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Abstract ; unmanned aerial vehicle ( UAV.) cluster plays an important role in disaster
emergency response. At present, there is a’'lack of reference and guidance literature on
how to balance the number of UAVs, coverage, collision risk and cluster size limitation
caused by communication bandwidth limitation. In this paper, the number of UAVs and
the search coverage model are .established, and the mixed integer nonlinear
programming ( MINLP ) is used to solve the critical value.By combining the
Euler—Maclaurin summation formula with asymptotic analysis of expansions, we derive
a formula for solving the threshold quantity. Furthermore, this paper establishes a
revenue model that couples collision risk with communication bandwidth constraints
and uses the Taylor expansion to derive the optimal solution. This paper breaks through
the problem that.the solver is easy to fall into the local optimal solution and the
numerical ill-posedness, constructs and proves the existence and uniqueness of the
global optimal solution of the revenue. Compared with MINLP, the asymptotic analysis
avoids tens of thousands.of nonlinear iterations when dealing with the pointing function,
improves the emergency response rate and ensures the timely and efficient rescue.
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