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Abstract: In order to better resolve the vehicle routing planning problem of armed police transportation, and increase the rapidity of mili-
tary operations, the open vehicle routing problem( OVRP) model is constituted on the base of actual request of armed police transporta-
tion, which adds a good many limited conditions, such as vehicle capacity and time window restraint etc. At the same time, the basic
principle of the saving algorithm is described ,and this question was resolved using an improved saving algorithm. The more satisfactory
answer is got through the verification of actual case. Not only can the time limit be met, but also the transport distance and transport
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charge are reduced. It is shown that this arithmetic is concise ,comprehensible and operable.

Key words: vehicle transportation ; open vehicle routing problem( OVRP) ;routing planning ; saving algorithm

0 31 &
“REMEIREFFHERAEN—KESF
B MAKMT , HEEETRAARTNE, AL
frEE AR, HX B A B 58 B A/
B, B BRUR AP KRR E R B D EA B EEEF
& AATETANSTHRT B BH+, AR
£, BB 2, 51X BB R BT HE S &5 B9 AR BR A,
FIRRGFAT R B, TE R A A IR P 205k B R, BB R
RWEAUER, RS FIRRABAE/ MR EEREE.
EHEZEERART - BREFENNREHIER,
EREVEXZEIHERENERTED, EXRH
BB i A fr k" . BN R RAE.
SRk E,EREARFETAREENESHES, A
S R BA SE it R R AL 3 0 5 AR R S AE 55 B0 AR E,
i LRSS s R e 0%, Rig ROV e AT,

Y B 3§ :2010-04-12; 18 [ H 7 :2010-07-17
EEEA T BL(1980-), B, I KEFMA B, BESE O m A
BLIS% s AR B4R, 1 4, BOE2, WA 07 i O S P RE ol BRI 48 2
Lo

FEREEHHTER" . B, R R
EBRREN, B2 HE R SELE, FMUEELE
BEYE Lot , BEE RIS Yo, X F
REFANEFRBCHBRAEEEEENS
X,

1 RERE

ZE 9 P& 42 ] B8 ( Vehicle Routing Problem, f&] #f
VRP) £ B2y Dantizg | Ramse F 1959 41 — &% 4
AR E UAR MD)W JE B Christofides Xt H 4T
THABEY . —B# VRP F Xk i — R I K 1%
B S VA —E R, A UE MR T R R IF
EWAFIVREAN], EW R R E N ARLET (W
HYRFRE/ R R R HE  ERBERS T
o AR R AT A PR 48D, s B —E B B AR
(IMZEHITI BREE .S58 BB AN ER
¥R D FEHR—ERNE BB .

2000 4E, Sariklis Fl Powell XX T X FH B E
W R B — IR R X . I
BB AR BOR 1R 58 a1 55 Fa 18 T Ry & U



6 HE A S R R

H21 %

A A SR8 R ERITH R — PR,
prpa i G2

B4, B F B4y A 2 2 A L Bt & 4R
B, WA S R VE HE RS E I — IR
IIVERE . EERXTALZE PR R F— RIEF R
Bk, RESBN L sh b A SE LS04k el e, (B R &
FRBA LAY BLT S , B AR BAGE — R E X B E EHLR
—EREE., MAEREMFRERE, F—EH4S
BE A3, DA EREEB T EFRERE, R
BRI BT R BRI ER TRIZEAZEA
FRMTF R ERE RS, FRTREFEALI
ARAEY, MERNETEH, CREGEEAZRE
FEG R ERET RS FEE, XA R L
B, R AR
1.1 EFRERiE

(1) — BB T, A A RBEREN, REAN

B R EEREN, AR UL, X BAE BERBAA
RO HER. &M AP ENES M = (1,2,
MY TRRES RBENES =112, 1} , RAM
S5I8FER=MUI;

2) BEHHEE o BERBEER v . BAUEEER
B c HEH;

) F—EFA i WFEAN /PB4 HEH;

(4) F—EF A i MBORPIEETE f, HEH;

(5) A FEFEZENFTERRER L, B
i

(6) BIEFAFTEN/ UNBEREIEFHN
RER,EMEFARB—-HWEHTRE, LHRFR
FEMFEAMFENAR / YRBETES KT
—HENBRBER, XHTUHAERER—H
., BESAMHHE, EXBNH —HE" #i7%
&, PATRI kI &,
1.2 #En

BRI RN

x; 0,1 B8, RREFHEF S BUESF S
Rl 87,0 KR IARE);

w; NHEAES S BUES Sy s R, ERSH T
S it RE ERL 20, ELNERAR 7 PRM
e,

1, HES B L BBIARTE,

XE BREREREFEBRREN SRR N E—1
RABEALI AR

R R
mmf=CZ Zlu%
=1 R

AR R
(1) BRE—TMES SN R 7 W) ¥ETE Bl i )

ZRTFNS,
fizt(VYjel ,
(2) N/ Y88 R B ik 94T 55 s f ief 1] BR 4

t; = Z(x‘.j~—l;ij—+t,-) (Yjel
(3) ZEFHNEBBAH & o

t,=0(VmeM)
(4) NBMEF RELHEREHRE W,

inj=zxﬁ=l (Viel,i#]j)
(5) A M ERERE TN

w, <x,w (VielmeM)
(6) HFAE—EFEZH, EFLHEBHAR /
YrBEOR BRAT 55 BT SR, T X T ARBBA I E 43R o

i=1

(7) TGN IEAR / W0, BALIES
REEHERNRELRA,
ny( w; - d;) = ; LMD

(8) ﬁx,,EXOJ &%o
x; € (0,1} (Vi#j,ieRjeR)

(Vi#ijel)

2 EEWR

EHBARBRCRAEE, TR BRI ERE
BB ARBEER AL, FREEETHROBET
BLIERTDICRBABA T KRR ER T YR E
B, T B A X K AR A 18] BB B B L R B R
0 T X X 6 ) R, i R X 12 3 A B A T 2 A% 1 et |
B RITEZNEER, SEEREBEUEE
1, TELFRMERRZRIE D, &R KIS
EX BEAABEERETEMNE RUBSE, BLIEFE D
M, EESFRR EREE B S X EE R A
SRR, MR AR BT AR E R BAITR
i ES , FESCH, FERFSE C-W W 4B g R AY &t
B REBAEZT SR ERITERHFRKXE
WA , B SRR T T AE .
2.1 C-W HHExRE

E—MEE(RES) BN ANEL/ 2% 574 S 4 Y
AR RN EE T, EWOIT IR T HE RIS AE R
B, HTHHRALENITER KK, FUFERMRE
RBP4k (Saving Method) & —F % WA
RENEE:, BB f— i N kAR E ALY
KSR HE B AR B R E L R SR 1R B
BRLE MO B R (R —E BB )

REFE(HES) B P NIEERITMEP, P,
o P B AHEEBIAYE PR P, 2 RS I



%1

F B B AL TS E

d(ij=0,12,,n) NEEHER) HHATE
PP HL/ RSB R T BB, R X
A EA I /By, TR EEARE B R A
A/ Y. BBR,MHLEETANBRER
H:

Z; =d, +d, - d,

THEORTFREELZWTARAR. RIEZEN
RBEXR, AR 2Z, = 0",

2R A B 8 R ISR 9 R SR 9 R R
BB, B, LU R A I AR M A
MIRE AT TR, TREEEA T AEREN YR,
et 29 B R BN B BUT BT HED , SRS TE W3R T HE
HOBERE AT IR SR BT IR R
BB 2 AR R T AR R R ), 6 4 % X WA
7 A 5 QISR BT T 2R B 035 R B 2 R o 2 A 1 R AR
BB B I, B TIN5 L BRY/IN B
AR AR R, TG T R A T A BB
EERRE, AR BN ER",
2.2 MM AEE

MEANTAE RS HESDIBA R/ YERE
ZAMES 5, T R % [ 358 % B A2, X 2 — AN IR 1B )
B, E5X BT R AR L X e G i IR 1 A S A
X2

(1) 53R 18 5 85 o 4L — UM 3% R TR, S o 224
AR 2 B RRBA RN FEA R/ YR 5

(2) JRiBAVE o, R IR SIS TR Rk
B RS, CPERE RS ETIERE TR~

S o 0 R R R, B — R B TR AL B S R RIS
BN ESHTABEARE S, BT 8 & 28 ikl LAk
SR AR 2 M FLR 15 B, B R Ak TR RS TR AR
B, AT RS SE RO R B) P9 15 B AR O B4R R

WSRO E R R B ik, e E—
ANATEE TR FEHEERE T B &M S UR
FETA — B B 2% b 00 B B (045 2448, R e R K R
INBIBURE , BRIR W 45 B B IR A B 22 B 28 P, 28 B IR
% JE R 8 BB R

BEABRINT
Stepl : FTF 53 XKW , 72 LATE 98 5 X8R, B0 BA
HSHEBBNNSES SER BB - 1 £FREEB(X

BN EREL, SRR ZD, B & SRR
RD) ;

ZD, —RD, — ZD,(m e M,RD, }j ZD, 5 M IT
— 258 B —TTEE T E;

Step2 : FE & 4E 55 s 10 B RIEHE, X AT B HAHBHY
{E45 45 RD, RD, HHEEHAT 4

s(RD,,RD,) = I1(ZD,,,RD,) + I(ZD,, ,RD,) -

I(RD,,RD.)(ml ,m2 e M) ;

Step3 : ¥ BT A s(RD,,RD;) & HAHth KRB/ RS 5

Stepd &8 s(RD, ,RD;) Wi K/PNFUT , BANEEH
Ui a5 RD, (RD;, W 2 LLF &4, 3% 8% Bt (RD, ,RD;)
WABZREPRL

(DRD, il RD, e — B R B L ;

@RD, #1 RD; ¥1 5 ZD 148

O HAETERIE B b, fi ZD # A LA IR A
B/ Y¥E, e R LI B P BT RD IFROR, BB R AE
— £ AR BOR BB A EOK

Step5 iR [B] Stepd , B BEH B PH Al AR ;

Step6 : E & LB P BT — 4B B (RD, ,RD)) ,
B A BT 13 BB IR B LR
2.3 BERERESW

B MES SN, T E R REHR 1 -
1) 72, T L pREE P, (R85 S Z PP —E 1148,
B, PR BB R B s <I(1-1)72, 2HH(4),
(5) TEA B LE(2) BEBREIE , B ngp s
= N » A BRI IR B IR E S O(F) o

3 NMARB

RE » « LARREB LR IREMBI A EHLRK
AR ER N My S, REEF B RX N T
¥, A~ kSR HERGCREEEA MR E
2, AT EREER BT SE XS E LB A T E
B/, NEYREME, R X KREILETER
FB B, LRI ARB EA =2k T 1)
KB ARIRBERRAES KB EHES
ST, RCRIEE, VR AR A0 . AT A, AR IR %,
EFE. R, ARG T R ITMIMER /A, FF R
ii%]i?’f“’i"ﬂfﬁﬁﬁﬁ BRPATE S A B e

Blar S Ja s —BT B R, S BIAEAE R R AR

(1) PATEF BN B4 5 1 3 4> AR, fT R
N ZD, FA P — BB X, A LR
IR ;

(2) ZHABEAERERNE - HET MAKR
BIRA B 18 NN, 4 HITE 18 Dt B DR
HEE BB (RMES S ®IFRA RD, A b RS
e

(3) % iR BB 1) LR K, 7 A 38 DR A AT BB 1 AR
To AR B R T Hy ST A GE—SR R G4 , O 18] 3% o
SRBLHH — 5 BB . WOCSTBAE KRR RE, PUT RS A2

AP BATES, TR W, BAR RSN

(6] 22 PR {6f 4% 0 AT It 30 0 415 A oL TR )5 pR 2 T
R, DR R AG



8- HHENWEA SRR

CEA

(4) £kB E RS B PR A FE BT, L0 km, B
AERAEHEAN T REE, BAE N 40 A/, X
BORBAREFEFROBTEE, B REEBENTY
B E N 71km/h,

BAES ST A BB A B ] PR L3R 1, FRBA
BESRIHRIE 1,

A1 BAEHEHEAR A0 ) RH
ft58 (vt | 2|3 | 4|51]6 |7 1|8]%9
FEARK| 10 |10 122|101} 9 |14 n2]|n
AFEIRA | 0.41{0.27 | 0.6 |0.19 [0.23 |0.39 | 0.2 |0.25|0.43
i3 3 1011121314 ]15]16]| 1718

FRARE| 9 1 8 13 9 10110 10 9
IR 1 0.15 1 0.31 | 0.48 | 0.11 [ 0.45 [ 0.53 | 0.41 | 0.24 | 0.31

Bl FREAELEESHE

R4 FRBA B B 8 X 88, & T4y X SR g, B A TSP
(IRATRI I RR) AL 2, BRI R M7 X TR
A

(1)1ZD—RD, —RD,
— RD, — RD,

(2)2ZD — RD,, - RD,, 2ZD— RD,, — RD,, —
RD, — RD,,

(3)3ZD — RD, — RD, — RD, — RD,
RD,, — RD, — RD,, —3ZD — RD,,

BN 539. 40, RERRTHREERRNA
fiEHES o

FERATIE R T R BN b, IBE# M AR R
BRBRIEHER:

(1)1ZD — RD, —» RD, — RD,

1ZD—RD, 1ZD—RD,

32D —

(2)2ZD —RD,, - RD,, ~ RD, —~RD,, 2ZD —
RDg — RDy; — RD\; — RD,;
(3)3ZD — RD,, —» RD\, — RD, — RD, 3ZD —»

RDy — RD, -> RD, — RD,

BPRE481.0 0, KR REWM B MBS T
58.4 7., BBRHMEET 10.8% 3B, B RATES
K& TSR EHEiiE 5.

4 HRIE

SO B B BA T 3003 B R T B SRR AR
A IBRBH R AR KRR B R AT T
BRI, R R RBITHER X REE , AR ZH AL
AHE ST, A5 2 FRBA B E AT R

B30k

[1] HZH,BCE XTHEREHAIHEZLARAREN
BEI].RIVEESERT
#2,2008(5) :55-56.

[2] Ex%,F1E. RRREE
Hfs BLBRAMI]. A
B %,2007(5):19-
20.

[3] Dantzig G, Ramser J H. The
truck  dispatching  problem
[J]. Management Science,
1959,10(6) :80-91.

[4] Christofides N, Mingozzi A,
Toth P. The vehicle routing
problem [ c 1//Combinational
Optimization. New York: John
Wiley & Sons,Inc. ,1979.

[5] Sariklis D,Powell S. A heuris-
tic method for the open vehi-
cle routing problem{ J]. Jour-
nal of the Operational Research Society,2000,51 :564-573.

(6] BERA.E #.8 % ETRSBEHEENYARESE
BRERLREREITE(T]. RETHE,2008,26(8):27
-31.

(7] % ZE,7RE UREXERRAREERSEIM]
JUE - TR B BT AL, 2001

(8] kmmsh, e her, AT, 4. A o () 8 FE S B A2 W) AT A 4B
ARFHAET). LEEKEEIR,2006,40(11) 1890
—-1894.

[9] Lee C G. Vehicle routing and inventory control for in-bound
logistics[ D]. Michigan: The University of Michigan,2001.

[10] Dror M,Trudeau P. Split delivery routing[ J]. Naval Research
Logistics, 1990,37 :383-402.

(1] £ &,8 % —FBRERAERNENEERTRII].
TR ,2006(5) :193-195.

(12] BROHE. EWBATHWIGETARE[T]. RETLE,
2008,26(11) :67-68.



