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RMFS Storage Location Assignment Based on Dutch Auction

XU Xiang-bin, HE Shi-qi, LI Xiu

(School of Transportation and Logistics, East China Jiaotong University, Nanchang 330013, China)

ABSTRACT: This paper aims to study storage location assignment of RMFS and propose an assignment mechanism
model based on the Dutch auction strategy to improve the picking efficiency of RMFS. The Dutch auction model was es-
tablished to gradually adjust the SKU of the designated area through the turnover rate to achieve a reasonable match be-
tween the demand model and the inventory structure of SKU, and assign matching degree as the expected index. Com-
paring with the random assignment model, it was found that the average picking distance of the picking route based on the
Dutch auction under the condition of different warehouse size, demand skewness, order size, etc. decreased by 21.15%,
and the working time decreased by an average of 20.57%. Compared with the traditional assignment method, the assign-
ment mechanism model proposed in this paper significantly shorten the picking distance or time and greatly improve the
picking efficiency of the RMFS of online retail enterprises.
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Fig.2 RMFS system warehouse diagram
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Fig.4 Process of Dutch auction assignment mechanism
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Tab.2 Descriptive statistics among factors
Source Type III square sum df Mean square F Sig.
Correction model 176.786° 53 3.336 7.813 0.000
X 8.320 2 4.160 9.745 0.000
U 2.991 2 1.495 3.503 0.032
w 68.688 2 34.344 80.447 0.000
\ 1.361 1 1.361 3.187 0.076
X*U 10.656 4 2.664 6.240 0.000
X *W 24.647 4 6.162 14.433 0.000
X*V 0.704 2 0.352 0.824 0.440
U *W 1.467 4 0.367 0.859 0.489
u*Vv 13.720 2 6.860 16.069 0.000
W *V 0.487 2 0.244 0.571 0.566
X*U*W 4.555 8 0.569 1.334 0.228
X*U*V 2.457 4 0.614 1.439 0.222
X *W* Vv 18.232 4 4.558 10.676 0.000
U *W* Vv 13.027 4 3.257 7.629 0.000
X*U*W*V 5.474 8 0.684 1.603 0.125
Error 92.214 216 0.427
X*U
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Fig.5 Picking distance and working time reduction ratio
after storage location assignment
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Fig.6 Picking distance and working time reduction ratio after different demand skewness
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Fig.7 Picking distance and working time reduction ratio after different order size adjustment
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