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Design of Control System for Four-Axis Robot
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(1. School of Mechanical Engineering,Jiangnan University, Wuxi, Jiangsu 214122, China;
2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology , Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract; A four-axis robot motion control system with human-computer interaction function based on Leashine motion
controller and touch screen was designed and developed for the motion control problem of four-axis robot. Firstly, the
kinematics model of the robot was established by the modified D-H method ,and the kinematics analysis of the robot was
carried out to obtain the solution of the forward and inverse kinematics of the robot. Then the function of the robot control
system was analyzed. The corresponding parameter setting module, status monitoring module, file management module
and motion control module were developed on the motion controller, and the human-computer interaction interface was
designed on the touch screen. Finally, by analyzing the linear motion of the robot in space, the linear interpolation
algorithm of the robot was designed, and the corresponding interpolation motion module was developed on the motion
controller. The experimental verification shows that the control system can effectively control the motion of the four-axis
robot,and the motion process is stable and reliable. The control system solves the motion control problem of four-axis
robot.

Keywords : four-axis robot; Leashine motion controller; modified D-H method; linear interpolation algorithm; human-

computer interaction interface
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Figure 1 Three dimensional
structure of four-axis robot
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Figure 2 Diagram of connecting rod coordinate system

k1 #HFAK

Table 1 Parameters of link
il A [ARN ] KA
a,_/(°) a;_,/mm d;/mm 0,/(°)
140 ( R 0 0 dy +1 0
2 HhOhesesn) 0 0 0 0,
KR IQUIE D) -90 0 ds +13 0
4 B (B ER) 90 0 0 0,

2.2 M#N[AREEZFE

HLas A 1Ez 3l 2 [, AR B #4551
FARE , SRICS HILE A AR S AT 45 AH O A9 AR AR AR 7 42
JR AR B R BIL B AT Lo AL AN AR AR AR e n] DL it

FR ARG ARSI
cos 0, -sin 6, 0 a;_,
. sin f.cos a; _, cosfcosq,; -sina;_, -dsina;_,
i sinf;sinq;_; cosfsinq,_, cosa,_, dicosq;_, ’
0 0 0 1
(1)
B AAR ST & B L 2 MR 300 -
n, 0, a, P,
op - n, o  a, p, ) 2)
n, o, a, P,
0 0 0 1

AR (1) SR A S A AH &R 32 A 19 07 8 78 45 4 B
T AR QB AL R 28 =2 [ 1) 28 46, B 2R o R 7 i 1) AL s
B B AR AR 2, DT S IR it FAUE T 2 7R SR AR bR R
H g, B
T -
cos (0, +0,) —sin (6, +6,)

0 -(dy+1;)sin 6,
sin (6, +6,) cos (6,+6,) O

1

0

- (dy +1;)cos 6, 3
d, +1,

1

0 0
0 0



(iR - i&it]

RSB, F NS ABHIRFRTT 9.

H120(2) M (3) F3 PO gL a8 A iz 3l 1O A
p,= —(d; +1;)sin 6,;
P;z_(d3+l3)00502; (4)
p.=d, +1,,
2.3 MHEMBANFIEHF
PLas AR 39002 Bl 2 18] 8, 2 AR A AL e AR I £ 4
SRy A 28 HR AL B R 7, SR B SR LA . IR
BEHLEE AW AR BG4 h (py o p) o pY ) o EARA S 7
BH(p..p,,p.), E AL 1 e A% A o, , 4
Wi L Hlas AR =S LG R I iE 3 s, Hrp
Ly, Ly Sy 1R bR e 2ok 64 [0 58 38 20 RO R HE o

7
~ NS
N 1 :)I
+ N @, p, p)
s
e
:,.
YO
02

A3 MBEAZEILTX A
Figure 3  Space geometry of robots
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Figure 4  Software architecture block diagram
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Figure 5 Human-computer

interaction module diagram
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Figure 6 Parametric setting interface
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Figure 7 Manual operating interface
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Figure 9 Flow of interpolation
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Table 2 Parameters of each point

J= AB AR/ ( mm, mm , mm)
A (835,0,0)

B (985,0,0)

C (910,75,20)

D

(835,367,40)
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Figure 10 Terminal coordinates of robots
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Figure 11  Robot trajectory
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