B He

2016-06

+ 60 - Ordnance Industry Automation 35(6)

doi: 10.7690/bgzdh.2016.06.014

E T DSP I Z RSN F N = HI R4k

BA¥E, k&g, AL
(AU BT RS2 R e 2 IR 9 3 A S B %, M9 st 210094)

WE: XIS RGN T 6 L& HER, &Il T MM ERRIFTNM, IR —
IR RYG . ST IEVEAA KR R B) 6 [HE bR R, A EIRAAER R R 2 B BR AL AR M R 37 /1 R R 37 G S,
FEEH 2 MPRERRIE KR WM WIE3) R, @7 TRK P PID #8181 AL 5) #f
AR BRI B o MR 2 N (R Y 5 e ol SR W 2 ) AR S O A A T DSP R A o S RN B IR 45 SRR
GEEHIRR SR TR E . @ik, BWHIEA M. ik, BRI EEER, 2T MR IhEE.

KR RRIFKWSHHIA; E5hxid; PID #&4; = RK KT

hESES: TP273 XHERE: A

The Control System of Cable-driven Parallel Manipulator Based on DSP

Zhou Zhongxi, Zhang Zhian, Sheng Juanhong
(ZNDY of Ministerial Key Laboratory, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: To meet certain control requirements of a passive protection system of the platform attitude, this paper
proposes a novel cable-parallel manipulator and designs a control system for the manipulator. Establishes two coordinate
system, one is fixed on the static platform and the other one fixed on moving platform. Uses spherical coordinates and Euler
angles to indicate the attitudes of the moving platform respectively, and then gives the transformational relationship
between them. This method builds on the PID control model of cable length by analyzing inverse kinematic solution, and
changes the length of the rope on the basis of the motor rotational angle. After that, the software of the control system and
its hardware which is based on DSP are designed according to the established model and the control requirements. Finally, a
series of experiments and simulations verify that: each module of the control system is stable, and the control model is also

correct, the design meets the control requirements and realize the expected function.
Keywords: cable-driven parallel manipulator; inverse kinematic solution; PID control; control system design
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