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Abstract

With the continuous development of technology and market in recent years, the application of
UAVs is becoming more and more widespread. The UAV path planning algorithm, as an important
part of it, provides key technical support while ensuring accuracy and safety. This paper reviews
the research on UAV path planning algorithms, and introduces the basic principles of the tradi-
tional path planning algorithms such as search algorithms and sampling algorithms, as well as in-
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telligent bionic algorithms, their application in path planning and their advantages and disadvan-
tages in turn. Finally, this paper provides an outlook on the future development trend of UAV path
planning algorithms. We believe that future UAV path planning algorithms will focus more on
real-time, efficiency and intelligence, and research corresponding multi-UAV collaborative path
planning methods for different tasks and application scenarios, and carry out in-depth intersec-
tion and integration in multidisciplinary fields.
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Figure 1. Classification of path planning algorithms
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3.1.1. Dijkstra &%

Dijkstra 2 F- K £ T 1959 4, i 2 iH EAHURME FAE ke hi g i [1]. ) AR Je 4 R T DL
FETT UG 1) 3 B H T 1 AT IR R, T Dijkstra B0 52 DL Y HT CL4 4R B 1 i 8 B A2 A FE R, BB T
W EE HAR Y 5T E B R AR . AT AL, Dijkstra Hk T B SGE R I — Rk sk, ROy e T
XTI ERCE S X TIORE], B IRCERR Y 1 803 0 i), Dijkstra B30l FAtBIbR T B
Jet8 2 . Dijkstra BEMIZ 0 AR FSCIR BN R AR 5T ORI &, B T A 1 B
IR ER AR R, A B0 SRR O BT SN B AR I R BEIE 4 B R — AN, BRI A R ik
Ji. EEEFER, ©REHTAUEIE S BRA SRS, B R T DU IE R 2% 545 I B S R
Je ME—H E 11 o

Dijkstra 53 Fl T4 B 5092 M P43 18 R S5(GIS)GPS Sl « FLIE W o fy e bR 25 % e i (T OSPF
H1S-19) 54tk . {H2, Dijkstra SBVELE LI FE 75 B4 — MR BAS,  FEAS W e B3 i i 1 e i
BeAR. DRI, AT A R R ORI, BT I TERI A3 [A) (5 FH oA o B — ) A [ 2] S AT T
o, TESEIZAT A R 5 R B R B AR I AR O R, T AN X 2 B o S A 0 P T A EA T A B, B T
(R, S B AR B T S e . PUER[3) 5 J LT 46 #0227 VE X IS AT U AT T AL B,
R T BEBR AR AT AU Z . ER[A]15R R AN AR Dijkstra BUERHATRLE, BAEHR T AN
(IRERRE 77, X W AERFA 0 AMLER A2 RRI AR SR I i 22 Atk A (1) e 35
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3.1.2. A*EE

A*EESEAE 1968 4 H Peter E. Hart. Nils John Nilsson. Bertram Raphael 5 A\ H#[5]. A*BLi% 2
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3.2.1. PRM E3%

PRM (Probabilistic Roadmap) i & — i F T~ B A2 A0 IR T RAE I 7 v, S ale ) Ao = 2 42 11
AT DASK ARIE PG PR R A R AR 0K ) . e Kavraki [9]45 ALE 1996 4E4=HY, IR E 8 12 N THLEE A
BHAK. B ESHAE. WEHRIE &SR

PRM SLVEM) FEAL LR AT R AELT . X R RIS BAT R A7 A B PEAAL BERE 0. SR AR TR 2K E
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PE, I HO@EH B0 T TR AR ) X E AL T i B AL B R AT, S BB AR R T Bz .
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LaValle #1 James J. Kuffner Jr. [13]42 . ‘&5 PRM BykAH[E, #RAERES M PEEy S EH 5%
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X i R B IEAT OO, IXREABE SR AT 1 I R] SOk T RS AR RS, A ST 2R AL

3.3. AIBIHEZE

NI #3755 (Artificial Potential Field, APF), »&—F## WA B2 MK H % . T 1986 4= Khatib [16]
P ZAEPUENESS PR B A7 R R AN E RS, HAZO B AT R
MWEESBrAERFE 1, BB 2 s B A5 IR R, 18 B HL (] R ) S BT
KLFAEH 5 T RS Zh 0, T SL BB BEAS Y . 4R BB R AR H AR o 12 K HE A 0 3 5
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JEH BT AE R 2 Al B g B a] o T malct:, 7R SERM AR 2 kAR, N LA R nT DR P |
SERFRIE TR, W& TR PR R I SL R BT I B RSN NG (FR H Tl R A RE R 1 B
i, N L2 T B0 IR 8 s U T 35 4 = B A A

A RO N LA GEAFAE R A AT SO AL, A $ s TR 2R i o s [17]5558 10 R
FHREA E AR sS AR AR D T 5 Ge N T 3435 S0 00 J= i dee /MBI R . 2R 88)93 [18] 55 3d 3t 51 0 1 5 77 A S0t
FRINARHR T 5308 H A v B A Rl AN JC R B0E B AR S . R, 5N BEAGPAA RcH AR U TR
e/ IME 7]
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BB A BRI AR T IZ B S — R ANLER AR LRI T 72 X PR N TR BB AR, ol
WL, BALEE RTREEE. BOHSEE. RS RILSE, R RRREE. XMIERA
—E MBI B IE R, (HREVERITRCREUR, 55 2R E R ZREHE T 5 5
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PR IR 28 BIE A — 2RI T N TP IR 24 L2 2% ) 1 [19], HoAZ O JBAR RV 2 I R & e i B
HERTE A H TG AT ARG N L, FFd i R e AT 8 R A B, 5% N 45 e % B 2l
B A T 58 A AT S5

WK [20] 55 F) FH 10 28 D0 28 5 G A B AT 48— R ASE, SN P ) RO BRI s ) FH = R Sk it 42 )
ERAR AT G AL TR, BRARKL T omi g%, MM CRIESUBHERVE I RTIR T, SRAEPUE RSB E, FH071k
N SR HARAEL, AT D PR B2 R Sk
42, BIEHR

& 5% (Genetic Algorithm, GA)/Z— ik T B ARIEFE MR (%48 7 SR B A LAk Sk [21] . 3% AR IR
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PRI TR RSO AT B AR BRI A . ZEAR U B AT BRI (] B JLREA SR By 1) AMAgwis: (EBHLH
Berr, MR TT RER R N AN AR, FIEIE T AT R AR AR . B, FEERAR IR
R, AN BB T DOE I FUR R 28 mU R AR ) A OGS AT RS T R . 2) AIAAFP N AR
B FERNFHF MR Z AT, TRENIA— NS SN G R R . T8 T BRI B AR A ) TR, AL
A HA RIS AR, HIRZ NVIEFRE. 3) ENE R F T — ekt Ui &= . Xt
TERAR R (0, 3 7 R 08 5 OIS N DA R 380 28 i F P 5 (BT ) S PP Al 4R b, (45 BE B %
e (B (A1) P e ik B TR s TGS o 4) R BEERAE: BRI R R B i A 0 G CU R A R st
BB GO T — R R FRREELME K, 258 2 UaRETT LB IR A T g tofk, B ERA
132N L ERMEME . 5) AN 5 R . ERBRIE G, I G A58 SURARS Sk 5= A3 i Y ik,
BIAE RN 4R 28 SUERAEN 19 A Y C Rk (10350 40 5 DRI LA 48, 1T 0 S U360 o 5 B ML TR PRk 5 N 22 4
PE. 6) Ll sk n Rl TERVHE TR, REMRE ARSI T 250k, AR EHATIERE. XXM
AP Gk BTSN HARECE BAEA BN ER, W LSS HOE A ARl s AR E

TR AP, SR RE S B A AR BI04 I R T Il S P R T SR
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i, TRES SRS E R B AR T A & A R e e, R AR AR AR PR ST 2% 1) R o V7 = W [22] 55 5d
FE T L R SR N 550 BR O 5N S R B AL (DR B B AR B SR AN A B 77 B 1 R J=
BARERARIRE TT o B 25 K[ 23] 55 )3 Jeb 441 P 22 48 et R A8 L7 B o = A8 e Jd R AS XTI TR T 18
AT I [ AR T 2y BN S 0 5 A0 1) i i
4.3, WEHE

W 5% (Ant Colony Optimization, ACO) e — Fii i T ML M3 58 fr 47 NI ARAL 53, FEALA AL i)
HER TN . B RS TR KRS Marco Dorigo [24]41 Andrea Colorni 78 1992 4E42 . %
O AR =N J7 TR B 58 6 ATy, BB R R, B AR E B UL RIS AT SN . (5 5= 2R
WTE A2 BRSO — k=, B 51 S I s SR E R, 8 R UE B i — 25
AR RNIA ML B AT R AR 2, TG S AT 20 T 2 e B B 2R P AT I R

WO A R A SRR A R R ), BiBEE R RG] R R RRE I, v T AR R,
TR B 1] 738 1) 42 J&y B AR AR B S AR A A o B B2 2 B N SR s i PR s T e vl e, LA 1 8 ) A
23 (AR /N B AFAE S TR L DA, B2 5 77 A e 2K ) . YA [25] S5k SR SV A AT T ik, A T
VIGEHHE B AR, 42 THNAAE R BE, B TEREOHF EE G B R IPIGIRE 2 2 5,
BT CART R4 B 2R 07 1) 5 B bR 2507 A S B L, AT 3 358 b AR . At in N T g R SRS 5 &
LR R R R A RO T AR A R R AL /1. Cheng [26125 AR b v ) ISORE B30 5 BEDLE K BE
ghaREul THEBE B RMNITIE. TR B, W InBOR EIR IS R A E], BB R R TR
BB, R M2 PR SICHE B 2 TS T AP . Chen [27]%5 W2 @ ik 75 5 & Rk 3h 51 N A*
{8 BR BT SBAE TR LR R B PN R i BRI K R 2 A5 Y

44 N\THEHEE

N LIgHE 5 2 (Artificial Bee Colony Algorithm, ABC)/&—FlJg & 204k 5%, H Karaboga [28]/MNATE
2005 FH42 H H T e A ARE R 8. B AR, 1 B T B AT NI I R . ABC B0 3 B 1 =R E
SRR DA A ERE e . BN R B ST R —MEM AL E, IR AL E RS B e R
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DUBTHIBERGY), B AL AR RIR KRR, SECEAER AR E AL B, TEEHITH. X
Fhsh AR FEAR AT RE 200 Jo AHLES A2 I RIE AR K T4 -
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