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Abstract

The existing methods for extracting the translation and scale invariants from the discrete ortho-
gonal moments are via a linear combination of the corresponding invariants of geometric mo-
ments or image normalization, which led to calculational errors. In this paper, a novel kind of dis-
crete orthogonal moments named as Charlier moment is proposed based on the discrete Charlier
polynomials, and then an approach to directly derive the translation and scale invariants from
Charlier moments is also presented. Experimental results show the high classification and repre-
sentation accuracy of these invariants as a result of direct calculation instead of the image norma-
lization or a linear combination of the corresponding invariants of geometric moments. It is also
shown that these invariants are relatively robust in the presence of image noise and are poten-
tially useful as a kind of invariant descriptors in some image analysis and pattern recognition.
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Table 1. Selected orders of Charlier central moments for an English letter “Z”
F 1. R/ILFFZERSy Charlier il gE

Ai=-2 Ai=-1 Ai=-1 Ai=0 Ai=1 Ai=2
Aj=-2 Aj=-2 Aj=-1 Aj=0 Aj=1 Aj=2
Vo 401.07082 402.89158 401.07082 401.07082 401.07082 401.07082
Ve 480.82693 479.89774 480.82693 480.82693 480.82693 480.82693
Va 666.89656 669.68833 666.89656 666.89656 666.89656 666.89656
Vi 722.30390 723.41046 722.30390 722.30390 722.30390 722.30390
Ve 476.06276 478.78428 476.06276 476.06276 476.06276 476.06276
Ve 604.67024 603.20863 604.67024 604.67024 604.67024 604.67024

Table 2. Selected orders of Charlier central moments for a Chinese letter “#z”
F 2. XNF 8B 504 Charlier FulM5E

Ai=-2 Ai=-2 Ai=-1 Ai=-1 Ai=0 Ai=2

Aj=-2 Aj=-1 Aj=-1 Aj=0 Aj=1 Aj=2
Vo 979.68870 974.13980 982.89549 977.39687 977.75855 979.34989
Vo 1033.1864 1036.7779 1035.8423 1039.5638 1037.7183 1027.2964
Vo 1557.9146 1552.4218 1561.6946 1556.3197 1554.9388 1553.4436
Vi 1594.1952 1594.7600 1597.4277 1598.1656 1595.0396 1585.5860
Vi 1164.8134 1156.7273 1168.4153 1160.3794 1160.7488 1164.5483
Vos 1245.6679 1251.5537 1248.1471 1254.2098 1250.9622 1236.5141

Table 3. The scale invariant descriptors of Charlier moments for “Fortune Cat”
% 3. B Charlier ERETFTE

Scale
0.6 0.8 1.0 1.2 1.4
728 9495.04371 9371.42680 9365.37329 9335.56486 9310.38017
Vo 12034.0387 11876.4830 11860.8917 11806.7750 11788.7129
W 12757.5156 12611.0302 12607.0146 12569.6818 12541.9991
Vi 13616.5974 13459.0287 13459.9855 13414.0276 13392.8197
|79 10926.0734 10786.7232 10776.0769 10743.3130 10712.2394
Vs 13946.7244 13763.5516 13750.4789 13689.3063 13668.3996
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Table 4. The scale invariant descriptors of Tchebichef moments for “Fortune Cat”
5 4. B Tchebichef SEREAT 2

Scale
0.6 0.8 1.0 1.2 1.4
728 15.1957322 26.8063918 41.3923290 59.7420159 81.4111538
Vo 19.2891761 33.9719517 52.4218221 75.5562791 103.082012
W 10.3460797 18.2854908 28.2480322 40.7828456 55.6053873
Vi 11.0494524 19.5150548 30.1592498 43.5223601 59.3775296
728 13.40296 23.6665504 36.5412983 52.7559806 71.8836758
Vs 17.1388877 30.1978445 46.6273912 67.2225386 91.7207660
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Figure 1. Part of the first testing set
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Figure 2. Part of the second testing set
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Table 5. Classification results of uppercase letters
5 AEFHBHHLER

W P 0.00 0.01 0.02 0.03 0.04
T 03718 0.3333 0.3077 0.2949 0.2821
c 1.0 0.9615 0.8077 0.7308 0.6795

Table 6. Classification results of butterfly images

= 6. WIRE R R KL

MgE 7 3 S5 0.00 0.01 0.02 0.03 0.04
T 0.4286 0.4286 0.4386 0.3810 0.3810
C 0.9524 0.9048 0.9048 0.8571 0.8571
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