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Properties of Principal Angles in 3-D Pattern Matching Using the
Mutual Subspace Method
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Abstract It is necessary to use the canonical angles other than the smallest one when the Mutual
Subspace Method is applied to differentiate the face and its photograph. In order to find which one to
use, it is necessary to understand properties of the canonocal angles. We analyze them using curved
photographs in cylindrical shape.
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Fig.2 Rotation of a Curved Photograph.
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Fig.5 FRR/FAR Curves Using the 3rd CA.
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Table 1 Similarities for Photographs.
CA 2nd 3nd

Input Flat | Curved Flat | Curved
photo01-1 | 0.711 0.676 | 0.183 0.128
photo02-1 | 0.484 0.620 | 0.186 0.204
photo03-1 | 0.516 0.507 | 0.175 0.085
photo04-1 | 0.587 0.742 | 0.332 0.271
photo05-1 | 0.724 0.812 | 0.453 0.389
photo06-1 | 0.795 0.809 | 0.701 0.791
photo07-1 | 0.736 0.849 | 0.285 0.436
photo08-1 | 0.546 0.687 | 0.178 0.200
photo09-1 | 0.820 0.791 | 0.444 0.450
photol0-1 | 0.413 0.353 | 0.244 0.223
photo01-2 | 0.726 0.720 | 0.337 0.241
photo02-2 | 0.663 0.583 | 0.337 0.173
photo03-2 | 0.805 0.538 | 0.526 0.088
photo04-2 | 0.690 0.708 | 0.268 0.239
photo05-2 | 0.779 0.792 | 0.365 0.423
photo06-2 | 0.744 0.841 | 0.740 0.824
photo07-2 | 0.809 0.778 | 0.378 0.406
photo08-2 | 0.593 0.699 | 0.322 0.226
photo09-2 | 0.663 0.784 | 0.365 0.461
photol0-2 | 0.830 0.368 | 0.533 0.230
photo01-3 | 0.584 0.735 | 0.241 0.113
photo02-3 | 0.584 0.621 | 0.370 0.167
photo03-3 | 0.465 0.617 | 0.402 0.175
photo04-3 | 0.588 0.714 | 0.383 0.301
photo05-3 | 0.500 0.803 | 0.160 0.449
photo06-3 | 0.795 0.814 | 0.559 0.768
photo07-3 | 0.687 0.818 | 0.509 0.348
photo08-3 | 0.579 0.674 | 0.433 0.227
photo09-3 | 0.653 0.791 | 0.327 0.490
photol0-3 | 0.616 0.373 | 0.283 0.281
photo01-4 | 0.635 0.702 | 0.128 0.101
photo02-4 | 0.722 0.627 | 0.360 0.175
photo03-4 | 0.816 0.536 | 0.395 0.101
photo04-4 | 0.649 0.708 | 0.217 0.328
photo05-4 | 0.493 0.787 | 0.140 0.426
photo06-4 | 0.709 0.821 | 0.596 0.764
photo07-4 | 0.200 0.830 | 0.042 0.421
photo08-4 | 0.650 0.660 | 0.407 0.238
photo09-4 | 0.771 0.814 | 0.497 0.492
photol0-4 | 0.561 0.379 | 0.121 0.261
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