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Abstract

The research aims to evaluate the effects of four main factors, including order picker routing policies,
storage assignment policies, warehouse sizes, and pick-list sizes, on the picking travel distance in leaf warehouses.
The simulations of all possible combinations of levels were created which the outputs from them were, then, used
as the inputs for a statistical study assessing the main and interaction effects from different factors. The result
indicated that the four-factor interaction had a statistically significant effect on the picking travel distance. The two
heuristics showed statistically significant different average travel distances. Comparing to the exact shortest routing,

the Leaf S-shape outperformed the Leaf largest-gap with optimal gaps of 18-28% and 31-37%, respectively.

Keywords: warehousing, order picking, order picker routing, storage assignment
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source df Seq. SS Adj. MS F p-value
Corrected Model 107 31936921.634° 298475.903 252646.028  <0.001
Intercept 1 273126002.713  273126002.713  231188511.329  <0.001
routing 2 3813398.092 1906699.046 1613932.433 < 0.001
storage 3 3216673.823 1072224.608 907588.470 < 0.001
warehouse sizes 2 10484045.743 5242022.872 4437129.574 < 0.001
pick-list sizes 2 12964890.903 6482445.452 5487089.837 < 0.001
routing * storage 6 29562.739 4927.123 4170.581 <0.001
routing * warehouse sizes 4 209164.615 52291.154 44262.040 < 0.001
routing * pick-list sizes 4 140151.968 35037.992 29658.037 < 0.001
storage * warehouse sizes 6 139097.718 23182.953 19623.296 <0.001
storage * pick-list sizes 6 111106.696 18517.783 15674.445 <0.001
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sizes
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sizes
routing * storage * warehouse sizes * 24 621.744 25.906 21.928 <0.001
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Error 3132 3700.143 1.181
Total 3240 305066624.490
Corrected Total 3239 31940621.777

a. R Squared = 0.9999 (Adjusted R Squared = 0.9999)
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