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Table 1  The positions of attaching points

Symbol Coordinates Symbol Coordinates
B, (-22,5,-28)" P, (-114.5,0,0)"
B, (15, -5,-29)" P, (164,0,0)"
B, (5,-15, -1012.5)" P, (0, -142,0)7
B, (-5,18,-1012.5)" p, (0,142,0)"
Bs (-18,361.5,-525)"  Ps (-114.5,0,0)7
Bg (15, 361.5, -525)" Pg (164,0,0)"
B; (20, -360.5, -525)7 P, (164,0,0)"
By (-11, -360.5,-525)" P (-114.5,0,0)"
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HIGH PRECISION CONTROL OF WIRE-DRIVEN PARALLEL ROBOT
IN WIND TUNNEL TEST "

Wang Xiaoguang' Wang Yilong Lin Qi Yue Suilu
( Department of Aeronautics, Xiamen University, Xiamen 361005, China)
Abstract The high precision motion control of aircraft model supported by a six-DOF wire-driven parallel robot
in the application of wind tunnel test wire is studied in this paper. Firstly, in view of the possible interference be-
tween wire and aircraft model, based on the concept of time-variant wire system, a kind of time-variant kinematic
equation is designed. And the dynamic equations of the driven system and aircraft model are then established.
Secondly, according to the constructed system dynamic model, a proportional and differential controller is pro-
posed on the base of pose feedback, and the stability of the closed-loop system is analyzed. Finally, numerical
simulations of time-invariant and time-variant systems are developed as the examples of single-DOF and multi-
DOF motion. The analysis results show that the built mathematic models are appropriate and practicable, and a
single-DOF time variant system can effectively avoid the pitch motion interference. Meanwhile, the proper selec-
tion of wire pretension can keep the wire from slackness. Furthermore, a PD control law with interference com-
pensation term realizes the aircraft’s high precision motion control, accordingly to meet the application require-

ments of wind tunnel test.

Key words wire-driven parallel robot, wind tunnel test, dynamics, time-variant system, high precision control
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