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A survey on coverage path planning method for UAV
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Abstract: Unmanned aerial vehicle (UAV) possesses the advantages of cost-effectiveness, adaptability, and close-range
reconnaissance, thereby significantly enhancing operational efficiency in area coverage scanning tasks. Consequently, it
finds extensive applications in both military and civilian domains such as battlefield surveillance, agricultural crop pro-
tection, search and rescue operations, and forest monitoring. Currently, the coverage path planning problem for UAV has
become a focal point in the field of UAV automatic control. This paper provides a systematic review of recent research
literature on UAV coverage path planning, analyzing the problem’s concept, characteristics and classification, and conducts
a classified review from three perspectives: Environmental modeling methods, problem models and planning algorithms.
In terms of path planning algorithms, the classical algorithm, constructive heuristic algorithm, meta-heuristic algorithm and
learning algorithm involved in the research are analyzed and summarized. Finally, the development trend of UAV coverage

path planning is summarized and prospected.
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Fig. 3 The research framework of UAV coverage path planning problem
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Table 1 Common used environment modeling methods, mathematical models and path planning algorithms

AT L — B B
ol st ‘ o T
WGTERS MR RA e \
BT s P
= El \i‘t i Y ‘Elé' ¥ 2 ’ 7 _
i VRS MM RAmmARmY S
S o
AL §§§Z§L éﬁ:ﬁ; RA G
L MR e
KT AR DOUEE Rt R
I . : o SR
RIS =X/378) I s P ik AR -
232 WBBEHIFAGR 2.3.3 BRI ER R

R0 7 i R A, JE AN BB 5 B A L 1) R
HEZME, FTEGeER. B mMrresE
w2050 Jory, A o R AR i Y FEDRR i X B P P i
A H bR, KB T — b 2 0. )7 a4
H TR SS I T8] L T AW S5 D 2 (15 18,
X7 o XA P R 23 F b st AT U7 1R P21, 3K 6 H A
HAARBEBOME, TE AN vi 17 B e e
0 H b, PRI 0 78 i 1 A DA s KA R E D PP
FRARP). R TR IO AN N 78 2 DX I80HEAT 2 Uk
[ AR TR AL, 22 T B AT 55 0 T Rp
78 i ), DX 38k A AR B8 LA 7 1) B[] i A ] B,
DA ZH R B2 TE AL 4, TE AN 3R 5247 3 25
R, 2 HEE M ERE A e I T Uy 1R FARIX AR,

SRR L, IR e AL DX 4 i A2 R
R 53y 7 5 7 3O R = Y 7 78 AR
Y7 b, B R R AL AT s B ORRFANVEE,
ASASAE P 1 25 18] O TE ALK R AR EAT EAR 290, T
YA A R A, TN SRR
IS, Hk, kA e = 4EA i, X2 547
FERERGY) R B i A2 LR ) L SRS FE R R R R
BT NN UM B3t i 0 LA S 4 (i A, (HAE—
SO R T AR R, AN e R
W59, W SR AR KX 4%, I Efahi A4 1
IHUEEARLITR, To NAVE AR OR R 22 4 B 25 38 5
PR 140, SundEHOIE BT BT M2 TR
SRR 5 i, R RS I AT 1 A



Fam

MR E A TEANUE s A R T VAL Rd

Table 2 Classification of UAV coverage path planning problem
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Fig. 4 Fov of UAV camera
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Table 4 The objective function
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[6-7,42,44,55] J J
[23,36,56,65,70,83] J J
[5.32,84] J J
[22,85] J J
[77.83] J J J
[38,79] J J
[82,86] J J J
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5 78 BRAERLRIE:
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Sk ha s =UE R 5% (constructive
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SR RROR AR AL U FLR ) R R 2 S B, TX
2 MR N e R AR R A — B, 28l
IR B SR R FAM S &, LORAETEANL
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AP NI =Y & e AT I BN AP S P THIDE 2% SN
RS, REMB AN SR AR BAT R A AR N 7 o 17 . R
6 RTAKS L 7 AHSCHVERRRESCHR.

k5 AHREMH

Table 5 Constraint condition

. FAbLLk B LR TR
-
T g s E AN Al o R
[7,23-24,30] N N J

[79,81] N N, J v
[3,6,35,69] v J J J J

[37.80] J J J J J

[2,87] J ) J v V)

(88] J J J J J J

To NV i B AR ML A0

| |

| !
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m | | % 2%
Mol | |2 o #
vl =] | & 1 f
ml | % i
Wl k| | B 3
v i~ ML "
Kl *

K5 TE AN ae s AR R 2
Fig. 5 The main algorithms of UAV coverage path planning
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A2 O 7 12 PTGy O — R R/ IME S
HAES AR (R, To AHLLE RS H ] P S0 38
S/ NAE SR S IROGT X33 56 A7 . B L) XA )
Iy T A M H B L e SRR e AL E Ok

R [ A AR AR L, A9 B e B TC L R AR R AR
W7, b R O B R s 3R A O (32 AT
R, AEEARR TN 1 A2
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ML AT &, e iEid 5L H PV RIDARPA
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Dong %5 B34 7 —Ff N TN A O 78 75 7512, 51
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Gy e AR R S Ay SCHR [35 TR R N TN AR o
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A 277 2. GaoSEPOHE H Sk — Fi ek (1 BORE ARG AL
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MREF L BB, Sl DAL N B3 25 R

k6 ZtH ik

Table 6 Classical algorithms
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RSy 2% X L Al WS Uk onely &L
3 2 BE R, AERT 5 Agmon (2006)
He T ZIREIE; mlf‘ % SRR ] VR, Gao (2019) 1%
TER BRI EE N R~ DA RS (83]
R AT 1 ] A AL B Dong (2020)
7 AR O % L Chleboun (2023) 33!
BRI B & Morin (2013) 4
Ak Rt sRAR A AN T 3R B RERE S Vroegindeweij (2014) %
- REf3 214 R LAk RIS ] KRB YA, Sadek (2018) 1811
BN H G R Cheng (2019) ¢/
. JR S I U Bouzid (2017) 17!
BRI %ﬁiﬁiﬂf MR, SRIRRTE Wa (2019)
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V38 F Y
mgRRA TN R ORRE, Chen (2018) 109
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o FRFR SR D et Guo (2022) [103]
k7 MEXE RXHEL &
Table 7 Constructive heuristic algorithms
SCik 7] AR 251 ik PRI A ARSI
Lin (2014)""] HPAMER KA B2k R, s R
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Table 8 Meta-heuristic algorithms
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uiydastyif BRI S Shivgan (2021)
AR Rl A% Yuan (2022)%)
et At T e SN UN T e Wang (2016)!'*]
o N o s Han (20201
R B PR ICYNGH Gy A R Xuan(2020)"*"
e HISBHOHERBR o e : (37)
EITR sk HET Y 1 Li (2021)
AR SEBE L Wang (2022)1%%
Phung (2017)"!
BARED RIS, — _ Baik (2019)12
KT RER: WStk o md; OO Shang oo™
ARSI BIZA T LURIRAE XYM UK g Ahmed (2021)!''*!
Bisht (2022)!!111
Fendji (2020)%
- Weslad R HEALR K LS Xiao (2021)B38!
BB K ﬂgf@f;ij‘;i C EMRTWREE  RMREEEA Lin (2022)17
" (I TR KRGS Apostolidis (2022)[113)
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18%
B e L ERR — EANEE
Bl 7 AR e E
Fig. 7 The schematic diagram of spanning tree coverage
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Fig. 6 The proportion and number of different algorithms
about coverage path planning

T %2 HbRig e B U7 5. Morin %P4 1T
— PP EE T S A RN ARAT 1 VR A S, B L Bk
I8 AR v B DL R A 28, X AL T o5 R T4
(maximum subarray problem) 1] &, 7] FH 2 & # &I 3K
i SR AR 20 BOR A B84 v BRI Y TSPl FH )
B, DR BRI A B



720 B owo#H w5 N

43 3

ENAS IR T % — RS SR AR I, 24 19 FEUR A
BRGNS 2R FE R R R, XieSF U0t T
F T B AR AORE  S02 A R TSP-CPP il B, X A7
TR REWE1E W] 1252 IR 18] A SRAG 1P AL R e e, (HLE X
SR e I T T SR PR . Wang 55 AN TVSTER Y T2k
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Fig. 8 The construction process of rapidly-exploring random
tree
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LG AR AR R i), 520 T — ik T i 2 1]
(K732 IR RITE AL BA 642, K T N T 33145
il T ML A B FIFL 2l 77 20, JayaweeraZ5 12006 6
MU 30 B T 240 A T s A R RRYE L, #2878
LR it 10 T 20 4000 1) 78 o R A R ) R, it T
RS N TS, LG 7151 S T ANLERRE,
CABERS W 5 FI T RRERE B % 15, N T 3435745 N
82 B 437 SR BRI R, AEELE BIE B AR ST PN R
H s/ IMELRC 1] RS TR, MinZ5 02102 e 3] 1 3 A )
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Fig. 9 The diagram of wavefront algorithm
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