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7.1 @y

7.1.1 HEAk

rm-controls? JE—£FE PC _Fizf Ty Jc FAMLHL IS, T ros-controll® [RyRE (1 A4 EL1E 1 DA BB ()
PRI, T & RoboMaster Hlai N1 s PEREHLAF A o

7.1.1.1 B U EH &

FATFEB AR 2R i, AR ARSI, RSB T S8k, X TR RIS AN BRI
SCEEMEA R AR R S g . M3 T SRS IS NI, s FEIF A b SR RS
TPz G, HFERHSGHE . yanl M, B TIRRZRITR, AREBGHB SRR, 7.1
2022 FEZEHRE T rm-controls IIHLEEN .

S 7.1 IR = G RCE S, ATAR R BN G ECE SR ES AR, IS & il gs gl r b5
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7.1 SERB

Listing 7.1: W45 BN = &0 T E

upper_gimbal_controller:
type: rm_gimbal_controllers / Controller
detection_topic: "/upper_detection"
camera_topic: "/upper_camera/camera_info"
yaw:
joint: "upper_yaw_joint"
pid: { p: 5.0, i: 0, d: 0.3, i_clamp_max: 0.0, i_clamp_min: —0.0, antiwindup: true}
pitch:
joint: "upper_pitch_joint"
pid: { p: 8.0, i: 50, d: 0.3, i_clamp_max: 0.1, i_clamp_min: —0.1, antiwindup: true}
lower_gimbal_controller:
type: rm_gimbal_controllers / Controller
detection_topic: "/lower_detection"
camera_topic: "/lower_camera/camera_info"
yaw:
joint: "lower_yaw_joint"
pid: { p: 5.0, i: 0, d: 0.3, i_clamp_max: 0.0, i_clamp_min: —0.0, antiwindup: true}
pitch:
joint: "lower_pitch_joint"

pid: { p: 5.0, i: 100, d: 0.2, i_clamp_max: 0.4, i_clamp_min: —0.4, antiwindup: true}

7.1.1.2 ZRIREh 2440 K

A Bl NHRBEAE Gazebo HHATZ WIMKZ 05 B, HATEM L2t iU AR EA B, 2F—HR
RO 2 ] — A R SR B T A g, AR AT AN A0 E P PR A, FTW R
] DA RIS, AEAUBALE BRI T R e R 2 2] AR ARSI Gr, S8 S B0, KRS IR
FIEAZEAR . G 2021 FEZRERR AT AM 2022 FEF=4x ) R HLAF NIFTEN TRERL LT S R AEA B — Rt Ta] st LA
WA RET . Bl 7.2 & mblis AfE RMUC St i

BRILZ ANATTIEA FLSS R T O5 L, 2248 SR 14— MR T1E Gazebo WA H TSR R S REEAS .

7.1.1.3 RAFR ez

{2132 11 T Linux (1 SocketCAN Fil sysfs, & & 0] DATE Jetson AGX FibE i CAN M2k ARM %
#% biztt, FRERATESIVET usb % CAN 55, MM ZRFFEAEE x86 -G Lz T, 4n: Intel NUC FIA 5948
TCAHLG, 40 Bl 7.4, £ RMUC H3A1PA Intel NUC “h =, B 7 7E 2021 4F 5 i A 2 008 pip B e b 2 1
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RAE ROS A:35, ATRAMSH 2 Faf AL TR T2, AFepLEE, TR R G A A . AR dy-

namic_reconfigure 4785 Z .
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7.1 i@ F IR

Pl 7.5: rqu AR PF

7.1.2 Prerequisite

7.1.2.1 ros-control

1 P 7.6, ros-control $2BEIXFERIBLA]: ATHF (Actuator) Y 4hith s~ % s B w3 US4 Transmis-
sionsInterface BRI K47 (Joint) SEALER MIRZS, FFik SOIRSHE DAL Fehilds: S Hl#iit B 158 X4
A2 R, PR LR S, AR IR AR AT DASEREIN AR FRA AU I A RS (DABhES
EHITE R i) -

$::ROS control Controller

e.g. joint_position_controller

iy allocated from loated contraller plugi
Data flow of controllers Ditamcaly Shocdedion el
eg.PID
Cantroller
s lers_p| Controller M
st contolers g, | Controller Manager
Toad controller e et Hardware Resource | cE Lnyer <
unioad_controliery, | updates to controllers Yokt Comerd befii= R\ | Joi Sk s 5
swiich_controller €. Efordointinterface \ eq. JontStatelnterface §
\\\\\\\\\\\\\\\\\ DD \\\\\\\\\\\\\\\\\§

—_Swiich_controllerg, |
Controller 1 Robot Commands Robot States
2. joint efforts - N.m)| €0/ joint states - radians
hardware |interface::RobotHW
g» o ‘r
Controller 3 b, 5
:  Effort Transmissions

1 Convert from joint |
{ torques to motor torques £

s DO Wi W
u =
L1 =]
Actuaior Efforts CommunicationBus W Mechanism States
eq. current eg. Ethercat eg. encoder ficks
Seridl, USB
Real Robot
Embedded Controllers
eg. PIDloop to follow
efiort setpaint
Hardware /
Embedded Actuators Encoders
Servos, etc Sensars on the real
N robat
caeman
pamen Jun24, 2013

[¥| 7.6: ros-control FEE], [ yEA

7.1.2.2 WfEE: D

PR oG ¥ il i DLAR e 1
o Joint Command Interface - X354 K ikEE 0

o Effort Joint Interface - T [m #5842 J7 56/ F103AT# (A1: RoboMaster 3508) X} i [ 3¢ ¥ & £ +5
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& Velocity Joint Interface - Fj T (145845238 B HATHS (A0: FRATREHL) XTI 263
o Position Joint Interface - [ T[] 4§ & /& (L EANATAT (UH: KFRIFAEHL) R R4 55
o Joint State Interfaces - XAPRAFHIEE O, T HIOEATRIOLE . HEFEN Ty (Jr8dsE)
o Actuator State Interfaces - PUTHRIRAIREUE 1, I TIRIPATERALE . BEEFIEM T (O sUEHE)
o Actuator Command Interfaces - PAATESHE > KIEHE T, FIKATHE 4 112K
o Force-torque sensor Interface - J7- 7% {% &t 1
o IMU sensor Interface - IMU & 845 1

7.1.2.3 Transmissions

Transmissions &SPl APATHR T T ARZSHIHE S, A 5 B8R H (Mo I 50n] DRRFHIALZ ] )
Zepidn (LTI RSP 1Y)« ST (PIASHALZ—A ). P 7.7 J&/R T 254> Transmissions [
faT ATV

THMCES R M4 N URDF H1 =4 pitch fliifT4#% pitch_joint_motor 5= & pitch &5 pitch_joint
transmission, HjT* pitch fli;2 6020 FIHLELK, Wy 1, BR[0T 05 e Al i, B b
-1, TERUER SRS A 1.559rad. A TX—NAB, = GiEHE DA AREAFEZ EARF LA
RALZEEO . Oy TR AR (.

Listing 7.2: pitch %jl] transmission

<transmission name="trans_pitch_joint">
<type>transmission_interface/SimpleTransmission</type>
<actuator name="pitch_joint_motor">
<mechanicalReduction>-1</mechanicalReduction>
</actuator>
<joint name="pitch_joint">
<offset>1.559</offset>
<hardwareInterface>hardware_interface/EffortJointInterface</hardwareInterface>
</joint>

</transmission>

7.1.2.4 Gazebo fjj &

et T EIRRILE], g AT AR B 0, R AR ERE] Gazebo #iithgs b, kel 7.8. {HAF
PERR S AAE PRI EN PR A2 [ — (RS, AAFAERS A B e R e, B AR A ] — 4> it
HiSCrE (g5 CL At AT E) apt JEFH-22) .

7.1.3 sEipE

F& A1 Linux N4%3T_F PREEMPT_RTUV AT, 40 B 7.9 i, FeATEH T cyclictest #E4T T 500000 4N
BZNCRIIRFW TWI\TFEI"J?jCLJ‘EﬁE/I\ﬁEﬁE‘JTV HAWRE IS (RERTE/N), g, ml LS PER
TRRKEET, 2k CAN FEFAISLAEMIK, 2 RM 773K,
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7.1.4 USB §#% CAN
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ROS + ros_control

Hardware Resource Interface Layer

e.g. JointStateinterface
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azebo Reality
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elements
+ Embedded Controllers
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mechanisms
Effort Transmissions
Account for specia
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_ Controller Manager R
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joint state publisher
Publishes /joint_states topic
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Controller:
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Dave Coleman

[#] 7.8: Gazbeo + ROS + ros_control f& &, &

Updated Jul 30, 2013
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7.1 SERB

o rm_hw: [[] 75 i i SocketCAN AT ER I TR AR SRIER T K k484, TESEABA TSR AILAE (-2
P& il
o rm_dbus: dbus FPEBEU Y &
& rm_gazebo: []44 Gazebo Plugin 7E{} Bz TR {4 11 2545 il 4%
e rm_controllers
& rm_chassis_controllers: ZZ w4t . fEft . VA =R Hl#e
o rm_orientation_controllers: FRH{ imu &35 DAME IE B 4 S0 P iR S 3 il 2%
o rm_gimbal_controllers: PN &HE MBI = G545
& rm_shooter_controllers: #EfEEESER, Hhuifia oo i S il g i il 4%
& rm_calibration_controllers: % $AT R B 345 il %
& robot_state_controller: robot_state_publisher! fEsPERERT, EasfiZEd of
& gpio_controller: 525 gpio M Hl4%
& mimic_joint_controller: {fi$55F joint {4 EARAS 5 — joint fh$a il #%
o rm_description: FF G Hl#&s A URDF, g (T - Hlgs AEARR R KA. FIHLS TR . SRR AL, 1y
ERT SR s
o rm_detection: A GERHL KA HE R 51
o rm_stone: 1 FIFEASFHA B 15 5]
o rm_track: JEEEFFON HARMI O EHIE, H ks = ¥ lds
o rm_manual: EHLEE AR
o rm_fsm: MHIEALER AN Lsk

URDF
— Decision referee
ssssss %arm‘e collision config
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Y
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Like: ODE, bullet... Decision
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\
Engine API
Y Nodelet third-part
;, L “ wiritSim( publisher (Vision) Ira-party
Nodelet IMU rm_detection
(Camera Driver) v Camera rm_stone
galaxy_camera rm_dbus Point Clound
mv_camera Debug Tools
usb_camera ControllerManager Yy .
Topic rqt_dynamic i rqt_controller
robot_state_controller(broadcaster) - reconfigure manager
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Pl 7.12: rm-contorls HEZLR BAHE R ; &Eéﬁ%%—/\ Node (#EE); PelrFRIEH B XAUH]; o (R
BRI fE S ROS AR FPROTRAEL. Tal. 2hfE; ZLE 5%,

Bl 7.12 o T B ) TAE 0. Bl 25 H ControllerManager 48, W A##IMAIL. FFUG. 51k,
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(TR . 55 AN 3l Ve sz HADAS s i 2R A A CAOARTS . MIHLBESI AL SE RV nodelet®) iZ4THE ] —
AR CEEIT . PSRZ il o DGR R SR, AR R G A R T i
e 55 FIBH VRS Bk 35 SANSE =07 5 88 (W1 move_base BAZHLRI . moveit Pl HLk]) BEAT#AT. BCE SCIFFIEIE
Hi rosparam I | ROS S8R5 48 b, A7 HRRELR . MR T R sl ROS #yTHEE. Mied5Fizhfr:
TR H.,

7.1.6 i HEEHIZS
7.1.6.1 robot_state_controller 523

robot_state_controllers #24& URDF fiJ\ JointStateInterface FRELHE|M) T BT EM 28 N IEI1B 329K
Ja R ELE AT A robot_state H) tf_bufferfPA-— @R EAATETEM /tf L.
Rz
. JointStatelInterface - i T#BUITA joint 1Y &
2. RoboSateInterface - ffl T4EJ/ tf_buffer
T Bl
1. /tf (tf/tfMessage)
ROS tf ML ERIA T A 1
1. /tf (tf/tfMessage)
ROS tf HL BRI T A 1

7.1.6.2 rm_chassis_controllers $il%3s

EgiibuBLE N E STy

rm_chassis_controllers 5 RAW, FOLLOW, GYRO Fl1 TWIST PUFIRES, BARIEH T S5 E s
i AE I A H AT LR o] i

PRSP , 20t PID 45415 2 % LI 184, FF AT DR IR 38
W IEZ A AR R AR KA
B
1. JointStateInterface - fl T 3RBUE L joint [y B A1 R
2. EffortJointInterface - I T A& iXJE AL joint FHIAHTE S
3. RoboSateInterface - i T E 4k} odom -> base_link [ X .
BYiG8
I. /cmd_chassis (rm_msgs/ChassisCmd)
BOE AL I, BRI,
2. /cmd_vel (geometry_msgs/Twist)
B IR -
B Al
1. /odom (nav_msgs/Odometry.msg)

AR EE GEEE. (8. i)
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7.1.6.3 rm_orientation_controller ]35S
rm_orientation_controller 23K H Imu 3%, H A X —ESB EEMES AMTTES,

O
. ImuSensorInterface - T #H Imu &EZ5.
2. RoboSatelInterface - I T Mi4E4r i1~ 7€ link AAAR AR Z [AJAYAZHL K 2R
VB G
1. /data (sensor_msgs/Imu)
AR imu ZE
B A
1. /tf (tf/tfMessage)
ROS tf HL i F BRI A% 1

7.1.6.4 rm_gimbal_controllers #5ii]2%
rm_gimbal_controllers ffRATE, TRACK. DIRECT =Fix, B ARHAr<Xf yaw Al pitch J§4> joint #17 PID 45
il o FETRACKAR T i REH ] 55 A AR R SR, yaw A1 pitch W joint 1Y H AR E
BEfEEE
1. JointStateInterface - [l T #El = & joint B B A1 &
2. EffortJointInterface - fl T 4% =& joint PHIFETES
3. RoboSatelInterface - I TR G AL H 45 1 F AL bs 278 24 1 1 S A9 A 48 56 2%
BYiG 8
1. /command (rm_msgs/GimbalCmd)
BOE = BRI, pitch FI yaw BHEEH . 1510 AR LABAR R
2. /track (rm_msgs/TrackData)
HEUCTRACKAS AN 5 i T H Aty LB AE L
BAW 8
. error (rm_msgs/GimbalError)

TR A I 25 5 A AT H A B e 22

7.1.6.5 rm_shooter_controllers 5] 2%
rm_shooter_controller 5 STOP, READY. PUSH, BLOCK PUF{RZS, BRIEMAIE T PID il /oAy BEHE #5451
R 5 2 P A7 B AT 22 SRR AL ) P S S B 1 R A 0 A e 5

kg
1. JointStateInterface - Fl TARHUEEIRIE . T3 Ak BRIk 455 ) 47

2. EffortJointInterface - I T & ik BEHE R ML A S A HLIE 45 4
VT B i
|. command (rm_msgs/ShootCmd): ¥EE RS . TS, Sz,
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7.1.6.6 mimic_joint_controller 5%

X TREAUBE Y jointl, 2. 3 K4, X SeBh TR 2 A L LIRS [F — N, S T ORAERAS AL B —
¥, mimic_joint_controller Ji&5 2 JE AR A FEAILRS SE B SR A AB O PO AL (7 00t - — LR R e o7 3 0
B

1. EffortJointInterface - I T L&A LAY HIAETE S

2. JointStateInterface - T 3AIGHAET AL B 5 s

7.1.6.7 gpio_controller il 7%

gpio_controller JiIF- 5 gpio. RTHRHEAY4F 1l gpio 4 th HL T2 BIHLEE A L2 R A IR IT , M TTT 520

Xl N EERFE] 3 mT A TR I 4 A P8 e i
(CULE AN

. GpioStatelInterface - | T3 Gpio 4 HPIRE

2. GpioCommandInterface - H-F &% Gpio ¥ #1454
B G

1. /command (rm_msgs/GpioData)

5 75 LA 1 gpio 14 5 H i H -

B8

1. gpio_states (rm_msgs/GpioData)

N gpio 94T, KA. HP-

7.1.6.8 rm_calibration_controller 43S

F T ELIRT LS 28 5 & & A2 k28, rm_calibration_controller & J5 44— i 5 12 20 B 31 R B ALK FR
i, PR EIE T .
(CLLE R
I. EffortJointInterface - MIEHAFHIMMEAE, 45 HARKATRAT— MR BN AME R B BT 2 191 04

2

2. ActuatorExtralnterface - I TARHUH FRBATRS OB E S5, SEINVE, BRESLRERIIRES, 25 EIE
PRASHIE E .
PEOLNR 55

1. is_calibrated (control_msgs/QueryCalibrationState)

i) AR S5 St — SR, AR 55 SR IR HE H A2 7 A HE

7.1.7 BRERAL

BRBROL A E R BRI BT, 7 G Y B IR AE FR L2 iy ST aEAT KR A, 305 41 B ol
BRAL T ZRE (IR . HRR RS20y SORTE R BRI, SR HR g P 5l 2%, Seidad it Iy E s sl B R4 TR
] P e A B R A (0
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M RATOL BT EBRIS, safety_controlleriftAy HLFTHE X1 e KMt IR ER IR, SEbr Eait@xt
D HUR I P ARl aS . PASEAIS 2% A e R AT RR o S SR KO BE W RR B 1 X iz shii |, iX— 2454y
T R R P i, PR R RS R P g . ARSI B 7.13. Hifr, safety_length minjg
BONBROLE, EMBUER R LR — MRS i, safety_length maxje#i LIR(IE, EHHUEZRE( T
R E— AN S . k_velocitydhiE T MR MRAYRE, k_positionhiE T id B A FRAY UL .

Joint Effort

Joint Velocity

Joint Velocity

() JI AR (b) HEEH ]
Pel 7.13: BRBROLA BRI, P!

TS S ALEE N URDF s & pitch BiREER A E, Hh A =124, threshold Z3KFRA.5TE
PR Z Bl A 22{H, pitch_lower_limit ZHfi PR H/IME, pitch_upper_limit 2[RV i K{H. k_position Al
k_velocity FB Ml AT as IR S SLPrR 2L, soft_lower_limit @R FRALAI/IME, IR FIAULH], B
%55 T pitch_lower_limit+threshold, fii pitch ifitfilh 2 f FRAV 2 B 5 HARER . [RIFE, soft_upper_limit
BRI B KL, BV iZ%T pitch_lower_limit-threshold.

Listing 7.3: pitch 14Kk R

<xacro:property name="threshold" value="0.1"/>

<xacro:property name="pitch_lower_limit" value="-0.71"/>

<xacro:property name="pitch_upper_limit" value="0.45"/>

<safety_controller k_position="100" k_velocity="0.1"
soft_lower_limit="${pitch_lower_limit+threshold}"

soft_upper_limit="${pitch_upper_limit-threshold}"/>

708 HRPENR
T8 FREEROR

B 74P R FATF RS AU BCEE github T4, FEB) GitHub Actions X RUBSHEATHFEE 4RI (CT). H &
NG A HER B AR G 2 5, Github Actions £x B IMLIZF T T BT, Q2R B s Al & BB A
MIA RIS Z [fEAErRSE, CLR] DA I AA PR B 5 X 265 it

GitHub Actions 4 DA X &6

o CI - A FRICl i
o Doxygen-docs A= i, api SCRY T H: & A
o Format - £ ARG % 20
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7.1 i@ 2R

Vel 7.14: FREE SRS RrEERE ke

o bloom-release - 7EHEHT tag i B BB A S AT A SCA 45 7 TR
o deb-package - HZM{]H deb
FATE BT THMHE, 76 CLl 2 5, < AR mofi fURS A B AR . MAER G Plds N B Rt
2, HAUHLEE AT RAGE 2 sl TR 1 ARAF o D BRI AR o X R R . B TAE B R A
ST CLLASL, FRATAEIE T 448 rm_ci WAL, B e e it a] B 2z 17— RS0 Tl i A1
RASBEATDIREIEE, 68T & IACHS AL R b B [
Pl 7.15)8 75 T {&B) GitHub Actions XA T HEA FHFEL 4L -

Workflows ci

All workilows industrial_ci.yml

s Q Filter workfiow runs

R, bloomciease B d orkflow runs Event ~ Status - Branch ~ Actor ~
oxygen-docs
L d

Merge pull request #39 from ye-luo-xi-tui/imu_filter 8 days ago
t e
master
% deb-package i #213: Commit 104a19a pushed by iayuanliao & 7miss
2 format
@ Deprecated imu_extra_handle and add imu_filter into ... TV ST MOV (58 days ago
% pre-release ©1 4212 Pull request #39 openad by ye-luo-X-tul — & 6m 48s

% private-release

@ Merge pull request #37 from mlione/master ; 58 days ago
master
ci #211: Commit cfcfdc pushed by giayuaniiao ) 6m4as
Delete some config files in rm_control. a
L] 9 = nlione:master B¢ daye ago
ci #210: Pull request #37 synchronize by mlione & 6m 36s
@ Delete some config files in rm_control. 98 days ago
mlione:master
¢l #209: Pull request #37 synchronize by mlione Bemais

@ Delete some config files in rm_control. (98 days ago
mlione:master
ci #208: Pull request #37 synchronize by miione Gy omais

Pl 7.15: {8 GitHub Actions Ff7HR404E

PATR JEZR (8 PIA T 415 4 5 IR A4 1 2 14 2R 0T
Listing 7.4: FERLAR A L3 HF

sudo apt update

sudo apt install ros-noetic-rm-chassis-controllers

Pl 7.16% rm_ci JEATHEA A IC IR M o S5 8
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o2

ag

yezi@yezi-RedmiBook-16: ~/rm_ws/src/rm_software

Spawn status: SpawnModel: Successfully spawned entity
Loading gazebo_ros_control plugin
arting gazebo_ros_control plugin in namespac

INFO] [1649149728.929918, 0.166000]
, 6.166000000] :
, ©.166000000]

IHFD] [1049149723 961043223, 0. 166000000]

im

IHFD] (1649149729 085192119, 6. 100000000]: et et o L

INFO] [1649149729.130969, ©.201000]: Controller Spawner: Waiting for service controller_manager/switch_controller

INFO] [1649149729.135138, ©.205000]: Controller Spawner: Waiting for service controller_manager/unload_controller

INFO] [1649149729.142175, 0.211600]: Loading controller: controllers/robot state controller

WARN] [ ] t S

extr dummy 1 t ri

mm] [1649149729.180647, 0.242000]: Loading controller: controllers/chassis_controller

INFO] [1649149729.274435, ©.320000]: Loading controller: controllers/joint_state_controller

INFO] [1649149729.281878, 0.326000]: Controller Spawner: Loaded controllers: controllers/robot_state controller,

roller

INFO] [1649149729.291575, 0.330000]: Started controllers: controllers/robot_state_controller,

INFO] [1649149729.293105323, ©.331000000]: [Chassis] Enter

INFO] [1649149732.054469, 2.857000]: Shutting down spawner. Stopping and unloading controllers...

INFO] [1649149732.856559, 2.857000]: Stopping all controllers

controllers/chassis_controller,

Testcase: testodom_tf_test]
ROSTEST]-- -
rm_ci.rosunit-odon_tf_test/testodonTF][passed]

UMMARY

ostest log file is in /home/yezi/.ros/log/rost: ibyeztuedmisook—lo112143,109
g S

P 7.16: BATCIIEFTEE

7.2 THALEA

7.2.1 HEA

TN ANE E P ICHrn_enginner, 25 DA :

o engineer_arm_config: F TAUHE iz Zh BRI A L E SC A launch SO
o engineer_arm_ikfast_plugin: *}LT}&%E@E@@J#’X%@%

o engineer_middleware: &M E A topic A1 actions [ 2AR UK $h

Jloint, states

foctuator_states

P Ll

Icontroliers

Jeontrollers/amm_trajectory_contraller

trajectory < _jolnt_t

Icontrollers/chassis_controller

e ]
Icontroflers/chassis_controller/command r'\

Icontrollers/mast_controller

J foontroliersimast_contralier/command

N

I hw feontrollers/gimbal_controller

des: #rm_manual

-b{ feonteoliers/gimbal_controllerrack

/]

“ Icontrollers/gimbal_controller/commend

fcontrollersicard_controlier

Jengineer_middieware

/

ik

Icontrollers/hand_controller

«{ Ieontroliersmand_controller/command |

Jengineer_middiewsre

fengineer_middieware/move_steps

|

fanginesr_middieware/mova_steps/action_topics H

1/

Idbus_data

fodom_tf_publisher

¢ 7.17: ROS 7

controllers/chassis_controller,

[
gazebo_ros_control plugin is waiting for model URDF in parameter [robot_description] on the ROS param server.

controllers/joint_state_con

controllers/joint_state_controller

S GRS

fomd_vel

Arajectory_exscution_event

Jattached_collision_object
Ipickup Imove_group

ipickupfaction_toplcs

Imove _group

Imove_group/action_topics

Iplace

Iplacalaction_topics

Jexecute trajectory




7.2 TAEIEA

Pl 7.17 Jrn 7 TAERLER ARG ROS T i, Bl 7ATE Sk sr, F BLHLm %A s ROS fIlkds, BT S.142%)
AT, ERA AT =T
o move_group: HUBUE PRI IR B0 e 1k 445 i 4%
o engineer_middleware: RAEHAT I FEIF S 24 FRA5- BN S E P A @S 358 RS FSIPEIUT AT, =
& PE. T mizs)
o rm_maunal: ARIGEAEFRIEH ARG EEE S TS RSB S IEFE RS . X HIas SR 52 FFIRA
I PAT R F
rm_hw HOEA TR R AT

WAL (KAhids)
o robot_state_controller (robot_state_controller/RobotStateController)
o joint_state_controller (joint_state_controller/JointStateController)

o A
o chassis_controller (rm_chassis_controllers/MecanumController)
o arm_trajectory_controller (effort_controllers/JointTrajectoryController)
o gimbal_controller (rm_gimbal_controllers/Controller)
o joint_mimic_controller (mimic_joint_controller/MimicJointController)
o gpio_controller (gpio_controller/Controller)
o drag_controller (effort_controllers/JointPositionController)
o card_controller (effort_controllers/JointPositionController)

o MU A%
o jointl_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o jointl_mimic_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o joint2_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o joint2_mimic_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o joint3_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o joint4_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o jointS_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o card_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o drag_calibration_controller (rm_calibration_controllers/JointCalibrationController)
o yaw_calibration_controller (rm_calibration_controllers/JointCalibrationController)

o pitch_calibration_controller (rm_calibration_controllers/JointCalibrationController)

7.2.2 Movelt LS 23 LRI
7.2.2.1 HEib

FAE T Movelt!' ] FEFTHUE 2 3h ALK . Pl 7.18 JE/R 1 RViz % [ ¥4k THIE H Movelt ff) move
_group SEIAE A T HEZN LA AR it B A — L2 fa AL R A THUU B A A s s B 4 . MiTE 7%|3T
Hlgs AH, engineer_middleware jfijd move_group #2fLAY actions k3% H#nFHil Movelt #H472 3h %8
arm_trajectory_controller #2{ftf#] follow_joint_trajectory actions H# Mz sk, LK 7.18.
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FEile Panels Help

finteract | <Move Camera  [“iselect = @
[ pisplays (o]
+ # Global Options E
+ v Global Status: Ok

» @ Grid !

~ 3 MotionPlanning v

» v Status: Ok
Move Group Namespace

Add

3 MotionPlanning (o]
Context | Planning | Joints =~ Scene Objects = Stored Scene |+
Commands Query Options

Plan Planning Group:  planning Time (s): 5.0 =
engineer_ar - Planning Attempts: 10 =
plan & Execute| Start state: Velocity Scaling: 1.00 <
urrent>  ~ Accel. Scaling:| 1.00
Failed Goal State:

urrent>  ~

Path Constraints

Replanning
None k4 Sensor Positioning

Reset | Left-Click: Rotate. Middle-Click: Move /Y. Right-Click:: Move z. Shift: More options. 31fps
%] 7.18: 3@ Rviz % Movelt
7.2.2.2 engineer_arm_ikfast_plugin

h T A SE R EURI S A sh A, AU At =< T [/l — o, #A7SA E HE, FAT6EA OpenRAVE!
PRALI) IKFast 252 4isdt, 1KFast 7] DAMRYE URDF MR SRR IE 3N 2%, I B 3 A i id R g ds
e+ B, SRR 32 KR D
7.2.3 engineer_middleware Zj{f:/7 41|
7.2.3.1 {%ik

rm_mamual BTN R R B LI AR R &7 A -SRI, I A
EFH . I A T — A2, rm_manual JH7d actions jH %] engineer_middleware FFEMATHABIE
Feol, IR ASRI G S B AT BERE - [ b TU\H@ET%JJ:TMT, engineer_middleware MRAESN1ETH 1 hAT
IRZSIE T rostopic KIiRFEERIRE: . =& W, FHilid actions & ] Movelt iFALRE 25 .

7.2.4 SRR
HAEFS] (steps ) HZEZA step Wk, HA> step W PARIBAFEZ Fhizg), Sz A BIENE.

7.2.4.1 whHEzhE

o HART: LHIIXANEIE], BT RIL

o FVFIRZE: MiRZE/NTXAME, BT
7.2.4.2 Movelt izzgh)a 1

iz sl a1k
o AL MERNEIEMIGHL

"]

e
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o MEERE: X B RN L 4L

7.2.4.3 PUbRES A viig gy s Pk

o Movelt izl &1

o fiLH (double[3]): HHEE(IHE:

o ¥ (double[3]): HIEHRES (BRHUfM)

o MEFRZR: WIS B EL AL bR R

o i R/[R: mahmEEEELZ
7.2.4.4 PG YT m Tk

o Movelt izzhE M

o X5 E (double[n]): MR n AT
7.2.4.5 YysoilkilE T

o WAk HE T AT Y EI SRR R S SR A

7.2.4.6 Wi EE
o R BUE TR HPRES

7.2.4.7 W agEtk

o N WIBRELE BN EI AL E
o yaw: JIBRELZENFIM AL
o MAARAR: WL EEAYERAR AR AR

7.2.5 Bl SCPE B

7.5 JER TAERGHE I IR, UG HE AR LB AR IR B 935708, BRAE TR, )
EATIF, WU A i B (R 204 IR 250 i sh . bl 1 anchor A faf e 8 SCHF s (EAEREAYZE, L
W SIS B Al DASR E AR AR, XFERC A o W AR 7 R ARLSE .

Listing 7.5: JOKB IS A ahiEFo 2 —

common:
speed:
slowly: &SLOWLY
speed: 0.2
accel: 0.2
timeout: 10

normally: &NORMALLY
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speed: 0.5

accel: 0.5

timeout: 6.
quickly: &QUICKLY

speed: 1.

accel: 1.

timeout: 4.

gripper:
open_gripper: &OPEN_GRIPPER
state: false
close_gripper: &CLOSE_GRIPPER

state: true

tolerance:
normal_tolerance: &NORMAL TOLERANCE
tolerance_joints: [ 0.009, 0.009, 0.009, 0.006, 0.1, 0.1, 0.1 ]
bigger_tolerance: &BIGGER_TOLERANCE
tolerance_joints: [ 0.014, 0.02, 0.02, 0.009, 0.2, 0.2, 0.2 ]
steps_list :
MID_BIG_ISLANDO:
- step: "add,scene of ;sky island"
scene_name: "BIG_STONE_ISLAND"
- step: "gimbal"
gimbal:
<<: #BIG_STONE_POS
- step: "ready"
arm:
joints: [ 0.238, 0.170, 0.3, 0,1.6878, 0, 0 ]
<<: *NORMALLY
<<: *NORMAL_TOLERANCE

MID_BIG_ISLANDOO:
- step: "add,;scene of ;sky island"
scene_name: "BIG_STONE_ISLAND"
- step: "gimbal"
gimbal:
<<: *BIG_STONE_POS

- step: "_gripper"
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gripper:
<<: *OPEN_GRIPPER
- step: "ready"
arm:
joints: [ 0.238, 0.185, 0.219, 0,1.6878, 0, 0 ]
<<: *NORMALLY
<<: *NORMAL_TOLERANCE
- step: "ready"
arm:
joints: [ 0.238, 0.32, 0.3, 0,1.6878, 0, 0 ]
<<: *NORMALLY
<<: #*BIGGER_TOLERANCE
- step: "ready"
arm:
joints: [ 0.238, 0.28, 0.27, 0,1.6878, 0, 0 ]
<<: *SLOWLY
<<: *NORMAL_TOLERANCE
- step: "ready"
arm:
joints: [ 0.238, 0.28, 0.27, 0,0.696, 0, 0 ]
<<: «SLOWLY
<<: *NORMAL_TOLERANCE

MID_BIG_ISLANDO000:
- step: "add,scene of ;sky island"
scene_name: "BIG_STONE_ISLAND"
- step: "gimbal"
gimbal:
<<: *WALKING_POS
- step: "move to mid ready"
arm:

<<: *NORMAL_HOME

7.2.6 FfEFF5m B
T ECHEIAEFFS R B, 35 R AR RS A5 I T T B
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—

—

1 7.22: THENE S SR 095G
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8.1 FEILMISC 1 SR
8.1.1 %yPeligsbr
8.1.1.1 {usr#
1E RGB Hifa Z4:H0 , BHE SR FI B EIGH R, G, B SASERALN, “ANEHA FRa. 5. -
FRER SR BE . E XA EIE A 2, o B SR BB T IR, IR RIS e B R TR I
H1T RGB it RGN 52 S IR R S , NI R R 4 P 8] HSV 26 R 50 iETAL 2.

/—\HEX: R = R/ZSS, G’ = G/255, B = B/255, Chax = max(R’,G’, B’), Cin = min(R', G, Bl)» A = Chax = Chiins ])_\”J
M RGB §4 >4 HSV ()46 23 A0 -

0° ,LA=0
60° % (€= +0) ,Cpux =R’
H= ( ,A ’ ) max (81)
60° + (B5E +2) | Cax =G’
60° x (B3 +4) |, Cpax = B’
0 s Cmax =0
S _ max (82)
Crfax 9 Cmax ;t O
V= Cmax (83)

55 RGB AHEL, HSV [ (5273 1 Rl A0 1 % 2530 1 A T B e, AR iy (B B BT 2 B R g i 0% . Bl
W FE BIE 100 < h < 124,43 <5 < 255,46 < v < 255, 43 JL DA B = A0, il 255, AN e r it 0, EP
PG ER ARG I B E b o D R Pl e 1 DX

8.1.1.2 &M
A EBACEE (FFRBSS R — RV BIARRFAE M PR AL BROR . TS24 SEA AR A

— AR 25 H ORI R B BRI A P PR B AR BORFAE . AR — 2 AT B AR H AR T A2
Jrn, AT KB E . Bk, RN DRI FEU T R, AT AR RSN 1, W 0.

8.1.1.2.1 Kk HEMIC s FERIB £ B, JEEMOTH RO E (— oS HITR L L) B EIR R R SR
IR PEARBCE R TCE R 1A Do 1 MR ISR R i e KA. A3

dst(x,y) = max sre(x+x",y+y’) (8.4)
(x’,y"):element (x’,y’)#0

Horft element FoREGHIC, (x,y) MR O MOIE, x Ay NEHICEN | RFASHIA O WAL EWAS, sre
FORIER, dst FOREERIE . WIKIER M A XTSI f @50 KRB RIS K, BIRAIZIKER 5 K&



8.2 HikitLoA

AR RIS TCRIITERA Ko MK TR5 R P AR BT T R (9 7] — W (AR R, R BEAT (e Z )
A — N EB PRI ZO AR, TR EEEM R AT (AN EEET P38 I 2 g v iR i A
RO G, U] A B BT W R A SE R

8.1.1.2.2 Jifhl FFEEMIC s FERIR £ BTSN, SESHICH S AL Y B AR B R K BB B S ITE ) 1Y
DRIt R PR R AR R e/ IME . AR

dst(x,y) = sre(x+x",y+y’) (8.5)

min
(x’,y"):element (x’,y")+0

B E M AR TFR A fos. MBI RRIS, MRARMN ISR S KR4 B MM ITRIE
WA K ARPREEIE ERTEHOCR, RS R i —R, miXx—RERA 2 K higih iR
HUER: ARPRA S/ N T A5 0E, WIAEE s i R R R RS2 i 2 Ay IR 00 0 X3 VT4 e
2R CANA/NRIEE 3, RSP R SAEANEEAL TR, 2 BT .

8123 JFHET i TIERAIIGE SRR KN R, TR, AT
SRR AU . AR £ I —25H07C 5 SEIRFIINFR 2 HIESE, 100 o5 = (f@s) ©5. [
BFESCH: fos=(fos)@s

8.1.1.2.4 LSHEHR  REEXWATEAREIA TiE , XGRS . S AR PRI R R
HA 2O A R TR TR B il BARBOR RN IZA T (R, AR A RTS8 4RIk 2
AR, XA AR AR, R BT il SEhn B TR A 3*3 MY Z5 M ot I R I T i
B, T K I ) 18 25 i P

8.2 FLikitW]

8.2.1 HA1iBIRHY S B
WA T4 B TAERLE AU, (H H i B 2=

8.2.1.1 Wikinifd

82111 BIffisrdl R EIRN ZEIEBE S F . FEARRMATIERRE T, SESIRBUN B - Bt
S, BreA R FIr B (E T AR 2 BTER SR B B

8.2.1.1.2 SURBAEREE LA BA NR AR, SR X LR B TR0, e A A e B R
AR ARP, SR FR R HP 505 45 DA 8 S Bt s PAH TR BT JICAY B L, K I P 8 T R R L U ) it
SMFIN, F AR B =AW B 2R PMAT B ZRPN BT JJe A 2 10 s B A T A e B2 75 W IE DT T, A
RPN A e B B A SOHE MR T, W SR B A SR 8, K5 B8 (4 il RS 7 B A 8 T
REHHEIT A0 P AR B AR AE

47



8.3 Kbk it

8.2.1.1.3  MRAFAERL D0 SCBE I 5 T8 PR B0 194 A 7 D) ok 1 A ) PR A M I D FE A DI A iirect
(A RS P FroRA = A S B L IE Dy TR PUAS A7) i solvepnp #33] =A> ROIL, JIWr#g BRf) b 02
e ERIETT FErect i GUNIHA =4 ROT B4 B FEL Y XS , e LT Ky ROT L, R0 B — 4
BIRNFCER, B, WA GRS Y A BRAORRIE A, ol T HA A A R 58 B -5 1 D7 T rect BRGSO A7 DU ]
REATE DL, I ADA B REIRER 4 4K

8.2.1.14 FRMHHfifr% b Pl BRI EIRRFE AT solvepnp FREIT AAIXIAHNLEO AL, A2 4 A
FEERARFAL AL, WIE I (7 B AR SR A A rhO B SR TR/ N RS el ) i, BEORATAGH™ 47 Lol RS A
ARBRZR I z Sl ) o B SRR R, A5 2 A re) AR OB B S B TE BT R, e R m RSk
SR A TR ) AT A2 )

8.3 fURdiit

AP FTTER ROS DIREW 4% Hrm_stone, BEERLTM c++ Ik, TREA Y i 3= 2RO AR 3C
Eh:
I. rm_stone.cpp: ERR%L, KB Fr, QUEFF I I =R B2 R AR Ry AAs A (74 5
2. stone_get_features.cpp: BYETR, FREPUH THRZ solvepnp FFFE &
3. stone_pose_solver.cpp: HfTH#Z solvepnp;
4. stone_process.cpp: XJ & #EAT AL FE ;
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4595 NBLAR L

9.1 HEX Ul

9.1.1 SR
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9.1.2 Yjheisth]

A HE UL ARy, 235 2o s, SRR, BEER, AT .

9.1.2.1 HUbRYEsh 14

T #EF R i, ERR 3 & fE L, 70512 STEP, QUEUE, PROGRESS.
o STEP JiJF R Rt E 24 1 3 51 IEFE ST I 22 BRA A5 o
o WA YUHIFPSIEE T BB AR
o Bt TORIRE S
o QUEUE Jil F R n WU E 4 Hish {5 P 51 4 5K -
o WA DU 21 sh iy 51 585
o Bt TR 3
o PROGRESS Ji]F B/ HUBE 24 1l 5 41 52 1
o WA FHIERER IS L
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9.1 =L Ul

9.1.2.2 IR

MFEETFREA i, JLER 4 458, 452 CARD, DRAG, EFFORT, GRIPPER,
o CARD JI T RI/R4Ae A LMt ~.

o N7 BIRFIRE (ON/OFF);

o Bt TORERE L
o DRAG M T /R Ml @15 C 20 il .

o W% HadlfiE (ON/OFF);

o Gl ORI E L.
o EFFORT H T R Rl A b 24§ 14 di K AL R B 6T 1 Fa AL 44

o WA RO LSRR BostsCh “rubl#ks: i

o Gl MR JIFEART 10N.m B, Shgkfa; R JpHT 20N.m B Rt ARl h ¥
o GRIPPER H| T /R 4 £IRAS .

o WA W ARRAS ON/OFF;

o G TOREIRE Lo

9.1.2.3 l:i?. :Li{% ‘%‘l‘

PR RmA i, Lo 2 &{(FE, 452 CALIBRATION, CARD.
o CALIBRATION #1285 AT FHUS, PARNERITE R SE A E T2 WU e .
& %: “PLEASE CALIBRATE!!";
o Bt TREIA S X
o CARD H(#&R-RA:N, PAINKRITEATREERAET .
o %5 “CARD STUCK!";
o Bt JOREIR S X

9.1.2.4 PRIEGBHZ
NP ERAET AR, F TR ET IR, S8, 5.
o NZF: ZB
o B JCHFIAS X

9.1.3 MCE S5

AL N BCE S h NS S B E B, IWE BB i@, s B sh e Blas AryxT (5 &,
B S AT R A SR AE E E S UT A .

BHRGER EATHRARR, Bk TR BA D3R 8, FRNTR NI & 304> Htrigger_change,
\newline time_change,fixed,flashPUsr, 5T B /RAFEZEIA) UL, UL BB SCH T R
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Listing 9.1: engineer.yaml

rm_manual:
ui:
trigger_change:
- name: "step"
config: { start_position: [ 400, 750 ], size: 15, width: 2, title: "step: ", color: "white" }
- name: "queue"
config: { start_position: [ 400, 700 ], size: 15, width: 2, title: "queue: ", color: "yellow" }
- name: "long_card"
config: { start_position: [ 1300, 750 ], size: 15, width: 2, title: "long card: ", color: "
green" }
- name: "short_card"
config: { start_position: [ 1300, 700 ], size: 15, width: 2, title: "short card: ", color: "
green" }
- name: "drag"
config: { start_position: [ 1300, 650 ], size: 15, width: 2, title: "drag: ", color: "green" }
- name: "gripper"
config: { start_position: [ 1300, 600 ], size: 15, width: 2, title: "drag: ", color: "green" }
fixed:
- name: "island_1f_line"
config: { type: "line", width: 2, color: "white",
start_position: [ 395, 4862 ], end_position: [ 455, 201 ] }
- name: "island_rt_line"
config: { type: "line", width: 2, color: "white",
start_position: [ 738, 186 ], end_position: [ 740, 491 1 }
- name: "ground_1f_line"
config: { type: "line", width: 2, color: "yellow",
start_position: [ 1206, 921 ], end_position: [ 1125, 476 ] }
- name: "ground_rt_line"
config: { type: "line", width: 2, color: "yellow",
start_position: [ 1510, 390 ], end_position: [ 1788, 810 ] }
time_change:
- name: "progress"
config: { start_position: [ 400, 650 ], size: 15, width: 2, delay: 0.3, color: "green", title:
"progress:" }
flash:
- name: "calibration"
config: { start_position: [ 850, 700 ], size: 15, width: 2,
color: "yellow", content: "please calibrate!!", delay: 0.8 }
- name: "card_warning"
config: { start_position: [ 850, 750 ], size: 15, width: 2,

color: "green", content: "card stuck!!", delay: 0.8 }
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9.1.3.0.1 trigger_change

%28 UL HAEf LA RS AR, FE CARBLES A o b SCP 3 UM h iy 51, iR UL,
TR S B L RRE
o name: M TSEMARF NTFRG], — AN
o config: UI {45 TiPC E 4L
o start_position: F4FER BIoRAIE
o size: PRI
o width: FIREIRTEE

o title: FERFHARA;

9.1.3.0.2 time_change

P UL [ e A8, 6 TARMLER ARt E TR SRS shfie a1, $fiRa UL N S40E
g -
o name: TSI NIBRG], —BAERN;
o config: Ul M4 TRLE S5
o type: ULPZEAL, A FAFHR string, AR LA R GeAR DML
o start_position: X T FAFEFRUAREROE, WA RGH L
o end_position: X} T REBOR AR B 1L i AR5 ;
o color: ZREHIME,, WIRESEATEIL IR G H LML
o width: ZRAEF0RE;
o delay: il Hsf ) [ ol 5
o title: WRESEL, RFFAFHARE;

9.1.3.0.3 fixed

%2R UL LR G ik — R A, AIEA TR MR B, FE TARALES A rhod i, b SCH 3 0 PRI B
2k UL, T IR S0 L ffRE -
o name: M T SEMARF NTFRG], —MAEEN;
o config: UI {45 IfL &S 4L
o start_position: PR EIRAALE ;
o size: FEEFKIN;
o color: ZLEHif

o width: ZR450)F;

9.1.3.0.4 flash
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%2 UT 4 e it B ) (5] B DA BRI 2CR8T , 76 LARBLES AN o . SCHE 3 i A5 R UL R S50k
H AR -
o name: JTSEIAETFNTRRE], —BAVERE:
o config: UI &-TifL & S50
o type: UL B2, & FHBVA 74 string, P ESEAE L ERFN RS G
o start_position: X FFRFEFARUACRIE /RO, FERBHRGH LG
o color: ZJEHiE, AIEE €A WLEH R g5 AL
o width: ZRTEE
o delay: [NFRHIR;

o content: PR Ze;
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10.1 rqt Pk T-H
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Ja HEPIA . FIA% @ R E R T . AT 5SS AER . qt 2 — N ET QUImHESRE, A
T ROS 1) GULIT %o A< BA JiI 48 P2 1 B i SOV, 5 BORC B SCPRJE H AR 1 - R TR 2% A
SCRCE S H AT

10.1.1 Home

ARG P 1017 o S e T monWlas NS, il rviz @ 0F, 78 H b T L A
(4 of ARAR AR A HLAS ABRL IR 15 IR o ST A DU VT AR R 35, W] PASEIRE IR BB L Il R R
TTMAT SIS ESHE, ETRBESEC £ H SR E AT RIEIES

%] 10.1: Home 31

10.1.2 Quick Check

ASUTE T A A A TIRAS, W B 1020078 o S M g R 4510 A58 CPU A1 AE 5 SO0, PA
P A TE S . B R DA B HEAS of R Z5 DA S AT i 2 IR R &R . e H TR 0
gt AR IEVE B B R AT S A BT

10.1.3 Monitor

AR AL NI & TEE . 8 4 A . 4502 Joint, Imu, Referee, Topic.
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Q@

£ 10.2: Quick Check F1fj

10.1.3.1 Joint

ARG T 2R LA BRI AR, a0 B 103078 . il rqt_multiplot ${4-22 il 4 FE AL A0 8 5 B8 7 46 1A
8. FER SRR, AT AT B LA B A T 2 Bl 5%, nT AT 4 e ML e (Rl el 25 sl %, iR
A AR A LA B S, T SR .
10.1.3.2 Imu

AFE AT 2R IMU G& B 9%, [RIFEH 2 rqt_multiplot #H {422l IMU R [l Z3SF R TifgS
Joint FLEZEML, MALAFHEE N,
10.1.3.3 Referee

A AT ERBAREWSTEE, W0 B 10407R. [AAEAWZE T rqt_multiplot FH {7124 il H 3 R G5
PR o A SRy b i R RS 25 T SR R ) At 11 A B A
10.1.3.4 Topic

A T R L S TR A S N RTHE, 0 B 105877 o 3@ i ) e 7 7 A R AT JEICR) 2  L
THERY R IR R A BN B AR5 . FEs by rh s 11 A0 o) R0 e BRAE MR A~
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