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J Setup was successful

New to Python? Start with the galng tutodal and
dopumentation. At your terminal type Tpy” 10 launch Python,
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is the Python installation path
Megwe Dgram

ancel

o BETWGE, HFGSREAIED (WintR; BIA‘cmdHiZEnter”) , A5
i\ “Python”,

B Civerdowssyslem 3T crmdess - pytho O b,

2 PyCharmf&ds

PyCharm 2—FIhsgEA. BEEBEAMEA Python fRi888. BIRIBIATEE
TEFFL%E PyCharm,

Bi4E PyCharm Tk PyCharm,

2.1 FTHERE
ENEE:
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Download PyCharm

Windows macE Limux

Professional Community

For both Scienite pnd Web Far pute Python development
Version: 202205 Pythion deveioprment, Wilh
Build: 222834525 HTRL, IS, mnd SOL suppart

1 Oetaber 2022

Syatem requirdmants m -

sratalintian Inatrustnns Fros F0-gay tnal ivailsoe Frisa, Built on Opat-saurcs
e yErsipnE

Third-party solbware
Get the Teolbox App to download
PuCharm and its future updates with

ease
BN R BEIR AN
o RET—#"
iul;;r(.‘_ha rm Community Edition Setup = >
PC Welcome to PyCharm Cﬂmmunity
Edition Setup

Setup will guide you throwgh the instaliation of PyCharm
Community Edition.

1t is recornmended that you dose all other applications before
starting Setup. This will make It possible to update relevant
system files without hawving to reboot your computer,

Click Next to continue,

| Next > | Cancel

o RIECNFEGFER, RRIEET—5"
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| @ PyCharm Community Edition Setup — '3

Instalation Options
Configure your PyCharm Community Edition instaliation
Create Desktop Shortout Upidate PATH Variable (restart needed)
B yCharm Community Edition [} Add *bin® folder ta the PATH
Update Context Menu
[ Add "Open Folder as Projed”
Create Associations
8.0
< Back Mext > Cancel
o RE'RE"
! H-Charm E-nrnmunitv Ed.itinn Se.lu—p - .X- .
Choose Slart Menu Folder
| Choose a Start Menu folder for the PyCharm Community Edition
shartouts,

Solect the Start Menu folder in which you would like to create the program's shortcuts. You can
also enter a name to create a new folder.

|#LancsBox 6.0.0 ,
I0EED.L l

ABBYY Aligner 2.0
Accessibility
Accessorles
Administrative Tools
| Chrome FEf
Endhaote

Git

1BM 5855 Statistics
Java

| JetBraing

T RN Tp——

<pack | Install | Cancal
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'@, PyCharm Community Edition Setup =
Installing
Please wait while PyCharm Community Edition is being installed.

Extract: jaxen_license.bt.... 100%

Show details
i < Back Next = Cancel
k =
o RESER
"B, PyCharm Community Edition Setup -
PC Completing PyCharm Community
Edition Setup

PyCharm Community Edition has been installed on your
computer.

Click Finksh to dose Setup.

B Bun PyCharm Community Fdition

i < Back Einfsh | Canecel

2.2 SiEFRIRE
. AEEEEE:

o Interpreter FITFREREPythonfEFF, &R RINARRRRS -> i LARIIE AR
ERo
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e Location EERFpythonXHHINE, EE— N XIHRNEEHIERF.
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o mEEIE, SEHI—TA:
o GRBEHIGBEATERNEI, AFEIE—HEY python 3.
o BANFTUHRIRTR,

3 HEETIE

o pymycobot &%, EIFL&iH (Win+R) “cmd #5< I pip install pymycobot -
-upgrade --user”,

pip install pymycobot --upgrade --user

B CAWINDOWS\sypstem 32 omd. exe = O p A

o RIOZE, FIFZUR (Win+R, BN od ) , AEBALTGRSHITRE.

git clone https://github.com/elephantrobotics/pymycobot.git <your-path>
#<your-path>HIHS{RAVREIE, REIRELFIEGARE.

cd <your-path>/pymycobot
#HHNTEHEAIpymy cobot 1k,

#IRIEEHIpy thonhRAIEIT A TS Z—.
# install

python2 setup.py install
# or

python3 setup.py install
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o EFfpymycobot

pip install pymycobot --upgrade

=8

1. MEMRTB TR HIAI IR, MiKBHpymycobotZZ4EmTf.

2. SR BIKGRE, BRITEHEIE
https://github.com/elephantrobotics/pymycobot Fz &
pymycobot FEFEFIA python .

R s - & A &L O &

tecond step

PythonRIE A {EH

from pymycobot import Mercury

ml = Mercury('/dev/left_arm")

mr = Mercury('/dev/right_arm")

ml.power_on()

mr.power_on()

print(ml.get_angles())

print(mr.get_angles())

— RENE | Python API —
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6.1 Python API
6.1.2 API{&FH5AA

API (ApplicationProgramminglinterface) , tBFRAMNFIEFmISZEORE, 2
ENXRIEEE. FERUTIREEON, BEFRIREALTREBSAIKAIRNAPIE,
BRFCERRINETT:

# flF

from pymycobot import Mercury

ml = Mercury('/dev/left_arm')

mr = Mercury('/dev/right_arm")

ml.power_on()

mr.power_on()

print(ml.get_angles())

print(mr.get_angles())

1. 825K

get_system_version()

o INEE: ZRENRGhRA
o REE: RFRA

get_robot_type()
- IfjEE: SREWMERAId

o RMEIE: EMHN: SEEERES. BINZKEA1E15794500

get_atom_version()

o INRE: FRENRENRAS
¢ ﬁ@{.ﬁ: %;E%é&( float )

get_robot_status()

o IhEE: LEAERZENE
o EMEE: 0-IEH. Efth- MasARARHERN

2.82(FRR

power_on()
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o INEE: atomFFRUEM (ERAFFRY)

o EE: HUTKNIIRZaEILE, B8 7 WA EEFIRSHE
o IR[MEHE:

o 1 - FFH5EHK.

o o - FFHLEM

power_off()
o IhgE: HUMERTE
o iR[OE:
o 1 - FFHl5ERk.
o o - FHIKK
is_power_on()

o IhEE: FMTHUINERSER

o REE:
o 1:FHL
o o : XFHBEIR

o -1:ffiR

release_all_servos()

o IEE: BEFREINE
o R XPEARE, FE1MWNERAZseEH
o BE data (AE) : MUAXTRIAI. BUAAMEREL, wNRIRHE
T'data'S8y, WETLMERERIEEEET (1-Undamping) .
o iREE:
o 1 - K¥H5THK.
o o - PRI

focus_all _servos()

o INEE: FIFZs ARIEHIE
o IR[MEH:

= 1:58RK
w0 KW

3.MDIHEZ AR

get_angles()

o INEE: FREUTBXTRIELR
o BMEIE: 1ist FTERBIRNERYIE
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get_angle()

o e SREBXTAE
o« ¥ joint_id (int):1~7
o IREE: XPXIMAIAERAE

send_angle(id, degree, speed)
o e AW AFERE—EXT
o« B

o id: F¥Hid( genre.Angle ), SEE int 1-7

O degree : %}E{E( float )
FEXTEIEE | XTid | AE || |- 1]-178 ~178|2|-74 ~130 |
|3]-178~178|]4|-180~10||5|-178 ~178 || 6]-20 ~273 || 7| -180 ~
180 |

BARXTHENTEE. % 1M1 XPETEEGL., 512 XTENEL. $13X
TIRIEMERTS | XToid | BE ||| -] 11]-60~0]|12|-138 ~188 | 13
[-118 ~ 118 |

o speed : HUMEZEEEFINERE 1~100

send_angles(angles, speed)

o e BREREREENIMENREXT

- S8
O angles : %F’;{Eﬁu%( List[float] ), ‘l:/tﬁx‘:"_7
o j@E :(int)1~100

get_coords()

o INEE: METREERMMIRFIREW S AFELIR
o IREE: AMFIZESRSIER: XV, 2z, rX, 1y, 1Z]
send_coord(id, coord, speed)

o INEE: RE—MUIREINVINES
o« B

o id: RIE—PMAIREWIE, 1-6XIRLI[X, v, Z, rx, 1y, rZ]
o coord : %*B_‘{E( float )

| M8%Rid | SR | | -— | —- | | 1| -466 ~ 466 | | 2 | -466 ~ 466 | | 3 | -240 ~
531|]4|-180 ~180||5|-180~ 180 || 6 |-180 ~ 180 |

® speed ! ( int ) 1-100

send_coords(coords, speed, mode)

o INRE: | RIEBAMFINEDS, FHURE LN EEBEEISEER =
o« BH:
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o coords: : AHREFIFR [x,y,z,rx,ry,rz] length6
o JEE (int) : 1~100

pause()

o INEE: EHESEEROHELREEMES
is_paused()

- igE: MEREFELEE TBHnS

o REE:

o 1 -EE
o o -KEfF

o -1 -$HIR
resume()

o IhEE: WENRAEHFH ARG

stop()
o INEE: ELANBABFREINE
o IBEHE:

o 1 -1ZlE

o o - MZLE

o -1 -HIR

is_in_position(data, flag)
o IBEE : FIMMERBENL
. S
o data: RM—EHIE, TLIRAESMIME. WRBNREKEEEN

7, SIERMAALTMERETEE 96
o INGEUERE ([BSEE0E1)

» o AE
w1 MR
 EEE:
o 1 -IFff
o o -8

o -1 -fHiR
is_moving()

o IJEE: FIETHEBRARSES
 IEEHE:

o 174

o o Az

o -1 fHIR
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4. JOG RV AR

jog_angle(joint_id, direction, speed)

o IDEE: RabiztlfmE
o« B
o joint_id : NFRNUMBRIXKTS, AXDIDFRR, SBEN1EI7
o direction(int) : IEHINENIZENAME, WA o NRAEEH, WA 1 HIE
{BiEnh
o e : 1~100

jog_coord(coord_id, direction, speed)

o IDEE: RONIEHIAMT,

. BH:
o0 coord_id : ( int )*R*m%%*ﬁ:}ﬁ@ 1~6
o direction (int ) EHIWMEZNGME, o - REIES, 1 - IEEEH
o &E . 1~100

jog_increment_angle(joint_id, increment, speed)

o IEE: BXTREEEEY

- BH:
o joint_id . 1-7
o increment : RIBEHRIUERELERN
o mE: 1~100

jog_increment_coord(coord_id, increment, speed)

o INEE: BXTHREEERS

o« B
o joint_id : §HID 1 -6,
O increment : g?%ﬁﬁ{ﬁﬁ%*ﬁﬂgigiﬁﬁ
o E: 1~100

5 #iRERIESRER

get_solution_angles()
o INEE: RNFTEmEEREE
- BEE: TTEREREE
set_solution_angles(angle, speed)
o IpEE: FEFTAREREE
. B
o angle : HIAXTIRIMAESEE, FAESEE-90FI90

o =E : 1-100,
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6.BXSERHFIRIIIR(E

get_joint_min_angle(joint_id)

o IfEE: ERENKTARE
o« B

o joint_id : HIAKT ID (GeE 1-7)
o IBMEE: float AEE

get_joint_max_angle(joint_id)

o INEE: EEEAXTRE
. %ﬁ

O joint_id Eﬁ)\?&qﬁ ID (:}E@ 1'7)
o BENE: float AEE

set_joint_min(id, angle)

o INEE: BER/INKTRERE
- BY:
o id : MIAXTIID (GBE 1-7)
o angle : &Fsend_angle()EOPXIRAXTHRFNER, FMENFRIME

set_joint_max(id, angle)

o INEE: REBHR/NETRERE
o« BH:
o id : MINXTI ID (GBE 1-7)
o angle : B¥send_angle()EOPMMATHRFNER, FMEATFEAE

7. X EBHEH

is_servo_enable(servo_id)

o INEE: HMMXTHERRES
o SE: mlia 1-7

o RENE:
o 1 :IEERTH
o o FRiFEHE

o -1:fHiR

is_all_servo_enable()

o IhgE: HENFIEXTERINE

o BEE:
o 1: JEE?%EEIJJ
o 0. %E?ﬁ

o -1:ffiR
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set_servo_calibration(servo_id)
o e REXRTHITHRIAMUENRESTR
- B¥:

o servoid: 1-7

release_servo(servo_id)
o g REIEEXTHERLXA
o« B
o servo id:1~7
 iBEE:
o 1:TEHAIS
o o BN

o -1:fHIR
focus_servo(servo_id)

o IhgE: REEEXDHERLAS
. §¥i servo_id . 1~7

o IRMEHE:
o 1: EREMID
o 0. %)’.‘—\'_'\95)”&

o -1:ffiR

set_break (joint_id, value)

o IgE: IBEMRS
- B8

o joint_id : int, XPHID1-7
o fa: ¥ 0-ZRA 1-B5H
« BRENE: 0: &KW 1: pD

get_servo_speeds()

o INEE: REBFTBXTRIGENERE
o IR[MEE: Efistep/s

get_servo_currents()

o IhEE: REERBXTEIEHER
o JEENE: 0~ 5000 mA

get_servo_status()

o IhgE: SREUFBXTRNEEIRE
o BEIE: EARTSR

=1

servo_restore(joint_id)

55



o joint_id : int, XTID1-7
8. Mtk BB im0zl

set_digital_output(pin_no, pin_signal)

o IpgE: REIONE

- B8
o pin_no (int): PIN EE_'J
O pin_signal (int): 0/1

get_digital_input(pin_no)

o IDEE: EENORTS
. %ﬁ pin_no (int)
- BEE: 55

9. iMERinFTRiEH

set_gripper_state(flag, speed, _type_1=None)
- IjEE: BENKEEA
« ¥
o flag (int) : 0-FIFF 1 - X7, 254 - BEHY
o EE (B : 1~100
o _type 1 (int) :
= 1 BERER (FHARSH 1)
w2 —HRENF, B5MFHE
= 3 HTRA
= o FMRE
set_gripper_value(gripper_value, speed,
gripper_type=None)
- IJEE: REXEE
o B3
o gripper_value (int) : 0~ 100
o speed (int) : 1~100
o gripper_type (int) :

= 1 BIENERE (BUARES 1)
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» 2 —RIJENF, E5NFE
w3 PTEE

w4 FMSRE

set_gripper_calibration()

o IigE: BRENIRNERENT

set_gripper_enabled(value)

- IhEE: BENZAEFRRE
.« ¥
o value 1: ﬁﬁﬁ 0: *%}J_ﬂz

set_gripper_mode(mode)

o INEE: IREEEEN
. SHL:
o fH:
« 0: BEER
» 1 [EEER

get_gripper_mode()

o INEE: ZREUMFARIC
« REE:

o 0: BEEER

o 1: IEEELR

10 S R ichYi=EHINEE
is_btn_clicked()

o IjEE: FREWUERGREIINS
o R[MEE:

o 0: ®BME

o 1: A

set_color(r, g, b)
o INEE: IREVMERTIRE
« BH:

o r (int) @ 0~255

o g (int) : 0~255

o b (int) : 0~255

57



11.#EENEF

drag_teach_save()
o IIEE: FRFRFFHEHFER.

o IR ATETRREENNR, RERJEAIEIL0R)
drag_teach_pause()

o IhaE: EERE

drag_teach_execute()

o IDEE: FHAEINTHER, TR,

drag_teach_clean()

. TEE: RIS,
12. HRRERLIFSERE

set_tool_reference(coords)
o IEE: RBETHMAMTER.
o BEL: coords : (1ist ) [X, VY, Z, Ix, 1y, rZ],
o iEEfE: NULL
get_tool_reference(coords)
o IDEE: FRENTEAMTER.
e IBEE: oords : (1ist ) [X, VY, Z, IX, ry, rz]
set_world_reference(coords)

o INEE: REMHFLIFR.
o B¥I: coords : (1ist ) [X,V, Z, IX, 1y, rz],

o JRMEH: NULL

get_world_reference()

o INEE: FRENHFRAMRZR,
o IRENE: 1ist [X,V, Z rx, 1y, rz,

set_reference_frame(rftype)

o INEE: IREEMMRE,
o BE: rftype i 0-Hi1-TH,

get_reference_frame()
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o IpEE: IREEMMARR.

o IRMEHE:
o o -E#
o 1 -TH,

set_movement_type(move_type)

o IhEE: RBIEENREL,
o« B
o move_type . 1-movel, 0-moved,

get_movement_type()

o INBE: ZREUZFNEEL,
o iREE:
o 1 -%Ef

o o -moved

set_end_type(end)

o INEE: IRENGETRALIRER
. § .
o end (int) : o -iE=, 1 -TH

&

get_end_type()

o IPEE: IREVGRAMRR

o REHE:
o o -iE=
o 1 -TITH

13.BAEL

write_move_c(transpoint, endpoint, speed)

o IfRE: ESEMHUTNEEN

. %ﬁi transpoint(list) : ééﬂ,‘f—\'_'\%*ﬂ_'\ﬁggm endpoint(list)
EEGnt) - 1~100

1418 BEREIOMN A HIKS

set_basic_output(pin_no, pin_signal)

- Ihag: REEAIOHH
° %ﬁi
o pin_no (int ) Pin ﬁ#ﬁu%: :}EE 1~6

O pin_signal ( int )I 0 -fEEa 1 -_|'=.;.'—_|_

get_basic_input(pin_no)
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g IREERIOHH

« If

- &
o pin_no (int ) Pin wmOE, SBE1~6
o pin_signal (int): 0-1K, 1-5=

&

tool_serial_restore()

o IjgE: 485(RELIRE

tool_serial_ready()

o INRE: IRE485EMH
o iBEIE: 0: RiRE 1. RE5H

tool_serial_available()

o INEE: 1RE4851EiR

o EEIE: O-IFF 1-H=8 AflRRHEEN
tool_serial_read_data()

o INEE: EEEIEKELE. ENCE, SENETXKE. EEUEEUEEH
=13

o 2% data_len (int): EFEIAIFTEL, SEE1 ~ 45

o IRMEE: 0: KIRE 1: REZ=H

tool_serial_write_data()

o INHE: ZERASSKRIZENE, BURIKESEEN1 ~45F 1)
o iBEE: O0-IEF 1-Hl2R AfRREHEN

tool_serial_flush()

o INEE: iERR485EMHX
o IREE: O-IFEF 1-#2.AflARHER

tool_serial_peek()

- Vi SEEIXTHE—REIE, WETSHER
. EEE: 1R

tool_serial_set_baud(baud)

o INBE: REB4854FER, EIA115200
o BEI BEER (int) : REFE
o IREE: NULL

tool_serial_set_timeout(max_time)

o IpEE: IRE 485 BAIAE) (LAZRDAEAL) , BUA 30ms

60



. BY
O max_time : (int): ﬁﬁﬁj‘
o IREE: NULL

6.1.2 Efti=HliE0
EFATEMIPythonEZ [, FTELBEROSIRSEE.

roslaunch Turn_on_mercury_robot navigation.launch

ETR, IS M RinFABALLT®L.

cd ~/mercury_x1_ros/src/turn_on_mercury_robot/scripts/

python cobotx_socket_server_json.py

go_straight(speed=0.25, exercise_duration=5)

o TNREE: IxtERERIRTREED
o« B
o mE : WENERE. B KA

0 exercise_duration : IGHIFSFEERAT(E],

go_back(speed=0.25, exercise_duration=5)

o ThgE: I=HREEEEREE)

. BH
o mE : BANEE., B K
O exercise_duration iéi}]?%iiﬁif@o

turn_left(speed=0.25, exercise_duration=5)

o INEE: THIREELEIEE]
o« B
o EE : BIIRE. B XK

o exercise_duration : IGHIFFLEEAT(AE],

turn_right(speed=0.25, exercise_duration=5)

o INRE: EHIREEAHEIEE)

- B¥:
o mE : BINEE, Sl K
O exercise_duration iéﬁ];%éiﬁmﬁ]o

stop()
o THEE: ISR LELETET.
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init position(position x, position vy,
orientation_z, orientation_w, covariance)

- IhEE: RESHIEHUE.
o« B

O position_x :

O position_y :

O orientation_z :

O orientation_w :

o covariance :

goto position(position x, position vy,
orientation_z, orientation_w, covariance)

o INEE: SAnEBiRA.
o B

O position_x :

O position_y :

O orientation_z :

O orientation_w :

O covariance .

cancel_navigation()
o ThEE: BUESHR.
get_software_version()

o IhgE: FRENERLARSSERIRAS.

get_base_ros_version()

o IpgE: REXEMROSIERAS.

get_battery_state()
o IDEE: FRENEEtHEEE,
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22651 1
BT E e

from pymycobot import Mercury

ml = Mercury("/dev/ttyTHSO")
mr = Mercury("/dev/ttyACMO")
# HEEA LB

ml.power_on()

mr.power_on()

ml.set_color(9,0, )

mr.set_color(9,0, )

2261 2
)

from pymycobot import Mercury
import time

ml = Mercury("/dev/ttyTHSO")
mr = Mercury("/dev/ttyACMO")
# HlEEA LB

ml.power_on()

mr.power_on()

# EAfBEIE

ml.send_angle(1, 90, 40)
mr.send_angle(1, 90, 40)
time.sleep(3)
ml.send_angle(1l, 0, 40)
mr.send_angle(1, o, )

time.sleep(3)

# FTEmEES

ml.send_angles([
mr.send_angles([
time.sleep(3)

ml.send_angles([

mr.send_angles([

-

-

-

-
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Hezh#s
HEEN 20F0R1F()

FHERHFHENHF R,
o IR ATETREER, RERNEAMET0R

HEz 20 FE15()
B, TR ERERIIES
HETN 20FNAT()
FHAEETIR, (TR,

# 20|

from pymycobot import Mercury
import time
ml = Mercury("/dev/ttyTHS@")

mr = Mercury("/dev/ttyACMO")

ml.power_on()

mr.power_on()
ml.drag_teach_save()
time.sleep(19)

ml.drag_teach_pause()

time.sleep(1)

ml.drag_teach_execute()
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ROS

ROSERTHRARFFERITRERR. CRETERERFNBRIRS, Bt
s, RFREES, BRI, HEZENERERUNREEE. SR
HATIREL WiE. "5, MEHETETABAEN TEMESRE.

ROSSEH T JUMABRNEES, SEETELSRPCHIBERIIRS (services)
i, ETFRLREAREIERIIER (topics) HIHILARFTEURTFERISEIRSS
5.

ROSHAZ— M ERTHIIEZR, {BEROSTEILAERALHIFERS. Willow GaragefIPR21]L
B8 AfEEA T —FhOUM pr2_etherCAT FYRGESEELAT AIXE I ROS HE. ROSIE
AJLASOrocos LAt T EEF4E5ERK.

1 ROS.0rg

1 ros RIZIT BRI S

RE ABEA' ROSEHEHNBARGTFEBHAFE? "XE—MREREAIA
. ENROSAR—NEEM T KRS ETNRESAFERIESR. FL L, ROS WEEH
IR AR RKRMNBERNSHF. ROSE—IMOHIAIHE (B2
Tm) 1BR, XEHESETEED TRO ZARHIEFEMIIsEasE+. ROSH
XFEF—MRUTBREEENRS RE, XNRFEILUSSITERMMER KT,
XM AT LME— N TR RSN AR AR BFZEATEMRE (R
ROSIR#I) . RS, FrERITIEERAILAMKROSHIEM T HESHE—IEE.

AT HEHEMMEX—EEBR, ROS fEREBEM/ I MFR:

o f58: ROSEAIBEIRITRIASTE, LUEAROSHRERINISEILASEMEE AR
HHEZR—RfER. S HAIUAREICEROST LR EMREE TS ARG
& ROSEZAILIS50penRAVE, OrocosflIPlayerfEfy,

o ROSABURE: ROSHEIEFRIEEESEFANMKIIROSHT 2V ERERS
A%,

o BT ROSIEZEALAE EMERHAINIMAHREES I, rosB&EL
TPythonhR A, C++hRAF0 LisphikAs. AT tBiEEJava 1 LuahRARISCL:
}io

o MBS ROSHINEEERI T AIINsEE TR, FFH=, ThEe
AIMERLAT RARGHETT, LAROSIVERIOIEAEN, FAEFREEXRFIE
WRAZPLI, RETHREOMNIFEESCINE B, LM 7 B s Xd s AE &I
=

o HENIN: ROSHE—T IffrostestaVBaTT/ERNIRAELE, TLURNESE
ERENE AR,

o T E: ROSHLUERTAREIE TR RATIREFAHIE.

o RBEAFR: FREREZ, a8
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2 AT AfEAROS

BIIROS, F{IREBEREMNME LI HR B RS,

BB rviz FETIXTURERIRTIL, FERSHTHIBAIRNRERT
2%,

BAVEER T RIE T REIWE I ros PRI EXIFA 7= SRR =S T,

- b= F—& -
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LinuxRZRF#INIEHEEE
REH BT Ubuntu (V-20.04) &%, RNEFARE, TERERENERE, &

%ﬁ' mercury_x1_ros @,EDE_L
mercury_x1_ros EASHER AMEHANER T EMercury X1 RFIHIMERIROS 16,

ROS1Im AL http://github.com/elephantrobotics/mercury_x1_ros

WA APIBREEEREL: hitps:/github.com/elephantrobotics/pymycobot

1 88§ mercury x1 _ros &

ATRIEBFERIEREFNESE, TLUBISHEEIRFEN /hone/er/ S
3k, FIFFROSIIMERR, AFIE T E#:

# TIfEgithub LAYAD

git https://github.com/elephantrobotics/mercury x1_ros.git # {EREZEHITIGS
~/mercury_x1_ros # EEITEX

catkin_make # {ET{EXHIEHT

devel/setup.bash # ZIFAEAE

FER: AERTE /home/er BR TN BETFIE mercury_x1_ros 4K, MIFESCHIFRESR
BY mercury_x1_ros , RGBT EAGS. He, BREETH o AEFNAF
2. WBA—E, BiEX.

ZIROS1IMEERETER, BRILIFS ROSHIEAANA B ROSEAZEN.

TR
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1 ROSTiZ4&51

1.1 catkin T{E==|a)

Catkin L{F=EZ2EIR. 1B, FiFcatkinBBRIER. catkinfITIF=H, BEM
NESHME— I CF, REERSEROSHEMMBETIRE, BETFRABREEFA.

- GUET{E==:

mkdir -p ~/catkin_ws/src # BlJFE{4E

~/catkin_ws/src # PR
catkin_init_workspace # IBHEIERANEAI— P ROSTIEZSE
# IRE ERER
catkin_make # METEX PRI,

catkinfIZ5Ha+578M1, BEIE Tsrc. build, devel=PMI&R, EELRIFEINF
WEReEIEE D, BIX=NSETERcatkindRiR R RENAN. SIINEAMER
:

src/: ROSHcatkinZ4E (RIREE)

build/: catkin (CMake) HVEF(SEF0IFEI(G

devel/: SERMIBIRM (BIESLSCM, shiShbiRE, sdiERE, TITXXHS) | INRRE

— MEERRY T/FESR R

workspace_folder/ -- WORKSPACE
src/ -- SOURCE SPACE
CMakeLists.txt -- 'Toplevel' CMake file, provided by catkin
package_1/
CMakelists.txt -- CMakelists.txt file for package_1

package.xml -- Package manifest for package_1

package_n/
CMakelLists.txt -- CMakeLists.txt file for package_n
package.xml -- Package manifest for package_n

1.2 ROSEXI¥E

Package MY ZELinux EAVHEE, thRcatkinfmiREEASTT, BiEH
catkin_make fRIFFXIRHES 1NROSHIpackage.
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- PACKAGE

+-- CMakeLists.txt
+-- package.xml
+-- src/

+-- include/

+-- scripts/

+-- msg/
+-- srv/
+-- urdf/

+-- launch/

CMakelLists.txt: X packagefIE5&. K. B3, Bt miEmn
M, RpackageAAJ/MIRK 73

package.xml: {fitpackagefI8 &, AS, /EE. KEFEEE, Rpackage
NIy

src/: FFHIROSHIRAAS, BUEC++ATIRIGF(.cpp)LARzPythoniImodule(.py)
include/: 7FRC++IFRBRIRIAISL 14

scripts/: FFIATHUTRIA, Fla0shellffiA(sh). PythonfilZ(.py)

msg/: FHEEMXIELRTHEE(.msg)

srvl: FREEXIETAIIRSS (srv)

urdf/: FZHH18 ARGIEEUEA urdfal.xacro), 3DIEEUII{H(.sda, .stl, .daeZF)

launch/: IFZi%launch3Z{4(.launchak.xml)

tIEE ChRHEE:

ROt

catkin_create_pkgap<L2EK{Rt \package_name, AERZIAALAEREZIN
—ERERHIEEREE:

catkin_create_pkg <package_name> [dependl] [depend2] [depend3]

flan:

catkin_create_pkg beginner_tutorials std_msgs rospy roscpp

2 ROSE(E5R1S
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Application

7 @

ClientLibrary
i) 2
“ TCPROS/UDPROS Nodelet API
0s) Linux

2.1 Master5node

1 Master

TREMEE, B nodeFaIRIEMmasten i, EEnodeZ [BRYE(S.

2 roscore

Bafimaster, & Barosout (HEETE) Flparameter server (S#(ETE28)

3 node

ROSHIHIZ. pkgEaIHITIUHEITHISLAI,
$rosrun [pkg_name] [node_name] #=7f]

$rosnode info [node_name] #TE/E/ nodefiFHEE

$rosnode kill [node_name] #455REMnode

4 launch

Bamasterf1Z node,

$roslaunch [pkg_name] [file_name.launch]

2.2 Service 5 Topic
FHRAHEMH—LE service F topic, FALAFD mycobot 328,

1 Service

ST
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~/catkin_ws/devel/setup.bash # FIFAIEZE

roslaunch mycobot_320_communication communication_service.launch

X2

e port: HEZEEOFRKH
o baud: IF=

FIFF#ROARS1T:

# BEMAIIRSER

rosservice list

#/get_joint_angles
#/get_joint_coords
#/set_joint_angles
#/set_joint_coords
#/switch_gripper_status

#/switch_pump_status

HEXAIHSSIRE:

we P45 ER
rosservice list ERENIIRSER
rosservice info [ARSZEFR] BNEERSHIER
rosservice type [ARS5EFR] BARSSEE
rosservice find [ARS3£E.] BRI EIRSEENRS
rosservice uri [IRSSEFR] FE/RROSRPC URIfRSS
rosservice args [[RSZBFR] EBRIRSSE
rosservice call [RSFEFR] (B4 FMARISEERIRS

2 Topic
WSITREA:

~/catkin_ws/devel/setup.bash

roslaunch mycobot_320_communication communication_topic.launch

XIS

o port: EZEROFFH
o baud: F4FR

ARG ST
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# BNEHRIRSER

rostopic list

#/mycobot/angles_goal
#/mycobot/coords_goal
#/mycobot/angles_real
#/mycobot/coords_real
#/mycobot/pump_status

#/mycobot/gripper_status

GEPSENERESRSILTLZR
we
rostopic list

rostopic echo [IERIZFR]
rostopic find [ZEEYZFR]

rostopic type [[ERREZFR]

rostopic bw [iEEZHR]

rostopic hz [JEREZFR]
rostopic info [iERBFR]

rostopic pub [[ERZFR] [EEER]
2l

service5topicAIX 5l :
service
Gk S
B R KIATR
R ROSTCP/ROSUDP
[RisH 7
ZHX B
SCR 4 g5
BRXR ESNEZ
ERHE HuEtEn

FLRisiER
EERNERER
I ENEEIERRIHERE

B EREEREAYH B RIIERT

=

BMEEIERRYHE SRR

B NEEERREE TR
(bandwidth)

EEEIEERH SRR AR

BEEIEERESR

FRIEERERE IR DIHE

topic

ROSTCP/ROSUDP
=)

7c

58

S EZ

ZIEANE

EEILAR EserviceRNtopic RN T X PRI RERYE R
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2.3 msgfllsrvigt

o msg: MsgMHRHIAROSEEFERMNERNAX M. EMBEFAREES
(c++EEpythonZ) BYBEEERBER.

o srv: svIERSREEARS. EHMENDER: iBEXK (request) FNEAL
(response) , msgX{4FMEEBAIMsgB RS, Msrvi4FiEEsvER
&,

1 rosmsg

rosmsgRATEREX ROSHEXEN ERRIMSITLE.

rosmsg j@R:

rosmsg show # EREERER
rosmsg info # NHEER
rosmsg list # FIHFEHE
rosmsg md5 # B7x mds NEEHNER

rosmsg package # BREANINEEE TRIFFEER

rosmsg packages # ZIHESHEAIINES

o rosmsg list 2%H=45] ROS FAIFFE msg
 rosmsg packages FIHESEENEE
« rosmsg package FIHEMI TFRIFTEmMSsg

//rosmsg package # 74

rosmsg package turtlesim

o rosmsg show T7iHERIA

//rosmsg show # jEE&ZR
rosmsg show turtlesim/Pose
# ER:

32 x

32y

32 theta

32 linear_velocity

32 angular_velocity

o rosmsg info {EFS rosmsg show —#§
o rosmsg md5 —MIRIGELE, (RIESUEEEI—HE

2 rossrv

rossiv2 T BB XROSIRELEREENGSITIE, 5 rosmsg FRIEES
EEE.
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rossrv show # BRIRSSIHRIFS

rossrv info # BRRSHBEXER
rossrv list # FIHATBIRSER

rossrv mds # B md5 NEERRSER

rossrv package # BREMEFEIERSHER
rossrv packages # ERBRRFZBESNEE

o rossrv list 2%IHZET ROS HAYFTA srv iBE
o rossrv packages FIHEERESEENEE
o rossrv package FIHENM FHFFEmMsg

//rossrv package # £

rossrv package turtlesim

o rossrv show EHEEIA

//rossrv show # JHEZFR
rossrv show turtlesim/Spawn
# £58:

32 x

32y

32 theta

string name

string name

o rossrv info YEAS rossrv show —£{

o rossrv md5 ¥ service #UEER md5 BKE&(INZF)

3 URDF/}48

o Unified Robot Description Format, Z—#1g8 AEIAE,, EFRFIURDF,
ROSHJurdIEEE B & —NURDFHIC+HEMTEE, URDFIZAFERAXMLIE
R AIREL,

« URDF T geEMifEF, FE4LS Rviz 5 Gazebo, URDF RE— 1M, &
E7E Rviz 8} Gazebo FEZBERLEINESAEEL,

3.1 urdf){#mid

KE33M61:
AL REEER D RBHTER:
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<?xml version="1.0"?>

<robot xmlns:xacro="http://www.ros.org/wiki/xacro" name="firefighter" >

<xacro:property name="width" value=".2" />

<link name="base_footprint"/>

<!-- base -->
<link name="base_ link">
<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/base.dae"/>
</geometry>
<origin xyz = "-0.04 0 0 " rpy = " 1.5708 0 0"/>
</visual>
<collision>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/base.dae"/>
</geometry>
<origin xyz = "-0.04 0 0 " rpy = " 1.5708 0 0"/>
</collision>

</link>

<!-- body -->
<link name="1ink_body">
<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/body.dae"/>
</geometry>
<origin xyz = "0 0 -0.11 " rpy = " 0 0 0"/>
</visual>
<collision>
<geometry>

<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/body.dae"/>

</geometry>
<origin xyz = "0 0 -0.11 " rpy = " 0 0 0"/>
</collision>
</link>
<!-- screen head -->

<link name="1link_head">
<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/head.dae"/>
</geometry>
<origin xyz = "0 0 -0.1 " rpy = " 0 0 0"/>
</visual>

<collision>

75



<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/head.dae"/>
</geometry>
<origin xyz = "0 0 -0.1 " rpy = " 0 0 0"/>

</collision>

</1link>

<l-- camera -->
<link name="1link_eye">
<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/head_eye.dae"/:
</geometry>
<origin xyz = "0 0 -0.0 " rpy = " 0 0 -0.6981"/>
</visual>
<collision>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/head_eye.dae"/:
</geometry>
<origin xyz = "0 © -0.1 " rpy = " 0 0 -0.6981"/>
</collision>

</1link>

<link name="1link1_ L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/jointl_L.dae"/:
</geometry>
<origin xyz = "0 © -0.084 " rpy = " 0 0 0"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/jointl_L.dae"/:
</geometry>
<origin xyz = "0 @ -0.084 " rpy = " 0 0 0"/>

</collision>

</1link>

<link name="1link2_ L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint2_L.dae"/:
</geometry>
<origin xyz = "0 © 0.0 " rpy = " 3.14159 @ -1.5708"/>

</visual>

<collision>

<geometry>

<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint2_L.dae"/:
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</geometry>
<origin xyz = "0 © 0.0 " rpy = " 3.14159 @ -1.5708"/>
</collision>

</1link>

<link name="1ink3 L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury robot/urdf/mercury_x1/joint3_L.dae"/:
</geometry>
<origin xyz = "0 © ©.038 " rpy = " 0 0 0"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint3_L.dae"/:
</geometry>
<origin xyz = "0 © 0.038 " rpy = " 0 0 0"/>

</collision>

</1link>

<link name="1ink4 L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint4_L.dae"/:
</geometry>
<origin xyz = "0 @0 " rpy =" 0 0 -1.5708"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint4_L.dae"/:
</geometry>
<origin xyz = "0 00 " rpy =" 0 0 -1.5708"/>

</collision>

</1link>

<link name="1ink5 L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint5_L.dae"/:
</geometry>
<origin xyz = "0 © -0.069 " rpy = " 0 0 0"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint5_L.dae"/:
</geometry>
<origin xyz = "0 0 -0.069 " rpy = " 0 0 0"/>

</collision>
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</1link>

<link name="1ink6_L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint6_L.dae"/:
</geometry>
<origin xyz = "0 © -0.025 " rpy = " © © -1.5708"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint6_L.dae"/:
</geometry>
<origin xyz = "0 © -0.025 " rpy = " © @ -1.5708"/>

</collision>

</1link>

<link name="1ink7_L">

<visual>
<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint7_L.dae"/:
</geometry>
<origin xyz = "0 © -0.002 " rpy = " @0 @ -1.5708"/>

</visual>

<collision>

<geometry>
<mesh filename="package://turn_on_mercury_robot/urdf/mercury_x1/joint7_L.dae"/:
</geometry>
<origin xyz = "0 © -0.002 " rpy = " © @ -1.5708"/>

</collision>

</1link>

<joint name="jointl_L" type="revolute">

<axis xyz=" © 0 1"/>

<limit effort = "1000.0" lower = "-3.1066" upper = "3.1066" velocity = "0"/>
<parent link="1link_body"/>

<child link="1link1_L"/>

<origin xyz= " 0.075 0.186 0.085 " rpy = "-1.5708 @ -0.5235"/>

</joint>

<joint name="joint2_L" type="revolute">
<axis xyz=" 0 0 1"/>
<limit effort = "1000.0" lower = "-1.4311" upper = "2.2689" velocity = "0"/>
<parent link="link1_ L"/>
<child link="1ink2_L"/>
<origin xyz= " 00 0 " rpy = "-1.5708 0 0"/>

</joint>
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<joint name="joint3_L" type="revolute">
<axis xyz=" © 0 1"/>
<limit effort = "1000.0" lower = "-3.1066" upper = "3.1066" velocity = "0"/>
<parent link="1link2 L"/>
<child link="1ink3_L"/>
<origin xyz= " 90 -0.11 0 " rpy = "1.5708 0 0"/>

</joint>

<joint name="joint4_L" type="revolute">
<axis xyz=" 0 0 1"/>
<limit effort = "1000.0" lower = "-3.0543" upper = "0.2617" velocity = "0"/>
<parent link="1ink3_L"/>
<child link="1link4 L"/>
<origin xyz= " 0.03 0 0.095" rpy = "-1.5708 @ 3.14159"/>

</joint>

<joint name="joint5_L" type="revolute">
<axis xyz=" 0 0 1"/>
<limit effort = "1000.0" lower = "-3.1066" upper = "3.1066" velocity = "0"/>
<parent link="link4 L"/>
<child link="1ink5_L"/>
<origin xyz= " 0.03 -0.126 0" rpy = "1.5708 3.14159 0"/>

</joint>

<joint name="joint6_L" type="revolute">
<axis xyz=" 0 0 1"/>
<limit effort = "1000.0" lower = "-0.0349" upper = "2.9321" velocity = "0"/>
<parent link="1ink5_L"/>
<child link="1ink6_L"/>
<origin xyz= " © © ©.08" rpy = "1.5708 0 9"/>

</joint>

<joint name="joint7_L" type="revolute">
<axis xyz=" © 0 1"/>
<limit effort = "1000.0" lower = "-3.1066" upper = "3.1066" velocity = "0"/>
<parent link="1link6_L"/>
<child link="1link7_L"/>
<origin xyz= " 0.038 -0.046 0" rpy = "1.5708 0 0"/>

</joint>

</robot>

AILEN, urdfXHHAEZR, EEREMH 1ink 1 joint FINEBDAMTEETIA.

3.2 linkZB %
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linkTTEARBIRM. FIIUHERRHZREERINIA

3.21 %
name: FSEAIHERSHIEZTR

3.22 t=

e <inertial> (AJJE)

o EFFAUMRIMRHE

o «<origin> (BJifE, defaults to identity if not specified)

» EMENTETARRNEMSEZNSE LR, ZUIRVEENE
EFFEOL, HAA R SR M EMAFELT.

» xyz (AIi%, BNAATEE) RR X, Y, zxy.zxy.z AANRE, 8

» rpy(ATi%: defaults to identity if not specified) FRRALRIHFERPY 5[]
FRYGER:, BRA9NE.

o «mass> EMHIREREM

o «inertia> 3x3NEERIRMERERE, HA7SMMEIIRIEARL: ixx, ixy, ixz, iyy, iyz,
izz,

e <visual> (E_]-J\ﬁs)

o EMRITIMILEM. AHEEETERNFR (B, Bt ) , A—
BT LEES Misualits, ETHIRRAS N TTER M. —RiE
T ER A S AT LI soildwork S SIS AR stTAR, (BRI
IR TR S LAERERS. BTl LATEL A e R R AR B AN SERRE
BUEIRAE AR AAIE.

o <namel> (BJIE) EMUAIFRAIZE,

o <origin> (BJiE, defaults to identity if not specified)

o AN TFETRIAMTRRRY AR TR,

= Xxyz (optional: defaults to zero vector) FRRx , ¥, z X,y,zx,y,z FHEIHHR
&, Bk,

= rpy (optional: defaults to identity if not specified) FTRALFRIMERPY
FE_ERObER:, BAINE.

® <geometry> (LlZ‘:E-FE—)
o FIHMLXIRAIAAA, ATLAR FTERIE—F:
wox> FEfZ, TREBAK. B. 8. RREPLO.
<cylinders EIE(R, TTREEFRE. KE, RaH0.
«sphere> BRIK, TTEREES¥RER. BAEFHD.
<mesh> P&, EAMHRTE, EAHEML scale , ATHREHINRA, HEEME
Fi Collada .dae 324, th3ZiF.stisit, {BGRA— NI,
e <material> (__ﬁ__)
o AIHMLAEMRIIRL. ATLITEINKIFEINEN,, {BFE ErobotiR&H, #Elink
REINENRT, FB5IAINKIEF.
o <color> (ANE) HAEE, H red/green/blue/alpha Bk, A/NBEILE [0,1]
A
o <texture> (__rl__ 7‘:7."*—" TE M EN.

o]

o

o

o

e <collision> (BJifE)
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o IEIFAVRIEREM. MHERMAIETIEIILENARR, ERIORHERELE
BREkEWITE., B—MNETILEZSNMHERMTIRS, ETREEEY
FEETE MR I ER TR

o <name> (RIEE) IEEEMTLATRARAIZFR

o <origin> (EJi%, defaults to identity if not specified)

v RHEEHISE MREAEN TIETLIRRNSE LIRER,
» xyz (A, FATRE) Fx,y,zxyzxyz TRANRE, BAA
» rpy (B]ik, defaults to identity if not specified) FRAFIMERPY S
[ ERYGER:, BRAJ9NE.,
o «<geometry> 5 _FiRgeometryTcEIEIAEE

FATRIUARS N TR EAT LRIEE S U EHITEE

3.3 jointZf%>
oINS AT X SIS SAENS, FHRET X PHRSIRE,

3.3.1 jointfliB It

name:

HERE TSR

type:

IBEXTHRE, HpERaILAIRTFIREy—:

o revolute - ;RiMZRHEREAVRGEREL, FEOUE M LIRFITIRIEE.

o ELR - —TPIELRRHERESL, BlSkiER:, 1RB LRFATR.

o 1R - BB EIRVBEhIEL, EEEH LRFITIRISRE.

o BERE - XAREIENXT, AACFERs. rEEHRERWIE. XFPRE
HEELATEM, 0, %, RFREksafety_controller,

o iFo - WEELATFRE 6 MNEHERIEE.

o Y@ - WEEL AT EER THNFE _ L6,

3.3.2 jointfyT=E

e <origin> (A%, defaults to identity if not specified) Mparent linkElchild link
A9ZEHR, jointfiFchild inkAIRR, 1EXIZSHALIARETRIVE, TRk
BELIMERESIICIREIRE, (BRENANBEER, BHZsHEmiEttst
B, BZIIRHENRIER,

o xyz (ANE: BERAAEEE) KFX , v, z xy.zxy.ZAHAE_ ERNRE, B
%KO

o rpy (AT BAAZERE) KERSEEEIHIEERIMAE: rollseExi,pitch
SREYH, yawsiEzil, AIERR.

® <parent> (le\—ﬁr'%)

o parent linklIZFE2— M s&FIE .
o link parent linkf98=, RIXMinkfEHSE AL FHEZE,

e <child> (IVFE)
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o child linklIE=ZE— M BHIBEM.
o link child linkf9B=E, RIXMink{ENSEAGENHRIZFE,

e <axis> (E_]-J\i‘l-? %ﬁi}\?ﬂ('],o,o»

o jointfaxisfiifEjointiIMMRER P, XEHEEH (revolute joint), prismatic
joint’lgmNIRTH, ZEplanar jointlIFEFE. XM HTEjointAARE 1S
E. BBUZSHOTLER XTI E i, SR RAREEAM,
AEAERSELNMER, RFEFR-1800], ERE(fixed)F1iFEz(floating)2EL
Bjoint R EEARIXNTER.
o xyz(ihdk) URMMAENX, v, zxy.2xyz0E, FFELNEE.
® <calibration> (E_rj\i'ﬁ)

o jointfISE R, FRAFIEjointAYERINIE.

o rising (ATik) SHjointiIEMIZERY, SE[/EMA—D LA,

o falling (AJi%k) HjointlEMIZEaMRY, SF QA — TG,
® <dynamics> (E_rl\ﬁ)

o ZTTERRIKIEREointAIIRIERE. CRMEMAKIERointAIEARIERE, /U

HEEHEREHR,
<limit> (BXRT PR EIR TR ALTE)
o ZTTRAXRTIEINFLIR,

o lower (A3, BKIAJH0) 15EjointiEZEE N RAVE M (revolute jointdIERR I
&, prismatic jointAYBR{I/95K), ELEELRTYjoint2REIZ/E 4.

o upper (A1, BIA90) IETEjointiZFSEE L FRAYE M (revolute jointAYER{ /951
&, prismatic jointAJER792K), ELERYjoint BRI /B 1.

o effort (&) IZBHHERE TjointiZ TRTAIESRARIA.

« velocity (required) IZ/EBI4HEE T jointiZ{ TRTRIGARIERE.

<mimic> (AJIEE)
o XMFERTIEECENH joint IRHGEFART joint . X MointAIERTLAA

L\)\—F{/_\\:_Eti‘l'% value = multiplier * other_joint_value + offset
o joint(WME) FBEIE(GRjointHIBF,
« multiplier(ai%) 8 DA AT PRITRERF.
o offset(ATi%) IEE LIARTFRIRBIN. BIAMES0

<safety_controller> (E_]—ﬁ)

o ZTRNLEIEHIRE, WTERTEIESIEAEImove_groupd, {BSCRR AT
7538, move_groupRBEZ ILAMNRHIEREERImt FTHISHAE, BNREZ
TCRB RS K.

o soft_lower_limit (AT, EBKIA90) IZBIHERE TiointZeEHliaRI TR, 2
jointZ2iEHIAYRIAIRFIR. XMEREATF LiRglimithilower(E.,

jointZ £ HIRSEIAREIR. X MEFE/VT EidadlimithEJupper(E.
« k_position(AJi%&, BAIAZ90) AEMRATRIBAUENEE ZBIXER.
o k_velocity(%F) AEMATRIANFIREZBIXE.

FERTEIUR SN TERVERRLARIE http://wiki.ros.org/urdf/XML/joint #TEE
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4 ERAnSIR

EROSH, BFSEANGSITIE, XETEAURSBRIH T, B, S8
ROST R, LUTE—LHEBNROSHSITIA:

4.1 WETIE=E

caktin_make

4.2 roscore
BHIROSTT A, FEIn{TROSTIRZHI, BEEEZRroscore

roscore

4.3 rosrun

rosrun package_name node_name

4.4 roslaunch

fEEALaunchXHFBI— 1N EEZMROST A,

roslaunch package_name launch_file.launch

4.5 rosnode
EEEEETIROS S A=A,

rosnode list

rosnode info node_name

4.6 rostopic
BEIEEETHROSERER.

rostopic list

rostopic topic_name
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4.7 rosservice
EEHARAROSIRS.

rosservice list

rosservice call service_name

4.8 rosparam
IREFIREROSS,

rosparam get parameter_name

rosparam parameter_name value

4.9 rosmsg
BEROSHERE,

rosmsg show message_

4.10 rosdep

LIROSERIKIAIA.

rosdep install package_name

4.1 IMREE

BHEROS_PACKAGE_PATHIMEZ 2

$ROS_PACKAGE_PATH

e Ui

84



rvizRYRIER M AR ER

nVizZROSH—m=#A LT E, —HEREBTIIINEMEENERAMETR, 5
HNERTLABIY rviz (AXISRAMIETIER, MTSEHIREE ARSI S 1EE.

1 rvizZREAIREN
B TH— M RIROS1IMEZ n(REERCtr 1+ e+T) AW TES:

roscore

REEITH—PMROSIIMELIH(IREEHCtr 1+l t+ TN T ST Frviz

rosrun rviz rviz

# =
rviz

FIFrviz, B7Ra0 T RE:

[ Few jip

P wamlews e i g T T gy T -

0 ficaperys, L] - ]
T froe e P
e . - Cwren Vew  Oubi freich
s = ™ e
Sriarre S
B i TF
as P || A

N Towar | WIS S et | TRRGR il oo {1 Onal ol Mg 1R PR

[ W S ST TR ST AT S STy Sy e Spee—

1.1 FMXIENE

o EMASRFIIR, BrsREDHRNATIRLERNBTIRA, FEYJRER
TRHPEE LA FERYIATE,

o EBRTEE, nitHAFBSHIREEESMITsERN TR

o TEEBS/93DME: ERAIUA=ES{EESTEIENEFE. SDNENE
SHE. BEEER. MEFTLEANETMILEIEI (Global Options)
Rt (Grid) INEFHTIHFMAIRE.

o THAMABRRXE, SERFHEMROSHEZ,

o AMAMNRHREXE, JLURERRRIMNRE.
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RESBEMNASTHBNONGE, MREETRESAFBNRNS, JLRHERFIERE
HITEE.

NREIR T RESVizBEXERER, BRLRIEE T HHTER

— b= | T -
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Mercury X194zl

XEFENMRIIBE —RFIEXIES I IMercury X1 TREa/HEH].

1. RRIEESE
EEEHRENERER. WEGRERE. HFROSIHRELS, REEFTH:

roslaunch turn_on_mercury_robot mapping.launch

BHAT™MER:
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. logging to /home/er/.ros/log/34bcf3be-0606-11ef-8293-e8fblc355a09/roslaunch-er-des
Checking directory for disk usage. This may take a while.
Press Ctrl-C to interrupt

Done checking file disk usage. Usage is <1GB.

started roslaunch server http://er-desktop:43117/

SUMMARY

PARAMETERS
* /LD14/ _max: [180]
* /LD14/ _min: [120]

*

/LD14/flag_parted: True

* /if_akm_yes_or_no: no

*

/1smle_v2/baud_rate: 460800

*

/1sm1@_v2/ _max: [260]

*

/1smie_v2/ _min: [100]

*

/1sm1l@_v2/frame_id: laser

*

/1sm1@_v2/max_distance: 30.0

*

/1sm1@_v2/min_distance: 0.0

*

/1smle_v2/scan_topic: scan

*

/1smle_v2/serial_port: /dev/wheeltec_lidar

*

/1sm1@_v2/truncated_mode: 1

* /1lsnle/ _max: [10, 40, 70, 180]
* /1snle/ _min: [0, 30, 60, 90]

* /1lsnl@/max_distance: 30.0

* /1snl@/min_distance: 0.0

*

/1snl@/truncated_mode: ©

*

/mercury_robot/gyro_frame_id: gyro_link

*

/mercury_robot/odom_frame_id: odom

*

/mercury_robot/robot_frame_id: base_footprint

*

/mercury_robot/serial_baud_rate: 115200

*

/mercury_robot/usart_port_name: /dev/wheeltec_con...
* /robot_description: <?xml version="1....

* /robot_pose_ekf/base_footprint_frame: base_footprint
* /robot_pose_ekf/freq: 30.0

* /robot_pose_ekf/imu_used: True

* /robot_pose_ekf/odom_data: odom

* /robot_pose_ekf/odom_used: True

* /robot_pose_ekf/output_frame: odom

* /robot_pose_ekf/sensor_timeout: 2.0

* /robot_pose_ekf/vo_used: False

* /rosdistro: noetic

* /rosversion: 1.16.0

* /rplidarNode/anglel_end: 50.0

* /rplidarNode/anglel_start: 40.0

*

/rplidarNode/angle2_end: 140.0
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*

/rplidarNode/angle2_start: 130.0

*

/rplidarNode/angle3_end: 230.0

€3

/rplidarNode/angle3_start: 220.0

*

/rplidarNode/angle4_end: 320.0

*

/rplidarNode/angle4_start: 310.0

€3

/rplidarNode/angle_end: 360.0

*

/rplidarNode/angle_start: 0.0

€3

/rplidarNode/distance_max: 30.0

*

/rplidarNode/distance_min: 0.0

*

/rplidarNode/is_parted: False

* /slam_gmapping/angularUpdate: ©.0436
* /slam_gmapping/astep: 0.05

* /slam_gmapping/base_frame: base_footprint
* /slam_gmapping/delta: 0.05

* /slam_gmapping/iterations: 5

* /slam_gmapping/kernelSize: 3

* /slam_gmapping/lasamplerange: 0.005
* /slam_gmapping/lasamplestep: ©.005

* /slam_gmapping/linearUpdate: 0.05

* /slam_gmapping/llsamplerange: 0.01

* /slam_gmapping/llsamplestep: 0.01

* /slam_gmapping/lsigma: 0.075

* /slam_gmapping/lskip: @

* /slam_gmapping/lstep: 0.05

* /slam_gmapping/map_update_interval: 0.01
* /slam_gmapping/maxRange: 5.0

* /slam_gmapping/maxUrange: 4.0

* /slam_gmapping/minimumScore: 30

* /slam_gmapping/odom_frame: odom

* /slam_gmapping/ogain: 3.0

* /slam_gmapping/particles: 8

* /slam_gmapping/resampleThreshold: 0.5
* /slam_gmapping/sigma: ©0.05

* /slam_gmapping/srr: 0.01

* /slam_gmapping/srt: .02

* /slam_gmapping/str: 0.01

* /slam_gmapping/stt: 0.02

* /slam_gmapping/temporalUpdate: -1.0
* /slam_gmapping/xmax: 5.0

* /slam_gmapping/xmin: -5.0

* /slam_gmapping/ymax: 4.0

* /slam_gmapping/ymin: -4.0

NODES

base_to_camera (tf/static_transform_publisher)

base_to_gyro (tf/static_transform_publisher)

base_to_laser (tf/static_transform_publisher)
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base_to_link (tf/static_transform_publisher)

joint_state_publisher (joint_state_publisher/joint_state_publisher)
1sm1@_v2 (1sm1@_v2/1lsml0_v2)

mercury_robot (turn_on_mercury_robot/mercury_robot_node)
robot_pose_ekf (robot_pose_ekf/robot_pose_ekf)
robot_state_publisher (robot_state_publisher/robot_state_publisher)
save_map (world_canvas_msgs/save)

slam_gmapping (gmapping/slam_gmapping)

auto-starting new master
process[master]: started with pid [7403]

ROS_MASTER_URI=http://localhost:11311

setting /run_id to 34bcf3be-0606-11lef-8293-e8fblc355a09
process[rosout-1]: started with pid [7414]

started core service [/rosout]

process[1lsml@_v2-2]: started with pid [7421]
process[save_map-3]: started with pid [7422]
process[slam_gmapping-4]: started with pid [7427]

port = /dev/wheeltec_lidar, baud_rate = 460800

open_port /dev/wheeltec_lidar OK !
process[mercury_robot-5]: started with pid [7434]
process[base_to_link-6]: started with pid [7437]
process[base_to_laser-7]: started with pid [7447]

[ INFO] [1714380923.257953390]: Data ready

[ INFO] [1714380923.271190031]: tringai_robot serial port opened
process[base_to_camera-8]: started with pid [7455]
process[base_to_gyro-9]: started with pid [7461]
process[joint_state_publisher-10]: started with pid [7464]
process[robot_state_publisher-11]: started with pid [7476]
process[robot_pose_ekf-12]: started with pid [7488]

[ INFO] [1714380923.815804921]: output frame: odom

[ INFO] [1714380923.822399818]: base frame: base_footprint

[ INFO] [1714380924.077547181]: Initializing Odom sensor

—

INFO] [1714380924.582680406]: Odom sensor activated

—

INFO] [1714380925.085858055]: Initializing Imu sensor

—

INFO] [1714380925.087556508]: Kalman filter initialized with odom measurement

—

INFO] [1714380925.091287721]: Imu sensor activated
[ INFO] [1714380925.206262818]: Laser is mounted upwards.
-maxUrange 4 -maxUrange 5 -sigma 0.05 -kernelSize 3 -lstep 0.05 -lobsGain 3 -aste
-srr 0.01 -srt 0.02 -str 0.01 -stt 0.02
-linearUpdate 0.05 -angularUpdate ©0.0436 -resampleThreshold 0.5
-xmin -5 -xmax 5 -ymin -4 -ymax 4 -delta 0.05 -particles 8
[ INFO] [1714380925.222595401]: Initialization complete
update frame ©
update 1d=0 ad=0
Laser Pose= 0.0368556 0.000564671 3.14

m_count ©
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Registering First Scan
update frame 4089
update 1d=0.0500112 ad=4.53872e-06

Laser Pose= 0.0383474 0.001601 3.14

2.Ng&URDF{=8Y

[EEEEEFEE, EEETlaunch3Z{iNEMercury X1HIURDFHEEY, 17—
MNROS1IELIR, RABIETHL.

roslaunch turn_on_mercury_robot slider_control.launch

XERENT :

EERI LB fEshiBRskizs] rviz PRIKTREREE.

3. KT

URDFHEEUINERINZ fa, NSRIFREILESCRY Mercury X1 IRE—IEIEH), TEH
FIF—1ROSIIMER G, AFIETHL:

rosrun turn_on_mercury_robot slider_control.py

FES: BFEGSRANRBWESBHINEEERNME, EEERGSZ
AR Rrviz RS R MRS AEEEEINE G REEahBIRA
3, BALENESIRE

4 [RRI=H
KURHEFEANZE, MRFMELESMercury X1FRIRE N FIE—BIE
17, RERHNEA/NEOREISHIEST, BITF— ROSIRESE, KEETH

A -
< -

rosrun turn_on_mercury_robot mercury_keyboard.py
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ROS2 748

ROS28IBISRER0S, ROSHENZRABRIERS (Robot Operating System) . {B
ROSKSHAR—MEERSK, MEB—MXUEFTRSE. RoshIHIIRR T8
ASNEBHRIBEERR. 55k, BeRESHWSS AR ERERFIROSH, ROS2
#9EKTROS, LKROSEHIRAEIFA.

1 ROS2(9:i&i T BisfliF =

ROS2/BRENZ LN ARG EER. ERItZH, MEEEHESHL
AR AR ARRIFERK.

o BNBARSR: FRNBARBRIMIZAME, VBRAZEBEELZRAMN
. ROS2AZHMARGRIN FBIRME TiER TS AR B SIS,

o EEEG: VBANAZEARR, FREHEEESERAER. NTILHR
BRI 28 AZBBEIZITROS2, ROS2ATLABEESIZITIELInUX, Windows,
MacOS. RTOS_L,

o R HSAEHEHANTSITRIBEERY ARSI, Flan, Hes
ARIRME 100 ERATSEHENZIRISENTA, SHE 1 EVRSRIEaIZFH
HNFITE. ROS2 REXFLAHRHEAREKA.

o Fhfb: KEWSASEEATNNEE, FRiESEKES, ROS2AY
ALABTHSARAMNER, BALERSEE i ANEEhmg. X
ROS2AVTSEMAIEEIHRH TE XAk,

- EERE: TISRATTARR—MERIRSETRE. 'it. Fk. #Eid. Wi,
HELEMNTEEE T EMIHBISEROS2HERIAIL, FERAIFAN
BA.

2 ZAThRZS

ROS2F0UbuntusI MY & 1 ThRAFO4EFEIRA.

ROS2 jRA  RTHHI  4EPHAIR Ubuntu %

Dashing 2019.5 2021.5 Ubuntu 18.04 (Bionic Beaver)
Eloquent 2019.11 2020.11 Ubuntu 18.04 (Bionic Beaver)
Foxy 2020.6 2023.5 Ubuntu 20.04(Focal Fossa)
Galactic 2021.5 2022.11 Ubuntu 20.04(Focal Fossa)

Humble 2022.5 2027.5 Ubuntu 22.04(Jammy Jellyfish)

3 ROSFIROS2f19LkE:
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ROS2EHRIT T RG5M. MICROSHIZMAZELAIT :

Avalicts Application Application
pplication - —- — ——
Layer {jmod@ { Noda @odg) i”“’df)'
ROS2
’ Client Library I Cient Library ‘
Middl
La.;e;afe [ Abstract DDS Layer l
Modelet
| TCPROS/UDPROS || e ——
DDS APY
La"fer Linux Linux/Windows/Mac/RTOS

e OS Layer: OSE., EROS2q1, BAILMEEInuxeg bR St £, EEER
BIRERFHIE.

o Middleware Layer: AE[{fZE. ROSIHIBERFAETFTCPROS/UDPROS,
MROS2AGEE RS ETDDS. DDSEH LA RS HEUE & HAT AR
RS,

e Application Layer: [WFHE. ROS1{KiftFROS Master, [MfEROS2/H, T
RZ B T —H%5 J9“Discovery” BRI HISRES B It F 718

ROSIRIH T —E=BIBENH (E&. RS, 28 IfF) KEHNRATTA.
BEXMAE, ATLAEENR AR NEMG, XMHLEIRTT T — P IUfRos

Masterfyi R, FrEEMBMHRIEEEYEImasteriR. —BETRER,
MESHBMIBARRRIEEER! LR ARSI EIERIM—L B
BRESKEABEA. L, EBLITRR:

o EFTCPHIBELAME, RAFHEHK
o X python3 SZHFAKREF

o HENMERRS

o TINENH, Z2MR

ROS2EFIRROSHFEImaster iR, EEETRE, SMTRILIET
DOSHREEARMN, BMPREBFEN, TULR—— —E. ZHNEHE

5. [EFDDSHITEER, ISR EIHERTIER.

S5RFELinuxZRZFEIROSHELL, ROS2iA #Fwindows, macEZERTOSYE,

e T
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= = .
Linux R FIRiR:
RS B Ubuntu (V-20.04) &%, AE ROS2 Galactic FF&INE, THEE
FOEE, REFEH nercury_x1_ros2 ERIA],
mercury_x1_ros2 JEASMER AHEHASERTEMercury X1RFINERIROS2E
ROS2Im Bttt http://github.com/elephantrobotics/mercury x1_ros2

WA APIBREEEREL: hitps:/github.com/elephantrobotics/pymycobot

1 885 mercury_x1 _ ros2 &

ATRIEBFERIERSRIESE, FTLUBISHETEIRFEN /hone/er {4
3k, FIFFROS2IME R, AIFIE TAr<E#:

# FafEgithub LAARED

git --depth 1 https://github.com/elephantrobotics/mercury_x1_ros2.git
~/mercury_x1_ros2 # IRE TEX

colcon build --symlink-install # MJET{EXEHMLES, --symlink-install: EHREIRIEEE pytt

install/setup.bash # ZFAEAE S

# BhImIEINRE
# WRRFEFE“turn_on_mercury_robot”, NIEBHITHS:

colcon build --packages-select turn_on_mercury_robot

R WNERTE /home/er R T EETRIE mercury_x1_ros2 R, NMIFEESMBRIER
BY mercury_x1_ros2 , AEEHITLEAGS. Hrh, BREEHH o ARFHIHF
Z. MBA—3, BiEK.

ZEIROSINEEETERL, {RAILAFESIROS2HIERAIA SFEROS2{HEAZM,

— |-
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1 ROS2TI 124544

1.1 colcon T{E=Sa]

colocn TIEZAIREIEE. BX. MFGENBER. colconfITIE=E, BRI
BHE— I CE, EEmESEROSHESMINE TR, FTRFAHAEIERA.

o BET{F=SIE):
mkdir -p ~/colcon_ws/src

~/colcon_ws/

colcon build

FE: colcon STHHEAIN --symlink-install . XACERBITEH source TEFHIST
4 (45190 Python S4B BB RRIFAIRIR) KEMEZEAIUE, LAINBRIEREE
E. BREXIEH python BIAITEEEEFHRmE,

colcon build --symlink-install

ROS2TFZ=ER— T EEREEMNER. BEE— o FEAR. HiZFE
RHE ROS2 BRIFRBAENME. BF, BRUEMSATHA.

colcon SHHTREMAREIEE, ABRT, SHEZUTERIEN s« BRIE%R
Bx:

src/: ROS2MJcolconiRi4E (IRXISE)
build/: FRERESFIME. WFEND, BIBE—NFXHE, GINEESER Make,
install/: 8MENRENE. ABR T, SMOBEERRRNTERT.

/: BEBEXREN colcon BERANEMBTCRER.

— P ROS2T{E= B B REEWIIN TR~ :
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WorkSpace --- BENXMIIT{F=(E.
[--- build: FREFEXHNER, ZERTEAE— I IRELIE—RRFER.
[--- install: REBR, ZERTRATREEEE—HERFER.
Jo== . BSER, BTEERSSE.
|--- src: BFFRETIREERIBIER.
|-- c++IhRE
-- package.xml: €58, thaN: BB, A, 1E&. KT,
CMakelists.txt: ECERIFNN, LLAMESIM, KM, BiRXH.
src: C+HEXHER,
include: LXHER,
msg: HEEOXMHFER.
-- srv: RSEBEONHER.
action: FEREOMEBER.
|-- PythonIfgEE
package.xml: B8, tbal:B&. A, /FE. KiK.
setup.py: SC++IBEEAICMakeLists . txtE (b,
- setup.cfg: NBEEEARBENX.
resource: FREER.
- : BN
- REEEBESR: PythonBEXHESR.

1.2 ROS25x% {46

Package M ZLinux EAYGE, tB=RcolconfRiFEEAREIT, FHlWEA colcon
build FRIFRINIRHMEEMROS2MIpackage,

ellEE =[S BIRER R
o {ERPythonBIERXHBRIBLIEEN:

ros2 pkg create --build-type ament_python <package_name>

o fgn:

ros2 pkg create --build-type ament_python --node-name my_node my_package
AN
2 BATHGS
TEAES, S THRROSNEASSIE.

2.1 Topics
ROS 2 SERNRASBRUFSERILTA, Topicsi2 ROS EINEETE, %

PRZIGHERIEE. TopicsBEHIEAET RZEBMNEELNZ—, BIHERS
SENGIE P El7E 2R
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Bixs%E: 5502

« topics #EHj

ros2 topics -h

o BEifiturtlesimNEi=El

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

s TRXFHE

rqt_graph

o THRtopicstBXHS

ros2 topics -h

o IERFIR

ros2 topic list

ros2 topic list -t # EERAHELEE

- BEEEENE

ros2 topic <topic_name>

ros2 topic /turtlel/cmd_vel

- BRIEEEXER, X8
ros2 topic info <topic_name>

# il /turtlel/cmd_vel iEEEEOBXER

ros2 topic info /turtlel/cmd_vel

- EREOBPXER

ros2 interface show <msg_ >
# B geometry_msgs/msg/TwistiZOMHEXER

ros2 interface show geometry_msgs/msg/Twist

o RS
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ros2 topic pub <topic_name> <msg_ > ‘'<args>'

# RIEEDHS

ros2 topic pub --once /turtlel/cmd_vel geometry_msgs/msg/Twist "{linear: {x: 2.0, y: ¢
# B ERERTEESS

ros2 topic pub --rate 1 /turtlel/cmd_vel geometry_msgs/msg/Twist "{linear: {x: 2.0, y:

- BEEEERTGRTE

ros2 topic hz <topic_name>
#igH/turtlel/cmd_ve R TSER

ros2 topic pub --rate 1 /turtlel/cmd_vel geometry_msgs/msg/Twist "{linear: {x: 2.0, y:

2.2 Nodes

ROS SN B RLZ S — N — RO (i, — SR T EsE
BEA, — A EARTEREEOIENE) . S NSHAULIBTES. RS, &
VeSS R AR AT,  — SR ARG EF SR TR

REER. EROS 2, BANFEHUTIS (C++FERF. Python i2F%F) AILIEE
BN

BiRsE: g5
o nodes #EH

ros2 nodes -h

o EBEfiturtlesimFgEEziEsl

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

. BEDRIIER

ros2 node list

. BENRXEE

rqt_graph

- Ebgt

ros2 run turtlesim turtlesim_node --ros-args --remap __node:=my_turtle

ros2 node list
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- EETRER

ros2 node info <node_name>

ros2 node info /my_turtle

2.3 Services
R4S ROS Eh B iR —EErs %, IRESETFERMMAES, AT

RORMETIRHEEE, BRATAAIFDRITIISIERAREFEER, ERSN
TEEFIRE JER A RAETE.

Bix&%. 55302

o services #0j

ros2 service -h

o BifiturtlesimfNgER=Hl

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

. BEESIIE

ros2 service list
# BRIRSHIRRIHESEE

ros2 service list -t

- EERSEIEIRERXRE

ros2 service <service_name>

ros2 service /clear

o HEIERFEXHBRBMRES

ros2 service find < _name>

ros2 service find std_srvs/srv/Empty

- BEERSHEXEEX

ros2 interface show < _name>.srv

ros2 interface show std_srvs/srv/Empty.srv

o FAMBESHS, ERTENL
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ros2 service call <service_name> <service_ >

ros2 service call /clear std_srvs/srv/Empty

o “ERFhSR

ros2 service call /spawn turtlesim/srv/Spawn "{x: 2, y: 2, theta: 0.2, name: 'turtle2

2.4 Parameters
SHEBANESE COLUSSEINT RS, BATLUSS s

. OFRH WRE. FRBYR. EROS 24, BNTREMHFECHS
. BXBHNESERER, BERESHE.

Bixs%. 55202

o parameters #5Hj

ros2 param -h

o EBEfiturtlesimFgEaiEsl

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

. BEESIIE

ros2 param list

o ENSHIE

ros2 param get <node_name> <parameter_name>

ros2 param get /turtlesim background_g

o RESHIE

ros2 param <node_name> <parameter_name> <value>

ros2 param /turtlesim background_r 150

- SiisHE

ros2 param dump <node_name>

ros2 param dump /turtlesim

o MUSASH

101



ros2 param load <node_name> <parameter_file>

ros2 param load /turtlesim ./turtlesim.yaml

o BHHRRARSASE

ros2 run <package_name> <executable_name> --ros-args --params-file <file_name>

ros2 run turtlesim turtlesim_node --ros-args --params-file ./turtlesim.yaml

2.5 Actions

sER ROS 2 Rg—FNB(ERE, AT RAEIEITRIESS. BlIh=8o4Em:
Bir. RIRFIER.

BEETERMRSS. CIRTIEEEUTIRSS, MRTERIERAIeAR (BHLIER
TRIEGHEEN) o IRRERENRER, ARRESR—IEMATRS.

BEEREFR-RSNER, XUTEAHETRERE (EERBETHR) .
PR T RIS ERAEE RS TR, &1 A B iR EIR IR
ISR,

BifsE: 553
o action £5Hj

ros2 action -h

o BfturtlesimfliEazissl

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

¥£G|B|V|C|D|E|R|T sCHbEE, HRFEEZEGH|
o BETRactionfIiRSIHHIZ Pis

ros2 node info /turtlesim

- BEMETIR

ros2 action list

ros2 action list -t # TaffF=Edy

- EEMEER

ros2 action info <action>

ros2 action info /turtlel/rotate_absolute
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- BERNFEERAE

ros2 interface show turtlesim/action/RotateAbsolute

o REEEIRER

ros2 action send_goal <action_name> <action_ >
ros2 action send_goal /turtlel/rotate_absolute turtlesim/action/RotateAbsolute "{thet:
# WRIRES

ros2 action send_goal /turtlel/rotate_absolute turtlesim/action/RotateAbsolute "{thet:

2.6 RQt

ROt 2— T EFRAFRREER, SLUGHRPASSISHTEMARE. TLUSH
BUAER GUI TEMEN RQt FAEREMIRT! XET R LALUMESRAIHR
M75EUET, B RQt JLIERMAER N FEA B EEMERAENEN.

BixsE: 5HH0E
EEILABE LA R AT RIE TET RQt TE/ARM:

rqt

o rqt #H)

rqt -h

o EBEfiturtlesimFgEEESl

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtle_teleop_key

o FNVENIYEEE: / Plugins -> Actions ->Action Type Browser

o SHEFRLE: / Plugins -> configuration ->Parameter Reconfigure
e T5H[E: /Node Graph

o 14%E[E): /Plugins -> Robot Tools -> Robot Steering

o PR53VEM: /Plugins -> Services -> Service Caller

o RSZZEFUNLSEE: Plugins -> Services -> Service Type Browser
o HE&Th: Plugins -> Topics -> Message Publisher

o JHEZEHUNILSES: Plugins -> Topics -> Message Type Browser

o ERRFIZR: Plugins -> Topics -> Topic Monitor
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o #HIRHZRE]: Plugins -> Visualization -> Plot
« BEHZE: rqt_console
ros2 run rqt_console rqt_console

ros2 run turtlesim turtlesim_node

ros2 topic pub -r 1 /turtlel/cmd_vel geometry_msgs/msg/Twist “{linear: {x: 2.0, y: 0.¢

2.7 TF2
2 e, CAFAFEETDNEBRES MR, 12 L DEhRes

MUEHPMITRZANXR, LA EHIREENREREEER MR ZER
B BEF.

Bix&% 575202
N E B R ERBITTA.

sudo apt-get install ros-foxy-turtle-tf2-py ros-foxy-tf2-tools ros-foxy-tf-transformai

o IRAE
o launchEz2Neta, F—INSREMRESE -

ros2 launch turtle_tf2_py turtle_tf2_demo.launch.py
o BIERENE—NEBRH
ros2 run turtlesim turtle_teleop_key

. BETFH

ros2 run tf2_tools view_frames.py

evince frames.pdf

o BEERMEIRRZENXR

ros2 run tf2_ros tf2_ [reference_frame] [target_frame]

ros2 run tf2_ros tf2_ turtle2 turtlel

o fErvizEEEBTFXER

ros2 run rviz2 rviz2 -d $(ros2 pkg prefix --share turtle_tf2_py)/rviz/turtle_rviz.rvi:
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2.8 URDF

URDF 24— A&, ATISE ROS FRINRALTHIELR,
Bixs%E: 5502

- REEX
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<robot>
# describe:
# Parameters: name=""
# Child node:
<link>
# Description:
# Parameters: name=""
# Child node:
<visual>
# describe:
# Parameters:
# child nodes:
<geometry>
# description
# parameters
# Child node:
<cylinder />
# Description:
# Parameters:
# length="0.6"
# radius="0.2"
<box />
# description
# Parameters:size="0.6 0.1 0.2"
<mesh />
# Description
#Parameters: filename="package://urdf_tutorial/mes
<collision>
# Description: collision element, prioritized
# parameters
# child node
<geometry>
<inertial>
# description
# parameters
# Child nodes:
<mass />
# description: mass
# Parameters: value=10
<inertia />
# Description: Inertia
# Parameters: i+"Cartesian product of xyz" (9 in t
<origin />
# Description:
# Parameters:
# rpy="0 1.5 0"
# xyz="0 0 -0.3"

<material />
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# Description
# Parameters: name="blue"
<joint>
# Description
# Parameters:

wn

# name=
# type=""
# fixed
# prismatic
# child node
<parent />
# Description
# Parameters: link=""
<child />
# Description:
# Parameters: link=""
<origin />
# Description:
# Parameters: xyz="0 -0.2 0.25"
<limit />
# Description

# Parameters:

# effort="1000.0" maximum effort
# lower="-0.38" Joint upper limit (radians)
# upper="0" Joint lower limit (radians)
# velocity="0.5" Maximum velocity

<axis />

# Description: Press ? axis rotation
# Parameters: xyz="@ 0 1", along the Z axis
<material>
# Description:
# Parameters: name="blue"
# child node:
<color />
# description:

# Parameters: rgba="0 0 0.8 1"

o REFIKHEE

sudo apt install ros-foxy-joint-state-publisher-gui ros-foxy-joint-state-publisher

sudo apt install ros-foxy-xacro

o TEIFH

cd ~/dev_ws

git clone -b ros2 https://github.com/ros/urdf_tutorial.git src/urdf_tutorial
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o WFRAH

colcon build --packages-select urdf_tutorial
e —
o BITTHI

ros2 launch urdf_tutorial display.launch.py model:=urdf/@1-myfirst.urdf

2.9 Launch

ROS 2 ISR FRTHBMAF A IRANEE, ARERRERNT. &
SREERRBRIETINER. BTEIVE. EBETMNSE, LUK ROS £
ENYE, XENEBIASMHEEARENERE, EEEBIRETERAN
TEER. ERARBNCEINRETRTS, FREM/EINAX LTI
.

F8 Python, XML Bf YAML RS flaunch3{4a] LASEIFE LRSS, LAKfd
RGBS,

BisE 550E
Setup
BIE— T B RRFE SR Iaunch 34

mkdir launch

wERH

WEBAVER turtlesim BRERIFITIHG ROS 2 Bl MfE—ie. IENIZR
E2:0R

BB E HFEREMEZ] launch/turtiesim_mimic_launch.py 3Z#4eR:
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from launch import LaunchDescription

from launch_ros.actions import Node

def generate_launch_description():
LaunchDescription([
Node (
package="turtlesim’',
namespace="turtlesiml’,
executable="turtlesim_node’,
name="sim"
)s
Node(
package="turtlesim’,
namespace="turtlesim2’,
executable="turtlesim_node",
name="'sim’
),
Node (
package="turtlesim',
executable="mimic",
name="mimic",
remappings=[
('/input/pose', '/turtlesiml/turtlel/pose'),

('/output/cmd_vel', '/turtlesim2/turtlel/cmd_vel'),

D)

1B1Tros2iZE3 4
Ez{T EERElaunchX i, BHNEZRISIENBRIEITU TGRS :
BEERA:

ros2 launch <package_name> <launch_file_name>

launch

ros2 launch turtlesim_mimic_launch.py

o launch #5Hj]

ros2 launch -h

s,

o BITHR

ros2 launch turtlesim multisim.launch.py
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o BflaunchXHHHLESE
ros2 launch turtlebot3_fake_node turtlebot3_fake_node.launch.py -s

ros2 launch turtlebot3_fake_node turtlebot3_fake_node.launch.py --show-arguments

ros2 launch turtlebot3_bringup robot.launch.launch.py -s

o iBfFlaunchX{§H5S8)

ros2 launch turtlebot3_bringup robot.launch.launch.py usb_port:=/dev/opencr

o BITPRHREIR

ros2 launch turtlesim turtlesim_node.launch.py -d

0

I iR

°
N

ros2 launch turtlesim turtlesim_node.launch.py -p
e
BTN

ros2 launch composition composition_demo.launch.py

2.10 Run

runBFETRENT R, BHEHER.
o run #EHh

ros2 run -h
A e =
o BITER

ros2 run turtlesim turtlesim_node

ros2 run turtlesim turtlesim_node --ros-args -r _ node:=turtle2 -r _ ns:=/ns2
S — ;‘q =

o BITHAMEES

ros2 run rclcpp_components component_container

o BTN
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ros2 run composition manual_composition

2.11 Package
—MIFTLURIA SRR ROS 2 RIBHUEES. WISRIGF SR iSaS

ARE, BBABFEREARE— S, BEEREE, BLIRMER ROS
2 {RERFF PR AR E A E.

ROS 2 FpyE el ament fENEMERSE, FHER colcon {EAEMETH.
EETLMERIE /2519 CMake B Python BlE2E, {BHfSCIEfEEI g,

BRSEL B3R
SR T(E=H

ABNMTEXEIE—NER. BRHAEE, EEEBTREILEXNAE.
UEBHRNMAFE I EXEREREFR ros2_ws:

mkdir -p ~/ros2_ws/src

~/ros2_ws/src
* pkg #5H)
ros2 pkg -h

o FUHiThEEER

ros2 pkg executable turtlesim

o BHEA MEEETHITER

ros2 pkg executable turtlesim

o BliEPythonIligEE
EniTEESSZEI, BIRERIEAT src X4Eh,

~/ros2_ws/src
£ ROS 2 eI BAIBSIEERE:

ros2 pkg create --build-type ament_python <package_name>
# IRGEFRNESE - -node-name FEEHEIE—MEEAY Hello World ZEBYBTHATIH,

ros2 pkg create --build-type ament_python --node-name my_node my_package

o 13#package
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BEMETEXPEIENE, BAETLIEIETFXRERRFIZIT colcon
build K—XHEITFEZE. BN, BEAEFRIBTES M.

# REHTEXBR:
~/ros2_ws

# DEARATLMER(REE :

colcon build

o Source setupd {4

BERACHIFEMATIUTIE, BT — M RIRFRESHEE ROS 2 1%
iR

R, Mros2_ws BRH, iBTLAT < HEREVERI TIF=s(a):

install/setup.bash

MEENTEXERNEIERERS, SEaeEERHERTIITE.
o {#F package
BEn{TIEEECIEHIEEEA --node-name SEIBIFRAYATHITSCE, BHEIALL TS

A\ .
<

ros2 run my_package my_node

— |-
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rviz2BURB N RN {EH

RViZ22— I TIR, BTERISRARZPRIESR, REDNEREENRS
ARPRSFNES. ERLRBT R E B IR A ZRIAOASFNESD, LARE
LRI ILIES. RviZ2\RH T —RFINATA TR, SJLISETAS BT thIEE
SARPRSINES, LHNATICAMRR. BUEEEER. RaEE. TIRAREE
F, EARviz2, FALERIMMWEETEINBEARR, AEFHSSHTEAR
e

P VA S
1 rviz2f R EEN
FIFFROS2IME XK, BWANGSF Frviz2:
ros2 run rviz2 rviz2

# B

rviz2

FTFFrviz2, B7RUN 57 E:

B, Ty | BEITY WA B lepearat il P 14 Hiri | el Hguant. 197 % Dipermemd

Bt LA Rt MECEOL: et 5,7 IMAC-CRH bt Wil 5ic. B bt s

1.1 FMXILNE

o EMAEREIIR, ERERMEIDHATLTIFLASHAN, HEURER
THIRMEE LA BRI, SEM0. MR, S5 EadEE, ERE
%, LRREREREFINE.

o EH/RIERLE, nirBF RS RBEESMINEN TR

o EERDI3DIE: ERALAZ4 LA EESUENEFR. 3DMERE
SHe. BEEER. MESFATLEANERI2EEI (Global Options)
k& (Grid) INEFHTIFHIRE.

o THAMABERXE, SERFRIEMROSHES,

o BMAMNRAEREXE, TLURERRUNA.
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RESBEMNASTHBNONGE, MREETRESAFBNRNS, JLRHERFIERE
HITEE.

NREIR T RESVizBEXERER, BRLRIEE T HHTER

— b= | T -
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Mercury X1894=%l
BTN BB —RAUERIES X Meroury X Ti#HTHERESI,
1. RRIEEEE

BSERENREES. WENEER, FiidMercury X1HJURDFEEL,

FIFFROS2IA BRI, ARETwS:

ros2 launch slam_gmapping slam_gmapping.launch.py
BERE LB e BRI rviz2 RIKTIIEER ],

2. KT

URDFHEEUINERINZ fa, SNFRIREILESCRY Mercury X1 WEIRE—iEiza), &
EBFHTH— 1 ROS2MER:, AFIETmS:

ros2 run mercury_x1_control slider_control

TS BFEGSRANRBEIWESBHIIERBRNME, EEERGSZ
SR FRVizRIREISELMFIRNR FEEEENME BT REERRIRAY
137, BALLIERA

3 RERi=H

AoiEHERENCE, MRFRELLESLAIMercury X1hRERE/NEIRE—IRIE
o), FEENRE/NFRREEHER, B — I ROS2MERIR, AEEITH

A\ .
<.

ros2 run mercury_x1_control mercury_keyboard

— =" -
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7 i EERIDSEZ=EA

AELERTRHEOTWMEFERES, DR RESEAREANDSETRINA.
XEETHNBEARUSRVERENAR, RE T RIOSIHEHMERE. BgiX
L=, BPAILURN T U B ESEPRA AR RISRIEMERIRRRE, At S E%
SPNBRHESE.

ToalimENAIREE G

116



from uvc_camera import UVCCamera

from arm_control import *
from marker_utils import *

import stag

from mercury_ros_api import MapNavigation

# RMITEKE
Tool_LEN =
# HERORNE=EER

Camera_LEN =

np.set_printoptions(suppress=True, formatter={'float_kind':

# tEHECEX

camera_params = np.load("src/camera_params.npz")

mtx, dist = camera_params["mtx"], camera_params["dist"]

# THERBA/N
MARKER_SIZE =

# REEBiIRO

ml = Mercury("/dev/ttyTHSO")

# ShEEE R RN A

def CvtRotationMatrixToEulerAngle

pdtEulerAngle = np.zeros(3)

pdtEulerAngle[2] = np.arctan2(pdtRotationMatrix[1,

fCosRoll = np.cos(pdtEulerAngle[2])

fSinRoll = np.sin(pdtEulerAngle[2])

pdtEulerAngle[1] = np.arctan2(-pdtRotationMatrix[2, ©],

pdtEulerAngle[@] = np.arctan2((fSinRoll * pdtRotationMatrix[o,

return pdtEulerAngle

# ISERAL AR IR AR

(fCosRoll * pdtRotationMatrix[o,

(-fSinRoll * pdtRotationMatrix[o,

def CvtEulerAngleToRotationMatrix

ptrSinAngle = np.sin(ptrEulerAngle)

ptrCosAngle = np.cos(ptrEulerAngle)

ptrRotationMatrix = np.zeros((3, 3))

ptrRotationMatrix[

-

ptrRotationMatrix[

-

ptrRotationMatrix[

-

ptrRotationMatrix[

-

ptrRotationMatrix[

-

M

ptrRotationMatrix[

ptrRotationMatrix[

-

ptrRotationMatrix[

-

ptrRotationMatrix[2,

return ptrRotationMatrix

]

]

ptrCosAngle[

—
*

ptrCosAngle[

ptrCosAngle[

—
*

ptrSinAngle[

ptrCosAngle[

—
*

ptrSinAngle[

ptrSinAngle[

—
*

ptrCosAngle[

ptrSinAngle[

—
*

ptrSinAngle[

ptrSinAngle[

—
*

ptrSinAngle[
-ptrSinAngle[1]
ptrCosAngle[1] * ptrSinAngle[

ptrCosAngle[1] * ptrCosAngle[
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"{:.2f}" . format})

]
]
]
]
]
]

]
]

*

*

*

*

1, pdtRotationMatrix[o,

ptrSinAngle[©]

ptrCosAngle[@]

ptrSinAngle[©]

ptrCosAngle[9]

+

+

D)

1) + (fSinRoll * ¢
1) - (fCosRoll * ¢

1) + (fCosRoll *

ptrsi

ptrsi

ptrCc

ptrcc



# AR ASTIREMRAERE,  (X,Y,2,rX,ry,rz) Bfirad
def Transformation_matrix(coord):
position_robot = coord[:3]
pose_robot = coord[3:]
# BRI IR
RBT = CvtEulerAngleToRotationMatrix(pose_robot)
PBT = np.array([[position_robot[2]],
[position_robot[1]],
[position_robot[2]]])
temp = np.concatenate((RBT, PBT), axis=1)
array_1x4 = np.array([[o, @, 0, 1]1])
# BN EBRITHHEER
matrix = np.concatenate((temp, array_1x4), axis=0)

return matrix

def Eyes_in_hand_left(coord, camera):

# TEHAR

Position_Camera = np.transpose(camera[:3])

# WU LARRERE

Matrix_BT = Transformation_matrix(coord)

# FARRERE

Matrix_TC = np.array([[©, -1, 9, Camera_LEN],
[1, o, o, 0],
[0, @, 1, -Tool_LEN],
[0, 0, 0, 1]1])

# YRR (FBR)

Position_Camera = np.append(Position_Camera, 1)

# YRR (BRITR)

Position_B = Matrix_BT @ Matrix_TC @ Position_Camera

return Position_B

# EHMBIETER
def waitl():
time.sleep(9.2)
while (ml.is_moving()):

time.sleep(©.03)

# SREDIRARAR (FEHLER )
def calc_markers_base_position(corners: NDArray, ids: T.List, marker_size: int, mtx: P
if len(corners) == 0:
return []
# 1B S R I A e BN TR R R

rvecs, tvecs = solve_marker_pnp(corners, marker_size, mtx, dist)
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for i, tvec, rvec in zip(ids, tvecs, rvecs):
tvec = tvec.squeeze().tolist()
rvec = rvec.squeeze().tolist()
rotvector = np.array([[rvec[@], rvec[1], rvec[2]]])
# SRR ek
Rotation = cv2.Rodrigues(rotvector)[@]
# EIERE R IR
Euler = CvtRotationMatrixToEulerAngle(Rotation)
# YRR (EHLER)
target_coords = np.array([tvec[@], tvec[1], tvec[2], Euler[©], Euler[1], Euler

return target_coords

if __name__ == "_main_ ":
# SHEIERS
flag_feed_goalReached = MapNavigation.moveToGoal(1.8811798181533813, 1.2514267325/
# FMTRRENASHA
if flag_feed_goalReached:

# RERELid

camera = UVCCamera(5, mtx, dist)

# FIFFR&SL

camera.capture()

# IRELBEMESR

origin_anglesL = [-44.24, 15.56, 0.0, -102.59, 65.28, 52.06, 23.49]

# REFRNUENER

ml.set_gripper_mode(9)

# RETEMRR

ml.set_tool_reference([9, ©, Tool LEN, @, 9, 9])

# BRInMITRIRENTE

ml.set_end_type(1)

# REBHRE

sp = 40

# BEE

ml.send_angles(origin_anglesL, sp)

SIS BIEENER

waitl()

# FRIFTEHARE

camera.update_frame()

# FRENRIIN

frame = camera.color_frame()

# RENEEP _4BRIAEEMd

(corners, ids, rejected_corners) = stag.detectMarkers(frame, 11)

# FREDRIAR (FEHLER)

marker_pos_pack = calc_markers_base_position(corners, ids, MARKER_SIZE, mtx, ¢

# FREVHV S ZRTALR

cur_coords = np.array(ml.get_base_coords())

# BREEERNINEE

cur_bcl = cur_coords.copy()
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cur_bcl[-3:] *= (np.pi / 180)

# B FERFRIS AT (B ) B pk (BT ER)
fact_bcl = Eyes_in_hand_left(cur_bcl, marker_pos_pack)
target_coords = cur_coords.copy()
target_coords[@] = fact_bcl[@]
target_coords[1] = fact_bcl[1]
target_coords[2] = fact_bcl[2] + 50
# HUEB R "4 L7
ml.send_base_coords(target_coords, 30)

# SEWE TR
waitl()

# FIFFFR
ml.set_gripper_value(100, 100)

# HURE B2 Ta)
ml.send_base_coord(3, fact_bcl[2], 10)
# EFWEENES

waitl()

# AEFRM

ml.set_gripper_value(20, 100)

# FERNAE

time.sleep(2)

# R

ml.send_base_coord(3, fact_bcl[2] + 50, 10)
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ARHNZEA

1 AElEN

R&H128 A(Elephant Robotics)aZEFFE I, B—REFFHN=SmAHEKKZITR
BatiRs =R,

BMFDTINBABESEEATE, BlnR. TIEFRESRERM RS
A, BRZFHRMERFEUNREENENMBRSTR. HFrRREREENEER
HE. BF. £E. #E. BXF. SRFHEKAHAS005EAET 1—E0A
CIES] 535

KEA28 ASFHF“Enjoy Robots World’lE S, (BSASHSEARNMETIIE, 14
BEABCAANRTEETINFEF, BEIAIIMNER, BEE. RN TIEP#ARE
R, ROKREANUDEMNE, HMRELIENER, SBEARGSEETFHER.

Kk, KENBAREEIH—RRRRHEINSRAT AR, EFSEPKE
NHEFEE SRR,

2 R EHTE
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2016.08 - ASH 2R ABRABETURIL

2016.08 N HAX J{L38, FK1§ SOSV FFIEIRER

2016.08 ----- FF¥AHA& Elephant S TAMMEHEZEA

2017.01 -—--3K1¥F “CES FEFEEIF L Top10”

2017.04 —HFENER TS REEBSRES

2017.07 ----FRRIBIIR A NIEAEAREIIEMIFIER 30 417 30 & LA Rl g
2017.10 -—--FERREBEETAAMENBEIA Elephant S [a]tH

2018.04 - 3K§ mREEE RERRE

2018.06 -——ERAFF=AE 2018 FNAEREHA T EE S

2018.06 - SK{SIITAF B EiE8 MBA 327

2018.06 ----3X{SIFHLEE B NESE X-elerator 22"

2018.11 —FREILME BB AT RYIEKFE R

2018.11 R EE LB RERERIR"

2019.03 - RKEE T EKK WEAWE”

2019.04 ----20195E3H Catbotfk* TAI4138 A BIFIE

2019.09 -——-HEEAEMETAS(HCE), EXMRAENESKHE—R
2019.11 - ASHNBAEF IR TAHEIROSEFSHENBASRARS
2019.12 - KRRHEBRA-HLRE TAZ EHE S ABA TR SL0="TEUIBHE
2019.12 55k L 201 O E BUFFR AR

2019.12 ——--5FRB L 201 9F B+ K HERK L”

2019.12 ———-SFRRYIEER TAl- TP 28 A 4B Ris- e il
2019.12 - HAREFHEN 28 EMarsCata] tH

2020.05 ----BIFAATKI5201 9 ESRY I B8 AFT R AY3E

2020.10 -2 BRI H/\97 M ENEE AmyCobotia)

2021.03 -—---EEREARI S/ \MIMEYLEE AmyCobotPro 320/a]tH

2021.05 - X EfpLEIiEMarsCatik S, FEAR. m=AR. B/REH
REZHIEMRHIZIRIRE

2021.07 ——-RHER/NNIEENBAEERE - NRIBEIIEEAmyAGY
2021.09 -----2EERE B EAITUHTUE -/ NSB I UM E myPalletizer|a) tH
2022.01 ----3k365. IREBARKXTAKENEAERRUERRIEEATIRTIR

E|
2022.02 -----MarsCat, myCobot SHEFMIIUNERE, &S5RI BT FHFET
B
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2022.05 B EIERY N E mechArm [, BEATEBENEAHNE

2022.06 ———--B£&Unity2|22, EFmyCobot H1EA, HEH A TEEENSE ASZERNT]
F+EE(ERRE)

2022.07 &% A T ERER A ERE A B IEK B EmetaCat

2022.07 -----R 7L _ER/INEMENEE Amybuddy

2022.08 —---3k15 +AIE TR BUFER”

2022.08 ——BIFAAFK 20227 IFH 28 AFT i AL

2022.11 R KAIFF A AZEreal time enganement (SEAYER) HWETE
2022.11 ---2022tH RAEER1024RHERRIFN/AR

2022.12 ——--RE

3 fECHERE

e BER: https://www.elephantrobotics.com
o MsCikiz
o Y@= https://shop504055678.taobao.com

o shopify: https://shop.elephantrobotics.com/

o bilibili: ASH/ARIDTATE-KSHEAN AER-HEIEEIEST
o youtube: Elephant Robotics - YouTube

e Facebook : https://www.facebook.com/mycobotcreator/

e Linkedin : https://www.linkedin.com/company/18319865

o X (Twitter) : https://twitter.com/CobotMy

o Discord : https://discord.gg/2MAherp7nt

e Hackster : https://www.hackster.io/elephant-robotics

« Previous Page| Next Page —
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BAZRFEAD

NERITABEMARE, BESLA TSN SHAIEKR. BT
MREEWLEEHISHOE, SR FHERXEILHE. Bt

sales@elephantrobotics.com

NRFBHRRRT AR SRR, FEEEEZHNERTR, ERIXEFHMFRIL
HRFE, FEFHER:

support@elephantrobotics.com

A2 TIEEREHEES,
s FNIWERIBFRE——IIRSS Mercury BITHIE.

— F—m
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