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ERE OREW MEX wHzH’

LR TSR HLABE - IR W3 252059 ;2. INARIME R 5 B FHA 5 L% B L AR $Frg 250014)

W O i HF kAR F 89 4854542 19 M (vehicle routing problem with time window, VRPTW)
RENT . ZXERR. LRXEFAALF R — A3 A SR A TR M A B E SR 20
RFESAHIRPE AILAKRXEARZAFLZHE T . 0T 47 VRPTW A8 X Lk ey #F &
AR S A T VRPTW o5 BALA, 5F R A7 se 4L ok b 47 KA. 24 & 49 SOLOMN H 4] 15
A Y R BEAUE R 18 AR ) 25 A af F ) SR AT M 9K L 5% B 28 RIS HE T A SURT 3R B ik 0 A 2,
SRl A s R MR )M 5 e X S B A T AR AR AL Sk TR A BT R

W Sy Je4 F426.92;TP18 SRR A

0 gl&

BT 2 U T A R ) B — i el BT B A, B 1l A A28 ph 4 () A 7 T 5 B G e A I K B i
TEYG. TR B B B AR 7 2K A A% 58 9 B BE A Mk Oy =R s/ 1 23 /305 % 45 0 35 458 1) 52 i) 2 [
FA = FR IR i SR Z . TR A SR A ) T AL R AR 2 A AN AR S S
B, B 6o 28 PR B B L SR 2%, T A A b TR ) TG 6 DA D B AR R R I R — S A AR A TR ) AL
%25 R A DL E {5 25 0 B 43 8] 3 (vehicle routing problem, VRP) i — 254" & [n] .

VRP J& iy Dantzig fl Ramser F 1959 442 H iy, HRT, ¢ F VRP (A CHF 5% 32 2248 vh 47 I 1] 17 11
VRP(vehicle routing problem with time window, VRPTW). %} VRPTW K} 5% SCHk M7 » 7 BR 2 38 (19 AN [7]
PEAT 432, T E A G FF i [l AR L[] i 3 ) X O e e ) X T At 2R AR Rt VRPTW 248
AT 26 B2 ) IS AN 0 E] B8 B ok R 50 3 B AR S =07 Wik i R R A% Il 1 SCHR 32 2 R AR R
R 1k (iterated local search, ILS)HY | 28 248 228 v (tabu
search algorithm, TSA)P!, # Al #2 X VRPTW 245 4 4 it
BTN TR B 7 R R A B TR B B B 5
I ) R SCHR B AL S A 3 N KRR AR B R B (a-
daptive large neighbourhood search)'™ , ¥ ¥ Bt oG /& & =X 200
(meta-heuristic) 2 3 &5 [FBf 5 X VRPTW J& I 8 # 1001
R — A B A ) A 2R )R EOR — A% P it £ 0
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RO R AN AR R A G S AR AW ER ) 3 VRPTW 28 & % [EA S A 2 ] ZE W R W20, SCrk[10]
WEFE T YR 2% B[] 0l 55 B[R] BE ML B BR BT & SR FH 22 H A Jm 35 12 A48 R 380 1k B /N 32 8 AR I d5c R AR R 55 7K
S, CHERC1T iz 2R IR+ T — Fh A8 4B 3 48 & (variable neigh-borhood search, VNS) Fl4% #1 3B k (simula-
ted annealing. SA) AHZE & W53, SCHR12 00 2% [ 7E G2 BE PR AR T BC 26 0 e AT s 245 it i (VR SR 4

300

Y5 H#A:2018-11-20
HEWMB :FRAARBFILETH61773192) % B
WREE RGP 0UE L 882 1A S0 B8 07 1 AN T8 RE . & RE ik  E-mail : lijunqing@lcu-cs. com.



102 LU SN o (Y S I = ®)

JER B AG S A B AL B Z5 & 0 S0 b AT R . 181 1 JRoR T ARk VRPTW AHICHE5E I8 SO R R G L.

5 T2 1 X T S A A 1 T 6 %) SCRR R AR /0 L X1 2 A LA Rt T B M XA BIE 5 X B L 0 R i X 2 i 2 6
5] R AT IR A3 BT 388 5 48 o % s B H A A ke 2 1 X 8 AR ot g 4 ] R O % G 2 O Y 3 i
FEHRARS s 23 e e 3 o o AN ] o 288 14 24 00 o 42 T 3 A T ) e, ot AR ) 2% 70 8 A T 1) e oR i, ST
e T 2 A 32 ) AR AR - d RN T B 0 [ 0 A7 R A 5 22 R A 2 T X A 2 B o R P AR 4 &
i o R R T A A5 DR 2 s () A5 Ak 1) S SRR X P36 A AT S A TR L LR A iR /MK R B bR S Bh A
e il (7] RS Y 3 3ok 38t £ 5 0k X A AR 0 AT SR A LI UE

R4 o B Lk Sk el 0L, 4T VRPTW W) B 2 249 8 1 1 32 AF 7 . 25 i =X 1900 A4 12 i 2% 2 2 ] 2L LA
VRPTW 2y 5 fith ¢ 57 AR I 047 3R At A0 H Fi R S = 400G SCHR iR 7 B F 50 ik b A7 ok . N T ¥ Cartificial
bee colony, ABC) 53 & — Ff g BURF RS e UL fL B0k . B A B 78 7 2L pR AR08 10 18 B2 10 1k 45 2 4~ 4 4k 15 3]
Tz R IR T A RO AR SOR ) — B R i ABC S B ox 2 T A AL 14 O % ) L DA
VRPTW Sy LAtk g 7 5 8 I 98 475K .

1 VRPTW [u] 8§ ik

1.1 VRPTW {iit

2 L) VRP [a] 852 i€ 17 7 ] A (travelling salesman problem, TSP) iy — /97 J&, =3 (1) 8 22 X 4R B
1, VRP [RJREHF 5T — KA Z W Bk B W 3 2% 7 S AR A0 A 1) &, 1 TSP (5] B 58 — 0 4= B 25 90 o
B Z AR Y (R VRP A1 TSP (93 [ 20 9OR A% i BB BC IS — U A0 2 A 29 A PR L B 4 iz
LR IZE W KA R, WA % 8 VRP(vehicle routing problem with time window, VRPTW)
B M VRP (1 —> WA 2, o 2 B S W) i IE 2 vh
() LAY H]. VRPTW 80 1 % 7 s iRk 55 15 1) 2 1) 24
B AV EEAS % P R0E LT & HIR S5 I ) 7, VRPTW
B aCIRDNE dS R g ST o Sl T o e T o)
VRPTW rfv, BLF iz 55 5[] % 1) 35 (Y 42 30 75 2845 1F
W T ik 55 I ) 6 1) 22 50 00 AS BE Ry iz % 1 U 55 TEEK 16, 10, 1]

[2,8,3]

(2,5, 3]

W VRPTW A, $5 i ol 48 J5 21 2K B9 % 40 nl LA 4k D
LN E T R S5 AH ZR G0 B AR A ﬁ?

B2 45t T —A4 VRPTW 7= ] 141 . &1 w53 51 3% 'J%ﬁ;
T PR ETE L BIW Rl s 26 40 & P AR . Aﬁi
T B R & 7 s IR =807 2o [2,5,3]

TR P R R 55 I I AR 55 I R i 2R el 2 VRPTW 1Bl iel
FRF ) B S 3 DU P 1 B R S5 R 1.5 1L BRI 55 AL AE 1 2 5 min Z A B)IA R AL 1L R
SR 10000, e 5 B 1A 3 min, GRS P 1 Y ES Tmin (9 4R, B 4240 B AT 2036 % P o 1
8 IR 8] g 1o 1E S A A R 55 I 8] 23 . AR 7 i 1 S5 3 min Jim X AR 2 4 TR T 1 R ER
JURL 2 BIRE P R 2 20 6L AL T T AL 2 BN R BT L AR T T R 2 I 20 8L LI e HE L A
Jei [l 21 6 2 B Bk %) O 13,
1.2 VRPTW #tji

VRPTW @R S HOMAF 5 AR 0 207 g 80 om0 JREE 22400 10 B0t . Q. 42 0 07 8 dm KRR A
K IR 40 ) 20 BR ) L B 42 e R TARIS ). B i BIRIE R oK ey B P i B P AL
Z AR L va, B R W B BT RB IR 55 1) BRI 55 I 1) 2 A R /MEL L O 2 B AR i Y B I T RE I 55 IS
[F) o B0V AR 55 Aok 8] 27 69 i AL p - AR ZE 40012 %0 P i A i - W BE I 55 I 8] 310 3% L X T 4t [ 87 VRP. 45 7 1Y
TR o IR TG T P i B9 B AT BE I 55 P 18] 138 L 45 3 9 S5 500 A+« 2 55 Ik ] B G e - ml E
I 55 Bk 8] £ 780 770 g Rt e JIR 55 B 18] WG 5 R v B8 Al 55 16k 8] 4 2 7 50K L B 0 7 il R RIDJIR 55 B 1] Ak
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T UM 55 I 18] B AR BB < R 55 A T Ak 2 R 55 A T i P ) R R A e R BR A 2 A 0 ) 0K
PR Z s AR T R RS B IR - 0- 1 SRS B AR At T R BB R
W 25 e e B 15 7 0.
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N N K N N
min Z= ZEZ(t,jnyj)+pXZmax(a,.*ti,O)—FhXEmax(t,.*bi,()), (2)
i=0j=1k=1 i=1
N N
st 22 ts) e ¥ I<L,k=1,2,,K, (3)
i=0j=1
N N
Z‘?)Z(d Xyi)<Q.k=1,2,-,K, 4)
i=0j=1
N K
zkzly’]:L]:l, s N, (5)
i=0k=
N N
Eyh*Zy]’e 1927""N;k:1927'"7K9 (6)
=0 i=0
K N
A§1§1y07 K, 7
K N
A§1-§1yfo_K7 (8)
K=K, LZd/QT+1 €]
3o €10,1) iy j=0,1,+,N;k=1,,K, 1o
B=1— (gt /N=v, (11D
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1.3 VRPTW & L5 fi il id

Z M) VRPTW B4, 4n SOLOMN 451 . 4% 56 AT, A S AL % 100 A% 7 i, & P s i A

JRar o =R RD 17 ARG BB ) C(Clustering) R AN A .23 MR EGFEE 40 HH R(Random) R 51 &
BiIFN 16 A~ G R R AL T R A A RC &40, & 2 }E/TTW*?KH%E 1% S oA L C R AR
RS (D BRI 2B IR (2) & 5 0 SR R B R 4 g
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2 gkl
2.1 ANTHeBEH

N T8 (Artificial Bee Colony, ABC) 3k J& th Karaboga 4% $ H i1 — ol B R A 00 fL S0k L 2
R DL i 54 B W ) i R v A 1 05 A g B S AR G RE LML S E A s AL S A L L ABC B T =3k
EWEMESE S YIRS RS, HE A (Employed bee) . B i # (Onlooker bee) 1y 2t # (Scout bee). J@
AP e 1) AT 55 2 A 53 YR A B W 1R 5 R RS 2%, BRI SR 20D A 1 0 U AR B B G ) i R I O Y AT 55 R A
U6 55555 o i P e T 30 e L O AR 0 4P e 1) 4 R S5 R SE L — A I R A R T A e I D RE R TE A B IR
TE46 8 AR EGE AN G A TR SO S8 il — 2 2 R iR

ABC B35 B A 2 ) 2 B4 Ak 46 R/ SN il TG SE I T 4 25 3 19 J 409 R/ Ls, R R4 B Es, BREE
WERCH Os, g B H Ss MLk 2. ABC 5k 19 G RE k4 R

(1) B e e 04 77 A e AR ABC B3k 3 it b o & X8 % 2 00 Ak 1) 5879 00 4 e — Pt SR T B AT 8 s ™ 2 it
Vi = (oisol s ool VUSRS | DR IR L 0 78 A TAE BE /N 0 3R A @ 7 A 1 7 i

vl = U + rand[ 0, 1] (Vhux — Vhin ) » 12

K j =1, unsi =1, SN,V M vl 73 HFRIRLETE ;7 19 EERATT BRAH.

(2) JRE A e SR e T e 5 PR Jmy S 45 R Y e R AR 2 T R D e O T A A DU i T e AT e B AL 0 Y
fl FEAR T B — A 0 R kAR — A B I AR R new (430 R 4N

Vhew = v} trand[— 1,1 (0] — i) (13)

O Voo RANHHEBIIR SVl RANHTIRIEE J U o] — o ORI RS 485 1 22 1A

(3) R e 4G . 0T A e o 25 15 e AP e [l 30 e LS L ARl o7 A A5 B g B IR IR S R I A () %2
FEWETE Y 7V SRR R A B U B A AR AR Ak 1 2 2 (13D Ml itk — 2P A2 S R

P = sf ; (1
Z,f;

K f FoRf IE N B . po T i ¢ MR BEMER.

(4) iy i SR M. 7E A ABC Bk Y AR AE £ 4R Ls YR B A AT ] S 37 B, >R 2 2 (12) BE AL ™
A — A % R

Wt ABC S35 0 FEA G AR 43 A7 T D o ABC 5303 38 2o e 1 068 50 R 0 42 18 48 R 10 o 7R L Ao e A e 5
TR 0 P VR 5 2 L 3 o ot i e 52 iRy SR 98 &R
2.2 ) 4 Y

A SCR B 1 7 SRS — A, AR R A — R OR B — A TR R A A
TR EMMR S 5 P ST % P ST S SR P R X e R P s IR ST B A St T — A 3 49
NP SR B R E RS R P ST R (2,4,5.1), 0" B RIR O E VB T E RS E P
JPANE{3.6,7) 5 =M ZER S % P A 2{8.9).

Vi HoH2H4HsH1Ho]
Vi, HOoOH3H6H7HO]
Vi HoOH 8 H9 H o]

Pl 4 g il 1%l

2.3 8RR

F [ 230 i B 75 ] DL AR P A 25 1 T R R IR 55 I % 7 R S LA T IR S5 Y 6 &R
TE Gt B v I A 4 R A0 A 7 0 s A A ) 8 A I 2 DR G 32 ) U A R T R R P A A s s T R P 3k B
XiF R B[] ) VRPTW (] 8, G325 R IE G 5 2 75 1 A7 O A DR =l 3% figk 1) R, AR SCEF b Bl ) 1] 440 76 fifk % 2ot
FE b SR B R A 0% AR R, R FH0AT 2. 4 fff 14 G R 48 02 SR . T LR IR S B8R, KR T R
B 5 R ARTREL . AN R, 2o /N AT 8 $6 N 215 3 A o AH BN 2R R, 3k 2R, W00 AT i 2 3 o430 9 U5 1 VR 2
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2.4 w46 5 5K
21 B i A A A% ) AR b i R S B P R 55 B TRD R A G I X TR B[R] 7 VRPTW ) R D2 i oy
AR M. pREL repair 25 Y T 1B 52 SR A DO ACRYS 32 SR ME S I R] B2 2% B2 o O G m) L 3 Bl UL 4 5 488 522 5
FEARBEPRUEBE AR REFE A — AR B S AT AT A, 24 J0 R TS N L 0 10 AT 2% 1 s JC V4 A 31 24 A AT Aol — > 4=
IS Z S R AN T AT A DTS S
Procedure repair() /&5 K WE 2.
wmAN AR,
wH AT
for each vehicle i do /EH & —HHZ%E i
for each customer j assigned on 7 do /AW HEW i LB EFEH .
if j violates its time window then // {15 j #3 Y B [a) 7.
Delete customer j from vehicle 7.
end.
end.
end.
Store all of the deleted customers into a set DS,
for each customer j in DS do /¥ & — MR 09 % P 5.
Try to insert customer j into all the current vehicles.
if j cannot be inserted then //#NM j ANfHEHE A 2| Y /i fr A ZE 4.
if number of vehicle has not exceeded then // il 5 25§ %5 o< # FR .
Add a new vehicle and service customer j // &5 l— 83 4.

© 0 N O Ul W DD =

I T T Sy =
= w N = O

else

—_
al

Discard the solution and stop the procedure .

—
(o)

end.

—_
-3

end.

18 end.

2.5 )bk vk 7k W SR

WU e 04 77 A b R B A A HE & P SOFHEY B SOLOMN () PFTH 5 W J2& — Fl il F 1) %)
R A 14 7 A TR R W SR I RN A 24 O OGP ) o HE EL ARG R 4 34 4n

(D) B, I YAT 440 ST — A% P AR SR 2 AR08 BRI A A R E B R P SRR
SR SR/ T B R R B B N B s BRI VR TN — AN HE AR S5 0 A ) A
ADLER p B PR AR 0S92 SR

ciCksush) = are Cksush) +ascCksush) sar +ar = 1saisar =0, (15>
cnCkoush) =ty +ty —ptwp =0, (16)
cro (ks sh) = wy — wy » a7
P e AA R SR LA E w— 1 A BB R RRIAR P A BIGLE w5 % P 5 h BT IR R
S5IFIE] 0 S RGESH
(2) HE A P i BB e (% P 8 e T A 0% P 3
G ki) = BR,C0O + BRGOB+f = 1. =18 >0 (18

AP, Ry AR, () il R RTEALE w AR E 08 5 J5 - D200 1 R AR 9% FH RN 358 43 B A2 B TR] AR

H R A il L FE % 7 S B A — 2 I O R, PFTH 56 W% 55 G2 1748 2 77 HE — FE Y i,
4li >k A PFTH 7 4G40 Jo s AR IR R 42 10 2 Ak AR SCER I T — Fh ket 1) PFTH 28 #% (Improved PFIH, IPFIHD ,
HARL 5.
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Algorithm IPFIH.
1 while & less than Pg,.—1 do /P& ¥] UG H 5 K /.

Randomly sequence each customer and store them into a set named SS

’ /XA % P R BEPLHE Y AR AU SS .

3 for each customer j do /EHE— P& A j.

4 Let mp=0,mo=L //mp F/RE 5 j BIRIFIH AN E L E KA.
5 if customer j can be inserted into vehicle 7 then.

6 for each position u in the current vehicle i then /JEHRZEM i 1Y T A i &
7 e Cksush) =ty +ty — gty spp =0

8 o (ksush) = w; —w, .

9 a1 Ckyush) = aren CRyush) +ascrs Chyush) yar +a2 = 1oaisaz =0
10 if c; (kyush) < mvu then.

11 mv= ¢, (k,u.h) smp=u.

12 end.

13 Insert customer j into the position mp in the current vehicle.
14 end.

15 end.

16 else

17 if number of vehicle has not exceeded then // U5 4= 5 55 R 48 BR .
18 Add a new vehicle and service customer j // USH—#81 2.
19 else

20 Discard the solution and stop the procedure.

21 end.

22 end.

23 end.

24 end.

25 Generate a solution by using the SOLOMN PFIH approach.

26  Store all the generated solutions into the current population.

Oy BT R OL WA FEIRN P s AR SCES H I M 2 7R 2B U R P — 1 M SR FH BE BIL SR I, 3500 I ) 42 2%
JEH OGP m)  REBEHLITELE P A 00T o DRUTT 38 i 1 RO i) 22 4. Sy [ g S 050 5 72 oK Mo ok i L i 48— A i
K H SOLOMN 1 PFIH 5 .

2.6 )RR IR MG

Jri iR A Z O AT AR AL SR B A RN 2 — AR SCHR T — Fh AR K 9 )R R 4% & (Variable Length
Local Search, VLLS) 3l . HARB L AR (1) 72 Y7800 A G2 h BEVLE R — 4200 4 () fEPriE 4D
BEPLIERE S K P i Hoh S RE TR WRE R ERRTERANIEE: ) ARG - EENE
FAR g E A A v oy SR AT A A AR A 1 T

BS54 T VLLS JRid 2 5w 00 7s B &L B 5 ()RR T R AR g, Ir v 424 15 224, S =2, M7
1 ﬁi%%ﬂl_ﬁﬁ/\g}ﬂ M2 AL ZJERE P 2 BRI AN E R 2 SRR 3 A E IR

A BERE AR ANCLE & 3 S MM 1 AL E. JR 4 R 5B 1R E E LA 5(b).

viHoH2H4HsH1HOo] vvHoHsSs H1H o]

v, HoH3 He H7Ho] v HoH3He H2H 7 H o]

i HOH8H9 HO] Vi Ho Ha Hs H9o Ho ]
() Bt (b) #1148 A

Pl 5 ARME R s &I
K6 45 T A RIERRMIER S 282K ik ﬁ B K 9 100 U, W i 35 32 A U B50AS W7 6
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Ko SEANWHG A, 3 WY 48 2R i B N T in 5 L DXL AT DA DR AE 2R RS T
A A 5 B B0 L 3R R ). N —
2.7 EIRERM 2 ]

AT SRR 2 R RIS A e S U e R kAR L, M6 BRIEMR R S AL
JEATY R A SR o 3E ok 53 A — A i AR S BBk R AR . AR ABC Sk i A e 2 — A BEAL AR 1Y
fift 278 L SR BEAIL P A6 B AR AR AT B 2R T H I AR A A MBS U2, JCVE R DA 4 R SR R R 4 vy o 0
(I VERE N TTEE I 735 6. O 1 A% 52 ABC 5803 407 4 e PR RE AN 12 119 [ R0 R SCH 1 — ik 1 22 40 it Ak
{149 Jr 3 B8 115 11 £ % (Differential Evolutionary Local Best Scout, DELBS) 45 W , 75 $2 5 {1 £ e 1 B 14 [ i) . B
B DR Bk 10 R S R O o DT 3K 3 42 S 4 R 1 H Y.

DELBS 5 i B AR 78 (1) 32 B0 8 08 4k (PSO) Bk 1Y 3 & A R B — A 10 s g s kAR
RN B TR A LB, 5 (2) 303 25 1 F i v d5e o F0 B 22 09 Jay 3 e A k5 23038 LB AT LB 5 (3) 24 i #h
TP AR A S o R AR L JC T DT £ 0 7 A 1 A 5K

7t = RandO @ LB! + (1 —RandO) @ LB!.1 < k < K. (19)

v; = RandO & v, + (1 —RandO)) @ 71,1 <k < K, 20)

rp O KR ARAE 7 Fom PRk (9 P A Jag 8 5 U0 Ak 1) 38 SCERAE L Rand O 52— BEMLA 1 0 58 1 (19 R %L,

B An 2R AR 0 0 o b 5 R AR P SRE T LB AR T LB . ol R0 i 11 A B A 26 k 4
H& P GUBUE SR 02k BT I # o) Fgn SRR IR 2 Rand O BRI 45 SR (H.

e EAR S . BB ERAE A A T BE SR AN AT AT A L DT SR T BE A A ST BB IR 55 L 1B
SRWE AN (L) 706 28 i B 5 4 M BR L 2 00 % 7 s (2) TR R ZHEIR 5 & P iSRG W B % ik
SR AR AL W ST A AR AN 58 A R A I 55 DU A — A A S R 55
2.8 ITABC S ikHERR

454G R gmit A R R A 4 SR 1 RO WS AR SO Y T — R et B ABC 553k (Improved ABC,
TABC) . 73 A AT UL o S B A ) 52 2 B2 o OGP o) SRR SRANT

Algorithm IABC
I RH 2.5 1) 4h AL S ms AR L) h AL R R
Employed bee phase Jg f/fl 1 [ Bt.
for each solution i do // &K Fh e b B>t 7.
Generate a neighboring solution j by using the VLLS (cf. 2. 6)for solution i /3% 2. 6 i
(4 Jeg A8 R SR R A @ A R — > AR
4 if j is better than i then
5 Replace the current solution with j /5 ¥ f# 1.
6 Update the best solution found so far with j /584 5 & 5 f#%.
7
8
9

100-

T
(=3
(=

80

T T
(=3 f=}
o =

50

T
(=}
<

30

Update the local best for i /B # i B9 Rl AL fit.
else
Update the iteration time without improvement fori /T ¢ BTG Bk AL
10 end.
11 end.
Onlooker bee phase [ i % By Bz.
for each solution i do // #§F¥FhBEh B 7.
13 Randomly select another solution % in the population // FlEHLZE£E S — i k.
14 Select the better solution between i and % as the current solution i // ¥ £ .
15 Perform steps 3-11 as listed in Employed bee phase. / #4755 3-11.
16 end.
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Scout bee phase {57 £ 1 ¥ Ez.
for each solution ¢ do // fE¥FFh B T & 4.

18 if iteration time without improvement for 1 is larger than L, then

19 Perform global search given in 2.7 /347 2.7 T4 /18 &.
20 end

3 b

3.1 S E A

25t SOLOMN B3] , 44~ % 7 a5 00 5 SR & — AN B BEA X 20 08 W A0 il 286 L 2% L 25 98 A e . 23 i =
A P 3% S R v, AN T I TR T S A T AR AN [ 2 RS P O T P R S PR 2, AR SCHE SO-
LOMN 2 S84 (4 Sl 22 b o0k 7 3000 rp 28 P 5 R a3 7 5% W b 28 ) AS ) 5 SR a2, Dok 11 55
B% P 5 1 SRy 20, HERIR I P A0 2 20 AN - itk (9 B30 v 6 hn T AN TR 4 SRR I P e 1
(TR SR N (20.,60) W R ILE ST E 20 NI EL 1 A 60 AN 2. B B oot S B i B R L R B
7 2 R A TR A R R T A 0 e R DR [ AR A T A 7 SRR
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Research on VRP with Time Window for Delivery
Problem in Prefabricated Building

LI Jun-ging" SONG Mei-xian' DENG Jia-wen' HAN Yun-qi’
(1. School of Computer Sciences, Liaocheng University, Liaocheng 252059, China; 2. School of Information Science and

Engineering, Shandong Normal University,Jinan 250014, China)

Abstract During recent years, the vehicle routing problem with time window (VRPTW) has gained

more and more researches and focuses. Additionally,the prefabricated building has become a typical build-

ing type,where the delivery process of the prefabricated precast units can be considered as a complex engi-

neering optimization problem. Considering the background of the prefabricated building,in this study,a lit-

erature review of the recent development of VRPTW is firstly presented. Then,an extended VRPTW model

is formulated. Next, based on the intelligent optimization algorithms,a novel heuristics is designed to solve

the considered problem. Based on the classical SOLOMN instances, eighteen instances with different fea-

tures are randomly generated to test the proposed algorithm. Then, the efficiency and effectiveness of the

proposed algorithm is verified compared with other efficient algorithms.

Key words vehicle routing problem; prefabricated building delivery; intelligent optimization algo-

rithm;prefabricated units;time window



