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Abstract: To promote the rapidity and equity(fairness) in emergency rescue, a cumulative multi-depot vehicle routing
problem(Cum-MDVRP) model with the objective of minimizing the cumulative waiting time in all affected areas is built.
Because of the NP-hard nature of this problem, a multi-start variable neighborhood descent algorithm is developed to solve it
efficiently. In each iteration, multi-start methods produce a randomly initial feasible solution by an improved Split algorithm
combined with a feasibility repairing procedure, and then this solution is further improved by a variable neighborhood

descent algorithm. Results of computational tests on some extended benchmark instances show the effectiveness of the

proposed model and the good performance of the developed algorithm.
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Timeg := 0; Vp :=0;

for i := 1 to n. do Time; := 400, V; := i; endfor

fori:=1ton.do

load := 0; COST :=0; j :=74;
repeat
load :=load + Q(R;);
costy := min{7T'(d, R;)|d € D} x (j —i + 1);

costy := 0

if j > 7 then
fork:=1to(j—1i)do
costy := costy + T(Ritk—1, Ritk) X
(G—it+1—h)
endfor
COST := costy + costo;
if load < W then
ifV; >Vig+1,
{V; = (Viei + 1),
Time; := Time,;_;+COST, P; :=i—1;}
if (V; =V,_1+1)and
(Time;_1 + COST < Time;),
Time; := Time;_; + COST, P; :=1i — 1;
J=i+1L
until (j > n.) or load > W;

endfor

Sk AR, R Sy e T A 52 K 2R BE L
HEZ, Vi 29 R TR A5 RO RO R, Time;
h X N 1) B SRR I TR, T(d, ) A7 s BT A 1
ITZENR], Q(Ry) WK iR, W K i, tHEL e A,
1FBIBCIRTT A5 B Vi, AL T 2 P il B B /b 42
WL Time,,, A RE 52K A RUHEERFIN TR P Ad
ST PATE SRS Ry A 2 s R L AT IR AR AL

IR BCJ7 28 B 79 A RO 1) i A2 ST AR
W P, AT J5 — SR BLIE BR A2, AN SRAG HT— 4R 2R A2
(4 2, dREE ) AT ia AT B R T 52K E 7 B o8 .

A B T IR T 20 oK, R 3RAS R T
1ETT AT AT HAE 5 RO 3% A=A H0kE 1 21 )
TP oy WE A, JFBEAL 2 kS Al 24 J0 43 1Y)
Ky, WIATYHE e B R, SRR v AT AR,

23 TR THEPEBREE FRIERE

ARG BN R 1 R G D e — A R OR T [
TR 2R SR 2 R, 0 B T SR A D ) A
I X AR SO Cum-MDVRP, K H VRP & H )%
A2 A <l AR 2 TA) P 2R R A R S U  A
I T 5 I R VG .

1) %42 58 ek, >R H 2-Opt. swap Fll move 5.
U801 2 Opt 571 i A A 8 A% B A 9 ) — B
HEBEAT ORI R G swap SRR AT R S
BN AT E, AT U AL N AT
e {7 B KA 2R 2 move B I LK AN R B
P S SE A RS B BRI R G, AT
(AE F G B 4E — 2 B AR T S8 (R 2237,

2) 4% 2 ) ek, K A 2-Opt*. swap Fll move &



2186 =

K

* R 29 %

FU8201 J1£4 % Cum-MDVRP §7 K T swap Fl move £
TR, 2-Opes H ¥ M & k12 % A Lk —4%
0, PREDRTAL G RO 4T IR 4. swap B A 4%
AR T (R 3 B )Y A, PR R AR B AR T AC ke 1) 3 4
W2 R 3 AR, PR T swap H TR
M AR R T AR, BT R 43k
R k. move TR — S BR AT RE LI Y R
N E oSk peh, BRE TR B A AU 2
h 34N R4, XA AR T move LT IMIE R
YO B 4 AT T i 1) 45 3 5 4 o LA 1) 2R 3 ok 4
ROk, h BRI R I AR, M RS )R R
TR AR IRBT B AT 805 L R A R AR 43 A
KL A, SR B 4% P 4 R 71— DA 10200,
2.4 3Kf& Cum-MDVRP B MS-VND B %5712

AR i Cum-MDVRP [ MS-VND 572 HE 42 7]
FHIE 2 Firos i R 1 SR A

(Ot

F—_—_—_———e— e e e e e e -

A 4
| iﬁﬁi%ﬁ‘iilﬁiﬁmﬁ#ﬂ |
IR

[ Fnimies

| CIEEy 2

N
|  Improve =false |

[ 2o B a BN R

N
[ B4 [Amove 4 13 1 A #3485

< F8ulT——"»[Tmprove = true]
N

[ A2 (Ml swap &l £ B 16 9 2R

e

Y w
N

(iR E ]

2 MS-VND &&Eiie

2 S8R AT R IEARIR R, dmax R R
BEE I 5 KIEAKEL Improve H F- 48 7 AL FE
ST LG TR UG B R R4 i
EGER BRI B ZE S T ) B A A L A o] ZE
LU “BRAT IR NS R FR A B A N BRI
2-Opt. swap fl move 5 1 i ¥& e it B 4% B 42, H &
IX 3 Rl G

VND B Bt 11 J=) #1544 % 5 1 22 °K H First-Accept
FemgUSI DLk /DT F 5 98 R B AR AR I, 7 R 4
YRR, AR S R R I R BRI NI ]
1T G, R4 R E NP IR PAT, BRI A H
FITCE I A T AR N 3 R R R
THPATIREE 2, B H 5 B A0 () 551 455 A I
AL AT s 7E“BR AR N B IR A 2R I IX 3 A
TR R 24 AR 010200 0 P A S 34 Jo vk et 4
BRI, 2611 VND B L.
3 UiES5aH
31 BHHEEXREE

A SCEAFI B MDVRP FRAESFA], S50 S 11 d;
It f#% 1T M http://neo.Jcc.uma.es/radi-aeb/WebVRP/3f: 1.
S LS AN E )RR SR S E L ER RN
&2 3] H 4B e, 1 A% 1. i i A H] Cum-
MDVRP ] Z2 145455 I [R) 35X — H A o EiEF EA T 9256
DR, Ay sl 2D 52 G R S A I ), 75 22 HH B ] g
(1) H R 412 S 86 13 52 Cum-MIDVRP A 44 5 50
Ny & T &R0 M7 A, sis 5 T & 4]
PR30 E 2 Ff 1. T 20 1Y) Splie 5092 i) 46
fifE B A A — /N T Ny, 3K ] 3 5 56) Splie Sk rh A
FH 4225 5 W EAT 38 1 R sl > 7 A8 MG v 2 8 4
ANk )

764 F 3 44 2.8 GHz [ Intel 57 i X #% E5500
b B 2% U %0 WAE N 2GB I BEF T &
|+ i Microsoft Visual C++ 6.0 53 4 3 5K fi# Cum-
MDVRP [#] MS-VND 5.¥%. ¥ i i K% A Kk 200,
RN B HEAT 10 50T 1R H 5
32 ZHRHEREWESH

S I 45 5 WL 2 1. “MDVRP 45 5 /2 45 ] Cum-
MDVRP ] H #5 o% 2 V¥4 MDVRP % 5451 1) >4 5 55
MARIRAF I 45 R, 25 RE R AR B /e 4 Bl S 8 R 55
eI ) () 22 5, S L A IMEAE iR AR ) 45
RIS TA). MS-VND Sk AR SCIR 22 B2 4 s AR 4830 B3R
PRI 25 R, BRI T 10 #8 vk 545 R SR
fE (Best)~ “V-¥J{H (Average) FIREFE V15 ) s LRI
Y I [H] (Time).



512 GIEF g EMAT 0 R R X % £ 39 & 4R 4E R AL

2187

F1 BHEFESMNHER
FEH SRS ne na W N, Ny  MDVRP4H MSVED :
Best Average Time/s
1-1 pO1 50 4 80 4 16 1256.04 846.62 846.62 0.62
1-2 pO1 50 4 80 4 15 1256.04 873.37 874.01 1.97
2-1 p02 50 4 160 2 8 2232.96 1296.81 1296.81 1.21
2-2 p02 50 4 160 2 7 2232.96 1469.08 1470.43 36.41
3-1 p03 75 5 140 3 15 2128.52 1389.70 1391.86 28.70
3-2 p03 75 5 140 3 14 2128.52 1457.05 1458.30 39.36
4-1 p04 100 2 100 8 16 3113.54 2426.84 2434.12 46.43
4-2 p04 100 2 100 8 15 3113.54 2569.01 2588.06 81.73
5-1 pO5 100 2 200 5 10 4794.78 3124.58 3132.39 429.89
5-2 pO5 100 2 200 5 9 4794.78 3391.34 3396.85 470.42
6-1 p06 100 3 100 6 18 2870.60 1975.89 1981.27 82.26
6-2 p06 100 3 100 6 17 2870.60 2047.21 2057.21 52.68
7-1 p07 100 4 100 4 16 2769.28 2120.07 2143.32 46.17
7-2 p07 100 4 100 4 15 2769.28 2291.20 2308.58 81.40
8-1 pl2 80 2 60 5 10 6245.52 4510.11 4510.11 42.62
8-2 pl2 80 2 60 5 9 6245.52 4914.65 4914.65 87.43
9-1 pl5 160 4 60 5 20 13511.47 8720.73 8731.82 642.21
9-2 pl5 160 4 60 5 19 13511.47 9104.99 9131.68 811.04
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