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Flexible Measurement Technology of Complex Curved Surface Three-
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Abstract Aiming at the low precision problem of the three-dimensional shape robot measurement system composed
of industrial robots and topographic sensors, a three-dimensional shape complex curved surface measurement system
based on iGPS (indoor global positioning system) is proposed. The overall design scheme of the proposed
measurement system is introduced and a mathematical model is established for it. Experiments on length
measurement accuracy and repeated measurement accuracy are carried out. The experimental results verify the
accuracy and reliability of this measurement system for large-scale complex curved surface topography
measurement. The shape measurement of large-sized workpiece with double arched surface is carried out. The
measurement results verify the feasibility of this measurement system.

Key words measurement; complex curved surface; three-dimensional shape measurement; industrial robot;
precision
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Table 1 Verification experiment data of length measurement accuracy

Serial number Theoretical value /mm

Measured value /mm

Absolute error /mm Error percentage /%

d, 160.997 161.094 0.097 0.06025
d, 1258.216 1258.070 —0.116 —0.00922
d, 356.222 356.068 —0.154 —0.04323
d, 1445.726 1445.807 0.081 0.005603
ds 556.791 556.966 0.125 0.02245
d 680.309 680.463 0.154 0.022637
d; 1771.174 1770.885 —0.189 —0.01067
d 883.220 883.042 —0.178 —0.02015
d, 1013.956 1013.861 —0.095 —0.00937
dy 1143.799 1143.937 0.138 0.012065
d 1289.820 1289.992 0.172 0.013335
dy 956.423 956.261 —0.162 —0.01694
dy; 1245.562 1245.709 0.147 0.011802
dy 1821.452 1821.260 —0.192 —0.01054
ds 2015.433 2015.301 —0.132 —0.00655
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Table 2 Data of repeated measurement accuracy

verification experiment

Serial number x /mm y /mm z /mm
P, 1354.525 —580.849 —887.229
P, 1354.548 —580.857 —887.287
P, 1354.537 —580.881 —887.264
P, 1354.550 —580.832 —887.243
P, 1354.537 —580.813 —887.259
P 1354.529 —580.849 —887.301
P, 1354.540 —580.875 —887.287
Py 1354.518 —580.842 —887.244
Py 1354.561 —580.831 —887.274
Py 1354.534 —580.900 —887.307
Py, 1354.581 —580.874 —887.256
P, 1354.523 —580.856 —887.288
Py 1354.544 —580.829 —887.231
Py, 1354.558 —580.893 —887.216
Py 1354.576 —580.837 —887.296
30 0.058 0.086 0.078
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Fig. 9 Measurement experiment of double arched workpiece
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Fig. 10 Measured workpiece deviation comparison result
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