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951N LR AT 2 A 1 R AR
S(LLH) = X1, (LLH) (13)
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ANBCHEER O,
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L(LLH,, LLH,) = 3. 1,(LLH,, LLH,) (14)
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i j B R R AN B 0,
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(1) 4784532 (all move, AM) o ANGE 7 A 1Y fif
T A HRARE 2 AN i
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AFNE R T Ui B DA R e il i e ARk AR A i R
— i IR 2 2 i

(3)ic 5% B HT (record update, RU) , & & —4
Record Fl— M 2% 280 v, Record ic 5% 241 fc L f# .
USRS F AR AL T Record, W Record HI{H 5% H
AR, A 4 W AR 259 HOY AT /N T Record
xy B, W42 % 206

(4) ek # B & N % 52 (adaptive acceptance,
AA) , AP R 32 B i, iR — I B
25 22 YR WICHE Y RiTie , WUIH2252 2 il sk S 0k 57 1Y)
BE,
2.5 BRAXEXERGIT
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W, AR S A R A A R A S A 20 G LR IR AR RD
o

B]®I PR,

B 3.1 DR HLERE 2 A B s
) —15

3.2 WRIEHFMERERI, (1 R
TR A T T 5

SB|3.3 AT AR (E;

IR 3.4 MR SZMEN b py AL P 1
eI

T35 D HRNE;

B3 6 THE TIIMERETRR,

T4 ST

HBS lT AR AR S B R R A
#r Pareto 4

FBe WS mE)ZEBERE L IRZE T
AR S

BT FIWOE R LS AR T
WA B AR 5 A 0], 3R 2D R 3,

L8 i Pareto BT,

3 LI 5T

3.1 EBIEIE

IR A S b & A T B M R K IR R
TR, T T A PR B AR Y 2 B R Sk
AKX, HoAr AL 45 1200 ¢ ZKFT 1200 ¢ &9, R T4~
TIE RS S AT 50k 43 TC ) % 3k S R O 0 9 9 IX AR
JE, fith 8 PO ST 0 9 206 A8 9 DX BRI 1) L 3% rpoc 1A T
e, oot o IE 6 A, BEANECRE TR0 I 4
W2 Ik FRR AN R BN o AR R A5 E T
e R L R N v, =300 km/h, MFE % H0 3] R
X L6 N v, =70 km/h, KT K XL
BN 1 prR, A BCE b 5 R s RN I IX Y BE
B IR SEE B NR 2 ~4 R
3.2 BHEE

AR SCHY 52 56 % JH MatlabR2019 a % 72 , 75 Inter
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®1 REHFARFER

5 KT R/t BYTR il
1 180 110 2.15
2 80 140 1.54
3 160 60 1.47
4 130 200 2.07
5 240 120 2.36
6 110 170 1.89
7 80 150 1.81
8 150 160 1.92
9 210 220 2.04
10 140 180 1.88
11 90 70 1.60
12 120 160 2.19

F2 BEEFOLEHNAFREXAEES/(km)

MR 5 P Hs

HEKX 1 2 3 4 5 6
1 689 765 656 942 721 816
2 130 126 150 161 156 180
3 161 135 131 143 87 84
4 140 97 93 132 135 131
5 96 200 195 40 78 91
6 43 40 187 105 89 116
7 66 63 202 154 99 108
8 120 145 56 78 150 142
9 54 143 63 176 196 168
10 89 163 78 135 156 130
11 159 122 96 146 178 109
12 201 56 123 94 198 85
13 116 84 165 38 55 129

*3 BEEFOHHESMRRLMBHEBAE/ (T/t)

HE AT P Hs

HRIX 1 2 3 4 5 6
1 22 23 18 28 20 25
2 6 6 7 8 7 9
3 8 6 6 7 4 4
4 7 5 5 6 6 5
5 5 10 10 2 4 5
6 2 2 9 5 4 6
7 3 3 10 8 5 5




AT 45 - 25 BB I RIS P 0 7 5 ) 9 e PR 36 T R R ST T 5

8 k3
8 4 4 3 6 6 4
9 3 10 4 5 5 5
10 4 9 9 7 9 2
11 5 5 7 12 4 3
12 3 4 2 7 8 8
13 8 2 5 9 4 10

x4 BEROHIEERAK(T)SENER(L)

PIX 1 2 3 4 5 6
EEA 10000 1500 1500 1000 1500 1500
iz 7] BB 400 600 600 500 600 300

(R) Core(TM) i7-6700K CPU @ 4.00 GHz 4.01 GHz
120 GB NAFTTHE AL FiE1T .

SRR E T A AR 100, BRI
PURELE S 1000, SCHAAAE LA AR & 43 5228
FE TR SRR P R B4 R 08 R AR
Ps 20(12) FHEBIMSE o, 2X(15) FIRBISHB
PARAE S BT D 22 R B y o A SCERE T X B35
—ANHUEIE . Pm o= {0.1,0.2,0.3,---,1.0} ;Ps
[0.1,0.2,0.3,-+,1.0} ;o = {1,2,3,---,10} ;8
{5,10,15,20,---,50} ;¥ = 10.03,0.06,0.09,
-++,0.301 . it W IR AL LI, e AR SR SE P =
0.2,Ps=0.8,a =5,8=30,y =0.15, t4 %T
— SRR SR, WA S IR SRR . AR
R R F R IR 1353 1000, 28 5
TSI E R T 11350 500, Hh g EER N
3000, T FR A 300 ; 7EARLHLE KAy 42 32 fE N v ) 1R
TR 1000, 24 1R EE A 0. 01, BT R 4 0.99
3.3 [kEEIEER

T BAEHE I MOHH B3 ke, i 1 LU
T 3 MER.

(1) Pareto fi#4{ ( number of Pareto solution,NPS) ,
AR bR T 8 A AR AR Y Pareto RS

(2) [B] #5458 #5 ( spacingmetric, SM) , T8 &4
fitp 300 JEC A A 11 S5 /NP B8 A 2, S (BN U
il BRI 2]

su = |

Ly @-a] (16)

n-1%4

H n RRMEIECR , d, 3278 Pareto fift i F] Pareto

fi SE PRI S B BR IR B8, d KORFTA d, 11
1A,
(3) ZFEPEFE PR (hypervolume ,HV) . 5753815

PRI S T A 5 5 2 R BB R 2 ) v DX A
U HV HBCR B E 2R G PERE BT
HV = U o(i, P) (17)

Hip 0(i,P) IR Pareto fREEH S i MRS5S % S P
Z [AJE s 18] B M AR R, B LLER @ AN Fn 2 2% 5 P
Z RN AR T FR Ak, A P A T AR AR
3.4 HEISH

I TAS SO PR S I R 5 A XA A
SCHY 2 AR BAR, B LAAS 5 E 250 B T B R AR
R o WBUE S B SR E A TTX B bR 5,
T4, SERENLE R — 4 5 2 e R N A7 o
TSI, AR U 52 36 35 455 114 S 6 B oA ORI 481G 2k
O T B B A A LA, A SO e 28 T AR o A
(® =10,50,100,200,500) , 7EAN[E o BUEZ T,
P BR R B A, 5T A R A, 3 5 36T L BT SR A5t 1)
SERPHEATHRE . SCIRAS AN 3 TR,

H & 3 AT LAE B o R HUEA WS A ]
BAS BT 5 19 L B SOk B, I TE LA 2575 3]
2 b T A B AT ) e, A B B B A,
Y o WRB e R, BB ORI & %
B, [RIRTREE o AO3G I, A A H At AR BT o5 1) HE
FL AL, B, RO A i ok A rp R AR i A
RO BRI 2% . 276 PIE AT 5 18 FE DR IE )
IHPERITEOLT 256 75 IEHAB A B AR RCR | i )
P 0 BYIUE N 100,

[ ARG R T2k, A SO A
PEFZARI ZRAEY T BB IF LT, et o e
RGBSR R A ML X, By DA BT ) 9% e iR i
R —A % PRSI AR 2B E MR 5ERAGIA
H2BRENG R, ARG AR SRR
LT AR SCHE W 5% 4 SRS I 1 T 0 9 R AT AL
b, g5 5K 4 fi

Bl 4 7R 102 9 DXARAT I B A 0 () B, R
AT AR 2 RGO T Y BRI R i . R B
ATLVE W YT AR S Y R AR 2 58 i
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AM 94 10.19 3.000
AA 92 11.26 3.010
SA 66 14.20 2.989
RU 88 20.30 3.007
AM 94 12.26 3.012
AA 95 12.63 3.027
SA 81 15.10 3.005
RU 93 19.81 3.020
AM 91 11.87 3.002
AA 9 12.01 3.010
SA 89 13.79 3.009
RU 92 18.34 3.017
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MOHH 99 4607 6203 44 350
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MOPSO 99 14 066 17 807 114 1455
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Research on location-distribution and algorithm of emergency

supplies considering timeliness and fairness

ZHAO Yanwei* , DING Junjie* , LENG Longlong™ , ZHANG Jingling” , YU Mengfan "
( " Key Laboratory of Special Equipment Manufacturing and Advanced Processing Technology,
Ministry of Education, Zhejiang University of Technology, Hangzhou 310023 )
(™ College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In order to cope with the shortage of resources in the initial stage of emergency relief, this paper proposes a
multi-objective location-distribution model of emergency relief materials, which considers timeliness and fairness. One
target is overall cost, including time cost, transportation cost and distribution center operating costs, and the other is
shortage quantity, which combines distribution of supplies with the urgency of the disaster area to maximize equity. A
multi-objective hyper-heuristic optimization framework is proposed to solve the multi-objective problem. In this frame-
work , three high-level selection strategies and four acceptance criteria are proposed to improve the performance of the
proposed algorithms. Through experiments, the model parameters are determined, and the validity of the proposed
model is proved. Three evaluation indexes are introduced. Comparative experimental analysis shows that the proposed
multi-objective algorithm is superior to NSGA-II and multiple objective particle swarm optimization (MOPSO) in the
three evaluation indexes adopted.

Key words: emergency logistics, location-distribution problem, hyper-heuristic algorithm, multi-objective prob-

lem
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