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Table 1 Experimental geometric moments (11 ,, ) normalized by m o and invariant moments
(¢ ) of the letters C, F, G, H, J and L under shift (s) and rotation (r), respectvely.

mae max m g mm mi m2 m o2 iz mao3 Pt P2 P3 Ps
C 0.57 0.48 0.65 0.41 0.21. 020 0.50 0.26 0.63 0.49 0.03 .05 0.07
C, 0.56 0.47 ' 0.62 0.41 0.21 - 0.19 0.50 0.25 0.63 0.49 0.03 0.06 0.06
C, 0.63 0.55 0.80 0.42 0.22 0.21 0.51 0.28 0.63 0.49 - 0.04 0.07 0.10
F 1.12 1.28 2.05 0.80 0.59 0.61 0.83 0.60 1.42 0.22 0.40 0.14 .04
F, 1.01 1.07 1.64 0.78 0.51 0.52 0.82 053 1.37 0.26 0.33 0.12 0.77
F, 1.14 1.31 2.05 0.81 0.60 0.61 0.84 0.61 1.40 0:19 0.45 0.19 1.00
G 0.56 0.51 0.75 0.57 0.29 0.36 0.60 0.40 1.06 0.47 0.01 0.01 0.37
G, 0.48 0.45 0.55 0.56 0.26 0.32 0.58 0.34 1.03 0.49 0.00 0.04 0.27
G, 0.57 0.51 0.74 0.57 0.29 036 0.60 0.40 1.03 0.46 0.01 0.01 0.35
H 0.51 0.47 0.69 0.54 0.26 0.26 0.38 0.21 0.71 0.30 0.02 0.14 0.26
H, 045 0.42 0.52 0.53 0.22 0.23 0.37 0.19 0.69 0.31 0.02 0.11 0.21
H, 0.51 0.48 0.67 0.54 0.25 0.25 0.38 0.21 0.69 0.31 0.02 0.12 0.22
J 1.17 1.56 2.21 1.05 0.75 1.04 0.98 0.44 2.46 0.07 1.01 0.93 4.94
J, 1.06 1.38 1.76 1.03 0.71 0.88 0.95 0.36 2.42 0.15 0.72 1.19 3.77
J, 1.20 1.58 2.18 1.05 0.75 1.04 0.98 0.44 2.44 0.02 1.11 1.14 5.25
L .20 1.29 2.26 0.30 0.34 0.32 1.11 1.03 1.30 0.87 1.37 3.94 0.72
L, 1.12 1.15 1.97 0.25 0.34 0.32 1.08 1.03 1.27 0.91 1.27 3.02 0.65
L, 1.20 1.31 2.26 0.30 0.34 0.32 1.11 1.08 1.30 0.89 1.32 3.14 0.69
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A PROCESSOR FOR RECOGNIZING IMAGES UNDER
SHIFT AND ROTATION”

Chen Yansong
(Institute o f Physics, Chinese Academy o fSciences, Beijng 100080, China)

Abstract: The invariant moments of an image, which exhibit three inherent properties, i.e.
the invariance under image shifting, rotating and scaling, are described. And a hybrid opti-
cal digital processor consisting of a mask, two lenses, a CCD detector and a microcomput-
er, is set up for extracting the invariant moments of the image. The experimental results
show that the measured invariant moment values of six English printing letters are indeed
unchanged under letters shifting and rotating. In consequence the processor can be applied
to pattern recognition for image shifting and rotating.

Key words: invariant moment, pattern recognition, hybrid optical processor.
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