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Abstract
This paper investigates the multi-objective storage location assignment optimization problem for
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six-way shuttle automated storage and retrieval systems. First, a random storage strategy is
adopted as the storage method based on the principles of storage /retrieval efficiency, rack stability,
and shuttle operation balance. Accordingly, a mathematical model of storage location assignment
is established. We then enhanced the third-generation nondominated sorting genetic algorithm
(NSGA-III) to solve the model. By embedding an opposition-based learning mechanism and random
perturbation we boosted the diversity of the initial population, while an adaptive differential-mu-
tation operator was introduced to balance global exploration and local convergence. Finally, a real-
world instance was used for simulation experiments. Comparisons with single-objective optima of
each target confirm the validity of the proposed model and the practicality of the algorithm.
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Figure 1. Plan view of the storage racking
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Figure 2. Velocity-time curves for two motion profiles
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Figure 3. Coding scheme for first-level storage locations
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Table 2. Correspondence between selected location numbers and coordinates
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Figure 7. Results of single-objective optimization
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Figure 8. Results of multi-objective storage location assignment
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