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4 Central control station
% Spatio-temporal
® Wireless sensor network
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! Mobile sensors
2 Aerial robotic vehicle
® Coverage
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® Digital surface model
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! Artifitial bee colony
2 Genetic algorithm
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® Maximum coverage sensor deployment problem
4 Water cycle optimization algorithm

% Grey wolf optimizer

® Imperialist competitive algorithm
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! Binary
2 Probable


http://dx.doi.org/10.29252/jgit.6.1.15
https://jgit.kntu.ac.ir/article-1-561-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.6.1.15]

i ol o s dilies sl 55 s ol
& o
=l sla )5 sl Shleiing 5 Lo, Sa s

el o |

19 G, s 63l 5 S5, 7

ISR U SR LN I W I S N

gy dwle sl oz 0509, S iSe (pl yo
20,5 oo Sl )10 0 saman sblaxe o b S
S 89y = iz S S5 (V) S bl
B e
0=l SG O jgody 5 K 3 Shoe agl) (So3g05e
L 45 055 e g 93 0l pl
Stamlos sl bl (el Ko s plose
5 J2 e S ity b Al Co b
D9 g0 |y
S & Sy slaalonir Sl -)
S g GARbe Cudy slaaloniy Bis Y
s cosgams jl 2yl glo aloniz Bis Y
S
Gaxmie §9) 2 Laaldniz (05 ngai F
S b o] (e 5 555G
Slxdo 4y ouds pgal sy lows Jlasl -0

03 (gamdm o elonis

o 41 iy glb galaiay S )Y

5 Sy i pla btz e il 5
A S By (o5 e )d alad jgboay
Flhas 2l ouix ;o Jlaoy jlo g late pos
A lows Jlasl Jlop by oot aulos (V) ala,
D5 50 dummlie S
(V) adal,

N =cross (v, -Vv,V;-V,)

Gt (gaali d ()5 0o 5l o8 (pl o a5

! Perspective plane
2 Perspective circle
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2 Non planar
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! Perspective geometry
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if the average improvement of best(i) is below 0.001
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check if maximum distance (best(i)-worst(i)) < 0.001

break and return { best, mean, worst, std, time}

plot the convergence curve and display the found sensors

else if the iteration <500, continue
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Abstract

The maximum coverage sensor deployment problem has attracted researchers of engineering sciences always
as one of the fundamental phases in developing of communication and geospatial infrastructures. In this
research, a novel strategy is proposed to tackle the maximum coverage robotic sensor deployment task in 3D
vector spaces. For this purpose, first, a geometric algorithm is developed in order to detect the covered areas.
The water cycle optimization algorithm is utilized to maximize the sensor coverage. Then, to avoid the
problem of premature convergence to local optima and to improve the efficiency and searching potential on the
problem, an improved water cycle algorithm with dynamic operations and fewer parameters is designed and
developed. With regard to several scenarios with different spatial constraints, the efficiency of the proposed
algorithm is compared to other methods based on robustness, running time, best and average of the coverage
results, standard deviation, convergence speed, and wilcoxon statistical test. The assessment of the results
reveals the superior performance of the proposed approach by success rate of 73% and coverage of 80% in a
3D vector space.
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