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Layout and optimal design of watchtowers in forest regions

FAN Xu, WU Gang, CHEN Feixiang, CHEN Yuelu
(School of Information, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] With the optimization of tower layout and time sequence in the process of construction,
this paper is aimed at the promotion of the construction efficiency of tower networks in forest regions.
[Method] With one forest farm in the suburbs of Beijing chosen as the testing spot and features of watchtower
network construction such as spatiality, periodicity and dynamicity taken into consideration, efforts were made
to figure out a near-optimal layout design built employing Greedy algorithm on the basis of Maximum
monitoring area model(Max-MAM) established with the vertex method. Meanwhile, with such a design, on the
basis of DAMACSTM which was built employing the dynamic multi-attribute entropy weight method, the
optimal time sequence of construction was figured out. [Result] 38 optional points extracted adopting the
vertex method, with the optimal layout achieved by Max-MAM, Py = {ag, a9, azs,a12,a2,a13}, the monitoring
coverage of the watchtower network was maximized (about 71.47%) while with the optimal time sequence of
construction achieved with DAMACSTM, a,9=> ays™> a;,>> ag>> ass>> a3, the comprehensive benefits are
maximized. [Conclusion] Two models of Max-MAM and DMACTSM proposed in this paper, can adjust and
figure out the optimal time sequence of construction and when combined with GIS, are conducive to the
achievement of the optimal layout of watchtower networks. And the optimal time sequence of construction
helps maximize the comprehensive benefits in aspects like the increase in the monitoring area, the traffic, the

slope, and existing structures. [Ch, 6 fig. 3 tab. 16 ref.]
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Figure 2 Monitoring coverage change
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Figure 3 Optimal design of watchtower network in W (optimal layout

and construction sequence)
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