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Abstract

This paper proposes a neural network algorithm for a channel assignment in cellular mobile

communications. The proposed algorithm is developed base on Hopfield neural network in order to
minimize the number of channel without a confliction between cells. To compare the performance
of the proposed algorithm, we used seven benchmark problems selected from Kunz's and Funabiki’s
papers. Experimental results show that the convergence times are reduced from 27% to 66%

compared with Kunz’s and Funabiki’s algorithm and convergence rates are improved to 100%.
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Fig. 3. Channel assignment result in five-cell
network.
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Fig. 4. Two dimensional neural network array for
a channel assignment.
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X 3. Kunz's Data
Table 3. Kunz's Data.
Cell # Channel 4 Interf # Interference to Cell #
0 10 1 1,2,4,6,7,8,9,11,12,13,14
1 11 10 0,2,4,67,9,11,12,13,14
2 9 13 0.1,3,4,5,6,7,8,9,0,11,12,13
3 5 11 2,6,7,8,9,10,11,12,22,23,24
4 9 10 0,1,2,9,10,11,12,22,23, 24
S 4 5 2,6,7,8,9
6 5 11 0,1,2,3,5,7,8,9,10,11,12
7 7 12 0,1,2,3,5,6,8,9,10,11,12,23
8 4 11 0,2,3,5,6,7,9,10,11,23, 24
9 8 17 0.1,2.3.5.6.7.8.10,11,12,13,14,15,21,23
10 8 19 2,3,4,6,7,8,9,12,13,14,15,17,18,19,20,21,22, 23, 24
1 9 1 0,1,2,3,4,6,7,8,9,12,13
12 20 17 0,1,2,3,4,6,7,9,10,11,13,14,15,16,17,18, 19
13 7 14 0,1,2,4,9,1C,11,12,14,15,16,17,18,19
14 7 14 0,1,4,9,10,12,13,15,16,17,18,19,20,21
15 6 10 4,9,10,12,13,14,16,17,18,19
16 4 6 12,13,14,15,17,18
17 5 8 10,12,13,14,15,16,18,19
18 5 11 10,12,13,14,15,16,17,19, 20,21, 22
19 7 10 10,12,13,14,15,17,18,20,21,22
20 6 6 10,14,18,19,21,22
21 4 9 9,10,14,18,19,20,22,23,24
2 5 8 3,10,18,19,20,21,23,24
3 7 8 3,7,8,9,10,21,22,24
24 5 6 3,8,10,21,22,3
E: S 4. (a) Compatibility WE=A Cl, (b) &

7 #E D1

Table 4. (a) Compatibility matrix Cl, (b)
Demand vector D1
(a)
2,1,1,01,0,1,1,1,1,0, 41,1, 1, 0,0,0,0,0,0 0,0, 0 0
1,210101,10 10 111,1,000,0,00 0,0, 0 0
1,1,21,1,1,1,1,1,1,1,14,41,0,0,0,00,0 00,00 0
0,011,200 1,1, 11,111,000 000,000 1, 1, 1
1,1,1,0,2,0,0,0,0,1,1,1,11,1,10,0,0,0,0 0, 0, 0,0
0,0,1,00 2 1,1,1,10,000,0,0,00,0 00,000 0
1,114,140, 1,2, 4,1,1,11,1,00,0,0,0,0,0,0,0 0,0, 0
1,1,1,140,1,1,2,1,1,1,1,00,0,0,0,0,0,0,0,0 0,1 0
1,01, 1,01, 1,1,2,1,1,1,0,00,0,0,0,0,0,0 0,0, 1, 1
1,1,1,1,1,4,1,1,4,2,0,1,1,1,1,1,0.0,0,0,0 1,0 1, 0
0,001,140 11,1,1,2,0,4,1,1,10 1, 1,1, 1,11 1,1
1,1,11,101,11,1,0 2,1, 1,0,0,0,0,0,0,0 0,0, 0,0
1,1,11,1401,1,01,1,1,2,1,1,1,1,1,14,1,0,0,0, 0,0
1,1,101,00,0,0,1,1,1,1,2,1,1,1,1,1,1,0,00 0,0
1,1,001,0,0,0,0,1,1,0,1,1,2,1,1,1,1,1,1, 1,00, 0
0,0,00100001,401,1,1,2,1,11,1,0 0,0 0,0
0,00 0000000001 11,1211000 00,0
0,0,0000 000010111112 1,100,000
0,000000206001601,1,1,1,1,1,2 111100
0,0,0000000010 111,10 1,1,2 11100
0,00 00000001000 10001121100
0,000200000110001090001,1,12 11t
0,0010000020160619000000 1, 111211
0,0,01000 11,141,000 00,000 0,0 1,1, 2 1
00010000101 11110000001112
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(b)

10,11,9,5,9,4,5,7,4,8,8,9,10,7,7,6,4,5,5,7.6,6,4,5,7,5

[5] ol A &4 2 ~ 79 Compatibility
sEgso) o7 HEIE E Sl ReiFm Yok

kx4 5. Funabiki®] ||
(a) Compatiblility 122 C2 (b)
Compatiblility ®{E=8x~ C3 (¢
Compatiblility |25~ C4 ) &7
WE D2 (e) &7 #HE D3

Table 5. Funabiki’'s examples
(a) Compatiblility matrix C2 (b)
Compatiblility = matrix C3 (¢
Compatiblility matrix C4 (d) demand
vector D2 (e) demand vector D3

(@) (b)
5,1,1,0,0, 1,1,1,1,0, 0,0,0,1,1, 1,0,0,0,0, 0{|7.2,1,0,0, 1,2,2,1,0, 0,0,0,1,1, 1,0,0,0,0, 0
1,51,1,0, 0,1,1,1,1, 0,0,0,0,1, 1,1,0,0,0, 0 (2,7,2.1.0, 0,1,2.2.4, 0,0,0,0,1, 1,1,0,0,0, 0
11,541 0,0,1,1,1, 1,0,0,0,0, 1,1,1,0,0, 0((1,2,7.2,1, 0,0,1,2,2, 1,0,6,0,0, 1,1,1,0,0, 0
0,1,1,5, 0,0.0,1,1, 1,1,0,0,0, 0,1,1,0,0, 0{]0,1,2,7,2, 0,0,0,1,2, 2,1,0,0,0, 0,1,1,0,0, 0
0,0,1,1,5, 0,0,0,0,1, 1,1,0,0,0, 0,0,1,0,0, 0/ (0,0,1,2,7, 0,0,0,0,1, 2,2,0,0.0. 0,0,1,0,0, 0
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Table 6. Benchmark problems for comparison
of algorithm.
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Table 7. Summary of simulation results.
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