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Abstract

Path planning algorithm is one of the key technologies in artificial intelligence technology, com-
mon A* algorithm can generate road route quickly under most circumstances. Given that it can not
achieve the best road route and working efficiency in different working environments at the same
time, this paper proposes a weighted A* algorithm, which shortens the running time and enhances
search accuracy of the algorithm. The improved algorithm is implemented and tested under Qt5.
12.9 and UOS environment, the results show that the probability of finding the shortest path is
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100%, and the average running time is shortened by 12.3%. Compared with the standard A* algo-
rithm, the weighted A* algorithm can shorten the planning time, reduce the search space of the
algorithm, and improve the applicability of the algorithm in path planning problems. It improves
the efficiency and smoothness of path generation in different environments, and provides a new
idea for the precise control of operating vehicles in complex backgrounds.

Keywords
Qt, A* Algorithm, Heuristic Search, UOS, Path Planning

Copyright © 2023 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. 5]

IAER, BEE N TR BERARM AT E R POE R R, B RENLEE N ST AT 78t LT+ 3] — AN & .
Horr, BRASHIRIE R RENLEE ABE TSI R R —, IR AR L TS, RIE8e
PP REFERR, TR —F MES s A B 21 H Ay B 1) B I B AR (e e PR S I R], JEREE S545) . BB alblas A\ 2
—NEAMERE . BB IEsIEH AT E AR RS RSt BENLEE AT DLERZ N 2E
484, I DUZIRTE MR F | E83), $T— RINERIMES . Bablas NRA BERWET T E A
RIERTS . HAEl, B AMEAZRK AN AL SR A 2]. BIEVAE BN NAERT . Rl &
P M ) A5 AU ) 82 P ROR AR IZ (3] WK ALER N BRITHLES N [4155 . B ahblds NEsie ik 248 1E
BRERFYY R A (A, 0] 1 B S5 S 0045 B AL B I B Bs AT 0 A AR B, R BT — R RS TS
FRMAZ LT RUE H AR SURIIE N Rk . R 91 R A2 AT DURIERS S A8 NS BEARAT Bl B AN 2208 ) [ i
W o AR SR — PR FH B A2 A R IR 30 7 B9 o B A TR O M RE AN TAE B B LT 1968 4, Hi Stanford
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TR Qt FE A& MR Z Qt Creator & —MHT Qt TFRIEELE T GEBITKIAE. Qt
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2, B REEME AR B IR B B R BR R I 5092 . Kalman 5735, MeanShift 5%, KCF 5k, TR
J& 2 3] (P R BN B 5526 (6], FAN Z5[ 7]t f# ] MeanShift HiEIRGMANLIE NN E, JERA A*H
AT SRR AL B AR, T S IR E SR P8 A ) AR 5 = 4% ) ; SALEHIZADEH 25 [8]F
Fl RRT HyEA 2 ML NIz 845, ([ OpenCV & i KIF L HAF BIPLEE NG E, K
oAl RS T B LA N ER 4TS ERBE: HUANG Z5[91f8 R 3~ S8 2 R IR ML 38 NHIAL B, DA
1 5E AR R AR VL2 N AL L fI AR A . AR 55 N6 Q-Learning 5% I MR AK. WSlok 218
HAEBNZS RGP B T B AR RO AR I8, 32 —Fh i Q-Learning M2 BIHL A8 A RS A2 LK 5
TE[10]. TRAAZE S NS H 3 TR BE oAb 2% S MRS S35 N BhaS BRI B[ 11 R T8 R B AR R
EAELR GRS, R B — DR SRR I T S AR PR A 1 T B AT R, AR R B AR vk 3 R AL
AANMALE AR H AT BRI EE EE R IR H AL B R . — R HKCFREZAT . A7 B (S
BHEEAY, mHTMAAESE, K2R, AR ENAE R ER. AT SIS L
N IRPRE B e R 4 PHER A 1], AR BEAE & Fh 1S 50T SE AR IR, 30 75 ZEUER IR UL AS A G
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B Rk, HEENASNENEEG RSN, FERAEAARIFFER L, PLSEIX L
NHRE B HI[12].
ARSCEERT AR T AR R AR AT SN, AT ARG A A R, FEMES SO B 1)
THOL R AT DA AR ks [ B E B S R SRRt P UM A B A M P, LT ) PN A T AT B A
3. ABEERERR R EX# S %
3.1. ERE
A*(A-star) FIE S — PP A X B o SR AR B B AT B A AU ELREA B o A8 LTI A R A R
e TR L s R R 2R . ENLBS NS, AR TR shLes AR, HEVEE
SCIHE R BIVPAT BRI, ST AT R R A, s X SR B SN A B MR T R, 6
RN AT A, BRRBEARH T R H—HRA () FR:
f(s)=2g(s)+h(s) (1)
Zj:m cost(s,,s,,,)(k < goal) )
A )2 s ERERAEH . MIRATESE N — A Z JI 75 /U, JATS S IE AR i
(THB/NIT S ()2 A s BEBHE AR . AT A s BB ST, X Hate A*FEr
JE R ERE . A*EIEEIBE R T, BRI SEBAF A B Ais) B S /N (P S i ) B 1 R AR R — AN
DI A A*BIEE R ANME A SRR P 105 i, 5O &m Pl 1975 s, X E R Z A open_set F

close_seto
1) ERSRIEIL T, 28 KRB h(s)8a2 0y 0, WK g(s) P& T e, B SRR BRI 1
Dijkstra 5.7

2) W h(s)IRZ/NTRET AT AL s B A, W A*SIRORIE— € REWS SR B RR AR . (HIE 2 h(s)
ME AN, BRI PR 14T, ot B g .

3) R h(s)TE4RE T AL s B RN, ) A*SLENS IR B Rt AR, TR HOEBEAR P, PSR,
AR5 T AREMEIX — sl PUNEBRA AR Rl 200, BAVRMER V) R B A& b 2k .
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Figure 1. Three different estimated distances
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Table 1. Traditional A* algorithm pseudocode
= 1. 158 A*EAAKES
16450 A*5Hik
1. ¥IUE1k open_set Fl close_set;
2. B AN open_set H1, HEEM LN 0 (L% M):
3.if open_set /N NZS, then M open_set IR B 56 28 e i 4 A5 e
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4.if 15 pin A%, then:
5. W& S FFUIRIZ D IBEE parent 17 8, — HIAFIEL A
6. REHREI )RR, BIELH,
7.3 QR A n AR AT, then:
8. 475 55 n M open_set FMIFR, FHFIIA close_set H;
9. W P A n BTE RARIE TS R
10. if 4BIT 45 A m 7€ close_set 7, then:
11, Bkid, JEECR — RIS
12, if BT 51 m B ATE open_set 1, then:
13. & 5 m # parent A7 5 n;
14, THHE S m LS
15. J&15 55 m M open_set H;
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MRAEGN) A*EIE, SRSB4 value, K88 KN, BiE oSBT e R,
X value, KE|—EME, JARRBMEATR 0, SR0BERRA R T RIEAF RS
HE B OUAFEIE I value, M value, 7] LLTE i SRR RIS AT R . An R 7 R AR LRI SRS A AT Lo
K value, FIFUE, QR TR EIE AT 3 AT LOE 458K value, FIFUE .

1E AR TR EAGE h(s), h(s)HEITIER:
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Hrp: d RNu B s MBS, x &7 W BEREEE, valuel NIAEESEL h(s)N s 7155 E2 55 IHER
JUE SR .
A A*BE L 2.

Table 2. Improved A* algorithm pseudocode
2. BUtE A*EEARES
AL A* S
. WIUE1E open_set Al close set;
B AN open_set HY, FRER BN 0 (S E);
.if open_set /N¥%%, then M open_set HIE B 5 4 5 i 149 A s
AF TR n NZE KT, then:
. MR ST URZ P IB R parent F5 4, —EIAFE A
CIREER B R, BUEAR
ISR A n AR R, then:
. KT 5 n M open_set MR, FEIIN close_set H;
.M S A n BT AR A
10. if 4BUTFT A m 7E close set H', then:
11 Bkid, BEHCR — MRS s
12. if BRI 5 A1 m HATE open_set H, then:
13. BEE T A m 1Y parent N5 A n;
14, THHEFT S m IRk
g(s)=g(u)+cost(s,s,,) : h(s)=distance() : f(s)=value *g(s)+value,*h(s) ;
15. #4795 55 m A open_set H1o

O 0 3 N L A WL =

4. Qt A it 55C|
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Figure 2. 45*45 Grid
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Figure 3. Starts, ends, and obstacles
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Table 3. A* algorithm test run time
&R 3. BRI B TR E]

Hhy RN FE I (8] /D value; value, S Ji I 8] /A
46*10 0.00115 1 20 0.00097
92*10 0.00185 0.5 1 0.00156
184*10 0.00339 1 20 0.00279
416*10 0.00626 0.5 10 0.00573
832*10 0.01179 1 20 0.01038

FR R AL P YIZAT I (A 0.00489 s, B4k f5 S RIS 4TI ] 0.00429 s, ~FHHETHRAN 12.3%.
VL HTE B value, FIK/NG, g(o)BUE K, HRZSEE/N, BITHEERS, W THERERERAZ R
DL BT MK value, KX BB SIS TR B R H 0. 1 Had i g2 B /N A7 8CR fsem, R
SR TR R
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Figure 7. 9*9 Test result
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Figure 8. 19*19 Test result
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Figure 9. 45*45 Test result
B 9. 45%45 MRLER
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Table 4. Accuracy test results
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Hi P KN G REKE value, value, it e B AR
9*9 8 1 0 7
19*19 21 1 0 13
45*45 33 1 0 30
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