B34 BH 1M
2019 41 A

K%
JOURNAL OF CATASTROPHOLOGY

4 Vol. 34 No. 1
Jan. 2019

Wil Ao, BE T 5T G R B 2 4 R B e = LT ).

LIN Yong. Typhoon disaster emergency logistics vehicle dispatching optimization simulation under big data background[ J].
194 - 197. doi: 10.3969/j. issn. 1000 — 811X. 2019. 01. 035. ]

= TENRENWMREWAELLBE

Catastrophology, 2019, 34(1) .

S e

RO,

G2 2019, 34(1): 194 —197. [ CHEN Tian and

Journal of

G

(L RN T22BE, fRE AR 3500005 2. fREERT2:Pe, A H&M 350000)

i E: GXOCHERM LR NRIRETB, RLERER Y ST R LA B
JE R~ AT I 18T R A A B L L R ] S N R
Jee gttt R O R SRR BCR B, ORI B RAR i o BT X L L e A

Pt A S BE DA AR

B HIEFIE S

R E R BA AR E N BUA
5 3 9 B B AT REATAE A L B
s B TR O Y 5 XU

%@ﬁﬁk,¢k5MF%%ﬁT%7E&ELEM%5 TE VB RE 52 9 45T it W 9

M IEZS AR ETSE T, DL/ Moo B BN e B ke i 2k . 4o B A A AR, % 832

FE AR RAS IS 16 ) BER A4 R ERE I S 20T, Al 1 BB MR TR AT A R JEE [ A (e ALY

IR B L

SRS TE A A BE VLA R A TR A . SR SRR T, P A2 5 LA A 2 A B AR L, A RO AIR T R
Py AR BE A, ] D B RGN A L BRI Y B SREAR B

R REIEE=; GXKE; NAYR; FWRERIL,; SHoe

MESHES, X43; TPI01  CHEERERS: A XEHES: 1000 -811X(2019)01 —0194 —04

doi: 10.3969/j. issn. 1000 —811X. 2019. 01. 035

e EXT B KK E B PR Ik 23R 5 & 1 KE, RS 58 R [ AR I FE &AW AN 2 W B SR R

B RIER G RN A REMER G X
HEHIER T RKREM ARG TR =k, DR
FEXTRIX LR r @G e, PN AT
BRaH%., AR KEHgRER, 2RI, NRHT:.
WA PR SR M 2547 K o I 2 W I 4 R R AR
B XK FE N 2R TAER LUIT R 36 al . BLEY B
AR B B A IR DG SR S R B ] B e H
br, BESWE L B[] BRI 20 R 45 0F, H e 75 R B K
ARy, MELRLE AR S PR Y 5 R B KK E N AT
s ARG BCR, AA 7E  R AZ R AE  A)
TRETRI B 290N, A B HE N 200 I 4 02 LA
SRR T A PR A, B R i SR R £ 5 1
TR, 2R TR,

[ A B AR ICHE B A AR B A K
BWFTE, BN AR AT 4R — R T R B Y
— FRAR AL 0 N 2 W T O BE A AR AR B A
LIRS S EA N N TN 7/ AL S VSR G S e 1) N
R B AL B AR, 7E WK EE ﬁ#%%m
ﬁﬁ%ﬁ%ﬁﬁ%%ﬁﬂ@M@W%iﬁw
RMUSE" X 2 B AR o BP0 AL A A k%o%*
#“hﬁ%?%%%ﬁ%@%%ﬁi%ﬁﬁ%%

« Ues HIB. 2018 -07 -06 & m H Y. 2018 —08 — 15

M PR 2R, R T AT 78 4R S0 4 S IR 49 98 5 5K
SRR, TEBCEER b LU A I SR ]
R A b R RSCR T IO 2 0 2 e R TR R

AT RE G T I I (] BR ) 29 SR A5 PR, (P R
A R o
TELRIOTIE MR, 6 KICE I 2 Y 4 5

PABEILAL I HARHR IS L d /N8 B2 8] L 4= 4 9
FER RS F N R AT i fb i i, oA % 18 2R
TR R BT, Bofd W) B AL A X B KUK
FNLABARBOCR B . FxF LR R, 7RSSy
%E%%ﬁ%&&ﬁ%%ﬁfﬂmﬁwj 1o
T2 A MRS SR Y RS R A R B A A
R

=

L1 REEiEE R AR
EREUR ST, %185 & KK # KR X

FAWH . 2017 SEREE AR EARE KM E H#F0 H (FBIG20170129) 5 2018 4EARHA AR R AU £ OE mF 5 101 H © 341
TR B PP Ll S B A R (FBIG20180063 )

FARE R PR (1981 -),
IR MBS (1975 -),

4o, EEEMA, WL, BlEEZ, PR ECAYRE R, E-mail; 22356398632@ 163. com
B, wmam A, i, #IZ, R KSR 2T, E-mail: nkdef546@ 163. com



134 Wi M6, 45 REURTTET G XICHE NS 0 B e 05 3 195

SRR B B @ B al BRI AN RS oL, E
SRR AR R RS A, BIBRME S %
GG O A BT R BB, DR
AMERIGE T BCAR R . AR A 2 D Ak H AR,
PR B RO AR, BRI AR AN T ik

B, DN Zon & WICH B 290 %5 75 oR 4R
7, SN FRYBHR R4S, N=DNUSN, Hi
i, j, keN, VImIrA TR SRk 4 i
i, d FARFEANZRE ke DN PRI Yo,
AR AT AR B BN f, (%) 5 Z), RN
Ryi ke DN _EW Bt Sehrfib BBt o 71 B 73 i 3K
AN 32 U ) B e A R AN A I T 5K 114
JFERAS , W 7R BRI e M 5% 7 SR A ] A
A, LRI O, @ B5 AT, M
FORTR LUT g oA i

X - {l, T RO R BT B AR bR B AR

Y10, BMVYi, jeN, YveV,

(1)

hTAET & R I o W ik 4 R AL 1Y
#ar, BAAK) SR IRERE, X 2R
LA B TR) REE s AT & R

(1) BTG SR N L2 0 5% 118 5 oK 8 I
oA, HAHST

(2) FRN 2 RAR A MR A, &R
SRR R — 4 2R . B B RAE AT B i
[, Kb 08 S ARSI
— U BE B B o LA PR N 2B AT 55 o

(3) I A SR AT AN [R) I A 0 o SR ) IR
G5 Ta], 4300 5 AEAH I AT B N B 22 Y o

T MUK I g bz B B vy 2 B I IR i 1
D2, (HX TAEM — BT ok s, e ¥t
()3 Bl B 2 e £ R SR SRR AL
Ho BMRBEZ AN R 32 K s W B W 9 > 5 32 K
T ) B T SRAHW) o AT TE L2 W) U 4 A 0
PEARER H AR R A A AR 5T ek 5, DI
BERAS L B o B 0 00 #EAT Y RN PEAN . X T
NS BT R A ke DN, W5 At s v A 4
it PR K ST R BCE A A I, HOR R
HAd, AR Ad] AT RIERR R

Ad, =max{0, d, —z,1; (2)

Ad; =max{0, z,-d,}|, (3)

i Bikigik, AR KR b E PR R R
SRR Y R T S B KB LN

P () =P (d,<z,), (4>

M BRI, XTSI REOR A kL B
2532 IS A JE B 2o R T O B B R
VIHIE N

pead) =" Go-ogs (5)
E(Ad[)=f+m(t—q)ﬁo (6)

b o FoRBaR M
e I B BB Rk B B, T T R0K

Yo i i 1) 2 A R Y, A R S PR s K
FUEBRT SR B RTER T, N 2 i 4 A i B
AT, TR H AR oKD TS IO B 9% R A s
WA R, E R, AT A R e
P SR 0 ] B ) G A ABE 7Y

ming = (ak(Ady) +BE(Ad;)) + Z-%Xw; (7)

s. t. ZZZkSO; (8)
ie N ke DN

2X¢ = ﬂi; (9>

JEDN

B+t~ <X M; (10)

t<T,. (11)

JOE LA A B DAY H AR ek B (7) il
PSR A B, ks (Ad) ) RS 4 32 9 mi i 58 0
TR I A Il W T S B R K L BE (Ad)
PRI 32 9 I Tl I 252 9 a5 B ) B i
TFEII R, Z -ZD‘\‘X‘” N IFSE €7 e ons (KR L]
B AS X, FoRRAR A A 5K(8) R
SRR - R PR L Q 2 B AR B KRR A 5K
(9) ForMIRIY B PR A Hh I AR RCR, O R )
FIHER i e SN SR EMEER A (10) FoR)
DIERRRNTORZ I, j R 2,6, F8 B2 G4
SO BIR j IATREEE] ¢ SR 0 e VIRFL
AR i e DN IS, 6 ZoR G50 e VIREIRA
SRR € DN IR A3 (11) 2R i Sokledk 44
RIS A R P 22 75 B FE AR 55 I TR 7 2K, T, Fm
SR i e DN REHRZYI G R MR LR K %] o
1.2 ETEHERNEE R MUEE KR

SR T TR R 3 2 A 3 T [ AL A A 7
PEATSR AR, A7, 85w 58 ORI 3T A 1 X
SEOT AT Rt o o Bt R R YRR S A
AR SRR BEAT AR IR, A AR R 9 )
MR L R . RS REF ik

15 WG E IO W I 2 )8 J3E G A Ta) A8 E BIE
W NP IR, R FH 8 B R S0 A TR A
" +m’ = 1) 1 B RO B IR W A, 1,
2, -, 0/ FOR WA IRCEBART R KT, 0 (0
+m' = 1) AT R0 ' A9 F R oK skl 23
m' ZVARE B AR . SR g i i AR TP A B IR B N S
SR A 1) 280 R 2 24 TR L AN [ o8 75 SR
RIS [E) 77 2R a ) e TR R M i 1 U
WP R A S () T3 530 A ) 2 T 4 ) T Ik
S5 B AR R O PR35 V7B {1«

flr) = ;(c,jx{;) +a ;max%ri —d} +ay Zmax](t/jﬁi)
ol (12)
o 2 (e by 267 B RO i 20 BT 95 G L
R T B, 2275 A 9163 HOE AR
A x4 R T R L, zm% 4l R



196 "

i

34 %

s

3 max| (ry") - Q) S RIFA RN A L

SRORIRSE Fof ] 8 24 o A B P AR S, 7, FR L i 4R
YT, d, RARFAZ K A3 i e DN LFRGEY)
i, o F o, P AIFORIETIREL

J TR R AR RS, BB
B2 R DT BN MR AT B R, Bk
ABRNE

(1) A8 S8 43 o BT 22 1 2 A 3 b A4 p,
BOE XM €, M R4 o, , BTERE AR 4
D RUR LR Y= W

" @, (m), Frand(0, 1) <, ;

- {‘rr, Gyl (13)

(2) B RS AR S AR T AR p™ iR
ESE S €, TS S o, BERER BT IMA p° 1Y
A G RE N -

. :{go(,(pm) , Zrrand(0, 1) <¥£,;

p", &N

A SR @, VEHER 3 VLI LA T

(3) TRARBEIGER 43 o B0 B8 HICIE 1 v 1) S s
K p FISEIAS S AC UM o, 5B A FIA
VRIS DL FEME, PRAT S ER A LR U B, B

pn(,u:{z,i %{J(P) f(P) (15)

BI04 Aij 5 B R ) PSR AT
BIRE T AR AR o AR 6 2 W AL T 0 BN i AR A
EEEFEHATHHAE TR, AP EFp,
PO JLAAE . 24 B IO 1 080 12 08 B s Rk AR
OB, 58 LR BE ) UG A AR SR i -

K =Bf0)/ Y fip,)- (16)

e B, FR p N E p, PRI LR,
(p,) « fp,) SR 5E RS LA p, + p, AL
HERLEL, g FoR5 g 1M BETE.

2 XRERSSH

R X A G IKE , I 6 DRI AT
TR, R BRI paramics
DA, XA 4 B XT3 W 2 0 ]
DUACEE T EAT B e 73 M o 52 9 M IX 583 s i 94 45
W1 PR B — R E MR AR L a8
B RIS A oK R, 6 R AT S 1y B 1 2 K
ML ARRWIRHR R AN 2, 3, 4, 5, HYYEis
R I FE o

(14)

L e Rl X S i i P 4%

BOE N S LN R 36 AT 5000 A~ HLAL AP B

TAYF A R I — G is k. A RS
PR AL T AR BEANER 1 F.
£ EITNABRANLEPRFRE

Wit oRas AT R kg
2 550
3 800
4 1000
5 650
6 900

EZSURIRCRVIR RN UK VI R e R RS €S
AR AN [R) 9 6% 5 SR 1) e 0 Btk 98 L i A2
BT A RANF 2 R

K2 HEEPREZRANERAKEESHERE

e e VBTG BDR A
FRT I B LT SRS

L min A A g
2 1-2-6 140 132
3 1-3-6 80 0
4 1-3-4-6 100 125
5 1-5-6 180 175

AT 2 ATAL, YRR T R S ENE 6, B
BEARRBY B 5 WK s R AR 3 i, PR &
Yo T i Bl e /b, HA 7T R N 2 R iR ) Y
AR A B 5 R E SR AN E S B, KR
W TR B a2, H 2 R iR W v R i 2
TR AH B A WR B R AR U B ) R A K
ENZ ISR B E N O, B ik
R BB $2 /i X 0] BE & 2k & KUK B 1Y 52 K ST
BARMESR, Y kAR EM G KK FEF i d b
A R X6 o

RT 2 WU B R L Y 2R A S, R
P RAR I 5 56 F R B — FRAR SR A N A Wi
PR A AR AL TR RN L 0 50 S G B 2 R 4
YR BE LA Y 1 R R R AR AT X E, X e
SERNE 2 Wi AT TR, Furfesinl | It
FRER R — BRAR S35 00 W 208 i 4 10 08 B p Ak
BT 485 51 55 5 104 7 0 It 2 0 R R A R A
RSy ANFR N M, VU, P,

35
18 30

|
0 30

1
60

| | =il 1
90 120 150 180

ETIC TN
P2 R IR 42 L RS X
SPATIEL 2 AT, P PR AN B TR Y -

FHUAR, 5325 P9 IO 0 2 00 T G A TR R T 1
FEAFE A I ) U A R R G A R e 9




134 Wi M6, 45 REURTTET G XICHE NS 0 B e 05 3 197

AR, HOTEBCORERRE . T 05655 9 b
SR A Y A A A B,
SR RAE T2 DR A 1o R I Tl fie o H

PRORE, BOAT 5 I IR I A ), O
R A
3 it

BRI B B 1 0 3 A A A R 2 R
I8 T R R LA R W) AF R, B B R R R
WA Z R IR R B, FERRL NS
BRI A UF o 05 7 I DLkt 2545 fig
325 i AR R A ) SR R A T 7 2
ey L re /N TR JEE 2 FH O s 149 2 2 400 3 2 4 9
JEE Rl Y, R FH e SO AR B 32 0 L S 0 i
G 5 ) AU TR R AT SR SR o I (7 FCSE B B UE T
PR BRI 255 A AR, BB I 2 & KR T F A
Y-2e St I VRS 7 R Y R o

JITRA S 14 L 2 00 3L 2 A0 ] 2 DI A 5 7R Ay A
SR P A HEER T PR AT SRR . (R R AT BR,
BEA 7% 8 2 R 2 Rz 98 AL R A9 9T R AT
FERIsk, XA B BT

Sk

(1] Bugpe), tRygHE, S0k, 5. 5T RS i DL 44 i ik A2
X5 e ], S R, 2017, 34(9) : 394 -397.

[2] 73, EM. 5T XA E0RY L 20 96 8 2 D SR A7 1 5
T[], B SEERS AR, 2017, 47(1) : 24 -31.

[3] BOWZ, Mo, 1, % AHEER TN SRR MRk
BAIL)]. KlEM A% TREFER, 2017, 17(4): 173
—181.

[4] REE, £k, HIKEH, & NagEY®EZ  Binris
VR ) SR e [T ], ¥Rl 5 P dR, 2017, 32(1): 86
-92.

[5] Mpatss, BBV JET B AR TCHE I KRN 2P B8 P 45 3% n]
BWFFELT]. O ASE K22 (RSB 2E M) |, 2017, 16(4)
72 -79.

[6] M. FET GIS MY TRECE T WA R 58],
M FTT T, 2017, 25(18) : 50 -53.

(7] REE, AW RAPH ML RN 2% mesim[ )], 5
220952 5IA, 2016, 46(19) ; 133 - 141.

[8] k. FETICHEHMNEIG R 2 Y WK LRP 4 1k g 5 4
[1]. RSB 5%0E, 2017, 37(2) : 491 -501.

[9] FHE2E, KA, ELY). &EA B Y B e 2 9% i
FERLRILT]. ARETERHE, 2016, 11(9): 136 - 140.

[10] wyaEms, SR, g, 5. 100 20808 19 2 B AR %R R
FEHLHI[T]. b e K244, 2017, 40(S1): 1 -4.

Typhoon Disaster Emergency Logistics Vehicle Dispatching
Optimization Simulation under Big Data Background

CHEN Tian' and LIN Yong’
(1. Fuzhou Institute of Technology College, Fuzhou 350000, China;
2. Fujian Business University, Fuzhou 350000, China)

Abstract: In the rescue phase after the typhoon disaster incident, emergency relief supplies are limited and
the demand for materials at the material demand point is uncertain. The existing dispatching mathematical model
only considers factors such as the distance and time of the dispatch of the rescue vehicles, and does not consider
that the relief supplies provided to the affected points may have insufficient or excessive amounts and the impact of
the corresponding emergency rescue results, resulting in an excessively high dispatching cost. To solve the above
problems, a typhoon disaster emergency logistics vehicle scheduling optimization model based on discrete bee colo-
ny is proposed. Taking into account the characteristics of emergency supplies provided to the disaster site may be
insufficient or excessive, in the premise of setting the amount of material required for the disaster site to follow a
normal distribution, the losses and vehicles caused by underestimation of material resources and oversupply Schedu-
ling cost is the optimization goal, taking into account the constraints of service time requirements and vehicle carry-
ing capacity of the affected site, constructing an optimization model of the scheduling problem under the urgency
demand conditions, and using a discrete bee colony algorithm to solve the optimization model of the scheduling
problem. The experimental results show that compared with other scheduling mathematical models, the proposed
model can effectively reduce the emergency logistics vehicle dispatching cost and can provide scientific decision-
making basis for the typhoon disaster emergency managers.

Key words: big data background; typhoon disaster; emergency logistics; vehicle scheduling optimization ;

discrete bee colony



