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[CPCY CpCr + SpSpSY spsch—chle.
— sp SKCp CpCR
cr = cos{gr) s cp = cos(gp), cy = cos(ey),
sg = sin(gg) sp = sin(gp), sy = sin(gy).
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34 [z,5,2] B¥ [zry,2] E 14 (z,y,2] 28 [z,y:2]
B, [o0,0,0] B; {o,0,2] §3) [0,0.0] Ps [0.767 5,—0.648 8,0]
B, [0,0,0] B; [0,0,2] P2 {1.535 0,0,0] s [0.767 5,0. 648 8,0]
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&8 [8 sl sda sl ols ods b7 515 ]
b (1.469 7,1.202 6,1.166 2,0, 803 9,1.467 6,1.056 4,1.720 5,1. 498 7]
A (1.187 4,0.834 4,1. 268 9,0. 946 7,1. 845 0,1.538 2,1. 791 6,1. 579 9]
by [1.118 0,1.439 2,1.118 0,1. 439 2,1. 221 7,1.221 7,1. 118 0,1. 439 2]
A [1.118 0,0.591 6,1.118 0,1, 587 7,1.674 1,1.674 1,1.118 0,1. 587 7]
A {1.118 0,1.587 7,1.118 0,2, 166 0,1.121 8,1,475 1,1, 118 0,0. 591 6]
ls {1.118 0,1. 439 2,1.118 0,1, 439 2,1.552 4,0.758 3,1.118 0,1, 439 2]
L [1.469 7,1.202 6,1. 166 2,0, 803 9,1.708 6,0,592 0,1. 720 5,1, 498 7]
A [1.428 3,1.151 6,1. 280 6,0, 962 4,1,332 1,1,120 5,1. 562 0,1. 313 9]
A {1.428 3,1.151 6.1, 280 6,0, 962 4,1.617 4.,0.643 4,1,562 0,1.313 9]
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b [1.095 4,0.719 1,1.264 9,1,757 2,1.613 0,1, 766 5,0.894 4,1,512 6]
b [o. 670 8,1.256 3,1.360 1,1,725 8,1.608 2,1.762 2,1,024 7,1,475 9]
his [0. 670 8,1.256 3,1.024 7,1.475 9,1, 762 2,1.608 2,1, 360 1,1. 725 8]
L {o0.616 4,1.347 3,0.989 9,1.554 1,1.785 8,1.634 0,1, 334 2,1.793 1]
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by [1.166 2,0.576 0,1.166 2,1.518 3,1.925 6,1.262 7,1, 166 2,1. 518 3]
Iz [1.166 2,1.369 0,1.166 2,1.369 0,1. 448 3,0.894 5,1, 166 2,1, 369 0]
In (1.077 0,0.958 0,1, 077 0,1, 566 1,1.551 0,1.551 0,1,077 0,1.566 1]
L2 (1.2207,1.408 9,1.220 7,1,876 2,1.056 1,1, 422 5,1, 220 7,0,670 9]
I [o0.860 2,1,111 4,1.319 1,1. 941 7,1. 537 9,1. 809 3,1. 319 1,0. 836 7]
24 {0.781 0,1.170 9,1. 268 9,1. 976 4,1. 559 8,1.792 1,1, 268 9,0. 914 3]
Lz [o. 781 0,1.060 3,1, 268 9,1, 457 5,1, 916 3,1.313 7,1, 268 9,1, 457 5]
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B8 £HXE EERE £ % ) {H LR
1 f0.0] [0.5,—0.5] 14 [0.0] [—0.5,0.5]
2 f0.0] [—0.5,0.5] 15 [0,0.01] [—0.5,0.51]
3 [0.0] {0.5,—0.5] 16 fo,0] [—0.5,0.5]
4 [—0.707 1,0] [—0.207 1,0,5] 17 f0,0] [0.5,0.5]
5 (0,03 0.5,0.5] 18 {0, 0.707 1] [0.5,0.207 1]
6 o, 0.7071] [—0.5,0.207 1] 19 [—0.642 8, 0.541 7] [—o0.142 8,0.141 7]
7 f0, 0.7071] [—0.5,0.207 1] 20 [0,0.5] [0.5,0.02)
8 [0.0] [0.5.,0.5] 21 [—o0.5,0] £0.0.5]
9 {0, 0.707 1] [0.5,0.207 1] 22 f0,0] [—0.5,—0.5]
10 [0,0] 0.5,0.5] 23 [0.0] [—0.5,0.5]
11 f0,0] [0.5,0.5] 24 [0,0] [0.5,0.5]
12 [0.0] [—0.5,0.5] 25 f0,0.5] [0.5,0.06]
13 (—o0.707 1, 0] [—o0.207 1,0.5]
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{O.. } B, [0,0,0] [0.057 4, 0.028 7, —0.057 4]
{Osy } Bs [0,—1,1] [0.574 1, —0,942 6, 0.942 6]
{O4y. } By fo,—1,1] [0.574 1, —0.942 6, 0.971 3]
{O.p } Bs fo0.0.,2] [0.057 4, 0.287 0, 2.057 4]
{O.y } Bs fo,0,2] [—0.057 4, 0.191 4, 2.191 4]
{0, } By fo,1,1] [—o0.028 7, 1. 143 5, 1,057 4]
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{P.pypep 1 P {0.0.0] [0,0,0]
{P.pypep t P2 [1.535 0,0,0] [1.592 4,0,0. 057 4]
{Popypep } Ps [0,0.0] [0.574 1,0.057 4,—0. 057 4]
{P.pypep ! Pu [1.535 0,0,0] [1.592 4, —0.057 4, 0.057 4]
{Pepypep t Ps [0.767 5, —0.648 8,0] [0.652 7, —0.591 4,0, 114 8]
{Prpypep } Ps [0.767 5.0. 648 8,0] [0. 882 3,0.677 5, —0.057 4]
{Pepypsp 1 P [0,0.0] [—0.057 4, 0,028 7, 0.057 4]
{Ppypep } Pa [1.5350,0,0] [1.496 7,0.143 5,0.038 3]
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Kinematic Calibration of 6-DOF Wire-Driven
Parallel Manipulators
Zheng Yaqing

(College of Mechanical Engineering and Automation, Huagiao University, 362021, Quanzhou, China)

Abstract  First, a new kind of redundantly restrained positioning systems(RRPMs) with decoupling rotational degrees of
freedom driven by 8 wires, is presented, And its kinematic modeling is set up, The methodology for kinematic calibration
using two inclinometers is introduced, under the assumption that the orientation of the moving platform can be measured
using these two inclinometers and 49 main kinematic parameters are identified, Finally, the identification results are veri-
fied by computer simulation. It lays the foundation for further improving the accuracy of the posture of the moving plat-
form of the manipulator. The calibration method can be modified to accommodate other measurement devices in addition to
the inclinometers, which is suitable for kinematic calibration of general 6-DOF wire-driven parallel manipulators. This
continuous calibration approach can be implanted on-line in the control system so that it could continuously compensate for
kinematic errors of the manipulators,

Keywords inclinometer, wire-driven, parallel manipulator, kinematic calibration



