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A Parameter-free Genetic Algorithm for a Fixed Channel
Assignment Problem with Limited Bandwidth

IsaMU WATANABE," SHOUICHI MATSUI' and KEN-ICHI TOKORO*

Increasing the channel re-usability is necessary for reducing the call-blocking rate in any
cellular systems with limited bandwidth and a large number of subscribers. To increase the
re-usability, we need an efficient channel assignment algorithm that minimizes the sum of
blocking cost and interference cost. We propose a new genetic algorithm (GA) for the prob-
lem based on the Parameter-free GA (PfGA). The proposed GA finds a good sequence of
codes for a virtual machine that produces a channel assignment. Results are given which
show that our GA, without tedious parameter tuning, produces far better solutions to several
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practical problems than the existing GAs.
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Fig.1 Proposed algorithm based on PfGA.
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Table 1 Action specification.
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Fig.2 Permutation by random keys.
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Procedure Modification

BEGIN

Initialize:

(1) Let two sequences of S1 and S2 be empty.

(2) Sort assigned frequencies in ascending or-
der for each cell, and let the result be
(fi,1, fi2, -, fi,r;)- And also let f; 0 < 1— S

Scan genes from head to tail:

LOOP

(1) Let 4 be the cell number and a be the action of
current gene that corresponds to th k-th assign-
ment to cell 4.

(2) Calculate frequency separations s <« f; —
fi,(k—1)

(8) If (s> S +1)or (s <0) then t «— 2 else
te—s—-S"

(4) Ift=2then

If f; r is generated by the local search then
append instruction (i,t) to Sa.
else append instruction (i,t) to Si.
else
If a = 2 then append instruction (i,a) to
St.
else append instruction (i,t) to Si.

UNTIL all genes are scanned.

Return the concatenation of S; and Ss.

END

03 0D0o0Oooooooo
Fig.3 Modification algorithm.
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Table 2 Benchmark problem specification.

oo N A C D L

P1 21 60 Cq D 130
P2 21 60 Csy D 123
P3 21 60 Cs D 123
P4 21 60 Ca Do 109
P5 21 60 Cs Do 109
P6 21 40 Cs D 109
P7 21 40 Cs Do 100
P8 21 64 Cs D3 275
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Table 3 Simulation results to the benchmark problems.
Horng 00 GA 1D Park 0O GA 12 oooo
oo ooo ooo ooo ooo ooo oooo f ooo ooo oooo *
P1 3.7e-4 203.4 302.6 0.4 0.5 65504 3.7e-4 3.7e-4 62.7
P2 4.1 271.4 342.5 27.9 30.9 88692 4.1 4.1 58.0
P3 4.1 1957.4 2864.1 63.1 79.3 89918 7.2 21.8 57.0
P4 231 906.3 1002.4 675.8 684.1 95585 243.8 247.9 51.0
P5 231 4302.3 4585.4 1064.1 1092.5 87905 695.9 982.3 50.2
P6 190 4835.4 5076.2 1149.8 1227.3 35790 820.8 1210.0 29.5
P7 2232 | 20854.3 21968.4 5636.7 5831.8 37323 3891.7 5275.3 28.7
P8 22518 | 53151.7 60715.4 | 41883.0 41967.5 135224 | 34286.5  38605.9 158.0

T CPU seconds on Pentium III 750MHz, f CPU seconds on Pentium III 930MHz.
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Table 4 Solution improvement by including modification algorithm.
oooooo ooooooo oooo
oo ooo ooo ooo ooo ooo ooo ooo
P1 3.7e-4 3.7e-4 67.7 3.7e-4 0.1 3.7e-4 3.7e-4
P2 4.1 7.6 82.5 4.1 13.4 4.1 4.1
P3 4.1 109.3 665.3 58.9 268.1 7.2 21.8
P4 231 351.0 552.6 279.8 345.7 243.8 247.9
P5 231 1341.3 3108.9 1261.3 1985.0 695.9 982.3
P6 190 1487.9 3227.2 1081.4 2570.0 820.8 1210.0
P7 2232 5128.9 9253.4 5280.2 7740.2 3891.7 5275.3
P8 22518 | 36605.1  46335.7 | 40337.2  46232.0 | 34286.5 38605.9
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Fig.4 Simulation results to the benchmark problems.
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Table 5 Simulation results of distributed parallel PfGA.

goooo 2 goooo 4 goooo 8 goooo 1e goooo 32
oo ooo ooo ooo ooo ooo oo ooo oo ooo
P1 3.7e-4 3.7e-4 3.7e-4 3.7e-4 3.7e-4 3.7e-4 3.7e-4 3.7e-4 3.7e-4
P2 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
P3 7.2 18.6 7.2 12.0 9.9 7.2 8.9 5.8 7.7
P4 243.8 247.4 243.8 245.1 244.5 243.8 244.1 243.8 243.8
P5 628.0 908.7 632.0 845.2 781.4 600.0 732.2 586.0 687.0
P6 673.4 1121.1 624.0 999.7 914.3 604.3 820.6 601.7 778.4
pP7 3725.5 4892.1 3623.7 4698.2 3483.5 4381.2 3508.3 4060.8 3379.7 3931.9
P8 34046.8  37412.6 32411.7  36053.3 31064.2  34373.5 30882.0  33345.1 30781.1 32125.3
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