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Quaternion moment invariant for color image
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Abstract: In order to study moment invariants of color images, the quaternion is used to process color images
and to implement the parallel processing of R, G and B components. Traditional complex moments for graylev-
el images are introduced to the quaternion, and the quaternion moments for describing a color image are pres-
ented. Then, the quaternion affine moment invariants are derived. Experimental results show that the stability
of this method is superior to that of L. V. Gool's color affine moment invariants, and the value of o/u have be
improved by two orders of magnitude. The proposed quaternion moment invariants could be a useful tool in col-
or pattern recognition and tracking.
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Fig.1 Color images and their affine transformed versions
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Tab.1 Quaternion moment invariants

K% PisAAE 8 (¢)
d)l,z d)z_z d’zvzx d’z,l d)3,2 d)A,l ¢‘4,4 ¢‘5,6

P 1.276 9 1.298 2 0.953 8 2.866 9 2.1577 2.272 9 2.225 8 2.277 6
P_al 1.284 6 1.3052 0.953 8 2.899 0 2.147 17 2.274 2 2.224 6 2.267 5
P_a2 1.274 1 1.298 7 0.9535 2.867 4 2.1579 2.2715 2.224 9 2.279 8
P_a3 1.274 4 1.3050 0.9537 2.8556 2.124 1 2.276 6 2.220 5 2.280 4
P_a4 1.280 3 1.299 3 0.953 4 2.890 1 2.148 5 2.269 7 2.224°5 2.273 3
P_a5 1.297 3 1.277 9 0.953 1 2.879 3 2.1312 2.254 4 2.2255 2.290 3
P_a6 1.273 5 1.312 8 0.955 4 2.808 8 1.987 2 2.291 1 2.198 0 2.254 2
P_a7 1.280 6 1.299 2 0.953 4 2.877 8 2.168 7 2.2700 2.226 5 2.280 9
ag/u 0.006 2 0.007 7 0.000 7 0.009 6 0.027 6 0.004 4 0.004 3 0.004 8

*2 HBEFHALE
Tab.2 Color moment invariants
% PSS B (S 5 D)
SO,Z DO‘Z Sl,2 Dl,l D}Z D?2 D?2 DTZ

P 0.117 1 0.101 5 1.830 2 1.398 5 1.614 3 1.852 7 1.777 2 1.560 3
P_al 0.190 1 0.176 7 1.791 7 1.3170 1.596 4 1.808 0 1.670 5 1.484 3
P_a2 0.189 0 0.175 3 1.924 4 1.536 6 1.664 6 1.930 5 1.928 4 1.693 2
P_a3 0.216 0 0.202 6 1.903 7 1.510 8 1.678 6 1.936 8 1.869 7 1.6750
P_a4 0.214 6 0.201 4 1.828 8 1.417 1 1.620 6 1.866 7 1.794 4 1.579 5
P_a5 0.216 0 0.202 7 1.259 9 1.984 8 0.859 8 1.257 1 2.296 7 2.101 0
P_a6 0.3059 0.292 4 1.927 2 1.550 7 1.706 7 1.963 6 1.904 9 1.713 0
P_a7 0.206 0 0.192 3 1.917 2 1.537 1 1.701 8 1.958 3 1.893 5 1.701 5
og/u 0.249 9 0.270 4 0.124 3 0.1313 0.182 6 0.1289 0.097 4 0.109 9
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