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The channel assignment problem in a mobile communication system is a NP-complete combina-
torial optimization problem, in which the calculation time increases exponentially as the range of a
problem is extended. This paper adapts a conventional Hopfield neural network model to the chan-
nel assignment problem to relieve the calculation time by means of the parallelism supplied from
the neural network. In the simulation study, we checked the feasability of such a parallel method
for the fixed channel assignment with uniform, and nouniform channel requirements, and for the
dynamic channel assignment with considering continuously varying channel requirements.
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Fig. 1. Unit arrangement for solve the problem
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Fig. 3. Channel number assignment by frequency
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1 0,2,7,8 0,2.3,4.56,7.8,9,10, 11, 14, 15, 16, 17, 18, 19, 20
2 1,389 0,1,3.4,6,7. 8,9 10, 11, 14, 15, 16, 17, 18, 19, 20
3 2,4,9,10 0,1,2,4,7,8,9, 10, 11, 15, 16, 17, 19, 20
4 3,10, 11 1,2,3.8,9 10,11, 16, 17, 20
5 6,12, 13 0,1,6,7, 8,12, 13, 14, 15, 18
6 0,57,13 14 0,1,25,7,8,9, 12,13, 14, 15, 16, 18, 19
7 0,1,6,8, 14, 15 0,1,2.3,5 6,8 9 10,12, 13, 14, 15, 16, 17, 18, 19, 20
8 1,2,7,9 15, 16 0.1,2,3,4,56,7. 9,10, 11, 13, 14, 15, 16, 17, 18, 19, 20
9 2,3,8,10, 16, 17 0,1,2.3,4.6,7,8 10, 11, 14, 15, 16, 17, 18, 19, 20
10 3,4,9 11, 17 1,2,3,4,7.8,9, 11, 15, 16, 17, 19, 20
11 4,10 2,3.4,8.9, 10, 16, 17, 20
12 513 0,5,6,7,13, 14, 15, 18
13 56,12, 14 0,1,5 6,7, 8,12, 14, 15, 16, 18, 19
14 6,7,13,15 18 0.1,256,7,8 912,13, 15, 16, 17, 18, 19, 20
15 7,8, 14, 16, 18, 19 0,1,23,5,6,7,8 910,12, 13, 14, 16, 17, 18, 19, 20
16 8,9, 15,17, 19, 20 0,1.2,3,4,6,7,8 9, 10, 11, 13, 14, 15, 17, 18,19, 20
17 9, 10, 16, 20 1,2,3,4.7,8,9,10, 11, 14, 15, 16, 18, 19, 20
18 14, 15, 19 0,1,2,56,7,8,9, 12,13, 14, 15, 16, 17, 19, 20
19 15, 16, 18, 20 0,1,2,3,6,7,8,9, 10, 13, 14, 15, 16, 17, 18, 20
20 16, 17, 19 1,2,3,4,7, 8,9, 10, 11, 14, 15, 16,17, 18, 19
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Table 2. Result of uniform traffic

71 A = dgEd I3 Ad W

0 6 28, 38, 46, 52, 66, 89

1 6 22, 49, 58, 64, 75, 80

2 6 9, 55, 67, 77, 82, %4

3 6 23, 42, 51, 65, 70, 91

4 6 0, 16, 21, 46, 54, 81

5 6 3,12, 34, 50, 60, 91

6 6 7,36, 44,72, 79, 93

7 6 19, 24, 32, 54, 61, 69

8 6 4, 14,27, 41,71, 84

9 6 1. 6,12, 31,53, 74

10 6 18, 35, 56, 72, 79, 95

11 6 2, 11, 38, 44, 66, 83

1z 6 1, 21, 45, 58, 80, 94

13 6 30, 42, 53, 62, 77, 87

14 6 0, 15, 40, 59, 81, 95

15 6 2, 11,17, 37, 76. 62

16 6 8, 39, 47, 57, 63, 86

17 6 3, 20, 28, 45, 60, 89

18 6 13, 29, 48, 56, 65, 83

19 ) 21, 34, 50, 68, 78, 83

20 6 5, 30, 36, 43, 73, 93
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B ARANE 2 1A Ad a7 Re A
of 54¢ neistel chavkn sbgstach A A
HolM Y 2TFE T pne 47 1904 Aol
A @ BANA bsE Hog F, 63 BHGOR
B adg 20149 7, 8, 9, 15, 16¥ 7| A2} 3+
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& F3, 38 AT e HF £ FuA
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W & 30 goFsA

i3 3eM & UsA 27" aAldo] vlad e
Frodle #H 83 F F don, A Axy 54
oA ' 1AM E 22 AdS 278 Z19
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A (call blocking)o] A & gl&& 24l 519
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Table 3. Result of nonumiform traffic

1 2 3
4B E
PEN TN I T R e
0 [ 6 3 3 7 7
1 5 5 3 3 5 4
2 6 6 3 3 6 6
3 5 5 3 3 7 7
4 6 6 3 3 9 9
5 6 6 3 3 5 5
6 5 5 3 3 8 8
7 7 7 12 12 6 6
8 8 8 3 3 7 7
9 7 7 3 3 5 5
10 5 5 3 3 5 5
11 5 5 3 3 6 6
12 6 6 3 3 6 6
13 5 5 3 3 6 6
14 5 5 3 3 9 8
15 10 10 12 12 7 6
16 7 7 3 3 8 7
17 6 6 3 3 8 8
18 5 5 3 3 8 8
19 6 6 3 3 8 8
20 5 5 3 3 9 9
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Table 4. Result of continuous channel request

1A F | a7 (EFAG g A
0 4 4 29, 69, 74, 84
1 6 6 10, 26, 37, 52, 58, 67
2 6 6 12, 18, 45, 50, 70, 81
3 7 7 4, 15, 21, 36, 42, 56, 85
4 7 7 13, 27, 34, 39, 64, 78, 83
5 6 6 6, 38, 43, 50, 63, 89
6 5 5 25,31, 36,59, 72
7 8 8 0, 5, 13,39, 49, 54, 64, 86
8 4 4 2,30, 35, 91
9 5 5 33, 47, 60, 65, 77
10 8 8 17, 23, 29, 62, 66, 74, 90, 95
11 5 5 0,32, 37, 59, 76
12 6 6 2,21, 30, 73, 87, 92
13 6 6 4, 33, 47, 65, 70, 75
14 5 5 8, 44, 57, 68, 88
15 6 6 20, 32, 46, 51, 76, 83
16 6 6 11, 16, 22, 43, 55, 63
17 5 5 1,19,41, 79, 84
18 6 6 17, 23, 42, 66, 71, 85
19 8 8 9,27, 34, 40, 48, 73, 78, 87
20 7 7 14, 24, 31, 38, 75, 82, 89
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