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A Three-Dimensional Path Planning for Drone Based on Osprey

Strategy Snake Optimizer
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Abstract Aimed at the problems that search ability is inadequate in search, convergence is slow at speed,
and susceptible to local optima in the intelligent optimization algorithm for solving the UAV 3D flight
planning problem, an Osprey Strategy Snake Optimizer (OSSO) is proposed. Firstly, Bernoulli chaotic
mapping is introduced to initialize the population, expand the individual search range, and enrich the diver-
sity of the population; Secondly, the search strategy is improved in combination with the ideas of sub-
merged predations, stochastic step and precise mining in the Osprey Strategy Snake Optimizer, and the
global search capability is enhanced; And then, the dynamic opposition-based learning is utilized for upda-
ting population, balancing the algorithm’s global exploration and local mined ability, and improving the
algorithm’s ability to deal with local optima. Finally, two 3D models are constructed by the function
method and elevation data respectively, and the simulation experiment is performed by taking the length of
trajectory, the distance in threat zone and the drone physical constraints as the judging indexes. The ex-
perimental results show that the OSSO algorithm is rugged. and good in stability and in effectiveness in

solving the three-dimensional track planning problems.
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Tab.2 Threat area parameterized by the functional model

S X s JE 9 DX B JE X2 12
(x»y)/m H,/m R./m
(270,200) 100 20
(170.,350) 100 30
(300,300) 100 25
(350,400) 100 30

x3 L@HERESY

Tab.3 Parameters of mountain model

TR Ly 3 L v
(x;»y,)/m (xisy)/m H,/m
(50,70) (46.8,46.8) 48
(70,300) (20.4,20. ) 41
(150,450) (46.4,46.4) 96
(170,150) (38.1,38. 1) 56
(170,390) (15.1,15. D 46
(250,400) (46.9,46.9) 36
(300,100) (34.1,34. 1D 31
(350,270) (35.9,35.9) 78
(400,450) (16.5,16.5) 84
(445,120) (43.9,43.9) 88
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Fig.7 Comparison of track planning under functional model
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Fig.8 Top view of track planning comparison under func-
tional modeling
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Tab.5 Statistical result of functional modeling

B R w2 H FEME FIFER /s
PSO 970.361  972.085  971.248 6.147
SO 970.397  973.266  972.297 6.824
BEESO  966.495  967.258  966.983  10.716
OSSO 963.072  963.993  963.497 8.241
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Fig. 9 Graph of fitness under functional modeling
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Tab.5 Threat area parameterized by DEM

B DX ey B DX v BE T X 242
(x,»y)/m H./m R./m
(350,500) 100 50
(600,200) 150 70
(500,350) 150 50
(350,200) 150 50
(700,550) 150 50
(650,750) 150 50
(800,400) 150 50
(300,350) 100 50
(500,600) 100 50
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Fig. 10 Comparison of track planning under DEM
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Fig. 11 Top view of track planning comparison under DEM
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Tab. 6 Statistical result of DEM

ik Al fE WM FEE CFIAER s
PSO 686.134  718.736  705.066  73.439
SO 644.098  667.283  649.656  76.961
BEESO  557.294  586.332  567.363  95.537
0SSO 498.399  541.496  504.541 83,182
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Fig. 12 Graph of fitness under DEM
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Tab.7 Statistical result of various weight parameters

SHE (=87 R

PSO 1 052.56
w; =0.8

SO 980. 73
w, =0.1

BEESO 975. 84
w;=0.1

OSSO 963.53

PSO 203.17
w; =0.1

SO 225.21
w, =0.8

BEESO 191. 68
w;=0.1

OSSO 181.93

PSO 377.79
w; =0.1

SO 343. 83
w,=0.1

BEESO 243. 14
w;=0.8

OSSO 260. 05
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