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Measurement modeling for 6-DOF parallel-link coordinate
measuring machine based on particle swarm optimization
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Abstract: On the basis of the inverse position model of a parallel mechanism,an unconstrained optimal
model was established for solving the forward position of a 6-DOF parallel Coodinate Measuring
Mechine(CMM). The Particle Swarm Optimization(PSO) algorithm was used for solving the optimiza-
tion problem, then the forward position could be obtained. The simulation results indicate that the
convergent operation precision of 80 particles is about 0.5 ym and the average time is about 3 s after
iterative operation of 55 times. The PSO algorithm has the higher speed and precision of calculation
for measurement modeling and solution of parallel-link CMM.
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Fig. 1 Structural diagram and theoretical model of parallel-link CMM
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Fig. 2 Flowchart of optimization model
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Tab.1 Initialization parameters of 6-DOF
parallel-link CMM based on PSO algorithm
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Tab. 2 Geometrical structure parameters of 6-DOF parallel-link CMM
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Tab. 3 Simulation results of 6-DOF parallel-link CMM based on PSO algorithm
T IR BEFT K BE I /m J SR I Sk =5 BT SR 3k %

L L, ls Uy ls ls x Vs a
0.750 0.780 0.800 0.900 0.870 0.850 0.039 860 0.095 930 0.925 235

[B] % ¥ p./m

s

B r/ ()

B Y
—12.697 325 6.403 095 15.133 206

1.00 20 =15.133 206° 200
2,=0.925 235 m
s 400
. 0.75 ot =6.403 095° -
£ 3 £ 300
2 050 2 0 g
z B g ‘ 2 200
R 0095 930 m. -10 0=—12.697325° | &
%:=0.039 860 m (- 100
0.00 L ' -20 . . - 0 : :
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200

Running time Running time Running time

(a) =5 A4 4 Bl s AT AR 22 4k

(a)Position and pose change with the running times

(b) 4 B Rt s AT AR R 22 1k

(b) Precision changes with the running times

Pl 4 RE L T v 0 0 AR R BORS BE AT 0 LR R A

Fig. 4 Simulation diagram of measurement model calculation and precision evaluation based on PSO algo-
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