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mental attenuation, and the signal to interference plus noise ratio was introduced for interference analysis. A multi-

objective optimization framework was established based on three-dimensional terrain and discretized demand points,

including coverage rate, signal quality, and construction cost. To overcome the tendency of the traditional genetic al-

gorithm (GA) to fall into local optima, an improved GA with a multi-segment chromosome structure and adaptive evo-

lutionary mechanism was adopted to achieve the joint optimization of base station location and antenna parameters.

Experimental results showed that this method improved signal coverage uniformity and overall performance while

keeping the cost controllable. In an urban low-altitude scenario at 200 m above the ground, the improved GA could

achieve 100% coverage of the target area with only eight base stations.

Key words: low-altitude communication, base station configuration optimization, improved genetic algorithm, path

loss model, signal to interference plus noise ratio
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