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Abstract

The research of unmanned surface vehicles is becoming an increasingly popular research hotspot
in the field of marine equipment. In order to make surface unmanned vehicles more autonomous
and intelligent, path planning is a key technology. Since the path planning algorithm was proposed
in the last century, it has made great progress and achieved fruitful results, especially the global
path planning algorithm, including the traditional path planning algorithm and the intelligent
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bionic path planning algorithm. Based on these two categories (focusing on traditional algo-
rithms), this paper lists the classic algorithms, and summarizes the basic ideas, advantages and
disadvantages, and improved algorithms for some algorithms. Finally, the prospect of developing
a global path planning algorithm for surface unmanned vehicles in the future is presented.

Keywords

Surface Unmanned Vehicle, Path Planning, Global Path Planning Algorithm

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

KT 6 A ME(Unmanned Surface Vehicle, USV) & —FfiEit B 5 2K AT O BEMLAE . T4k,
B E Ak EAUKHC ARSI R, AMITEE R RE 785 R0 A B S SAIE L B8 77 197K T e A E -
{EHEANE KT TE AR & anfe], oM N RIRAE BT AR5 #02 L S st a0 S, B
AL (Path Planning) I & 1R S8 0 — /N ER o teAh, BT B2 R A0 IR 2 R i 0 A E R e /KT, TR,
AR RN T v E A A

PR LRI I B R 3 N4 R B R LRI RSB E A R . A SC R EN AL BRI, %BE gk
BRI E VLN B0 A 22 B AR R BV 0 2028, bk T T8 AN RE 8 S B0y ) 5 A SE AR DA K i A O 8 R SR
BAT AR
2. BGRRIEMRNE L
21 "'EBHAEHRER

| FEAR 514 2% (Breadth First Search, BFS) &8 4% ) 7 MR, w4k, BHBHLBHr AL,

BFS fE# R 2R, B —Fh DA RIS A 1 7%, BEE ORIEHE 2R 3 (10 B8 42 2 e i
Mo N T SEBUECIRAE S 2451, BFS K BA %1 (Queue)fE v openlist [k 4544 . BA%1 ¥ & open 1§

£ closed fr4t, 4 open 55T closed B, RIRBAFIZE; 24 open KT BAFIK FERT, K BAFI H1],
WE 1 [1FTR.

YRZE

A\ A\

Closed #5%t Open 15§t

Figure 1. [1] Queue
[# 1. [11BAFY

ZELN AT RASCEA, B g — i, B4 ZI RSB, A%
AN, WK R B LR XA ITE B AR, BONE DRI T AR i, H e R
e [2]. B 2 208 L e R R
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Figure 2. [2] Breadth first search process
2. [2] BIAERREIE

2.2. Dijkstra B3 (EREHIE,)

Dijkstra 573 [ 3] fif = Rk 22 5l BHITHIAE 1959 “FE42 Hi ). Dijkstra 53 R BEALSE I 2 (1 L B
MR SE . SRR T SO0 B, EIl o BT RN, BRI N, RERET Rt
B, AR SR B N A 8 m o, e, BRI, %A 5 TP e S
EORTERRS, XARE R ITA RS, DRI mU B A A e iR B

2ot Dijkstra 5595 BRI ER A 00 5 18, L o P FK) P A0 It B A 24 P2 PO 8 o i i) 498 K HLAZ 5%
EA AT ERR, AR, B DU T R AR OB Y AR R A AGE

Fi[4]F/E 2 4 Dijkstra Bk IMALIAMEAR, (EFFTEANUIER 2Bk A5 G A RCREIT BG4 »
AR RIE B B RO . MBEXT Dijkstra A THE A RI I, IE[51% 5 NBBIHL, @ aevs i
AT RN BBV, R IZEAES B B AR BT DL, AT A, W R £
TR L6148 W8 FH e /s — SCHEAE N A A B B 450, e DAL IO 008 SR BOA RBRAR, THR AR

E X
2.3. A*EE

A*(A-Star)Fyk 2 i Hart [7]56 82 I —Fh i R B RRI S, LT Dijkstra 5032, & —FE &
k.

A*SEEIIE A A b A, RO HAE R A e B, A S R 2 TR AT T R A% 2R 49 i B i >
1o Bk, X MATRAERAER RS R R SR KA R I S EURA S R REE R, E 2.

BEXT ARG A*SE AR IR S 22 LR E U9 40 ) L, I I [8] A S Y 1 17— b Ak X0 o i
A-star SLIE AR AN, 3 DA SRR AR bR B v SE I PRI A B AR AT I AL AL B, g RO
AR Z MR, OREE R 7 R IR R TEAT AT ATV B SORE[9] Sl I T R AR R UK, AR R K R E S
NBTBIVEAN TR AR X 22 A MR AT B ARAC B, ORI 1 SR M AR i B AT 2 4tk WS [ 10]55 K P A
[ PRI E B 8 ' DA il A BR800 58 AT T TR0 M 1648 3R A R0 F 4 R B AR K L RN SR AT I [A)

2.4. ATLEE
R AL B R R R AR, TR LS N B L SRR 20T, AR5

DOI: 10.12677/aam.2022.113152 1402 IR Esid


https://doi.org/10.12677/aam.2022.113152

VLR 4

Rl miy &l ZENRER, I BARMELEARE T ERSY), @K, JFm e sE R g
RIFRALERAE .

PR R B B, ROER S S, (HRAERRSMERR L SRR E R ME T, IR A G IF
HHEEZ REE, RI— FR G B AR s A B 0%, B kg T LA

NPT RN, 2R I T — RSB HEE, S s i B 0 153k
e P, A R0 BRI B A 2R R A AR AR T S IR T Se B i [12] S5l ik B 2 e i A
TEREIE B MBI AL G, RIEACERE, AR FERSY)IL S A, A RIS A 2k .

25. BT REREIMIIEE

BT RBERIIZE S FRIT13] (Sampling-based Motion Planning, SBMP) %9 3= B8 41, & M % 4% 28 K] [14]
(Probabilistic Roadmap, PRM): A HR# 4 & BEATLR [15] (Rapidly Exploring Random Tree, RRT)iZ:.

PRM Va2 — Pt T B R B AR S, oD S REN LR AE i, R A4 T 8) AT . 1R EE N
PR RAE PTG R, R R B R G E. B, AbERAAR, &ZEERRE
HoRRE SR D a A RS TR, SRR &N,

RRT 22 i 3 & A 7 E el d ik B — e B AR AR I R AR A H], RE R A IR F
ALEATIERAT . 27RO g HLBENLE, BT Z il B EE R, U8 & I RELR PR
REFRBIGIEMERAE, BRIUEXS TS A it BURE & Y o FLBh s U2 BE AT 1T R TCiE 3 S A Br g 2
8] 5 Hoo i 28 2 (R)IE5E, %05 — e MR VAR B H R4

HR[16]55HT 5 fUg Rk 5 U1 SRms, A RS 7 PRMOIE IR R AR K I3 i 1 A1
. BABLT]51E PRM iEI SO Rl Bt N T30, e 7 oRFE SR E, el 7 saeiifte. i
FH[18]5% H R Uk RS 7 BE AR PRMOVE TR R S4E R, 814584 0 ) R AT RIS TB) R ME D, KK $E
TEIERE.

HYE[L19]5FFR T — PP B T/ WL RAE 53 R IS5 RENL RRT 8%, MRESE RS T RiE
IfA], e VIEGEAEE . A 20152 7 — M BAnmin PE o RRT 89%, Jlb 7R SE, 185
TR, VAR ANEEN T E M. FERLEHERSIEES RRT Bkt &, HEFERNE
Pige 18, Itk 7 HiAT dR i H R 2=k .

3. ERtEEREMREE
3.1 WUEEZ

IR 9%:(Ant Colony Optimization, ACO) /& Dorigo [22]25 4 H i) —Fh & GE 07 A 25 0% . BUREELIE 3
R Ji HE A W SR B AR R AT R R (W AN AR [RS8 A I R BT AL » il 38 7 i 11, SRRk — SR
A RS R R (5 B RIRE 5B K ERUR L), 2 5 I BOR 2126 LT, B P15 B RRE J g .
DR B R M BR A2 M5 R R E SRR, AR B 2 O B T & (0 B AR B A . WU SRV il it
SRS L B B 1 I R ok TR B LR AR

WO — PR E R BEE, FIRT 4568 K AR R, FRMRER vERRR, H2Y
BUME B RBEVESH N, 18 FIE R ARSI RN R AR .

B ORI SICE BES , D BN R e A A5 1), /N [23] 565 1 — P T 5 51 1 R e
ISR B, A RARTE 1 BRSSO FE AR U 1 R I . K [24]) SRl IG5 B R A A1
AITEJE R BRBR GINF AR R, B 7 R EE I AT AT PEAA R0 o AL 7 [25]) 56 A5 OB BvE P 5] N K il
B, R T MORE RS, TR IR A BIEH BT TR GG EE SR AR

DOI: 10.12677/aam.2022.113152 1403 IR Esid


https://doi.org/10.12677/aam.2022.113152

VR 4

3.2 BEEZX

18344 5772 (Genetic Algorithms, GA) /& Holland [26]#& H 1 —Fh Bl 148 28 vk o HL R H R AR P& & A7
MR IRBEN, B, X BREEERAE, KGN RS AT 2 s e B R — X, X FEERT
P 2O 2215 3 — AR R AME R A B L -

BHEREE IR, 2 —MEERN 2 RIAMEREE, &6 H TR 2% ) B2 1 0] & A
R RS A BAR AR IR R o {H 2 SRRSO B 18 FLAS B A SE AR A v 2SR ) 3 2%

BE XL R RCRAR, SRS R AR ) 55 ), T IS [27] 5558 H — bR T e O & g A BE,
I T AT VSR ARS8 AR s ) S T B, SOE T B A SR (A RO o U [28] S 1 A Bk AR i e AR
R, DRAN T IEE RSB A w1 ) I LR T T SRR HE R 2 . T 52 [29] 55 SO R A I
%, PR T R BE LR AR EE, SRR, B EIE A AR T P R R AR I AR AR R
AR AR ARIRBH R D
4. BE&

Bt TR 4 O R SRAORAOR T A KT 0 5 S A R B AL (52, BLFBCRER BN
FESAGRAFAEVF B A R AL, O T AR REIE N SN 5 A% K AR, KT o A\ E B A R 500k 00 7
TAHE LA . BAERNAN A RAEAER TR — 3Tt ARARWT LR J7 1 R R S 7T

1) B PR EA S E DA IO BR AR R AR S, A I B 2 N AT 5

2) BEZMEER G DU AR HAE MR A S R A AR LR AR & 1 T 1

3) JFREZ AN To N IKTHIFE 4 Pk FF) A i) ST 7

E&mHE
2022 SERTFUERMIT 5 S B BIHT TH I H SR

SE K
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