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Fig. 1 The expected output of the correlation

plane. The expected value of the peak O
is A . and the expected output value for
A, B, C, D, E, F, G, H is a constant
between 4’ and 0. 0, and that of I, J,

K, L,M,N,P,Qis 0.0
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Table 1. Two groups of real outputs (the output plane is of 64 X 64)

. peak peak . peak peak o
ERE value location a value location B
no rotation 136.0 32,32 J16.7 122.0 32,32 23.8
true
mode of 5° 125. 0 32,32 10. 8 113.0 32,32 12. 1
target
mode of —5° 127. 0 32,32 11.5 109. 0 32,32 11. 8
objects
; mode of + 10° 149. 0 32,32 16. 3 133.0 32,32 20.9
o
lett mode of —10° 151. 0 32.32 17.0 137.0 32,32 15. 4
etter
E mode of +20° 151. 0 32,32 11.5 137.0 *32,32 13.5
mode of —20° 153. 0 32,32 14. 4 133. 0 32,32 15.0
mode of 90°
false of letter E 110. 0 32,30 5.7 83.0 33,31 9.6
target letter F 95.0 32,32 6.7 83.0 32,32 6.8
objects letter T 55.0 32,29 3.1 53.0 34,24 5.0
expected peak value A’ 170. 0 150. 0
expected peak location 32,32 32,32
notes
expected value of A, B, *- H; A /4 A /8
expected value of 1, J, =« Q. 0.0 0.0

LA S, BREMHERER/N IR SRR EEE. T hE R, MXEE—
RLHEAR, Kb, F6 T AR R, BB ERME, 95 HEMCEER 1/3, T
T 90°MFHR] E R 558 EMUMNFEFHEXEEERS, BRT B nDE. T



e it 14%

1k

1266 X

Fig. 2 Real outputs for the first group of expected values. a-g. true targets of letter E. a. no rotation, b; mode of
10 degree, ¢; mode of 20 degree. d; mode of — 10 degree, e; mode of — 20 degree, f. mode of 5 degree,
g: mode of —5 degree; h—j. false targets. h. mode of 90 degree of lett E, i, letter F, j; letter T
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Fig. 4 Three states of the filter during its binary optimization. a. the initial states, b; a medial state, c: the final
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Abstract A hopfield type neural network was applied to optimize binary correlation
synthetic discriminant functions (SDFs). Rotation invariance is achieved while the target
object rotates in a certain angle range and a ratio for judgement which is defined as the
ratio of the peak value to the average absolute value of a specific point set is given. The
optimized binary SDFs (BSDFs) provide the control of the sidelobe levels and the
expected shape of the output correlation functions as well as its peak intensity.

The simulation result shows that when the target object is presented to the optimized
filter, not only the correlation peak is as high as expected and higher than that of the non-
target objects, but also the order of the magnitude of the ratio for judgement is at least 1
greater than that of the non-target objects. The recognition ability of the filter is very
strong.

Key words synthetic discrimination function, ratio for judgement, | pattern
discrimination.





