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Abstract: Parallel robot is a kind of nonlinear strong coupling system with many branches and joints. It
has obvious advantages of high speed, high stiffness and large load. So, it is widely used to industrial
field. However, with the number of joints increasing, it becomes more difficult to finish kinematic decou-
pling and precision control. In order to realize automatic trajectory tracking and stable control of 3-RRRU
parallel robot, kinematic decoupling and velocity adaptive planning method are systematically and deeply
researched. The kinematic equations are derived by DH theory and space vector method. Inverse kinemat-
ics calculation is completed based on structural constraints. The velocity correction mechanism is added to
the S-type control strategy, and the maximum speed parameters can be calculated and revised automatical~
ly according to different trajectories. It realizes the adaptive optimization ofthe speed control strategy. The
laser tracker is used to track the robot's path, and the accuracy is compared and analyzed under control of
standard S-type and ladder type. The maximum error reaches to 4. 513 mm, which is 3 times of the S-type
control strategy. There are several error peaks on the position curve which shows that the motion stability
is poorer due to the sudden change of speed. On this basis, the second experiment is carried out. We test
the stability and tracking error of the robot before and after adopting correction mechanism for the S-type
speed control under the circular trajectory. The experimental results have shown that when robot can’ t
achieve the maximum speed on the preset path, the original max speed is still control parameter which
cause the asymmetric distribution of the speed control curve. Therefore, when the robot reaches the end of
the trajectory, it also owns a large inertia speed and results in a peak error of 2. 676 mm which is 2. 4 times
of the after correction. Robot stops accompanied by obvious shaking. After adaptive correction, the posi-
tion errors of the starting point and the ending point are 0. 722 mm and 0. 382 mm respectively, and the rel-
ative position errors of the two position are only 0. 34 mm. It effectively solves the inertia speed problem
when the robot reaches the end of the trajectory, and greatly improves the overall tracking accuracy and
motion stability of the robot.
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Fig.4 Acceleration and deceleration of S-type control

Jt, 0<<r<<n
a, Hh<t<t,
a—Jt, t, << t<t,

a(t)=10, 1, <<1<1,
—Jt, 1< t<t;
—a, 15 << 1< g
—a+J, ti<t<t

1
v+ Ejzz, 0<<r<<y
v, +at, L<<t<t,

1
v2+az—§jzz, 1, <1<l

v(t)=1v,, t,<<t<<t, . (5)
m—%]ﬂ, t<<t<t:
vs— at, 15 <1<t
vg—az—kijz ty=<<t<<t,

S 7R A SR B R TS B0E 85
J5 3, 2 00 I SO A R R AR A
B A VBT gt S = W NP O 787 o T A R N
FE A o RN B B R g T kg
Br, 51 B KGH A 3E R E AL R

(DA 25105 << 5, R AR ME S Y 58 (1 38 B 48
il SR W SR S AIL 2% N AT I8 A 1) B A B

(a) Standard S-type speed curve (b) Corrected curve
F 5 ABIERTE S R il 3 B ilh 8

Fig.5 S-type speed curve before and after correction
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Tab.3 Control parameters of robot
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