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An Improved Spectrum Allocation Algorithm Using
Multi-Strategy Discrete Artificial Bee Colony Technology
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Abstract: An improved spectrum allocation (MDABC-SA) algorithm using the multi-strategy
discrete artificial bee colony technology is proposed to reduce computational time of spectrum
allocation based on graph model. First, a spectrum allocation model is established based on
parameters obtained by sensing technology. Then, the multi-strategy discrete artificial bee colony
technology is employed to find the optimal spectrum allocation scheme, and a global searching
operator is used in initial searches to rapidly find a better initial population, An one-dimensional
search is then used in later searches to perform fine line search. The strategy to update only the
elements with value of 0 is proposed to inhance the direction and effectiveness of searches by
considering the fact that the more ‘1’ have in the solution, the higher network utilization can be
achieved. Simulation results and comparisons with the spectrum allocation algorithms using
DABC and BPSO algorithms show that the proposed algorithm obviously improves both the
convergence speed and network utilization. The algorithm achieves the same maximum benefit
with only 47. 75%-36. 18% of consumed time of the former two algorithms when the number of
available spectrum is between 5 and 20 and the number of secondary users varies from 5 to 22 and
a downward trend in consumed time is observed when the problem scale increases.
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