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Abstract: In order to improve the measurement accuracy and efficiency of self-driven arm articulated coor-
dinate measuring machine (referred to as AACMM) , a trajectory optimization method based on particle
swarm optimization algorithm (PSO) was proposed to solve the online trajectory optimization problem of
AACMM. Firstly, the forward kinematics model of the measuring machine was established based on
MDH parameter method, and the mixed trajectory planning was carried out by S-shape addition and sub-
traction method and uniform linear interpolation method. Secondly, particle swarm optimization was used
to optimize the trajectory by taking running time and motion stability as the optimization objectives. Final-
ly, a measuring machine model was established under the environment of MATLAB and ADAMS for the
simulation analysis of standard ball measurement, and the standard ball measurement experiment was car-

ried out based on the built measuring machine prototype. The results show that the hybrid trajectory plan-
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ning optimization method based on particle swarm optimization algorithm can ensure the smooth operation

of the measuring machine, the measuring time of the standard ball is reduced from 62. 91s to 57. 35s, and

the measuring radius error of the standard ball is reduced from 0. 0571mm to 0. 0423mm. It is proved that

the trajectory optimization method can effectively reduce the probe vibration and improve the measurement

accuracy and efficiency of the measuring machine.
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Fig.2 Trajectory planning schematic diagram
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Tab.1 Coordinates of selected measuring points
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Fig.5 Standard ball measurement simulation trajectory
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Tab.2 Simulation coordinates and measurement time

B BT st
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[4] /s

1 (14.6984,462.4156,218. 4866)
2 (35.5087,481.5925,222.1372)
3 (14.6909,502. 4400,227. 7834)

Rt 63.534 7
4 (—6.2118,482.8347,222.1192)
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6 (14.6779,481.6988,242.7432)
1 (14.6984,462.4156,218.4866)
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3 (14.6712,502.0311,227.4194)

ks 57.886 2
4 (—6.2245,482.8283,222.1191)

5  (3.2024,482.9532,238.5757)
6 (14.6561,481.7112,242.3754)
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Tab. 3 Fitting the sphere radius and error
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Fig. 8 Experimental platform of self-drive AACMM
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Tab.4 Measurement results before and after optimization

N B /mm PR 2/ mm
TR — —— = - -

ffemr  fefen fofkEr IEEE

1 19.1094 19.0993 0.0530 0.0429

2 19.1197 19.0964 0.0633  0.0400

3 19.1145 19.0977 0.0581 0.041 3

4 19.1128 19.1009 0.0564  0.0445

5 19.1109 19.1001 0.0545  0.0437

FHfE 19.1135 19.0987  0.0571  0.0423
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