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SDK(LLFE 4 SDK] & ftifcfE T 23iHERF 2 — F U 7T, aRy MAKOME - BH
DIFTNZHEFELTE, vRy PAREKICHBEOFFEE R 2 T2 7230,

KRB DOENZ STz » TE FREEFHEIIED, IELS THEHLSIZ S0,
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ROS (Robot Operation System) (%X, OSRF (Open Source Robotics Foundation) (2% T
B - AT rAaanTwsedRy NHOI RV T =7 TY, SHAENRD i 587
2Ry h VAT LT E DML M A TR, AT ONREECHBE BER LIZEE
FATTVEHERNTLHZLENTEET, ARy Ml AT LOEREZ DR TEDLZ LD,
N aRy ML EmM Ry M AKE- KPRy b9 Re— 8D E T, AW TE
HAIhTunEd,

ROS DR DO OE DA, BSD 7 A £ RIS A =Ty —2 L LTARINTEY , §f
THHEICSMUEBTE 5 2L CT¥, ROSITITMARMEE I 2 =T 4 BMFEL, #TDH
I AIREZ: 5000 LA EDT A 7F U DiF & A LiE, OSRF TidZe a3 2 =7 112 &> THZ%E -
AUTFUASHTVET,

ROS ARE23BSD 7 A4 £ A2 Lo TRE SN TN D 72 ROS Z FIVTHA%E L 72 i R Wi%
PARAINS 2 Z &3 A[RE T, ROS Z W TENMET Dk~ ey RSN TR, A
H—N—=bZDOEDTY, 12l 747 T VICE>TEBSD TiEeWI A RIZE-T
HBEINTWDE LD BFAET D72, AR TIEZERSZE 0,
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2.2 ROS h\R#E9 B HHE
ROS (2 L » TRt b EEEREIC W T, FiA L £ 7,

& Ayb—UViEFE

ROS ZHAWTHR SN D Ry b AT AMISHILEENEAR E /e o TEY | =—H
[V =R EMEND T 07T DB BT 52 & TUAT AEER LET, Bl 2L
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D3 572HI2, ROS TIHL Pub/Sub FUT L 5 A v E—VlE0 Rt S g3, Bi%
FHIZOTNEATOa— N0 EBEDFEHRE AT vva (BUE) L, #7275

A7 () L7z 952 ENTEET, A vb—II03 HEEDO LS RN ED B
Tz, ROS / — FRAILETHONTEMIEZRUICT HLEIIH Y £ A, o, BT
BET2Z b TEET,
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FA47FY
ROS T, 5000 Z B2 H5NHTIA 7TV EMEHT L ENTEET, TNHIET A
ARTFANOE I ONE, BREHESEEAKR E Vo2 b O F THix T,
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ROS IZ1F, W< 2 DOHFALY —ABFIEL TE D, 7R v O UL 07 Ny 7%
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2.3 ROS [ZEAT 51EHDEDH A

ROS # FHW=BH% 21T 5 BRIZIX, T2/ 30—V DIEMRR E . xR ERBA MBI/

£9, ROSCFDOBARICHET AIHERITEE N OED DL L L TEETA, 22 TEA V¥ —F
v FIBIFREED DS EBIZR DT A P O ITHM LET,

ROS Wiki - http://wiki.ros.org/

ROS O/AFK Wiki T3, ROS DA > A FN— )V HFENLTF 2— NI T, KBy r—
TOHRET, Bax RIERP RSN TOET, 7272, Ny r—T o ENERT S
WEFEHLSRoTWNHZEEHY EFTOT, ZTHEELEIV,

ROS Wiki(a) - http://wiki.ros.org/ia
ROSWiki 0 HAGEFRM TT . BUEHAEIC K DRI RFFIEENTOI TV ET A,
HUVMEHRHZ VDT, RFEREHDOETHBE LR LN TL X 9,

ROS Answers - https://answers.ros.org/questions/
ROS ® Q&A 7 4 —F LT, N lr—V% M LIZBEOx T —OfEER &, Bk 7
THRBPEZEZ LN TWET,



http://wiki.ros.org/
http://wiki.ros.org/ja
https://answers.ros.org/questions/

3 ROSODA R b=V
ROS Melodic # Ubuntu (24 > A b=/ 55 EZHH LE T, & 2 T~ 2FIEIL, ROS Wiki
THRITSNTNDA VA M=V FENS—HZERE LT b DT, LVFEELWERPR LW,
PTRR—VEMHERL T IZEN,
ROS Melodic @ Ubuntu ~® A > A h—/L - http://wiki.ros.org/melodic/Installation/Ubuntu

ROS 7 7 A )WFA » F =Xy FInBBIGT 57280, A 4 —Xy MERNPHLETT, PC 21
YE—=Fy MIERHR LTSS, Xy N =7 OERHIR1BH 720, 7 rF IR&EI T
HEETIE, 77A0DF T ra—RIZRRTHZE08HD £,

O WK (=) 235bH LT3
TrFx—EHO Tara—20OKR%E] b WK MBI, Ya— by FE—
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http://wiki.ros.org/melodic/Installation/Ubuntu

@ sources.list #ZET D
UTOEHRNDOa~y REmRIZIE—&N—A ML, = F—F =L TETLTLE
SV, av Y RIA ~OBHFITEAEZ Y v 7 £720F “Crl+Shift+V” TIT 2 £4, O & oD
HFHNIZOEODa~vy REHENTHWETOT, #EITIZaPN TN THELDHTar—LT
KIEEV, ab—=&N—A M TERWGEEIFFTANLTILEZN,

sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(Isb_release -sc) main" >

/etc/apt/sources.list.d/ros-latest.list'

sudo apt-key adv --keyserver 'hkp://keyserver.ubuntu.com:80' --recv-key
C1CF6E31E6BADE8868B172B4F42ED6FBAB17C654

@ A A F—IL
IR r =DV AT I AT v T — L TBEET,

[ sudo apt update ]

ROS Melodic 1 > A b—/L LE T, Fv MU —7BEIC Lo TER DRI 23020 £,

[ sudo apt install ros-melodic-desktop-full ]

ROSDOI7A 7TV A F YV TA A=A T 56, EREOLIIT Tros A=V g -3y
— VA4 THRELET U T A=V a VYT A EPTE. melodic 2 ZF|H D4 13 Tmelodic |
IZEEHZ TASN LTI ZEN,

® rosdep OHIHL,
PIFD 2o a~<y REIEIZFEITL TSI,

[ sudo rosdep init ]

[ rosdep update ]




[ echo "source /opt/ros/melodic/setup.bash" >> ~/.bashrc ]

[ source ~/.bashrc ]

D RNor—IREEOT-ODIKIEY— LDy N7 v

sudo apt install python-rosinstall python-rosinstall-generator python-wstool build-

essential

2T, ROSMelodic AIED A > % h—/F5E T TF, ROS 0707 F 2% H LD~
¥ R “roscore” ZflioT, HENITHZ L AR LTHBETEL L I,

[FOSCOFG ]

(-] roscore http://vstoneROSPC: 11311/
vstone@vstoneROSPC:~$ roscore
. logging to /home/vstone/.ros/log/b23239c0-28fa-11e8-8541-c83dd47af5f3/roslau
nch-vstoneROSPC-3460. log
Checking log directory for disk usage. This may take awhile.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://vstoneROSPC:39743/
ros_comm version 1.12.7

PARAMETERS
* [rosdistro: kinetic
* frosversion: 1.12.7

NODES
auto-starting new master

L.process[master]: started with pid [3473]
ROS_MASTER_URI=http://vstoneROSPC:11311/

setting /run_id to b23239c0-28fa-11e8-8541-c83dd47af5f3
process[rosout-1]: started with pid [3487]
started core service [/rosout]

3-3 roscore ELEIRFD T = /L

FoX o7 xr vb—UnERENINUE, ROS DA A b—/VZIEFEIZITHhILTWET,
roscore [, ROS &V — v R4 570 77 A TF, ROS ZEHT AK52iE, #7° 2
@ roscore ZELEN L CTEBL MLERHY £,
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AKSDK IZEI1FD ROS ODEF/ Xy r—r Dty b7 v 7 &#IT0WET, FicD FNEICHE- TIEEAS
1TToTLTIZEW,

4.1 catkin 79— AR—ZDIERK
ROS LNV RV AT A ThD catkin DIedD T — 7 AR—R&EHR L ET, ZOMFEEIL,
ROS Wiki ([Z##i N TnAFT2— U7/ [ROS REDOA VA F—N by N7 v
(http//wiki.ros.org/ja/ROS/Tutorials/Installingand ConfiguringROSEnvironment) {Z & FR#
SHTVET,

AR ZEE LT, UFDa~xy REEFICETLTIESIVY,

-« 7 IV H DVERL

' mkdir -p ~/catkin_ws/src |
- fER% L7z sre 7 4 VX IR E)

' cd ~/catkin_ws/src |
» U= A= 2R

' catkin_init_workspace |

INTY—7 A= Teatkin_ws| BN TEHNVE LT, V=2 AX—AD src 7+ /VHN
WX =V T NEEFE L TN ZERTEET, ERLZIENY O sre 7 4V HIXZET
T3, ~lcatkin_ws T FD A~ R&2FTTHILET, U=V AR—ZAEZEL RTHIENT
TET

- (sre 7 A VA ITIEA YA ~lcatkin_ ws [ HE)

cd ~/catkin_ws
s J—J AR—ZAHZE LR
catkin_make



http://wiki.ros.org/ja/ROS/Tutorials/InstallingandConfiguringROSEnvironment

ZDT = AR=ANTER LI Ay =V 2 8ESE 52010, V=7 AR—2 a4 —
N=LATHUENHY £, ==L 22O TIT ROSWiki (23 5 catkin DF =— kU
7 )V ['workspace_overlaying | (http://wiki.ros.org/catkin/Tutorials/workspace overlaying) % i

LTL7EEN, ==L A %ITHT2DITIL, ~lcatkin_ws TIRODa~> FEFEITLET,

=5
[ source devel/setup.bash ]

7272 L ZOAREETIE., MR Z B LS EFT AN A— =L A DIEEZITOVEND D £,
U AENRF I BB A — R — L A WETIND L OICTH02E, LFoa~<wr REHW
TERIE % bashrc IZEXIALFE T,

[ echo "source /home/ 2 —# 4 /catkin_ws/devel/setup.bash" >> ~/.bashrc ]

[ source ~/.bashrc ]

PLET, U—27 22— 2 DVERRIT5E T T3,

42 WERNYT—ODA VR =)L
FeW T, ASDK IZh B e Ry r—VFAE A VA M=)V LET, TNEN, id#lioa~v R
AL DAL TLEEN,

joint_state_publisher /Ny r—T% 4 VA =)L LET,

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

publisher

ros_control D/ X r—% A VA =L LET, REWTTN 1L a~vwr Rk £,

sudo apt install ros-melodic-ros-control ros-melodic-ros-controllers ros-melodic-
joint-state-controller ros-melodic-effort-controllers ros-melodic-position-controllers

ros-melodic-joint-trajectory-controller

Movelt DR r—2% A A =)L LET,

[ sudo apt install ros-melodic-moveit ros-melodic-moveit-ros-visualization ]



http://wiki.ros.org/catkin/Tutorials/workspace_overlaying

4.3 Slllicon Lab @IES5 4 75 JDEA
Ry MRIKEDBEZITH 729D, sillicon lab LV ABEINLTCWABETA T TV EHA
A F—LLET,

TFROURLOZ7 7 A NEXra— RLTLEEN,
https://www.silabs.com/documents/public/software/USBXpressHostSDK-Linux.tar

Fyra—RLib 77 ANEREBLET, GUI L0 EETIEL, — R L CARS
5 targz 7 7 A NV EBIZEBA L T 7E S0,

tutorial-
0.0.5.pdf

D
-
o]
d3
@]
+

MR & L7 (123.8MB)

B4 5 & TUSBXpressHostSDK| D7 4 /L HNTEHDT, ZD7HNVE%& [~ 2=
E— LTS, GUIDGEE ThR—A] IC74A0X T8 abt—LET,

o R—L

4 USBXpressHostSDK-Linux USBXpressHostSDK-6.7.6-Linux

N\
N . )
sAEWEZ 7L

W - -

T citkin_ws gazebo_ robotics

USBXpress REGSS plugin_ oup_
7 X% HostSDK HOstSDK tutorial ~ gazebo_
AorO—R
kxaxyh ™ R - TR - |
Era E4Fy =a—3
ETH
2

E2Fx


https://www.silabs.com/documents/public/software/USBXpressHostSDK-Linux.tar

WT, BET7A 77V 2N FTLDICUE e~y X7 7 A V%A SDK LV a—L %7,
A SDK @ [scara_robot_samples/includes] 7 1 L7 sV 1ZH 5 [Types.h] [silabs_defs.h]
lsilabs_sal.h] D& 7 7 A V%, FTlF EHR— 21288 L7- TUSBXpressHostSDK | 7 + /L Z
?® [CP2110_4/include] 7 # /L Z|IZab—L T ESVY,

USBXpress
_SDI e

amples includes

Types.h silabs_ silabs_sal.h
defs.h

W F— L USBXpressHostSDK ~ CP2110_4  include

SLABCP211 SLABCP211 SLABHIDDe SLABHIDto Types.h silabs_|
vice.h UART.h defs -

3BT T LEERLELL (11.7kB)

B8 @ & 0¢W B O A

+

3EOTA FLEERLE LR (11.7kB)

BNT, TAT T IVNONRAZRELET, ALY TiLoa~vr P2 A LTSN, &
WTTR 17D~ R T,

echo “export
LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$HOME/USBXpressHostSDK/CP2110_4/Ii
b/x86_64" >> ~/.bashrc




44Ty =D 00—REELFR
GitHub TABAL TWAARSDK O/ Ny r—y a7 a—RKLE/LRLET, U FDa~vy
RZNEFIZFITL TS E a0,

+ ~Jcatkin_ws/src 7 VA |TBEI L9

cd ~/catkin_ws/src

- GitHub LV YV —Xa—F&7/n—rLET

git clone https://github.com/vstoneofficial/scara_ros_samples.git

7

cENLRLET, MAIZCRELTWVWAD ROS A vb—UoKRLE, Tt k22 2EE L RELT

WET,
[ cd ~/catkin_ws ]
[ catkin_make -DCATKIN_BLACKLIST_PACKAGES="scara_robot_samples" ]

- HEENLVRROX vy v a7 UT LET,

[ catkin_make -DCATKIN_BLACKLIST_PACKAGES="" ]

- BEELRFLET, RREN[100%IZ7224UTE/L R5ET T,

[ catkin_make ]

ROS OABHTZ A 7 F U 0% < 1% GitHub TY— A2 =2— RZAB L T\WE9, GitHub T
ENTNEEDIZHONWTIE, MUFIETY—7 ZAX—2 (28N, BV RLTHEHATAZENT
xFET,




4.5 gazebo_mimic_joint 7Oz DA O—KREELFR

Gazebo (2L 5V I a2 b—3 a3 U THE L% gazebo_mimic_joint % github LV 7 m—>
LTENRLET,

+ ~Jcatkin_ws/src 7 4 VA ICKEI L £

' cd ~/catkin_ws/src |
» GitHub X ¥ gazebo_mimic_joint ® Y —Aa— K&/ n—>2 L %7

' git clone https://github.com/roboticsgroup/roboticsgroup_gazebo_plugins.git |
c BV RLET, FRA00%lz i e L RE T T3,

' cd ~/catkin_ws |
' catkin_make |




45 I\ r—UDRBIZDONT
A SDK % [scara_robot_samples] & [scara_robot_moveit] @ DD/ w7 — T KE <
LTI Y £77, Al 1L USB @G filfHC AR ORE I BT 5 AR E RO 772 B o
HIER 3 (AL T BAULEE | $27813 ROS JHOEERHE 7 L — LU —2 [Movelt] Z v 7zy
TRy r =230 3, ERNENORNFITOWTHEICHI LT,

® scara_robot_samples /X 7 —

e /—F

scara_robot_samples (21, [scarasubscriber] [jointstatebridge] lteaching] &\ 95 /— R
MIFEL 7,

lscarasubscriber| |, 7 —ADOKEEOAME « (IEIF#R A Z T - TEEO R > FARKIZ
KMexH2% /7 — RT9, [ljointstatebridge | 1%, rviz % T /7 S 1L 5 joint_state %
scarasubscriber |Zf5iET 5 / — R T, lteaching| 1%, EREOBEHI LV A - (& 2 e HL-
ThET D/ — hTT,

TEND Y —Aa— KL scara_robot_samples/src (CTFAELE T, Y —Aa— REEXH
ZTCENRTIE REEZEE S N TEET, £/, W7+ /VFIAFET 5 Iscara_lib.cpp

lscara_lib.h] (X, / — RTEHY FHEAN, vRy NRKEBET H72ODOEARLBETHY |
Kf/ — FEOZRINET,

® launch 77 A /b

launch 7 4 /v Z WIZIFET DHE5E A Naunch] @7 7 A Vi, ROS TEH T 5%
\ZE RN 727 7 A VT3, ROS THIHIT AT AZET 5720213 HE < O/ — a2 E#ET
LMENRH Y ETH, TNEOELEDOOLHOFETRLDDIFKRETY, launch 7 7 A /L&Al
i&f%ﬁiﬁ@/ — RZFRFICET L2 &N TEET,

iz, /NT A —Z OFRER remap HEEZ | (BRI LZEHNT 52N TEETO
T, ?r@fﬁlé’] FIHLEL X 9,

scara_robot_samples @ launch 7 + /L X NIZIL, I V7a /T LKaF75 570D
%D launch 7 7 A AR SN TWE T, 45 launch 7 7 A MZOW T, 5 BELIFET
AL ET,

® configuration 7 7 1 /L
configuration_files 7 + /L X WNIZAFET 5| L1723 [yaml| X° [lua)] © 7 7 A /LTI,
Yo INT 0T T NETRHE AT 284 7o T A= Z2FIZONWTRBMSNTERET 7 A
T,



® (CMakeLists.txt & package.xml
CMakeLists.txt & package.xml (£ ROS /X 7 — JIZHZH72, catkin DFXE 7 7 A /LT
T, FELIEITROYA FEZR LTI IEI N,

CMakeLusts.txt: http://wiki.ros.org/catkin/CMakeLists.txt

Package.xml: http://wiki.ros.org/catkin/package.xml

® scara_robot_moveit /X —

® launch 77 1L
scara_robot_samples &[A U<, launch 7 4+ VX IZ& MR E X — 1217 9 launch 7 7
A NVESEEE L CTWET %L DT 7 A VL, assistant CTHEVER SISV 7 LT,

® configuration 7 7 1 /L
Movelt] THEHT A7 ros_controller 72 ED 7 7 A N EFHELTHNET, 265
B, << DT 7 AN assistant THEVER SN AV 7L TF,



http://wiki.ros.org/catkin/CMakeLists.txt
http://wiki.ros.org/catkin/package.xml

Ry FAAE L ROS & D

nRy MARKZ PC LlfE SHL5E1E. FEOFIHTT A ZOHEREEE T 5081
DET, 9. mAR Y MRIKICHED AC 7 ¥ 72 KL ONUSB 7 —7 V&4 L, il T PC &
USB 7 —7 /L THft L T 23, i L7z bH, PC KWK arH BiF T Msusb) &AL
i—ﬁ—o

= |

ANT L, Bl EICBESEREINTWDLT NS A—ERRRINET, Z0oHnb,
[CP210x UART Bridge] ¢ E 9KV HDLbDOEMERL T TEEIV, TS R LR TET
5. [A—1TI2&H% [Bus ***] & [Device ***| OF S 2 TNLIHESE L TS,

rover@rover-Lenovo-ideapad-310-15IKB:~$ lsusb
002 Device 801: ID 1d6b:0@03 Linux Foundation 3.0 root hub
001 Device 005: ID 0Obda:0821 Realtek Semiconductor Corp.
001 Device 004: ID 0bda:0129 Realtek Semiconductor Corp. RTS5129 Card Reader Controller

001 De 003: ID 04f2:b57d Chicony Electronics Co., Ltd

Af1 Nevice AA2: TN AdAd:cAAS Ingi'h:-rh' Tne

001 Device 006: ID 10c4:ea80 Cygnal Integrated Products, Inc. CP210x UART Bridge

Bul Device ©ul: 1D 1d6D:0BUZ L1nuX roundation Z.W rooT NUD
rover@rover-Lenovo-ideapad-310-15IKB:~$

5-1 Z D4, Bus:i001. Device:006 & 725

TR LTe b, SV TIARL D TRROEY AL TLTESNY,

cd /dev/bus/usb/( [Bus] m#&ICRH I N-ES)
sudo chmod 666 ( [Device| D#&ICBH IN-HS)

rover@rover-Lenovo-ideapad-310-15IKB:~$ cd /dev/busfusb/ee1

rover@rover-Lenovo-ideapad-310-15IKB: /dev/bus/usb/001S$ sudo chmod 666 006

K 52 LIEFEDEFEITITT A ADOMHERZ A H

TONRA ADKEROET L, vRy MARKREZEH LEL7ZY, PCE2Y vy R T« A —T
SH7TVTHZET, IDREFINTVRENHEINLIEENH Y FT. 2D OEIEERIT
ST-1%I1T. BET A ZAOWMRZEEFE LTS,



ELLHBETED LI TWDM, —EH 7LD launch 7 7 A /L&l > THEZR L TH
I, MARTTFROa~y REETLTLLFEEN,

[ roslaunch scara_robot_samples rviz_teaching.launch ]

EI1T79H L. PCOEH FIZrvizickdadRy hD 3D T ANREK RSN, PCIZEEREL-m
Ay MREKICEDLETCEIXET, FTuRy FOT—FZE LT, WE LD 3D T /L0BFN
WEET X, ELKBENTETWET,

Eile panels Help

™y interact | ¥ Move Camera (] Select { FocusCamera = Measure .~ 2DPoseEstimate .~ 2DNavGoal @ Publish Point ¢ = a
D Displays @ Views [
~ @ Global Options -
2| Orbit (rviz) > Zero
Fixed Frame base_link e joilt (n2)
Background Color Wl 48; 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 Near Clip ... 0.01
Default Light v Invert Z Axis

Target Fra... <Fixed Frame>
Distance  0.85157
Focal Shap.... 0.05

Focal Shap.... V.

Yaw 0.84857

¥ v Global status: Ok
v Fixed Frame  OK
» @ Grid v
~ i, RobotModel v
» v Status: Ok
Visual Enabled v
Collision Enabled
Update Interval 0
Alpha 1
Robot Description robot_description
TF Prefix
» Links
v 2 TF v
» v status: Ok
Show Names v
Show Axes v
Show Arrows v
Marker Scale 05
Update Interval 0
Frame Timeout 15

Pitch 0650397
» Focal Point  0;0;0

» Frames

» Tree

Add Save Remove || Rename
© Time [=]
ROS Time: |1586764835.14 | ROS Elapsed: 32.23 Wall Time: 158676483517 Wall Elapsed: 32.23 Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

¢ 5-3 WIMEIZ 3D ETNANRFRIN, BR Yy FARKOE X ZBIET D

F B O A EREE 2 R IR - K - SROBNFRSNETN, V4 o FUED ITF] OF =
v 7 BT ERREHETIENTEET,



6 BhRy hAREKEDEE
A SDK IZE 45 launch 7 7 A V% 5612, SDKIZE £ A EFEEEEIC DWW TCEIA L T& £97,

6.1 #&2E1/A launch 7 7 1 JLDEIT
FHIFEOBEMRZETHLAMALE L2, K SDK Tldlaunch &EMEHEND 7 7 A WM L > THE
BEBGIHERTEDL LR TWET, TRy FRIKE DR Z2BELE, KD
rviz |25 % 3D ET VDOERIZOWT, launch ZE L CTHEB L THAE L X 9,
PC Lt uRy PARKZEEL, BETELL 9T A ZOMERELEHT L5, WKLY Fid
Da<y Re AL TLIZEN,

[ roslaunch scara_robot_samples rviz_controller.launch ]

FATT5H L, TRO LS REENAE, F72u Ry FARKN 3D €7 /V L [FEET — L& Bl
XL —ATE—HITHNAD £, Rviz & IEIZ joint_state_publisher &V H /Sy ¢
FUBBHE, V4V RUNDRATA X =%~ T ATHEET S L, 3D ET VKRR Y FAREN
BEICBREL CEhE £,

Eile
Joint_state_publisher ()
&

FocusCamera  ©=Measure .~ 2DPoseEstimate .~ 2DNavGoal @ PublishPoint ¢ = &

e Views )

Type: | Orbit (rviz) || zero
~ Current View  Orbit (rviz)
0.01

Target Fra... <Fixed Frame>
Distance  1.09965
Focal Shap... 0.05
Focal Shap... |V
Yaw 0513582
Pitch 0.695397

» Focal Point  0;0:0

(© Time
ROS Time: 1586934600.78 | ROS Elapsed: 11.18 Wall Time: 158693460081 | wall Elapsed: 11.18 Experimental

Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

6-1 rviz_controller.launch O EHE)%

3D ET NVOERMEHNE~TATRT v 7 35E, HAONESCAELET CEET, K7
v THRHZH L CWDAY T ADRY NG CTERTHNRNTGA—=ZNEb) £3 (7 U v 7 A
fin, 7V v 7 HERMENN, RA =T ) » T L),

EE L7 0l T LK TIE581F, VAV RUAEOXHIZZ Y 7 LTY 4 Ry
ZBH U Ah, launch 7 7 A VA FEITL720R BT Ctrl+C F—2 L T 72 &0,



RIZ, BR Y FAEN DR Z G D Y > 70 launch ZEE L £, 25 HIXADROH)
E7 AP THHBEM LI bDOT, R L Y Freom AN L TIIEEN,

roslaunch scara_robot_samples rviz_teaching.launch

urdf.rviz* - RVIZ x

Eile panels Help

™y interact | ¥ Move Camera (] Select { FocusCamera = Measure .~ 2DPoseEstimate .~ 2DNavGoal @ Publish Point ¢ = a
O oisplays x] @ Views [
~ @ Global Options -
2| Orbit (rviz) > Zero
Fixed Frame base_link fmeiorhi (viz)
Background Color Wl 48; 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 Near Clip ... 0.01
Default Light v Invert Z Axis

Target Fra... <Fixed Frame>
Distance  0.85157
Focal Shap.... 0.05

¥ v Global status: Ok
v Fixed Frame  OK

» @ Grid v Focal Shap.... v
~ #h, RobotModel v Yaw 0.84857
» v Status: Ok Pitch 0650397

Visual Enabled v
Collision Enabled
Update Interval 0

» Focal Point  0;0;0

Alpha 1
Robot Description robot_description
TF Prefix
» Links
v 2 TF v
» v status: Ok
Show Names v
Show Axes v
Show Arrows v
Marker Scale 0.5

Update Interval 0
Frame Timeout 15

» Frames

» Tree

Add Save Remove || Rename
© Time [=]
ROS Time: |1586764835.14 | ROS Elapsed: 32.23 Wall Time: 158676483517 Wall Elapsed: 32.23 Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

5-2 rviz_teaching.launch D L#E)t%

OV FNLTITeR Yy FAKICGBERLT 8D EFLOR—ANELETR, it
Ry PARKE O BERBIEDE—F ABELHAHI->T 3D ET/MIT 4 — KNy 7 LTWET,



6.2 A v tE—T Dtk

ROS TiE, &/ — R RA 2 A v b=V 2RV 352 & TEMEZFEB L TWET, K
SDK TiZ, vy MARIKE Di#fEH & LT scarasubscriber 2 (N teaching & VY9 / — K3 E F
NTEY, ZNENTROA vE—V 2T AT 747 (EH) KOUI7 U vva (BfE) LT
WET, 22T, FA =YD OV TR L E T,

2B, J— KDY —RAX scara_robot_samples @ src 7 #/VHIZA->TEBY, 70/ L%
HERLTAYyE—VORNRZEMN - BET 52 ERARETT,

(hTR7FA7)
® /scara_controller/command
PRy PARKROXBEEOME - AEEH®RTT, Ay - 3% REEG I UE
ZFFH . BAHEIC Lo THEE(B60 ) - LB (mm HADEZ 2 EhfaE L ET, £ 6-1 125
MaERLET,

# 6-1 /scara_controller/command @ ZEHH

Ay t—% /scara_controller/command
gl scara_robot_samples/Axes
axisl: Il FE—FEEOMAE (float64)
axis2: Il BB AE (float64)
N axis3: Il =B D" & (mm) (float64)
axis4: /I BB DA (float64)
axish: Il B O (mm) (float64)

® /scara_controller/position
2Ry NAREOFLEOERETT, XIY/Z O =Kt FRDOERETHELET, =AY
NOJFURIZOW TR Ry MAREKOERZ 25 E W (r Ay MAREBEOEERHILE T %
DHEBRRTLE 2> TVET), £ 6-2ITFFEMZTRLET,



# 6-2 [/ scara_controller/position MO F¥H

A w&—4% | Iscara_controller/position
w geometry_msgs/Point
X Il FHALED x FEFE (float64)
N y: Il FHRALED y JEE (float64)
z! I FIHALED z FEEE (float64)

/scara_controller/poweron
2Ry ARKROE—4 D ON/OFF 153 T3, Bool fi CZE Il = 41, ON=True, OFF=False
TT, Y32b—3arTHIDAYyE—VIFV TR T4 TENEHA, £ 6-3 136

ZRLET,
3 6-3 /scara_controller/poweron MO7¥Af
A wt&—T4 | [scara_controller/poweron
it} geometry_msgs/Bool
N data: /I %&—% ® ON/OFF (bool)

VRS
® /scara_controller/potentiometer
Ry NAREROXPAEIOME - AR T, ARG EIS CeE i kb, M
2 k> THEE(360 YR - MrE(mm BADZZNZIEELET, K 6-4 ICHEMEZRLE
K

# 6-4 /scara_controller/ potentiometer M FfHl

A w®—4% | Iscara_controller/ potentiometer
il scara_robot_samples/Axes
axisl: Il FH—BEEOMAE (float64)
axis2: Il H O MAE (float64)
N axis3: I =IO S (mm) (float64)
axis4: Il FENEEEIOAE (float64)
axish: Il 5 HBEEI OME(mm) (float64)




/scara_controller/readposition
WEOOR Yy hOFREWRETLEHEL TWD A vE—UTd, FEET XY/Z O =Rk
FR)TEHLET, 65 ITFHEMETRLET,

# 6-5 /scara_controller/readposition @

A w&—4% | Iscara_controller/readposition

w geometry_msgs/Point
I X Il FHALED x FEFE (float64)

y* Il FHRALED y ERE (float64)
7z /I FHRATED z FEFE (float64)




7

V3ial—varyrFnu

A SDK (21, gazebo (2L bRy PARKDOVI 2L —v g ilonThaEnTtnEd, v
Ralb—2a BT aY 7L, mALD FRRd X 9IZAI LT launch 77 A L &FEATL
TR,

[ roslaunch scara_robot_samples gazebo_robot_cntroller.launch ]

F179 % & rviz_controller.launch & [AEEIZ Rviz & joint_state_publisher D7 1 o R H3%
RER, FEIREEFNCY I ab—Ya VEEARE T,

- L L1 IR AL RN
- ¥ Global Status: Ok
¥ FixedFrame ¢ Amioint
» @ Grld i
~ i RobotModel
Vv Status: Ok arm2 joine

2T rmSe_joint
Randemize
center
s
Il Real Time Factor:
Add
O Time
ROS Time: (60.36 ROS Elapsed:; 6015 Wall Time: 158737213153 | wall Elapsed: |256.53

Reset

7-1 2 b—a 7L OELTHEE G

joint_state_publisher D AT A4 ¥ —Z#fETH L, VI alb—Tarbkoriy FBNEBERELT
FELET, B, T—F OEREMMEICOWTEEMAZFH L W=, Ry hoFEHE L
BHTOERNBELET,

NIV 2P T AT ITAT L TNAEAyE—lFeRy NEREABET A bDEFDE F
FHT& £, 7272 L. /scara_controller/poweron MDF 3 I = L —H TIIxfI L TE Y FH A,



8 Movelt 7
Movelt] 1%, ROS HOBERHE 7 L — AU — 7 TF, RICWIKROBE) - EIC BT 2 REKRE
RN DOIEN S 7T 7 4 IVRERE - BEE TEERNICBERE A IEETE £, K
SDK TiZ. Movelt ® AR /23R E &Y 7 /L% scara_robot_moveit D/Xy 7 —JIZF EHTWVWE
kR

scara_robot_moveit DX 77— 1L, Movelt @ moveit_setup_assistant TIERR S5 /3y o —
VEIFFEOEFNEEL TWDHTeH, KGHETHAL TV AUSNOY T EENETH, v
Ny NARKE DHEE D TONRN-T20 | BEICK > TUXEFICEELRWGERH D £,

A SDK Ho# 7 e LT, IKGHESES)Z AV T PC O E2ba ARy NARKZHET 5
launch 7 7 A L &2IER L TOET, F o T OFITORE, vR Yy hAKZ PCICHHI L, @50
HEMRZFEL T D, MR LD FROBY AS LT ZEN,

[ roslaunch scara_robot_moveit demo_real.launch ]

EET 5L, PC LICTROBEEHAEFRL, 2Ry MAREKZEE Lo 3D £F5 /L &R UAR—X
W2 ET,

8-1 Movelt ®H > 7 /L launch Ok &l H&

2Ry bOFRAMAITICEREINTZERS, Ry hOBEHIEME 2R LET, ZOERKOERDJE

WORME~TATRZ vy 7356, EROMENBEIL, TNEEBETH LD cHmbEicA Ly
D 3D ETANRERINET, 2B, vy FRBFETERUVIEICERZBEI S5 LBRES
NER A,



X 82 ERAZENTE AL IUEAD 3D EFIADBHRE

PRy FT—LOBBREEZEHT L2551, REBBHIE L, YAV RUETFD
[MotionPlanning| W@ [Planning] #7 VY v 7 L, %\ T Command| W® [Plan] #72Y
v LET, 7V v T5&, BUEHOLEROMEE TORKEZHBTEHEL, nARy hOE—
araERLET, ARShzE— g V3EE EO 3D 7 VICER L THRBE S ET,

Add
'+ Motionplanning (%]
Contex{ Manipulation =~ Scene Objects = Stored Scenes  Stored States « »
Commands Query Options <
Plan Planning Group: Planning Time (s): | 5.00 2
scara_robot ~ Pplanning Attempts: | 10.00
Plan and Execute Start State: Velocity Scaling: 1.00

<current> ~

Acceleration Scaling: | 1.00

Goal State: Allow Replanning
<current> M Allow Sensor Positioning
Clear octomap Allow External Comm.
Use Cartesian Path
Path Constraints v/ Use Collision-Aware IK
None hd Allow Approx IK Solutions
Goal Tolerance: 0.00

8-3 [Planning] WN® [Plan| TREHIREKE & FH

L' —Y a3 v 2 FT T 58481% TExecute] 27 V27 LET, 7V v 745 LHEHE
D 3D EFTIIKRER Y PAES BEMNBEICH)- CEEIL£9, [Plan & Execute] #7 U v
735 &, WGFOBENRRFHZITOIE T,

8-4 [Execute] THH L7/-RIKEFIT



9 ENMERmERANN—Ta o T
A SDK O TIMER LTINSy =220 T, LLFOAR—Y g » CTEEMR Z1T
STEVET, “apt” a2 REHWTARA—=V g UIBEOA T a U aAMITFIC AT U ZEAL
e, BIEHRZIT o CORNNN— g URNEAS LY AT AN IEFICEE L2 W AEEER T
WET, 72, Github 76 Y —RAa— RZHE L CTEN RTEAFETHREETYT, TOBIT,
W=V g VREDH TV a & IO T TEMER 21T > TVWANN—T a v Oy r—U %8
ALTL S,

# 91 BMEMERE v r—T D=V 3 >

Ny =4 N—T g
joint-state-publisher 1.2.15

joint-state-publisher-gui 1.2.15

joint-state-controller 0.15.1

ros-control 0.17.0

effort-controllers 0.15.1

position-controllers 0.15.1

joint-trajectory-controller 0.15.1

moveit 1.0.2

TEL: 06-4808-8701 FAX 06-4808-8702 E-mail: infodesk@vstone.co.jp

2" 1 900~1800 (XBHBIIEEFFR)

TA A UHRASH www.vstone.co jp
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