SraAlEa|0[Nsts] ==X
Vol. 28, No. 1, pp. 1-9 (2019. 3)

B84 ovjuge] Qold th &4 Tk 2oy ¥4 dues
A

A Single Order Assignment Algorithm Based on Multi-Attribute for
Warehouse Order Picking

Daebeom Kim'

Recently, as the importance of warehouses has increased, much efforts are being made to improve the picking
process in order to cope with a small amount of high frequency and fast delivery. This study proposes an
algorithm to assign orders to pickers in the situation where Single Order Picking policy is used. This algorithm
utilizes five attributes related to picking such as picking processing time, elapsed time after receipt of order,
inspection/packing workstation situation, picker error, customer importance. A measure of urgency is introduced
so that the units of measure for each attribute are the same. The higher the urgency, the higher the allocation
priority. In the proposed algorithm, the allocation policy can be flexibly adjusted according to the operational
goal of the picking system by changing the weight of each attribute. Simulation experiments were performed on
a hypothetical small logistics warehouse. The results showed excellent performance in terms of system throughput

and flow time.
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Table 1. Input data of the simulation model

Parameters for warehouse picking simulation

order arrival: Exponential(2)min, items per order: Disc(0.2,1, 0.4,2, 0.7,3, 1.0,4), number of containers:

Order Disc(0.5,1,0.7,2,1.0,3), inspection station allocation: Disc(0.33,1,0.66,2,1.0,3), customer importance: G1 10%,

G2 20%, G3 50%, G4 15%, G5 5%, Disc(0.1,1.0, 0.3,0.8, 0.8,0.6, 0.95,0.4, 1.0,0.2)

Picker skill level of picker: Uniform(0,1)

Storage rack

picking setup time: Uniform(3,5)min, item search time: Uniform(1,5)min, travel time between items:
Triangular(1,5,7)min, item picking time: Triangular(3,7,15)min, item picking difficulty: Uniform(0,1)

Inspection/
packing

3 inspection/packing stations, 10 containers of station buffer, inspection time: Triangular(1,3,5)min, packing
time: Triangular(3,7,10)min, error correction time: Triangular(5,15,30)min

Table 2. System throughput and flow time under varying the number of pickers and inspectors

1 inspection/packing worker |2 inspection/packing workers | 3 inspection/packing workers
FCFS Proposed FCFS Proposed FCFS Proposed
) Throughput 58.20 85.40 59.60 86.40 59.80 87.40
10 pickers -
Flow time 37491 230.13 363.38 215.30 363.15 212.11
. Throughput 83.00 93.00 113.00 144.40 114.60 147.40
20 pickers X
Flow time 340.68 263.84 309.12 207.45 306.31 194.83
) Throughput 94.40 96.20 166.60 182.60 192.40 228.40
40 pickers -
Flow time 337.40 276.47 262.99 216.79 244.23 182.29
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