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Zero-point calibration method of a planar four-cable-driven parallel mechanism
GUO Xiaoling, TANG Aofei, ZHANG Ben

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: Aiming at the zero-point calibration of a 2-DOF planar four-cable-driven parallel mecha-
nism, a calibration data processing method based on nonlinear least-squares method is proposed.
First, the zero error model of the four-cable-driven parallel mechanism is established by the in-
verse kinematics model, with the calibration data processed by the least-squares algorithm and a
specific application example given. The experimental results show that using the method has a
fast convergence speed and can accurately identify the zero-point position of the moving platform
within the allowable error range, laying a foundation for the actual control of the system and the
return-to-zero of the software.
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Fig. 2 Roller structure diagram
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Fig. 1 Structure diagram for four-cable-driven parallel mechanism
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Fig. 3 Diagram for zero-point calibration
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Fig. 4 Selection of measurement coordinate system

[HUR GBI I (E

D Foh#-F A TR Sk A LS
LSRR AR X CRTAT R IR S AR AR R XA
et fE SR ME WAL [ E — S XOY FHEEHY
X P AT B AR 5

2) b R ) 2 AR A R T Y T RE R L U

EMR KR EMBW 0 3RE L RE RS
Bt fik

HARIRMEDS

B M EMRYE X MR AT R — AR SRR
JAE 5 T S 5

SRIG 0 SR ) R A B N B A 30 Bl
TR S 00 A, B R AR A AR R e o T )
25 HFAR SR RS B2 0. 1 mm, BCEEH ot 72
BRI ZAE 0. 1 mm LR N E 7 HE 5

A AR L A RO AL &, 1 1 3R EEAE 400
mm (i K250 H) Z N 3 i o F i, LA 40 R 1
FEEIWZEAE 0.1 mm LAPY, BPULBH B AR — 4 EH A
HIRTAEALE DA AR R X, B 5% A
FAT 5

s, P EMAR bR, EARN Y —H
T80 A R I A bR R Y Rl DR A RO A%
AR TR AR R O -XY'S

B 2 G N 2 A A AR LS 2 SR B A Y 7
o RIS L2 WIR, g SN ELSRT 2,4
SCHE B S AR 10 A4S B N=10, ek s F
B3N FNF SO IE SR I TE I & AR AR R T F AL
B P (2o, v o B A B S
{5 43 50 8% 3l 28 AN [m] A 00 o a1, I3 i I o a5 R



482

PP TR %4 (201945 35 545 4

%ﬁé$ﬁ%?ﬂg%%ﬂ%$%'fjﬁ P/j(‘T/j. y/]') (]:19

S g B a3 1 s P R KRB AL G=

2o sND VAR BRI SR Ay = 1.2000 ) WA 1020000455 =1.2.+.10) )BT 3],
F 1 FRibrE LEEE
Tab.1 Experiment data from zero-point calibration
W4 5 P; Ay R AL BR / mm KK AZE/ mm
HUE=I=%
;! v AL, AL, ; ALy, AL,
1 —46.9 11.0 7.133 0 —7.056 3 —7.056 3 7.133 0
2 —36.8 11.1 14. 266 0 —14.0359 —14.0359 14. 266 0
3 —26.7 11.1 21.475 7 —27.7650 —27.7650 21.475 7
4 —16.6 11.2 28.762 1 —27.7650 —27.7650 28.762 1
5 —6.8 11.3 36.125 2 —34.514 5 —34.514 5 36.125 2
6 3.2 11.5 43.565 0 —41.187 3 —41.187 3 43.565 0
7 14.5 11.9 51.004 8 —47.783 5 —47.783 5 51.004 8
8 25.5 12.0 58.521 3 —54.3029 —54.302 9 58.521 3
9 36.0 12.0 66.114 5 —60.7456 —60.745 6 66.114 5
10 46. 4 12.2 73.707 7 —67.1116 —67.1116 73.707 7
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Fig. 5 Least-squares calibration method
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