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Optimal path algorithm for forest fire prevention with constraints
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Abstract: With path analysis algorithm in forest fire prevention as its research object and on the basis of the
Dijkstra shortest path algorithm, this research improved and optimized the path analysis algorithm according to
the special requirements of path analysis algorithm in forest fire prevention. Combining the characteristics of
the traffic network in forest area, introducing constraint factors of forest fire path analysis such as road width,
maximum speed limit, inevitable and ignored roads, and making the constraint factors as the foundation for
road weight determination, the paper proposed the optimal path algorithm with constraints for forest fire pre-
vention and released a detailed algorithm design and implementation. The algorithm fitted in the actual situa-
tion of forest fire prevention and could play an important role in forest fire emergency-commanding and deci-
sion-making. [Ch, 2 fig. 2 tab. 17 ref. ]
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Figure 1 General flow chart of the algorithm



5530 &5 1 LT AT AR B AR AR K R AR R 79

A, NG, SIAZMEHIN T FRE, mToembh, BERS IR R A B nl AR I R4, i i T AC il
B BENT R AT, sEAEAR Xt THIE SR 2%, RZOuARIEI/INE, HLATCE AT, AN T AL 4
i, BE R KRR T A s OB T e 0 2t i W B B, R B O R R B, AR RA
RCEINE, FIALE AN (A5 47 Bl Lo £ & B, b, 7 54000 28 i R 220058 Ml 1) TR o
LR A — % KR A2 0 — D B AR B, 7R3 [ N A RE 2 AR Bk fi s i, 5l A2 A
2 Ml 240 TR 2R A SR A i D0 AR Bk S B AR b O B B R IR DO R o M DR s o 0 Ml R 220
R 28 5 3 2 W i B L (36 2)

x1 BEREFHHF *k2 HWRBEFHH
Table 1 Factor analysis of road Table 2 Factor analysis of place
5 [T 4 7 DEET 5 ERFA AU 4
1 5 3 e S 1 W2 M INGE L) L
2 bRk 552k B 2 22 W [ ¢ e 5 L BT ok £

1.3 EHHE

FRRBIT IR DI B A 53 17 2 LA S b S ) e 2 g 249 WKL 0 T e 0 B A8 e A R 0 T 3% 110 32 D
AR MEA T Bl B A R A2 AT B L M AR RN ), T B A RE S AR A B AT, b AR —E
(Y TE B G RE AR B S RE | G R | I TRV R LA A R O A B B 3 0% 5 B AR IE T
BAIEAT, TEEERE I A A A ORI T 403 A 0 i I RE A A — S A I [R] S TR A

B, TR (W)RT 5 m BHE, LABK B R (L) FUAS [A) 38 3% 25 2 p FRGE S A9 LU(EL, B i
I St B O 7 B[] () e B8 8 i BEAUEL (P) . AN

P=L/5=T, (1)

(D) PRBEBAUE, Loyt B, S WA FEE A o R R, T 3 i 2 % B g i 1]

Hoe, TEIERETERE(W)/NT 5 m Ny, O T AR UE SR L A2 20 A I 48 i O B 1) B, ik A 1%
RENFEWICEEAT I/, BEE IAUE A L IE B% 58 R T 5 m BOAUER, AR IS IE IR (L) 58 1 5L
JE(W)KRTF S m%&ﬁjﬂ’ﬂﬂ%jﬁﬂﬁ(rﬁg (P, Py, o)) ZHIBCEFBAUE(P), AN

P:L+mil§ Py, Py, ), (2)
X (2)H . PABEBAUE, L vl NEEBKE, P, P, - NITAERKEERT S5 m i EEAUE, max

(P, Py, =) 4R AYIE SO R T 5 m BB ARAUE,
TEE % (9 [R] — Mo G, SE B A B B 0, HIEEE I P I AN I, E I AUE DR «,
TEHAT LR RUEIT G , B nxn BOSBEEALIE | oo 37 LA ATAn) 300 AOBU{ELAR O, T 2495 5 ) 9 AT
B BARAHIE

2 Bk

N T IR B RRARBT K e A AR S e R B 5 5K, 7 DG B A R Y SRR -, A A 28 b R 22 W b 2 TR
T, BRI KA B AT53 o 4 R O0 . BEA 2628 i SO 220 0% b 08 AR AR B K e AL BR AR 538 5 A b
25 i1 (ELJC 22 W6 0 1) 2R AR 7 K B A B AR 40T 5 JC A 4 i (EL AT 220 6 M %) AR A 7 K e A B A 404 5 B TG b 25 i
ST 22 s L B AR AR BT K B TG B AR 23 BT

HAAGE L LR AR, ORBGR LG KGN E , SmERs KO0 E, WNEIRE AR 24
FEAR R, 10 S FTZE S 10 & 2 B AR bR 0 2R A (m_starth, m_start]) 525 (m_endb, m_endl), JF7E_—
Y B AR R R o @ REAEAE B PTG 0 F SCOE R S SO A B 2T R N SO RS S S
PEERAEAE, DB 2 A ST 9795 505 BAFAE A 44 0 poly_info 19 Spoly_info B 5 A4 (b | (H 2 i T4
RN S 5T S SO ST AE AR BRI, I, poly_info YT SR EE M, QKM
BER N, *Node HIRAFHEZ A, PARE 7 08 SRS LLS B 445 (poly_info[i ].poly_fpoint_bh)
SRR, Horb o RN T T S AN, 28 point_num, FHPEI BRI L, S8 (poly_info [0].



80 /I N (S NI N = 2013 4£2 J1 20 H

poly_fpoint_bh) A Node[0], #&J5 43l JJ5 (poly_info[i].poly_fpoint_bh)5 Node[; ], i Z|AH[F %5, N
i++, A IBEURFE G, W j++[FE i++, JF B (poly_info [i].poly_fpoint_bh) £ %] Node[j+1 ], LLUL
TEER, HF = E A1, @ WEAUEMEMN, EESEERT 5 m 08B, ARG B B RS [ A
P S Y A SRR L A T B B T SRS/ T S m B PR Be, MRS IE B S KT 5 m #%
Bt 0 B RBUE 2 F s B B AU, 8 X A8 £ **graph, **width, **speed, **length, 7%/ H LA
ORI, JEBRTERE | R | K, O RE R AU SR A, TR SR B B
1518 [ 28 AL A B A B R AR S 2 S B IR B SR IE M rh R T B O, R R S & SO IR T
gL AL, BRI, PRI ER A AR A R R S S 2 AR R R S B T E
4 : di(double x,, double y,, double x,, double y,), 2~ H.
diy=rxacos (cos(x;)xcos (x,)+sin (y;)Xcos (y1—y2) ) o (3)

KG)H: r HHERCER, (o, y) WP — DTSR ARR, (x,, y) R — 5 s AR D)
AREE R, TSR KRR RN A, IR 510 StartNo il EndNo, © 2428115 £
AIAL TR, B AR S PR SR BB A SR A S MG, R WY BT A R 28 K S L R A R R B
Mo Ao, AT B 450 KR 75 A7 A 2200l a4 O A B 2 R R AR, R ORSE R AN,
A T e — 0 22 MY BN B — A B2 AT R SR AR 1 R, AR, WIBR I, ik A
Wy BN, WRE DS EOT B BES s, B DS HEER 0 AR, TR a DA SRS &
S 2 AT SR P R D) A SRR S B R ARUE, JETTARE] 0.5x (n+1) (n42) AUE . D20 1715 £
AR, AN SRAFTE 200, D0 AR B S R SR T A S 2 b L, A BT 22 i R S R R R
KR TEMAALE, SR 2 R S TEZREE N, St B B Z S poly_point T ETA Y AR IR
B, WRIEEE AKX (3), HEGZKIE R /N RS TEZREE N, S TEZIEEE A, B (poly_point[i].
poly_point_bh) f£ i £ noncross[n, ], o n, N Z BT s ATHEUE ; AARTEZBGEE N, W i+, 4k
TEERE T, BENSSHR, HEEIAS RS, M-I, WA n, BYECH point_num, WK FT A SARTE 2
WEYE R, WA H BB T LARGE B 45 4 n.<point_num, W 4ks:F—4 @ F ik
RS2 N2, B 5E, & LA R *distance 851, K/ RSG5 S B0M B0 55 BRI K/ SRS
Xof 1 PR AT AL B . ph T T T Y R R A ) S5, AR LT RN RERUE R, HI
PEh e B B R /N T A T I O Bl T BRI TR A R G X 2 D YRR A e AT AT —
W, SEONEEE R R T EAT, W, 7ERAUE A FE B E R A G B R e FEI, M
StartNo T4y, 7EFEIF Node H1 X} StartNo Fr7E 4T [y, WG A REA R o ZEAMT midh s, K
BN *visited (46 F1RF 48 0132715 a0 FT— WG P 1975 £1), [R5 distance [ ]=distance [j J+graph[j][i],
SRR S 1 BT A 5 s AT I, gl P — R X U A Y S RO SR EAT R, A RS AL
fH/N, KRB R *visited ELAEMIER, DU IR, B30 D) e i i 5 35 S %058 EndNo J5, HEXFAUE
HEAT LLHR, AUE S/ BRI R SR AS B S AR BE AR, T 3k B BT A 49 A5CRBAE #visited 5 feJ FI BT distance[ 7]
M, GSRE o, IRAZEREIL, B Wil A M I MEsE, SNk, QI 28 KR
ARMRBT K B A B AR 23
3 HERir

N TR R A R, DLV AR e iR £ S Se g XK sk, A Map X B IR &P, DL Open

GL FEE I L1, FEHET C++1K 7 W RIFRIREE (VO B, WA IR SEBL T 4 20 02 1R 9 2R AR BT K
WERG, URGRLAASRHAR L, REREWAE 2,

4 NEHITkE

ARBEIEFHE T Dijkstra 5535 9 252 B 13 1) o0 40 1B, 3839 %% Dijkstra 550 B9 MCE | F 2% 2 8 MDY
SRS RRT R, S AT TR O B B 3 I AT EN R TR LA 2R T S 3
BEGERE | RRORBRIE | b2 M I B M A B DL T A RO, RIS B R LN T AUE T,
T A 526 B SR AT B, D% SR R ARG BT S 0T, SR AR MR K TR I — A4 5%



5530 %55 14

LT AT AR B AR AR K R AR R 81

Jrik o TR, A%k ik Bk O Sl
B K RS, BE 58 B 7 fifl 5 By
RGN TR R Bk,
ARARBI N 2 5 P58 B SR AL T AT AL

008l

=

) BAW WE WHRR 50 SEETEN T STER DEEN FSEE Mh0

Ceaco R ¥ANSOX ~DOAXAENL I @EREEIONN A . 172
=3

CEESEC =
s@efors =
BEFE 5
#& [FE 5
%gi?jiﬁﬁ: — nEse| | o sumElo am
: T 3 @er
(1] XU B, 257 53, 30T 2 38 # i | il :
RO BAPSE (] SR R, sesne

(7]

2011, 28 (7): 349 - 352.
LIU Zhiqi,

LI Chungui. Simulation

research on optimal path planning of - — —
AR A
urban traffic [J]. Comp Simul, 2011, B2 JFEkiEn
Figure 2 Verification chart of the algorithm

28 (7): 349 - 352.
AR GIS Y i i fr S kAR SRk T [T, W22 Rt22, 2011, 36 (3): 160 - 161, 233.
WANG Hua. Shortest path searching system of urban road based on GIS [J]. Sci Surv Map, 2011, 36 (3): 160 —
161, 233.
EAEWY, WA, kR, A MY ) R R R R B AR ()], R TR LS 590, 2011, 31 (6):
1158 - 1163.
WANG Shiming, XING Jianping, ZHANG Yuting, et al. Ellipse-based shortest path algorithm for typical urban road
networks [J]. Syst Eng Theory & Pract, 2011, 31 (6). 1158 — 1163.
fof iy, BREE, kM, % 5T Dijkstra B0 KK IR T A BB BT % 2R e E 4, 2010, 20
(12). 46 - 51.
HE Ming, CHEN Guohua, DU Youxiang, et al. Simulation method for personnel evacuation under fire based
on Dijkstra [J]. China Saf Sci J, 2010, 20 (12). 46 - 51.
XUWE, 2K, 3%, 1 Bl Dijkstra 5B D7 5 BT IS S SCBLLT]. MR, 2011, 36 (4): 233 - 235,
LIU Gang, LI Yongshu, YANG Jun. Research and implementation on an improved method of Dijkstra algorith-m [J].
Sci Surv Map, 2011, 36 (4): 233 - 235.
M, skigde, XJRTE, AE R AU R AR R HAC IR [T ], SO E2A . TARR, 2011, 41 (1) 182
- 187.
LI Xiongfei, ZHANG Hailong, LIU Zhaojun, et al. Problem for shortest path problem based on heuristic algorithm
[J]. J Jilin Univ Eng Technol Ed, 2011, 41 (1). 182 — 187.
SRELHT, W, ARV, AR SRR AR SR AR R T, AR, 2011, 35 (8): 988 - 990.
ZHANG Yinpu, BO Tao, LI Xi, et al. Study on genetic algorithm and its application in optimal path problem
[J1. Chin J Power Sour, 2011, 35 (8): 988 — 990.
T, Wi, BRI RKE ST AT GIS i i A Mk 5k [V ], scilis i AR 74, 2011, 11 (4):
123 - 126.
YU Dexin, YANG Wei, YANG Zhaosheng. Shortest path improved algorithm based on GIS underlarge-scale disaster
[J]1. J Traffic Transp Eng, 2011, 11 (4). 123 - 126.
RS, E e, AR, 4F. AET MapObject HYAT I K R 8 25 e R BRI S BCE R AT 122 [ ], JL st B R 727
#ie, 2008, 30 (7). 705 - 709, 755.
GAO Rui, JIANG Zhong’an, DONG Feng, et al. Mathematical model and algorithm of a dynamic optimum rescue
route during mine fire time based on MapObject [J]. J Univ Sci Technol Beijing, 2008, 30 (7). 705 — 709, 755.
AL, BT 1 MR AL Dijkstra BAERBTIEI ] SHRHLV S5 E4E, 2011, 28 (9): 272 - 274.
YE Shihao, WANG Yilei. Research on an optimised Dijkstra algorithm [J]. Comp Appl Software, 2011, 28 (9):
272 - 274.
W, S/, 2L BT AL Dijkstra J5 Y HC 28 RGBT [T B 22 S3HRAL, 2011, 28 (10):



