|8 £ HHT
float64 LICL Vx, Vy= BT &, ZLS £ E LIEHD Wz 2| £EE LIEHHL
pitch C EX H¥ J delta_body He 7|2 =X £0[0A 2| ZX| %0|E HHdt=
float64 Ol AHBE|1, foot_ H= & =0|E A= Ol AFREIH, pitche SXIQ] I|X| 2
yaw T E MHESH= O AFZEILCH

float64 ™H?l:Vx:-1.0~1.2m/s, Vy: -0.4~0.4m/s, Wz:-75~75°/s
vel_x Delta_body_h: -015~+0.05m, Delta_foot_h: -0.06~+0.04m
float64

vely * Stairs Mode: ATt LHH|AH[O| M S ot MZI, ZHSE 3™ £5
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ololE
Px
float64
omega
Z
float64
delta_b
ody_h
float64
delta_f
oot_h
int8
gait_sta
te
bool
gait_tra
nsition

£y

geome
rbg/mot try_msg
ionfcm  s/Pose
d_navig pose
ateTo uint8
mode

a4
#He|: Vx: -0.5~0.5m/s, Vy: -0.2~0.2m/s, Wz: -15~15°/s

* Run Mode: 11% 0|5 M| E st MZ, &
BH2|: Vx: -1.0~1.8m/s, Vy: -0.6~0.6m/s, Wz: -75~75°/s

* Wave Mode: & 0|35 M|O{E 2[gt M, 8ISk 3| £
#He|: Vx: -0.3~0.3m/s, Vy: -0.2~0.2m/s, Wz: -20~20°/s

*RL TROT Mode: &A=l £ X E 2E Uslets ER H
Hl: Vx: -1.5~2.0m/s, Vy: -1.0~1.0m/s, Wz: -75~75°/s

o RL TROT VISION Mode: H|™ SgtS %
HEl: Vx: -1.5~2.0m/s, Vy: -1.0~1.0m/s, Wz: -

2R 2 XHE fIXIZ 0|SAl7|= LHH[A|O| M HH:

#HZ RE:

0:SHZ 3™ - 2M B8l —» S5 yaw = 3™
128 yawz 2| » SHEZ 2 2

2. =212 M 2l > ZH yaw= 2|H

3: ZH yaw=E 2|TSHHM SA|0] CHZHM HH
4: G2 Ch2| 2 S A8 M2 ZE 3

¢ GlIAL: &89l 0] 3! LiH[A|0]d B

0.5 m/sZ HZl (Walk Mode)

ros2 topic pub --once /rbg/motion/cmd_highLevel

rbg_msgs/msg/HighLevelCommand '{header: {stamp: {sec: 0, nanosec:

frame_id: "base"},

identifier:
roll: 0.0,
pitch: 0.0,

yaw: 0.0,

vel_x: 0.5,
vel_y: 0.0,
0.0,

omega_z:

"walk_fwd",

delta_body_h: 0.0,
delta_foot_h: 0.0,

0},

bash
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gait_state: 3,
gait_transition: true}'

30°/s& 2|™ (Walk Mode)

ros2 topic pub --once /rbg/motion/cmd_highLevel

rbg_msgs/msg/HighLevelCommand '{header: {stamp: {sec: 0, nanosec: 0},

frame_id: "base"},
identifier: "turn",

roll: 0.0,
pitch: 0.0,
yaw: 0.0,

vel_x: 0.0,
vel y: 0.0,

omega_z: 30.0,
delta_body h: 0.0,
delta_foot_h: 0.0,
gait_state: 3,
gait_transition: true}'

Hxt2] x| (&)

ros2 topic pub --once /rbg/motion/cmd_highLevel
rbg_msgs/msg/HighLevelCommand '{header: {stamp: {sec: 0,

frame_id: "base"},
identifier: "stop",

roll: 0.0,
pitch: 0.0,
yaw: 0.0,

vel_x: 0.0,
vel_y: 0.0,

omega_z: 0.0,
delta_body_h: 0.0,
delta_foot_h: 0.0,
gait_state: 3,
gait_transition: true}'

EE Z}E 21X| 2 LHH[A|O]M (x: 20cm, y: 10cm)

ros2 topic pub --once /rbg/motion/cmd_navigateTo

geometry_msgs/msg/PoseStamped "
header:
frame_id: map
pose:
position:
X: 0.2

nanosec: 0},

bash

bash

bash
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V8 @.dl

z: 0.0
orientation:

X: 0.0

y: 0.0

z: 0.0

w: 1.0

PDU XE X|0{ 0jY (setPortState& port_id)

rbg/powerControl/setPortState EZO|A AL3t= ZE ID= 02 enumzt S YL

Ct.

C
enum PDU_PORT_IDs_e : unsigned char { o4
PDU_PORT_48V_LEG = 0x00,
PDU_PORT_48V_ADD = 0x01,
PDU_PORT_48V_EXT = 0x02,
PDU_PORT_12V VisionPC = 0x10,
PDU_PORT_12V_COMM = 0x11,
PDU_PORT_12V _Lidar = 0x12,
PDU_PORT_12V_CCTV = 0x13,
PDU_PORT_12V_THER = 0x14,
PDU_PORT_12V_IRLed = 0x15,
PDU_PORT_12V_Speaker = 0x16,
PDU_PORT_5V_CAMERAS = 0x20,
PDU_PORT_5V_AUDIO_SIDE_CAM_USBHUB = 0x21,
iy
PDU ZE H|0] (0d]: 12V LiDAR ZE ON)
12V LIDAR= PDU_PORT_12V_Lidar = 0x12 (18)QL|C}.
bash

ros2 topic pub --once /rbqg/powerControl/setPortState
std_msgs/msg/Int8MultiArray "{data: [18, 1]}"

ARl X0 & (High-Level Command) 2| HIA|X|= CtS 1t 20| Mol ElL|Ct:

e HighLevelCommand
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& . .,. bash

std_msgs/Header header # ROS MAIX| o] (EFUABHICL frame_id IE@)
string identifier # BY FH/RZUE AEX}
float64 roll # BN roll Z= (= 9, zvyx 2z z
float64 pitch # =M pitch Z= (& T, zvyx 2¥3 ZI)
float64 yaw # 2N yaw Z4x (= ©9|, zvyx 2z 2z
float64 vel_x # X We MY £ (m/s)
float64 vel_y # Yy W MY £ (m/s)
float64 omega_z # 7% 2| 2/ (deg/s)
float64 delta_body_h # 7|120M =H =0l =™ (m)
float64 delta_foot_h # 71220l & =0 =X (m)
ints gait_state # SH H3 MEf (2o FoE A+ AE)
bool gait_transition # HE A I H3 Mo 2tMol(true)/HEESt
(false)

¢ OlIHFl: At Xt Ho| XkM| 2 Standing 2 E (roll: 15°, pitch: 30° yaw: 20°)

. . . bash
ros2 topic pub --once rbg/motion/cmd_highLevel
rbg_msgs/msg/HighLevelCommand \

'{header: {stamp: {sec: 0, nanosec: 0}, frame_id: "base"}, identifier:
"standing_pose", roll: 15.0, pitch: 30.0, yaw: 20.0, vel x: 0.0, vel_y:
0.0, omega_z: 0.0, delta_body _h: 0.0, delta foot_h: 0.0, gait_state: 1,
gait_transition: true}'
fai 4. H|™ ET (Vision Topics)
e PTZ 7tH2} O] EX (PTZ Camera Control Topics)
Ex L
. Float32MultiArrayE AFE¢t PTZ 7|2t MO BH
rbg/ptzCamera/setPanTiltZoom ) ys s °°
[pan, tilt, zoom]
example:
bash

ros2 topic pub --once rbg/ptzCamera/setPanTiltZoom
std_msgs/msg/Float32MultiArray "{data: [0.0, 0.0, 1.0]}"

o FtH|2} MM EZ| (Camera Sensor Topics)
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Ftilet MM = 282 ol o2] 9|X|0lM RGB, IR, Z0| 0|0|X|Z N|28tL|Ct. o|0|X|=
A Yot HAOR Wl off T Jto|2 E N HE et e M3 LC,

? st=slio] ME: Jto|at ALY, FOV, HE A2 0= stERIof e M-8 7|2}, X[H
B 702}, LiDAR (0S1-32), LiDAR (MID-360), PTZ 7HH|2} 1|0 X| £ & =3I R.

7huilat olojx| Efel 4l En

rbq/vision/sensor_bottom_0/ir
rbg/vision/sensor_bottom_/ir

rbq/vision/sensor_bottom_2/ir
rbg/vision/sensor_bottom_3/ir

Raw

rbq/vision/sensor_bottom_0/ir/compressed
rbg/vision/sensor_bottom_l/ir/compressed

rbq/vision/sensor_bottom_2/ir/compressed
rbg/vision/sensor_bottom_3/ir/compressed

IR Compressed

rbq/vision/sensor_bottom_0/ir/camera_info
rbg/vision/sensor_bottom_l/ir/camera_info

rbq/vision/sensor_bottom_2/ir/camera_info
rbg/vision/sensor_bottom_3/ir/camera_info

Camera Info

Bottom (0-3)
rbg/vision/sensor_bottom_0/depth

rbq/vision/sensor_bottom.1/depth
rbq/vision/sensor_bottom_2/depth
rbq/vision/sensor_bottom_3/depth

Raw

rbg/vision/sensor_bottom_0/depth/compressed
rbq/vision/sensor_bottom1/depth/compressed

rbg/vision/sensor_bottom_2/depth/compressed
rbq/vision/sensor_bottom_3/depth/compressed

Depth Compressed

rbq/vision/sensor_bottom_0/depth/camera_info
rbq/vision/sensor_bottom1/depth/camera_info

rbqg/vision/sensor_bottom_2/depth/camera_info
rbq/vision/sensor_bottom_3/depth/camera_info

Camera Info

Front/Rear Raw rbq/vision/sensor_front/rgb
rbq/vision/sensor_rear/rgb

rbq/vision/sensor_front/rgb/compressed

RGB C d
ompresse rbg/vision/sensor_rear/rgb/compressed

rbq/vision/sensor_front/rgb/camera_info

Camera Inf
amera into rbq/vision/sensor_rear/rgb/camera_info

IR rbq/vision/sensor_front/ir
Raw .. .
rbg/vision/sensor_rear/ir

rbq/vision/sensor_front/ir/compressed

C d . -
ompresse rbq/vision/sensor_rear/ir/compressed
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http://localhost:4173/RBQ/ko/manual/Hardware/front-rear-cameras.html
http://localhost:4173/RBQ/ko/manual/Hardware/ground-view-camera.html
http://localhost:4173/RBQ/ko/manual/Hardware/ground-view-camera.html
http://localhost:4173/RBQ/ko/manual/Hardware/lidar-os1-32.html
http://localhost:4173/RBQ/ko/manual/Hardware/lidar-mid-360.html
http://localhost:4173/RBQ/ko/manual/Hardware/ptz-camera.html
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Camera Info rbq/v!s!on/sensor_front(lr/camera._|nfo
rbq/vision/sensor_rear/ir/camera_info
rbq/vision/sensor_front/depth

Raw .
rbq/vision/sensor_rear/depth

Depth Compressed rbq/vision/sensor_front/depth/compressed

rbq/vision/sensor_rear/depth/compressed
rbq/vision/sensor_front/depth/camera_info

Camera Info

rbg/vision/sensor_rear/depth/camera_info

[E] RViz A2t}

GUI?} e RViz2 Al

RViz2| 2% GUIE S8l RS SAlof AlZfststn FHEE HEE &= AL

HA A3 AH0|A CIHEE| 2 0| SSHM|R:

bash
cd <your workspace>/RBQ
O OHZ RVizE 2 ASHMR:
bash

source ros2/install/local_setup.bash
./scripts/start_rviz.bash
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File Panels Help
Piteract | SMove Camera  [lselect  4rocus Camera  ==Measwe 7 2D PoscEstimate 2D GoalPose @ Publsnroint =
< RBQ (o]

Main Control | State

Staty
Mot Initialize Control MU
Check Pose Start Battery
- - - oov -
Initiali
Auto Can Find
Start Check Hom
Gait Select
sit Stand | Walk | Wave R Stairs
RL RL RL RL
Trot Bound Pace Pronk
RL RL RL RL
Trot Vision Trot Run Silent Front Walk .
Pow
Leg I Arm il Ext52V.
VisionPC [ UsbHub [ IrLEDs
Cetv Thermal Lid
Comm
Additional functions
Ext
Estimation Dock Joy

Parameter Setting

Body Height

Max Speed

Foot Height

31fps

H1
mo

Of MEHAE AEdtE St EX|7F L ASHH, X772 issueE SEoH FMIR.

Git Issue SE5}7|

00 7104%}

0| =T ZH E = Rainbow-Robotics0i| A X|ZEtL|LCt.
Rainbow-Robotics 7|0{Xt:

e Gurbann

¢ Jinwon Seo
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RAINBOW
ROBOTICS

1.5 RBQ GYM

= 20
RBQ gym @EAA AE2|0|M &0l @M RS szt |ct

0| IH5 YL IsaacGymoi|Al RBQ 222 A|E3|0|Mdt0] Z3leta 02 XtH| B8l policy= &
&1, Play2 H7Ist 3, MF| 220 B{ESH= ghHof| chst Set= ol 7to|EE N2 Tt Ct.

III>

- AAH QAN
RBQ gym AI22(0| M $HA S 2igrsii| MaetaiHl g Q7 AR0| HEELICH

e OS:Ubuntu 22.04 (x86)
o XA PCAMY:
e CPU:Intel Core i7 - 12MICH
e RAM:16 GB
o Storage: 25GB
e GPU: Nvidia RTX 4080

o ZHEE FK|

021

e J|EE

GPU 3t

Isaac Gym2 NVIDIARTX 50 Al2|= (Blackwell) GPUE X|&5HX| $4&LICH SH&0&= RTX 40
Al2|= 0[3te| GPUE AESHAIR.

] D2AA R

dotatgs St 28 Mo 7|2 Y2 EER

rr
inl
ojo
_e
EI>
r
I}

Train = Play = Sim2Sim
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« Train: IsaacGym AlS20|4 $Z0IM 20| #2T NSEBst0] PPO L12|F 7|4
Lspora e So AT BAS Afetets PolicyE Bt

. Play: lay BHO| = IsaacGym 2t8 LHOl| A S5 El PolicyE &35t 7|Cet CHE S%}5t
=X| gelgtL|ct.

« Sim2Sim: Mujoco A|Z2{|0|E{0]| M &&El PolicyE H7I5t0] st M2|dS el
Ct.

» Deploy: W7IE Policy2 AX| 2801 Wi L Ct.

Isaac Gym Mujoco

'

2 g3

€
riot

rbg_gym CIHEZ| 2 O|SEfL|Ct:
cd <your workspace>/RBQ/rbg_gym pash
rbg_gym CIHEZ| LHol| M CH2 BHOE At 2td S dFeLICH

bash
bash scripts/setup.bash

T Train
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rbq_gym CIMEZ| Lol M CtZ O E At Sta5S AEELICE

bash scripts/train.bash

A2 §lo] HASIHMH - -headless & F7I5HMR

g

ot
el
ot
fot

ds S 2ol 50| AR v IS =2 HEE S SAE = ASLICh LIS Z
o C A

Train RBQ10

Python /home/dev/REQ/rba_gym/rba_gym/train.py —task rbg10
oython fhome/dev/RBO) 5

Q/iba gumjiix

o Play

rbg_gym CIHEZ| L{0j|A CHE OIS HASIH stg Z20tE HItetLIC:
bash scripts/play.bash
o CPUZ AI3}0§ M35l T O} QIXIE ZIFSHMIR: --sim_device=cpu
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. 7I2Noz NE Erio| Ofx|2 A

ot

ol M 7te 2|2 Z2S ZEHL O

e load_run 2t checkpoint £ BFSIH LIE A2 S5 DRS MEfe = JASLICH

Play RBQ10

» YouTubeOllM &7 (22])

@

Sim2Sim & Deploy

SteEl YHME HWotstn AR 220] BiZE5t2{H Simple-RLOIAM XpA|TE LHIES &8I K.

ClEe| 3X

rbq_gym/

— 3rdparty
F— policy

| L— rbg10

| F— info.json

| L— policy.onnx

F— rbqg_gym

| | envs

| | — base

| | | — base_config.py
| | |— base_task.py
| | | — rbquad_config.py
| | | L— rbquad_env.py
| | b _init_.py
| | L— rbqg10

| | — rbg10_config.py
| — rbg10_env.py

| | L— rewards.py

| = _—dinit__.py

| — model_test.py

| play.py

| — train.py

| L— utils

| — helpers.py

| F— _init__.py

| — keyboard.py

| — logger.py
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https://www.youtube.com/watch?v=etz9eHJPk8U
http://localhost:4173/RBQ/ko/software/examples/simple-RL.html
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| — math.py

| — task_registry.py
| L— terrain.py

— scripts

| |— activate.bash
| — clear.bash

| — configure.bash
| — play.bash

| — python.bash

| | setup.bash

|

L— train.bash
— dependencies.yaml
L— setup.py

e setup.bash, train.bash, play.bash :ZtZ MH st& AlZ QIst AIRE,

e envs/base/ :RBQEZXRE flot 7|2 2tE SaeiA H HH.

e envs/rbgl0/ :RBQI10 &, MM, HA ot

e utils/ :8H, 7|2HE 3, 2, £t &4 EAI HX|AEL|, X[H Hd 5 REEIE|
BE.

3rdparty/ :AMEIIE| o|EM 3l 2fo|H2 2|,

policy/ :ONNX ¥Al9| st5El M Slinfo IHY.

o N N
3, MZ22 GYM &3 x71517]
7|12 &tE rbquad_env = HZ X[ H8 E{AT E FAHSLICH MER 2HE S FI161E{H:
1. envs/ 0| M| ECE FII6l1 7| & &t MHE M&ESH= <your_env>_config.py E
Ot L},
2. M 222 FII5t= 42
e resources/ C|EIEZ|0| siZ of|AlS F=T7tetL|Ct.

o MHNM M HZE MASIL, body 0|5, default_joint_positions ,PD A2l

= FolgfLct.
o #dt= train_cfg 2t && 222 0|52 A[FELICH

o train_cfg 0IM experiment_name Z} run_name & MATLILCE.
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3. (2%t A) <your_env>_env.py OlA 7|= &

SorLE A SIS ofELE,

B2 Y4450 Afot= g8 2H 0|

4. rbg_gym/envs/__init__.py Of| &

0>
HJIO
>
N
_O'_
i
rg
=°.=
é
ne
mjo
(@]
|0
Hu
nx

5. 20 waf CHE oi7HH 2 #E/EE’“E.“—IEF HY
oM. LHE &3 9| D7fH = 0
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16 RBQ-Lab

= 2
RBQ-Lab A2 7jo|=QiL|C}

O] A= Isaac Sim [ Isaac Lab 240X RBQ10 AFE 22 E3 policyE &6, M

(Play) = IOl &&3t= 7|2 EXtE EdFELIC.

= AAR QAR
RBQ-Lab AFZ Al OF2H && S HEELIC

e OS:Ubuntu 22.04 (x86)
e GPU: CUDA 7Isgt NVIDIA GPU
o C|AZ3: %[2 80 GB, #Z 120 GB 0|4 (Isaac Sim/ Isaac Lab / Conda / ZHA| Z£gt)

o HE®IA: 2|X MX[ A| wget , git clone, pip CIREE EE

M

e

o
—

L3

Jiok

AN 2 HME dependencies.yaml B} scripts/setup.bash 2] S 24 20ISIN| Q.

Ho

A O2MA R

O\I

fotota S Sot ZM H[0]2] 7|2 HAZERR= L3 Z&LIth:

Setup — Train — Play — Deploy

[ )
w
()]
~+
[

©
")
(0]
+
c
°
o
()
%)
>

Hu
10
M
0x

~
o
oX
nx
Ras

Train: EHA3 rbglo 2 &tE

Play: EfA3 rbg1eo_play Z XHM &4

Ol

[ ]
o
i
oo

Deploy: 4'& H™M( policy.onnx , info.json
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Isaac Sim Mujoco

SETE

rbg_lab CIME2|= o|SgfL|Ct:

bash
cd <your workspace>/RBQ/rbqg_1lab e
rbg_lab CIMEZ| LH0|M Tt BHEO|E AASIH 2ES A-eLICh
bash
bash scripts/setup.bash e
e
I Train
7| ek A
bash

bash scripts/train.bash

712 EiA3E rbgie YLICHL SE EOE= EE logs/rbglo/<experiment_name>/. . .

o

0
(o]

2iL{Ct.
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train.py OlM & £ U= 2M (H1)
--task , --num_envs , --device, --headless, --resume, --checkpoint 6 --
max_iterations , --seed, --video &.%HM =5 bash scripts/python.bash

o
rbg_lab/train.py --help = &QlgiL|LC},

QIXIE ™S A0 ACHH scripts/train.bash QUM train.py & BE2 $+H
off Yot= SME H7[H EILICH headless B4 S£0|2t ot4 £H0| LX| Q0 HAMRILICE,

Train RBQ-Lab

Isaac Sim 5.1.0 5 & &

saaclab

FULL_RENDERING ¥

1
World v
X7s W 7s @ 7s

X 00 § 00 |2 00

st& 23 &0l 1logs/rbgl0/<experiment_name>/. ..

bash scripts/play.bash

712 EHA3 = rbg1o_play YULICL SH& HIAZERIE(pt)= EE

logs/<experiment_name>/.../model_*.pt Off U&LIC} play &8 Al0|=

bash

AHot= M2
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HEQIEE --checkpoint 2 ZH X|Fst= 40| 713 SHAghL|Ct.

play.py OIM & £ U= M (1)

--use_pretrained_checkpoint , --no_keyboard , --real-time, --video, --

checkpoint &. %M 582 bash scripts/python.bash rbg_lab/play.py --help
2 ZolgtL|Ct.

CIXIE ™M M0 ACHH scripts/play.bash QHIM play.py TE BE22 M|
Hots M2 HI|H ELCH
Play RBQ-Lab

P YouTubeOlA &7| (22])

SteEl HME Hototn AN 2X0f BiE5HEH Simple-RLOIA XtA|SE LIES &SI R.

Play Z& £ logs/<experiment_name>/exported/ O2HO| policy.jit ,

policy.onnx , info.json O MMEL|C}

ClMEa] 25

rbq_lab/

— 3rdparty
F— policy

| L— rbg10

| — info.json

| L— policy.onnx

— rbg_lab

| | envs

| — base

| | | — base_task.py

| | | L— base_task_cfg.py
| | F— __init__.py

| | L— rbg10
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https://www.youtube.com/watch?v=WhmFiZILTlA
http://localhost:4173/RBQ/ko/software/examples/simple-RL.html
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| F— _init__.py
| F— env.py

| | — env_cfg.py
| | — env_mdp.py
| F— rbq1e.py

| | L— rsl_rl_ppo_cfg.py
| F— __init__.py

| F— play.py

| — train.py

| L— utils

| — camera.py

| F— cli_args.py

| — keyboard.py

| F— marker.py

| — math.py

| L— rough.py

— scripts

|— activate.bash

— clear.bash

— configure.bash

|— isaacsim.bash

— play.bash

— python.bash

— setup.bash

L— train.bash

— dependencies.yaml

L— setup.py

e USDSOMI2 T resources/ SO| 51, E- LAB_ASSET_DIR AAo| WSL|C}.

o M-I ELQIE EFM: 10gs/<experiment_name>/. ..

e M™2|: bash scripts/clear.bash ( *.egg-info, __pycache__ , E2 Al logs/

oy
M
in}
mujn
I
N
ot
r
Iul

1. rbg_lab/envs/ Ol2{oi| AH 2t
2. M Z40ll env.py, env_cfg.py , env_mdp.py, rsl_rl_ppo_cfg.py & F&EL|
Ct.
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3. 22 Al resources/ O 2&2/2tA oAl(USD )2 £7tot1, &8 MHo|N Z2E AHZE

L|Ct.

I.

=

-
o

init__.py O M| 2 (EfA 3 ID)S SEEL|CE.

rbg_lab/envs/

4.

gfLct.

M_.u
ol
{o-
Tor

K
Il

5. train.py OllA Af E{AS ID7} H&F MEHE

t

A Aol 27| L7 (M FZ,

num_envs =
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21 +’ Simple-motion

“{ Simple-motion ZE &L

. C}

0jo

T30

1

Molo] ZRMES HUCHHA8:

bash scripts/ex/build.bash pash

o OIXf AT
e --help :E=3Y HAIX|E BAIStD S=SLICE

e --no-cache :7HAIE AFESIA| g1 A2 EERIL|CE

.
¢ HAE
e simulator A3EZE AlH

bash
bash scripts/sim.bash

e Simple-motion ZZAA AlSH

bash
sudo ./examples/bin/Simple-motion

4 ER ST 2471 Mo

P YouTubedlM E7| (EE])
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https://www.youtube.com/watch?v=CpOE8Cp7koM
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% &M 220i| HjIE 3 AH

PCE 2X2| Wi-Fioll H&5IM .

7 Wi-Fi SSID: RBQ_xxxx (Z22 AILX}0f If2f xxxx BE£0| CIEL] A5 FHL.)

o HLE HAMAUS 2 PCE FAEILICE

scp examples/bin/Simple-motion rbg@192.168.0.10:~/rbg_ws/examples/bin/.

o 2R PCO| SSHE M&TILICE
ssh rbgq®192.168.0.10
e EXPCOIM Z2MAE AH

cd ~/rbg_ws && sudo ./examples/bin/Simple-motion

4 ER ST 2471 MI|

) AZEL0 HM =2t

2RO 2HE AZESF0] HTO| JHY PCO| EX|El 2ZE
2.

#llof B o

o HHZE Tof| = 2t 2&E 2| M SA 2| A2 HH|0|ESt= AE A
S

ATEL ME20M 2| HE|AS CREES = ASLIC

bash

bash

bash
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https://github.com/RainbowRobotics/RBQ/releases
https://github.com/RainbowRobotics/RBQ/releases
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2.2 <’ Simple-command

“ Simple-command ZE 2C

. C}

0jo

T30

1

Molo] ZRMES HUCHHA8:

bash scripts/ex/build.bash pash

o OIXf AT
e --help :E=3Y HAIX|E BAIStD S=SLICE

e --no-cache :7HAIE AFESIA| g1 A2 EERIL|CE

.
¢ HAE
e simulator A3EZE AlH

bash
bash scripts/sim.bash

e Simple-command EZA|A Al

bash
sudo ./examples/bin/Simple-command

4 HE SZ 271 MJl ZH7l At =2)7)|

=J8E3 1 2 3 4 5

P YouTubedlM E7| (EE])
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https://www.youtube.com/watch?v=yVfFlgImltI
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o ELUTTEL RN

PCE 2X2| Wi-Fioll H&5IM .

7 Wi-Fi SSID: RBQ_xxxx (Z22 AILX}0f If2f xxxx BE£0| CIEL] A5 FHL.)

o HLE HAMAUS 2 PCE FAEILICE

scp examples/bin/Simple-command rbg@192.168.0.10:~/rbg_ws/examples/bin/. e
o 2R PCO| SSHE T&ELICt,
ssh rbg@192.168.0.10 bash
. 2R PCOMN ZEAAS MY
bash

cd ~/rbg_ws && sudo ./examples/bin/Simple-command

4 HE SZ 271 MJl ZH7l At =2)7)|

=JBEJ] 1 2 3 4 5

) AZEL0 HM =2t

EXo| 2ELE AZESof HHO| I PCO| X|El AZESL)0] T 2t ZX[SH=X] 2l SHA|
2.

. H{E HO| T 3 mE XA 24| Ya|A = Hjo|EsHE A2 ANLICH 24| RBQ
ALEY0] HEA0IM AN L2|AS CHRRES £ AL
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https://github.com/RainbowRobotics/RBQ/releases
https://github.com/RainbowRobotics/RBQ/releases
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2.3 4’ Simple-RL

X oflH| e

. C}

IJIO

OIS MOl TRHES HUCSBILC

bash scripts/ex/docker/run.bash --no-cache pash

o OIXF
o --help : =2 HIAIXIE HEASI2 SEELICL

e --no-cache : X LUESL|C}.

.
¢ HAE
e simulator AITIEE MaHSH |C}

h
bash scripts/sim.bash pas

)\ Simple-RLZ H&is}7| Foj| vIEA] 222 Auto Start SHFEMR
e Simple-RL TEMAE AMAlTHL|C}

bash
sudo ./examples/bin/Simple-RL

EX ST %I M7l Hol 2=

N

od
o

A

r

(7)) E
1
<] »]
ra

pal

A% 1% o
=)

>

7|2E 7| Z X C

(v]al
4o B
o °
ol O

2.}
3

m O lw)
A% 1%

5 &
s

21 4]
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P YouTubedlAM E7| (2E))

A AN 220 HE 2 N

« PCE 2X9| Wi-Fiol| AT}

7 Wi-Fi SSID: RBQ_xxxx ( xxxx = ZZ Wi-FiS A2 A/EX}Z LA|ofHKR).

Robot PCO| HZBtL|C}

ssh rbgq®192.168.0.10

|.o| I_'_|E“EE.|§ AH -|'6|-|__||_-_|.

mkdir -p /home/rbq/rbg_ws/rbg_gym/policy/rbq10
mkdir -p /home/rbq/rbg_ws/examples/bin

W PC= SOI2tM HiO|H2|, HM mAUAS 22 PCE SAML|CH

scp -r examples/bin/ rbq@192.168.0.10:~/rbq_ws/examples/
scp -r rbg_gym/policy/rbq10/ rbq®192.168.0.10:~/rbg_ws/rbqg_gym/policy/

EX PCOl| SSHE H&gLICt

ssh rbgq®192.168.0.10

i\ Simple-RLE &&li5}7] Mo HtEA| 222 Auto Start SHFEMR

sudo ~/rbg_ws/examples/bin/Simple-RL

N

2R EX 97| M7 HofzE =

bash

bash

bash

bash

bash
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https://www.youtube.com/watch?v=4-C91kBDcUA
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https://github.com/RainbowRobotics/RBQ/releases
https://github.com/RainbowRobotics/RBQ/releases
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31 2D E$||0f HO|o|E HiH

],

1EH|. 2| M EE|A CHREE

34| RBQ GitHub Z/2|A HO|X|0f| A A4l AA BEZ 2R R:

—

72X SUE0 K= SHEH

r
mo
rx
gu}
ot
rir
A
=
I
=
Qt
0o
Of
=
fo

W 2t oS 2| 0] M(HIO|L{2])E 2X0f| HHE

s

>
kL
n
H
ne
mjo
[l

22 ot = o2l TS et 2204 i ERfLICE.:

1. 70 PCE 221t Z2 HEH 30| HZSI SSH HZ2E et gt

2.7 PCOIIA| CHS EHOE AMlStAIR:

bash
bash scripts/deploy.bash e

SSH H|ZH S S =stet= HAIX[Zt LIEFELICE.

o HYHS: EeX0)A SSH HIRHZE E2I5HM 2.

e M\ ER: deploy.bash 7t =2E £, MZ H{EE BIO|LH2[Z HAHTLY| 2o 2XRS HtE
Al ZHAIZEFSHMI R (TS 1130 ChAl HE ELCH.

[] 37} eido|E "
APH QAR
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https://github.com/RainbowRobotics/RBQ/releases
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o ZR0|| CHot SSH HZ ATH0| A=X| 2IBHMIR

« Ji 20| ZH27 MYE|Of YK HUSHHR

ot

o PCeIZX ZIo| HES{Z AAS =RlstMR

J

UCI0|E T2 M| A T

1. HioJL{2| ZH|: bz et of E2[7|0|Mo| BF FAXMo = HIMUE|0] JU=X| ZelefL|Ct
2. H{E ASZE MM JH9 PCOA| deploy.bash A3
3. XA 3 NS HA|X|7} LIEILIH SSH H|ZHHS E 2dtM|2

4. 2R MAIE: M2 HIO|HZ[E ZE5}7| 2l 2RO HYUS

)
ful
N
=
=0)

HHE It HIfSHH HER T HZES =Ql5tMIR

=HIE SSH X4 ZE0| A=X| &l5tMR

EX0| 2 7hs5t WEHO| AN QJEX| 2HQ5HMR

L Sl2EE

2025.07.18 : "RCL : Robot Control Library" %1 e 22| A
2025.07.29 : "RCL" AME{ =X 7| =7}
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3.2 M RBQ Development PC HZ thH

0| 7I0|E= A HIAIE 42 25l NoMachine2 AF236I0 RBQ Dev PCO| HZSH=
HreH S MHBHL|C},

%’ 1tt7l. NoMachine CH2EE

Al FIAO|E O Al NoMachine OHZ2|A|0| M2 CIR2E=BILICE: 4 NoMachine CH2 2
H|O| X|

1.

N of

2. Z2E (Linux)0ll &= SHIE HE S MEHSIM| Q.

W 2t RBQ Dev PCOl| NoMachine %]
0lZ A8Sto] NoMachineS AX[gtL|Ck:

bash
cd /usr

sudo tar zxvf ~/Downloads/nomachine_latest_version.tar.gz
sudo /usr/NX/nxserver --install
sudo /usr/NX/bin/nxserver --status

nxserver --status & AFESI0 M7} YUHO 2 &l SOIX| 2HIstM| K.

4, 3THA|. 7Y PCOIAM HE

1. 702 PC7I RBQ2}t S ¢ HIEX I HZEZ|0] [A=X] 2IsHMIR (0| 2= SSH A&
7ts).

2. PCOIA NoMachine g AlSH$tL|CT.

3."Add"E 22/5t0] A HZS HHBfLICt.
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https://www.nomachine.com/
https://www.nomachine.com/
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4.0tg HEE LHYLICE:

Name : rbq
Host : 192.168.0.10

—-_O

¢ #Z& NoMachine C|AZ2[0| SHAE HH:

2t M43} "Scale the remote desktop to fit the window"
- OH

|2t M3t "Resize the remote display”

HE etzl

O[R| AFEX} RIBHRIQl C A TS QIE{H|O|AS S¢f RBQ Dev PCE #7]
4+ gLt

O 2 Hofsta JHEret
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=2[5}7|

AEX7E o= et MEIY 2R 8l Z2HIE XEHL 2 £&ot1 sl Zot 2 JASLICE &

H|7t 2ot of2ff ;HE S Soll HEFoH = AI7| HERLIC:

o GitHub Issues: 7|=%{Ql XLt 7} HMSHH GitHub Issues H|0| X|0| SE6 Al
2 Z

Q. 2HE F8XO St= O = 20| ElL|C} GitHub Issue MZ=517|

e GitHub Discussions: &Htx0l 22 T|EW L= CHE AKX S 7HEEXIeE HEH 9$r
ofl CHsH =2|st2{™ GitHub Discussions | X043l =M L. GitHub Discussions %!
of5t7|

o OJHI: H|SIHHO|AHL} 2ZTt 227t U AIH O|HZ = XH HESH FM K.

rbg.support@rainbow-robotics.com
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https://github.com/RainbowRobotics/RBQ/issues
https://github.com/RainbowRobotics/RBQ/discussions
https://github.com/RainbowRobotics/RBQ/discussions
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