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Abstract

According to the relevant provisions and requirements of world athletics on marathon route se-
lection, the improved A* (A-star) path planning algorithm is used to complete the intelligent route
selection. Firstly, the roads that meet the width requirements are selected by using the urban road
network data, and the gradient requirements of the route are ensured by superposition analysis
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with high-precision digital elevation model (DEM); secondly, the starting and ending points of the
route and the urban landmark positions along the line are selected and obtained, and the infor-
mation is stored by the adjacency matrix and adjacency table of the road network, and the im-
proved A* algorithm is used to carry out the route, and finally, the route close to the length of the
marathon route is obtained. This method effectively simplifies the tedious steps in the marathon
route selection work, making the marathon route selection more efficient and intuitive.
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1. 518

BRifa & — MR IEAREEIE, EEPR F¥E s 22 SRR (Full Marathon), FF2 i (Half
Marathon) F1 VU 7> 5 437 4 (Quarter Marathon) —Ff, —R&He & SHifaBIFe &2 SRifa . 56— IR G HifaZE H Il
£ 1896 “FAATHIME M BRI se iz s 4> b, PR RAE Rt BHEM 2 [A], 472 40.200 km. 7E 1908 FFAE
Wiz e b, DRI SN 42.195 km, (ERRGIX N0 3 1E 200 N T fiAs FE S bR i B2 H R 7E 1924 4E[1]
BEAE P LW, AL AR, ZNEFEE T R 28 Ip R AN B, ST SR A TR BE N KA ET[2]

ChRIRA [FIRE 2 — T B “ 477, BRESHE ORI iy N BB T 38 Ferb, Rk Ty Sk
17 EAL BRI 7 3l 2 28 57 R RE[3] [4] [5] [6]. #E =2 M T Geit s B i (o, 2011 4 2= M1 [E PR S hifa
FEF QN IH G PRI SN 2010 3415 57.96% [7].

LR e R o A G R S R 7 w3 S b =) INRN ol Dl B T v w1 G N 8l = s s eowyl e el
LA G 1) DL J 5 BUE S T S O BRI AR L3R 5E . A FE T b A% 2 023 /e 1% 20 S U0 SR8 11 %
TR 5 R . ARt S AR E, SRAAFRIE BRI T [8]: 1) g sl ANZE s [A)[1) B 46 FE B A5 i
PEFE s SRS PR B 1Y) 50%, o AN i ATEIZ B W adEAT; 2) R mURIZ8 S ] (8 s AR AR A AN 15 i
1:1000, EPAFABEAEN 12K; 3) HFEpiE NG g By, MaC BRI oy i Bk, Al e HEfE
%55 1 EAT EIE B NATIE b, (BRSO T b, Bl R 255 4) Shiks AR AERE 250 42.195 km.
TR /R BRI B b, 9 T ERRARII T RS, DR AA B AR BRI N BB . LR A S R A T F I B
ORI 0%, B0 SRR B 2 — M R 3 90 5 MR A T PR DL R R SO AR E AT T Bl R R
4, SRR B B S R B AT AT I BRI . B R A, RS K E M B
A 2 tH S R DG T A Fr K

BE T g 2R I R, BAE R AR ME SO A SO S R RO S L AN s iz (Dijkstra) 5
e ARRESE, Hop A*EE R G MR R IR —. ERAMEE R IBR 2 ol RS . AN, 1
LS 8 SRS IR R B 24 413, &% T H RN B HIE, 53T NESE, ftm TR
(T e At s TAE RS, TR R R, SEWLE NS HEIK T, MERA
Wk . B A5 N [L0]F b5 e A E B 5l N8 RNk E, AT PR R Be /N R oy, (R R Bk
155 2 Hh P rp oA RIS TR AN BE AR IE o A58 B35 AR HE (L1145 TS ANHUATIZE BRI P 51N F& 16 R 7 068 4 05 R 48 2R
DX IEEAT BRI, 2 vy BV A i e XU )
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Table 1. Technical table
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Figure 1. Overall process
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2.2. A*BLE R B
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F(n)=G(n)+H(n) (1)
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Horb: F(n) AR B, s N IR AR B AR S TH: G (n) FRAEIRES 28] i AAIA H (n) 7 23]
T BSERRARHT: H (n) 250 n B H AR S BRI A TR [12]

ARG, T AR R, 2 BIFR N Open F A1 Closed . JF4AIT, Closed % 4%%(Open %
SEFERLGT K)o FERH, AR Open & A R/MUMM T ST RL A, QX A7 s =2
FIRRTT R, A8 B A% R B B A AR A
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Figure 2. Flow chart of improved A* algorithm
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1) 0k SR I PR

W SR FEEE R R B 9 m UL b, HEEAARICT 6 m. & HREKERRfE, ki
B NDUGL, Hoh—Z. T OB E SR A ArcMap H % 0 Ok B U L AN R R Pk
ATORIE, PIemiR I AAR RSN AL TE e 0 o SR 5 T R e G B e R AR B HEAT BN A0 W7, SRR S 4 AR A
RS, AT B G R IIE R M (5] 3).

2) AR

R ArcMap 7ESE M @ RN E R, TIOE B EA A A R R . SR A A, Tl
AT RERE MR A R T O R, el 4. 5] 5 R

G=(V,E) ®)

Horp, VERTASES, ERRLEE[14].
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Figure 3. Detailed road network
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Figure 4. Schematic diagram of point relationship
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Figure 5. Adjacency matrix
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R AR IR, ARIE IR TAT AR, e PE R KT Bk F 3, IR EE S AR
UEZFRN PTE IR TG UL R AR AP 2 RIERREUL R, B ATE IR T 0L F 3t S0 % 0.2~0.4 m? I,
FITLAIZ 3 6 20 AT LAGRAIE A 2 % /05 0.4 m? I RL. Ll ALt SR i e s R 221 ] T B K £97E 440,000
m?, FEZ3 NEURZ 10— it ] LRAE A 2.75 m® e A5 i A -

L AR, A2 X R, RAFE R B B AR AR O, ARHE 2% 1A) H B O, 150 B 2t X Kl
R 2 AT ELLR B /N T 21,0975 /8 LK K -

B, ={x:d(x,0,)<R| (4)

ARG, RONARIEAAR, BIZErhER, W 21.0975 A d — R H/NRIREE R, H40 0] BLZ HiAth g L
FIRRES; BN O Mgzl R ZET X . 723 O fE S d /N T EiAE T R BT A iR & b 625 Ri[15].
4) bR
T, T R AR SOIZ X N SR RS . SRR HIAR 1) 22 26 BE T HEAT AL bR e, 453
2[R ELAA ARAR 2R T BB ARAR () MANAL AR (Y) o F A A X0

DOI: 10.12677/gst.2021.93011 94 Wz kl2EH A


https://doi.org/10.12677/gst.2021.93011

T %

X =(N+H)=*cosB=*cosL
5)

Y =(N+H)*cosB=sinL
Hrr, BAAE. L AKEE; N MRS H MR
4, THEHER

£ OpenStreetMap & #k 4k 5T % X 4 , 75 ArcMap FFREIE i IR 3 J M 2 i 1R R 28 A7 07k 51 )
M BOT A8 00 S A AT AL TE RS R . ISR AN TR, R IR0 i B s L4 S R T WrIE R
W IRAFAZ w5 2 (1] 6) o 8 I g A ik 1 T s DO A0 952 A U, AR ST PR AR B AN A1 3%

Figure 6. Part of Beijing intersection network
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Figure 7. Algorithm comparison
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Figure 8. Route comparison
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