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Optimization of A* Algorithm in Finding Shortest-Path
LIANG Zhao-Yang, LAN Mao-Jun, CHEN Zheng-Ming

(College of Information Science and Engineering, Shaoguan University, Shaoguan 512005, China)

Abstract: In the field of NPC game or GIS system development, there are more studies on finding the efficient method of
the shortest path search problem, especially the research of A* algorithm efficiency optimization in the search of finding
shortest path algorithm. Most of the maps used in artificial intelligence or algorithm research are based on arbitrary graphs
rather than grid-based graphs. Based on above mentioned scenario, by combining arbitrary graphsu}\yifh grid graphs and
directions, an optimization of A* algorithm is proposed in this study. The heuristi¢ search strategy is improved, which can
reduce the scale and range of algorithm search and improve the efficiency of A* algorithm. Finally, the experimental
results show that compared with the traditional A* algorithm, after fhp optimization of A* algorithm, the heuristic search
strategy is more accurate and the computational efficiency*became more efficient and more quickly.
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TEAIE R I AEDL R (NPC) 3evt DA S EE A B &R
4t (GIS) R FEH. A*HIEGIR 2 Kk i F B R I B
AR, AR T DAHR 2t ] B A R] Y B R B AR A T R
K| I, ‘B Greedy Best-First-Search (570 i £ #4248
FEE) MRS IEA A E ), BIRE AT LR B &R
AT B AR AE 2. J3 & 3 (Heuristic Function) %
FEARE ARG A R B v, e B — AN K T i)

Wk PR B R, B R A A
BRI R AMEARFTRA:
Fn)=Gm)+H@n) (1
G(n) TR WHIHE S B H AR A T, /38R
B B R R, B 0 )4 A T AE 3R AR
H(n) 524 R0T5 5 n BIEBR 4T MRS T
SEIE WA A5 AT, BB JE 4 (Shortest-Path). f7 1
L, Gn) RSB, HOn Rl THT, Fon WZR 1
$n (Y B, AT B B R HO AR R, AXBE
YRR BRI T Hn) BRI, 1Y R(n) o7 n 5 H
KT A0 B S (0 SEBR LA, A0S H(n)>R(n), MK 7
I 45 R0 L/, 452 9 BB R, AR, (R
BELRIEAS B BE A2, G0 H(n)<R(n), WH ZE 5 17 1)
M R, HR TR, AR, (H A
SE B AL,
16 A*ELIEIIS2HR b, 8 OPEN %1 fil CLOSED
B 2 K A7 T A S LA AU\ OPEN % oh,
OPEN 71| 0715 #5045 I R % 6 ¥ 4600647 T 7 HE A

CLOSED AR FSRAF iiH 5 5 75 i Y OPEN B3R Y

A& B bR S B U AR B R R — A
Al A R EE, #%g%ﬁtﬁ‘]%#’l\%ﬁﬁﬁliﬁ
OPEN %I, [ %5 24 81 75 5 M OPEN %1 % % 51
CLOSE %%, HER B,
A*BLERER B B R BRI 0 T A e,
ALY R F(n), Gl o B — MR B /NI A
DAL HE, B 2R 2 B 207 15, AL AR S e 3 R Rk
1) o Ath f R e AR R, HLAE R4 AR 3 T B R HE T
{2 A*BVE P A R 2 eR e — Pl b 28 56 0 7 1Y) BR 28,
TR A R E T A BRI, T AR FE LR
W T AN e P, AR ME DR UE B TG B 0 71T R 0 A2 S A A
1), B —E JLE FAE AR s i 5 IR R, A
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S SR MR B B A A, SRR
B A R B 5 AN e R e T
HILFEIRFR OIS, TR EF ST A &, T
VEFRIUE] 00 B . R, T 6 A % 2R B A
ARSI SR BRI A &

AREEVEAE S2IRIE F I AT A% 4 B — A i R, 4
S B PR 3 A e — RIS G, S AR b
L R4 B 2 AN TR AR UL fy b L e 55 2 i )
5, I ELAE— AR B SR O T A — . B9
3E P ARSI B AR A A 2 S U R
FEF. L FEE ™
2 ARBEEIIMR AL T &

WAL GE M A% B3 T 6%t A — ZR 501 ol 21, 4 A
BATF AN ] 25 5 HE T P B0 BT 1) A% 0.
2.1 XA S ITEMEER RO AL

A DU FA 43967 4 FELAE 2 At e B Sz 4 P o T g
H LA “ZEAE 34 (Dead Loop) 7] 8. X BHL S A ) s 1] gk
AT LR MR 4 B T B, SRS T 2 e b 34T 55
FLR AR AR, SRR e SEAIB PR 10 o L. 49 4 730 0k 3
DRI PR PRl T R T R 4 R A
A [ AN, A N BT DUFE g — AN /0 M
V), /I ) S A 2 0 T 2% 4 R R, ST R 45
HAAE ELAe A B, I B R0 43— B o 1 b R, i
PR T LA 50 0 S N L R — B ). T
L) 4 75 PP i B 1 101 22, SR Ak E
A R R 2 B K A SR 2 S e T D
ST e BEAR R f 1 R, T FL e P49 R
[ 5 7 2 B 156110,
22 MAGEETFHMK

Ja & X PR AL (Heuristic Function) B 8% 3 [H]# Hb
Y B RGN A* SR 2R, R T8 R 55
IR D 332 E BERF T 2 —. A 457 1k 1 L il
th ) A7 AN R 25, FTORARBE S 2 108 & 15 B0, £
TR R 5 RR A A R Bk e, b
LR R, LG AYEIE IR R R B H(n) 2
DAE B9 A SEHLE 1 S 07 190 (0. 6 L (04 2 0
& (Manhattan Distance), KK JL B 45 (Euclidean
Distance), % ffi £k i % (Diagonal Distance), V]t &5 K
& (Chebyshev Distance) 25, MG R A*Hyk PIRK LR
1o B O B, H A B B (R A
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#F % (Euclidean Distance) A

Euclidean _distance = \/(A.x -B.x)>+(Ay-B.y)? (2)

1B IR L F A B 120 R 3 8 R B0 5 R B
FR IR, BB G(n) FTRER 58 K U B 3L
H(n) KA, T H I I7 iR AT E AL o ST
B K. BTLA, B LU Octile 25 B3R EAT A4, Octile
PR A A AR R RS L REHEAT 4508645

Octile_distance = max(|A.x—B.x|,|A.y—B.y|)
+(V2-1)xmin(|A.x—B.x|,|A.y —B.y|)

b max FOREUR KA, min FoRBUR/ME. 53
b, EEFERMN T ABANIEZ I T I M
(Direction) [KI 28 15200, 02 A FE B RAE R4 2%
i, 24 ER AT REAN S I I 2 R AR, 25 8~z
BRI T —ALE B AR D, FEINKT5 A
¥ (Direction Factor)d ﬂé?ﬁrf‘%ﬁ?ﬁ (R 5 e pf .

F(n) = G(n)+axsin(0) + D X Octile_distance(next) (4)

Horr a fEURUE LB 21 K, B HUR T 5 TR E A* SR
I SCHRYE, Xt AN [R5 B0, 3N L i) A i B e
SR U AT R, B LA AR B RN R E B
EEDLCRIE AR FE A 5%, 0 WL 4619 A H Aty
RA SRR, HATT A5 T DRI mE R
=, BN REZ I A,
23 M RBEFRRL

TEARGE A*SIET, R VT 7] OPEN R AL IR 75 24K
B F(n) 5N R, WERXS OPEN RBEAT BEAK (118
RILEL, 2 FEHFE R RE R ). 7] LIRS OPEN %

)

W5 AT HEF?, AR B R F(n) (B H/NIT ST

T ). St — LB R, R AR AT,
BRI EE, T B ARAR /R IR MR A M 0 5 RO
I HE . 245 SRR T 563K FEY B (QuickSort),
T BB A HE . 45 B 0 D TR A,
K HFENHEF (InsertionSort). f7 F 3 VA IR, wift 51 FH HE
HEFF (HeapSort). SRAGE AL (40T 771 T LA B4
KT OPEN K HEATTH - HES. feJm, BT OPEN &
N1 2 RO 10 B AT PR 44 B U o, A
13 OPEN Z UL ARFHAT IR A, LOBE HL AR UCHB T FI
1% 461> OPEN ZRIIE B R 5 > 50% I I,

3 AL AL RIS
PRI 4 T

//Pseudo code
while OPEN has Node do
if temp_ Node equal E then output the path with
temp Node
else do
Init Queue = {

The neighbour of temp Node;

for each node in Queue doy |
if CLOSE not contains node then
(/AT LRI R 5 17
\ "~ if Quete.Count > 1 and node is not in
direction from S to E
then
push node into Temp
else do
if node is in direction from temp_ Node to
E then
A BAZAT R R R R A
calculate the value of heuristic function
for node
push node into OPEN
set temp_Node as node’sparent node
else do y :
push node.into Te-mp
I IS AT CLOSE U2
push temp Node into CLOSE
pop temp Node from OPEN
if OPEN.Count =0 and temp Node is not E
Pop up the first node in Temp and push into
OPEN
if temp_ Node is not E
Can not find a way from S to E // N F1E 5 42

4 SCER AN LA

XA G0 ARSI PG R e U AR A b EET,
NTT TR 0, BIRL, Rl 7y /N B, #8730 45 ACRS e A 5%
AT S A [ A FE R BT H.
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M1 IBEE AT LA Y, R RSP0 3 3 R A 1) i ECE b, AT ) A*ENEE LR G A BE
(IS LT, B S Pl A% AP 38 K, 38 AT IR [ A A HREL > — o), FER% b, G LA A* SR TEAR.

®1 MEHELLRSS

A 1 st g 2 WIBTER ER e 5 4 PIBATER
e A f&48 A* L A R4 A* it A f&48 A* L A R4 A*
40x40 534 619 532 624 533 616 534 620
50x50 864 950 864 951 865 953 863 952
60x60 1252 1349 1255 1430 1254 1350 1252 1295
70x70 1714 1823 1720 1823 1718 1834 1715 1848
80%80 2245 2378 2244 2374 2245 2376 2247 2377
90x90 2882 2996 2880 3002 2890 2996 gs 2993
100x100 5195 5283 5197 5285 5194 5284 195 5283
S L JEICA RS I ERIRS S R LR L. %g%ﬁ%ﬁﬁﬁ A*FLR LA, BoR T

M 1 ANE] 2 T LA H, 72 B RE A A 5 5 A R *ﬂé%\%ﬁ%%ﬂﬁﬁ 1] F 5 R
O 0TF, FTAE [F AC/INF  E, /ES2AT e T 1
U B LT b, REAREATARHG I £ S5 5%, ol
7L 0P g 483 4. 1ELZ88 BTN 7 o 1 48 ek
) A3, 0 L B A 191 4

B2 A O A SR R i
T 2 1S T DA 7 i 2 P )

_-lf T 290 T Bt ] PO R A5 ey 1k, 2 384T B 1 A

,,,,, N——— DB B L, G (L3 ) A BEI L A6 0 AXBETE:
""""" : S HEUMRZ, B E I OR, RIS AT I A AR A
U5 AR TR IR i i 0 SRR 2, 42T RCR 20 50%.
\ ¥
\ ]
Y %2 ESIERLS
— L U mRERER 82 YOS R 53 PBITLE R 5 4 YOBATEE R
; Wl A*  feBiar | fRILA* | (AT WA*  HEBAr fRiLA* f6d AF
1600 417 619 422 624 418 616 416 620
2500 646 950 645 951 647 953 752 952
3600 931 1349 932 1430 929 1350 927 1295
4900 1258 1823 1253 1823 1232 1834 1249 1848
6400 1643 2378 1642 2374 1647 2376 1644 2377
8100 1845 2996 1846 3002 1847 2996 1844 2993
10 000 2492 5283 2490 5285 2489 5284 2495 5283
14 400 3289 7146 3287 7151 3289 7143 3291 7145
5 W BRI, DA A 280 B A A [, 350 25 40 15 ARRS AR A S5

FEAE G A* B ZR R I At 35 I A5 17 WIS, b et A* BRI R R U R S
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