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0x0B ZJjfE V+ 10 _ button
0x0C g V- 10 _ button
0x10 ThiE HERX+ move _ group _ execute
0x11 IhfE HEIR X- move _ group _ execute
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0x25 54 close move _ group _ execute
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bR A N T v 5 St - AR PR rh s A T 7R
ST T g R I UG IC DR B B0 < AR
Pk G R B HE R s TSI ARRE RS I —1> A €

SR IR < IS5 4 10732 P 8075 2805 T35 < A i
Wi

(3) G S i

SwAE AL HL R A IE S RS 2 T QT 1E N
PR R P g ATH 5 R IS T i A PR URE
UM RIHE 2 R GE . MPREAR B TR RN IE] 10 FIrow
FE VIR 2 M0,

£ 1% A QT IENRBABIHLANIEF
TR, AT E RIS IME MO ) 7 B i, AR SCSE
SCARA HLas A\ g feda il B R TE AR AN T o

QString Movel ("~(movel) (\\s = ) ([ A-Z] + [0-
9] +) (M\s#)(\Nd+) (;)(W\s=)$"); //movel
HRIR A bR RE HER

QString Movej("~(movej) (\\s # ) ([ A-Z] + [0-
9] +) (Ms*x)(\\d+) (;)(\s=x)$"); //movej
e AR

QString Open ("~ (open) (;)(\s=) $"); //
J TR H]

QString Close ("
Je AT IF

QString Delay ( "~ (delay) ([/(]) (\\d +)
(LD GY s ) §) 5 //FERS

QString P("~(" +P +") ([/(]) (\s =)
(2D (Nd+) (L7 1) (\Wd+))7) (\s =
LI Ws =) (([-2])7) (\\d +) (CC[7 1) (\\d
+))7) (\Ws o [L]Ws =) (([-7])7) (\d +)
(CCL7e D) C\Wd +))7) (\Ws o [L] \Ws =)
(2D (N +) CCCLZ ) (WA +))7) (s =
(/) I\\s ) (5) (\\s ) §) 5 //7n B DL,

82 % FIH exactMatch () R BRI b SCH ST
(R TR /) AT B DR TE , VE TR i 5 10 S48 4% AT
5 SE A A (]S RICHE , 40 & movej Bl movel $5 4 N
PEATER 2 IRILHC . 2 2 WW@E#@*ETE%F*/—J%ﬁ
FRR B VLD, VEFE B2 2 J5 ¥ il 2ok cap () pREL

~(close) (;)(\N\sx)$"); //
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TR RRABAR R T 288 B E L AL, TEH]
AL — L TS, 5T T ros _ gui A2 A1 A, 3K
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PRI iz 3l , A WATENRE R 15 B SO i RE R BLE B T OCAE 5 K 326 Bk 55 v i A7 Ak 3L, 5
K11 froR o TR R 12 iR,

| ¥tk move group_ execute i £ |

HIEHALIO_button i 5

| ¥4k Emoveit! pythonfz [ | ¢
W E AR 25 WEKXNSH
|
y L 4
| HAtttan; pontos], Hiprogam Gyl | T [#button_control Flljoint states i /&
£ & v
utton_controlif % HZaction  actionlib.SimpleActionClient
(‘'robot_arm_controller/follow joint trajectory’
Y TR Zﬁ‘ ;% I , FollowJointTrajectory Action)
solution()
ThEery
jointladd()
Vo e s Asbr
i Awaypoints +
7 jointldec()

H
Y

|&§@%m§,mm%ﬁ,&EM%w§

v
| s R o e |
7=
- P
AR T home()

Y
[ mipunnnizan | | mrevinee | Ty
v

11 move group execute 7 & T2 E

He B H AR RIE I IR 55 i
A0 TR ST AU 47 il
3.4.2 10 _button 5 g v
10 _ button 71 77 &b B &7 A b R F B 45 il iy St U B B 45 TR
4> 3@ 1 action H 5 controller 3% 32, {fi F§ Sim-
pleAction Client I 2 47 8, HLIE fir & O % 1 ik
\LIJ-I . NN % E Y
Vit action 74 B.44 " robot _ arm _ controller/follow 12 10 button % &2
joint _ trajectory, 28 I >4y FollowJointTrajectoryAction ;
T4 % 7 S action {1 4% i robot _ gripper _ oo
4 % B
controller/gripper _ action, 28 %I >}y GripperCommand
A IR 4B B Y R DS R T DU E A " s

— 883 —



rROREIR 2019 4E9 H 5529 %% 459 )

b S5 AT A L = T AY 1R IR B 3 2% AY SCARA
PLER A, XHFF K AL A0 R R4 700

2018-07-18
14:19:18

(1) {5 ARG RO ETZ—, (RIE

TR G TSR SRR 2 e

A IgH 217 R I A, 321 77F Linux AN AT Xe- )
nomai SN TgH BT Pl 13 B, 45
SRERBETFE Linux WENEIRMITE0.2 ~4. 5 ms =
I GEATHE Xenomai SEHE BN B MM =
120.04 ms Py, MBSt ol 2 B Ether-
CAT @ {5, ZMEAER G RSy B 7
eCAT ] & b W f5 5 ok % OB, A A

ROHDE&SCHWARZ 71 {5 5 I 2 £ il 9K 5 2 =22 18] 14

E14 EHESHHE

700 mv/div
DC 1MQ

Amp/Time
Delay

ch2

-9.375ns  -4.6875ns 0s 4.6875ns  9.375ns  14.062ns  18.75ns  23.813ns

[ T 2 A B, S50 A T 100 000 41K )
I I BRI 8 T e U S S R
WPBIRIRRAWE SRR RS I B e 5 B T B s
7E25 ns LN, H{E N - 67. 173 ps, I H W IE &> s
A BB T Tk A SEAS R 26 B Bl kS 20K

(2) AHLEEH. A 5 SCARA HL#E A ML AS A w9 M e

AIRAILIA X, 38 2 a5 2 B 4 ol BIL A A8 3 245 52
B8 IR R B AL E A B BB % P 3R
il I gmRE D BE S 5 HLas AP LA SE B BILs A4

2018-11-20 11:35:10

15 HiEERE

B
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A SCARA robot control system based on ROS and IgH EtherCAT master

Xu Jianming, Wu Shuwei, Wu Xiaowen, Zhang Wenan, Yu Li
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

According to requirments of developing a networked selection of compliant assembly robotic arm ( SCARA)
controller based on open source softwares, a SCARA robot control system based on robot operating system ( ROS)
and Ethernet control automation technology ( EtherCAT) is designed under Linux system. EtherCAT communication
is implemented by developing the IgH user layer program and migrating to Xenomai’ s real-time microkernel based
on the IgH EtherCAT master. Under the ROS platform, the motion planning and solving is achieved by building an
unified robot description format (URDF) model and combining with moveit! A hardware abstraction node is devel-
oped according to the configuration of ros _ control, then the human-computer interaction interface node is designed
and developed by using the QT plug-in, mainly including human-machine interface communication protocol, data-
base interface, programming interface and other modules. The corresponding command processing nodes are devel-
oped according to the control commands in different coordinate systems. Finally, through measuring the real-time
task cycle and synchronous signal jitter time, as well as robot control experiments, the results verify the practicabil-
ity of the designed SCARA robot control system.

Key words: robot control system ( ROS) , Ethernet control automation technology (EtherCAT) , IgH, Linux
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