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A Study on Order Picking Navigation in a Large-scale Logistic Center

Akihiro MIZOE, Masashi FURUK AWA,, Eri MIYAWAKI, Michiko WATANABE, Ikuo SUZUKI and Masahito YAMAMOTO

This study developed an efficient order picking scheduling method in a large-scale logistic center. The proposed method
consists of two solutions, one focuses on the picking tour navigation problem and another focuses on the order batch
generation problem. The local clustering organization (LCO) algorithm is applied to determine the picking tour navigation.
Then, the heuristic batch generation algorithm is introduced based on the product order similarity. Numerical experiments
proved that the proposed method improved almost 16% of the order picking efficiency, comparing with the conventional

method.
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Fig. 1 A warehouse model with column-like shelves amangement

EaEwF o VEEREENSOThERLTHS. L,
T OWMEREHERHFETHY, SROSEEREZRDICIETE
ikt BRIy F U REORESCHIEROAE
BRI TR, :

ERETRLEEDL SR IZARO AT RIFERECHETIE
<, LDEMaERICEML TS IGHETEEDERE
HOMRAEICHL T, (DEROF—F—-EyF 70 ()
BEREFEED, QF—¥F=CvE FOEFICEDRIE
HEOEEEREL, OF—F—E v 7 EHET3H0E
BEoNyFEE REETS.

2.2 Mgk .
EMETCIUTOL 5 2REEZER# . @ik ¥ —ik
FRIAE (EEHMAE) ThY, BEXHEIZEEOMIERE
nTWa, iMoo R U— (BEERR) RURROA—F—
FwEs BT, Bzt es 7 i@iRds) 2175 EREF
(—1b) DBEREHEHUHEEShTEY, BROYyx
YRR 2 R T R EREES LSS 7R TERSE
N5, fEREOAE (Poyd I h—b0E B M LT5.
EXEA— L L > TiThh, F—F—FBiCiiBHoEx
S OREE L TOBASRBEIN TS, 84— FEREN L
TA. B, MO Q L, Eiici 1 EE0 s
BMENTS (0Bl B noREERIR—T5) .
Yok TERT S - Mo RFEEERNH M, RFRT
NIRRT B p & LTHBEROENEHT LT3,
LOGEEHEE pEOEE LAy F LS. FREOARERT1A
vF p HOBEEZZVERY, EEICHEEIShEXMEEET
Py dL, BEQTEMEETAL, LERKELSNA
—F—VFoFr7ThY, ZThE 1 AT ERE £2TOE
EOVy R FERTTBREHRE, LRI AERNET
nEN LA S £95.

&, jBER pBOEEAMEES (IEAbhD L, 1EEE
W1 A FHOEEBIEESNEEXMSETATE yF Y
L, AE 2 0ET 3 AEREE FF;D;) 35, ZIZT,
D 18y F 45 p hOEEDM, Py(D,;) D TEEDEX
BATHY, Toxrreoflias. Dok, GEEIOR
BRI Py(D;) TEE 5. HIUER Pi(D,) TEDBHAOY
v EIIBFE (PO NE L, TORFICLVESZDERE
rPy 0N e 5. HIRICITERORERH DD, EuFrs
BEBEZ->TH, BEIZ—ETRY. FHEZATFY2—V
BB AR EREROSMETREET L,

M T
minimize 3 SFGEO)rEO) @
SPHD (RGP D - it a1 .

SR T 2SR Vol 75, No. 10, 2009 1261



Ea et

KREREY S —ICBE B —9—EvF Y I0F S —vavarIa— Uy S EbT 3R

LRI SRS, Ef, FIOMERMOR ML CIRT R
minimize 3 SFGEO)E0WST ©
SRHDPHEHD D =1 =t f=1
Lirh. RDBLUR@OPLERRY S, FONEHEOR
IMER RSO R M - FHER DT, 5%, ABIRTE
TR DR MEE B D35
R, 1759 FIzH) UTENS p HOERDED, BLU

FOEBEEOHICL - TEEIETMIAOE v F - VIHFE LR -

DOEREZFTOIEAETHY, Ny FHROMERSSED N THaE, A~
vFIC Lo TEEHE Y S THRECERARESZ vy 3 -8
EZBZIUL, L2 REY ETHEDERTHS. NEORE
FhD pOEEOHEED FIEL 4C, bY, El¥HIED
HI&&%Hy%Vﬁ?éﬁﬁoﬁﬁﬁa-mha.:@mz
FRI DRATEEFRER 5 5D C, BEROKE 812y CH(P-1)!
PLEE723. R TIEIN =10%, 4=10~15OKREMR=
F—2BELTNEH, HESTEBRELET, BYOEEH
BT Z LIRS E.
3. A—HF—Fux o IEBEst

I A—HF—EvxFEEEELEHE

ADi 2 KF D S TRIBO—ETH B, BEDH (v F)
PBIEEE 1280 ¥ T o T, SEAO— SRR/ NEE
fEEL LT

minimize F{r{F;D;) (3
HE(D )
&, WEE— A+ R (TSP OBIZBETE S, TSP &iX
SZ2BRIERTESICONVT, HHMELE—EI- SR
BERAORBEACHD L5 I—AT 5 0ERF2FRH SR8
ThB. WMHAEREK={k:k=12. . K}EEEOH P;D)TES
HRAEANOHIES, Mk & (LIEK) BOESEOBEIEE
TSP OBAC, L5, RO
minimize 2XCuxy
X ki @
subjectto 3 xy=1, Zxy=1and xp (xy-1)=0
k I
CEEETILATES. IR, REOAEDLHERE
—HLIEBEEELTHAS, ERSE4VAER LHEDRS
DEREE 0 & Thid, TR Z ENRTETHA.
3.2 EEROBEE
R THL, FEBOBERR C, BRE LTy, SEH
OFERE L T OEBIHFAT 0T, HOBEIER S LT
OIEEEFEAT 5. AEOWM O T ORER &+ 0T, 4R
CHEBERSS T TCRH2OLMCERTES. L LARE,
Wik & IEORRITEREET 5720, BEERE — B8R T540
ERHD, FTORHDIITSZAMSHE "B EALE. ¥4 7R
FIEE, EAHMTE ST 7BV 2 SHOBROEROTM AR/
TR TORE (SR} REAFETHD. TOELCHE
DOREET MM, ML ER, RUSER L EROEESEY YT,
FO 2 WRORIEERE L SRR,
3.3 BRI SRR TRt (LCO) Tk AEHRE
ETOHFSIORREEE &4 7 A S FIETHERHORD, Zhzx@
OBERE C,; & ThiE, TSP OMFEIERTEEL 25, LCO
EEMBEORERLEEET, TSP BEOCRBITY CREETR
Cy) DHEERT 1% TSP OfEETH5. HToES:
K={:12,..K}, ET & DLEH 1 EO 2+ DIFTHIC L 285
BERE EED E LB LCO 7 ATY X, LTiowRT.

1262 BT HREE Vol 75 No. 10, 2009

Pleking/dropping
point

Fig. 2  Cart path topelogy for applying Dijkstra method
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