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Area Coverage Path Planning of Unmanned Surface Vehicle under
Maneuverability Constraints
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Abstract With the increasing demand for water resources exploration, area coverage is an important capability
for unmanned surface vehicles (USVs) to enable mission-oriented applications. However, the desired heading angle
at the turning path is generally discontinuous for the classical parallel line-scanning path planning method. In such a
case, the tracking error of USVs is large, which would cause low efficiency of area coverage. In view of this
problem, this paper presents a parallel line-scanning path planning based on maneuverability. According to the size
relation between the scanning width and the turning diameter and considering the constraint of continuous heading
angle, our path planning method emphasizes on the path planning of turning path. Verified by the simulation test, our
path planning method could generate a smooth area coverage path planning on any scanning width and USV turning
diameter. Compared with the classical parallel line-scanning path planning method, our path planning method has
increased the USV’s efficiency in area coverage per voyage and path tracking.
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Fig. 1 Desired heading angle curve during turning in
path planning

AR LR SRS IC N A B, 2 Pk BRI,
HEXE LA SE IR A [l 5, iR LA — (Bl 5% EAR AR
Wiz g, HAfmMAESAR. —JriE, JoASE
X AR B 576 2 A B BT R A 1), DA T JC R AT A
BRI 0] 2 B A, ATk T B I 18y DXl i K
Ry S —T5H, 575 AT GE R, [0 B
PN SE 5 Il 3% ELAR R/ SR RN EFE | 2
P IE A 22 B B N2 AN R 3K

T i DR e A ST B 1) £ AN o B R SR AT T
VLV 5 [ AR RN AR B AR LA IR AL, LATE N
FRESRNENE 90, B 1 T0 N P47 243 1 et 7
E = S i B Nl RS B W L EEER GV NANPN



% 2 #

I 7, F: BRYUBAHYRTHRAMRIRE ZHBZAN

- 145 -

Z, BEINNERPPEL R, B TR [0l 5% Bt (718
o SRR SRS, RS HEE XA T AR L
), S BE

2 EEEREIHSHT

ES 0 SN 2R 2 Rl L vl PN VAR R TN i
O, FERTEEI X S0 LJC AR B0 o 130, 4370 5E
JE R AR B RO X 5T URRAIE , I 0 A (9]
F b BLid A LR o

Ji, RNMEssh N SRR ZMREE,
wEFOLE A, AR, R R

e 1: A% BRI

B 2. PRAFIC A MELERTA T 7 s E

LS
Q
\

AT B AR IR v, A AR AT R 2 TRl Y
FEES, FROpHSHEIEE, S K SR A R, B
1 TR TR . 8, JCAME R B AR A
R AT 43 SR 4 58 B AFF L RPN I [l FL
7 3IMIEE, E 2 s, B2 9. d I Mg
ANGEH G EAR, w ORI SHEEE, s RS,
O, Fl O, 52 TC NP E H IR ELC, S . G a3
N S G, A, B 00 BT IR S
SRS, €. DL E YR IC NS RFEIE

B35 T AR G B 20 1) 1E AR 5 [l LA T, A 1 £
900, WiEFEF I, WK 2 h 3 FAEIE Y A
] F AR AL A 3 B .

w :."70' C 3
s 0, \ ,«"’ B

S

(a) s=d (b) s=d

(c) s=d

B2 ABRESRNMEFEZMXNNXER

Fig. 2 Size relation between scanning width and minimum turning diameter

HEEAE ) F1/C°) SR F1/(°) ,ﬁyﬁ‘%ﬁﬁrﬂﬁj/@)
A A 3
9 . 90 . 90 \
\\ R INATH 0 \\ EHrE \ E 881H
N C B G s 4 c D B G 0 - >
) AN ) A
—90-¢

(b) s>d

3 EEIEYEEEATL

Fig. 3 Desired heading angle curve during turning
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Improved path planning of parallel line-scanning
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Fig. 5 USV’s simulation trajectory and uncovered area
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Fig. 6 USV’s heading angle curve during turning period of simulation
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