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A method of a high resolution three-dimensional shape measurement using the fringe
scanning method has been proposed for a shadow moire system. A numerical analysis by the
Newton-Raphson method is employed for detecting the shape of a three-dimensional object.
This paper describes a new technique for automatically choosing an appropriate initial value
in the numerical analysis of the fringe data obtained with the highly resolutive shadow moire
system. Experimental results show that this technique is effective in the automatic three-

dimensional measurement using a shadow moire system.
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Table 1 Calculated results for obtaining the initial value of the numerical
analysis in the measurement of a plane.

A(I) | B(I) | C(I) Ratio N LV. H2 SA BB CC
114 215 205 —0. 909755 3 1.0 12.58 | 178.5 65.1| 0.365
@ 114 215 206 —0.913427 5 23.0 21.62 | 164.2 51.7| 0.315
114 216 208 —0. 919239 7 31.0 30.12 | 233.6| 120.0| 0.514
114 217 209 —0.920838 | 10 46.0 47.94 | 234.5| 120.9| 0.516
® 121 218 199 —0.804113 3 11.0 12.45 | 180.5 60.8 | 0.337
121 218 200 —0.815633 5 23.0 21.90 | 167.1 51.0| 0.305
® 130 219 190 —0. 680357 3 11.0 12.29 | 181.6 53.8 | 0.297
130 218 192 —0. 700834 5 23.0 22.17 | 169.9 48.8 | 0.288
® 142 217 180 —0.505923 3 11.0 12.05 | 182.1 45.2 | 0.249
142 217 182 —0.538838 5 23.0 22.47 | 172.8 46.1 | 0.267
® 154 214 169 —0.251105 3 11.0 11.72 | 181.7 36.3 | 0.200
154 218 171 —0. 294329 5 23.0 22.79 | 174.9 42.6 | 0.244

N=3, SDD=9.41, SDC=0.0593; N=5, SDD=1.07, SDC=0.0259.

1. V.: Initial value, H2: Calculated result of shape, SA: Estimated value of bias, BB: Estimated
value of amplitude, CC: Estimated value of contrast, SDD: Standard deviation of maximum value
of profile, SDC: Standard deviation of contrast of profile.

Table 2 Calculated results for obtaining the initial value of the numerical
analysis in the measurement of a sphere object

A | B | ¢y Ratio N | Lv. | H2 | sa \ BB ‘ cC
152 | 120 | 129 | —0.73%25 | 2 7.5 | 8.264| 117.6| 34.6 | 0.295
) 152 117 123 —0. 833333 4 15.5 16. 45 135.0 18.4 0.136
152 | 118 | 117 | —0.906103 | 6 | 26.0 |25.79 | 127.2| 24.9 | 0.196
152 | 113 | 140 | —o.311164 | 2 7.5 | 7.018| 117.8| 36.4 | 0.309
® | 152 | 109 | 134 | —0.411135 | 4 | 15.5 |15.67 | 135.4| 28.4 | 0.210
152 | 105 | 120 | —0.493124 | 6 | 26.0 |26.35 | 127.0| 27.7 | 0.218
149 | 105 | 148 | —0.010826 | 2 7.5 | 7.506| 117.0| 38.6 | 0.330
® | 149 | 101 | 144 | —0.097328 | 4 | 15.5 |15.34 | 134.1| 39.8 | 0.297
149 97 140 —0.170775 6 26.0 26.78 126.0 32.0 0. 254
144 97 155 0. 225000 2 7.5 7.310 115.9 41.8 0. 361
@ | 144 93 | 152 0.144128 | 4 | 155 |15.17 | 132.0| 50.1 | 0.380
144 89 148 0. 071429 6 26. 0 27.08 124.5 36. 4 0. 292
139 89 | 159 0.305264 | 2 7.5 | 7.000| 114.8] 45.0 | 0.302
® 139 86 157 0. 328257 4 15.5 15. 07 129. 2 59.0 0. 457
139 82 | 155 0.260414 | 6 | 26.0 |27.20 | 122.7| 41.2 | 0.336

N=2, SDD=2.61, SDC=0.0353; N=4, SDD=12.5, SDC=0.114; N=6, SDD=4.22, SDC=
0.0502,
Symbols are same as Table 1.
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