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Abstract

In this paper. a band-pass filter is implemented with the diffusion and difference processes
by using the diffusion neural network model. The center frequency of this band-pass filter can
be varied by iterations of the diffusion and difference operations, and the selectivity can be
determined by iterations of the difference operation. We propose an efficient algorithm that
can generate various band-pass filters using arbitrary diffusion and difference iterations. This
algorithm needs only simple operations of diffusion and difference.
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Table 1. The center frequency of VzGn
for the diffusion step n.

\ o T Ea
FASS ) FA Foe w28 S0
10 | 08063 | 160 0.1605
20, 0.4853 170 | 0.1568
30 0.3855 | 180 | 0.1507
40 0.3288 | 190 0.1468
50 0.2935 200 | 0.1429 |
60 0.2661 | 210 | 0.1409
70| 0.2446 220 0.1370
80 0.2290 | 230 | 0.1331
90 0.2153 240 | 0.1311
100 | 0.2035_ | 250 | 0.1292
110 0.1937 260 | 0.1252
120 0.1859 |, 270  0.1233
130 0.1781 280 . 0.1213
140 | 0.1722 ; 290 _ 0.1194
150 0.1663 300  0.1174
r=2
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150, (e) 200, (f) 250, (g) 300.
Fig. 8. The spectral responses of G% by

the diffusion step n : (a) n=10,
(b) 50, (c) 100, (d) 150, (e) 200,
(f) 250, and (g) 300.
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Fig. 9. The spectral responses of G% by

the diffusion step n : (a) n=20, (b)
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Fig. 10. The spectral responses of the

band-pass filters with the same
center frequency, when (a) r=2,
n=20 and (b) r=20, n=210.
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