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One of the influential factors “in. manufacturing industries to maintain
competitiveness and meet customer expectations is optimizing warehouse
management, including the allocation.of products to storage locations within the
warehouse. Proper arrangement can reduce order picking time and increase
responsiveness to orders in the warehouse. This research focuses on the topic of
inventory management using. data-driven tools. In this study, one of the
warehouses of Mabarakeh Steel in Isfahan was considered as a case study, and the
process of allocating products to shelves was carried out in two stages. In the first
stage, products were divided into four clusters using the k-means algorithm. To
improve -the quality, of clustering, two steps were taken: "a pre-algorithm that
selects.initial k-means points with greater dispersion" and "a genetic algorithm
that'eliminates local optima in cluster solutions." In the second stage, the location
of each cluster-in the warehouse was determined based on experts experience.
Subsequently, based on a preference criterion, products in each cluster were
assigned to different shelves. Several orders were randomly selected, and the total
distances of the ordered products were calculated. The results show that the
proposed model can reduce the total distances of products in orders in the
warehouse by an average of 15 percent.
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PreAlgorithm: Initialization For K-means Algorithm

1z Input :data, k, max-iterations

2: best-centers = empty list

3: best-center-distances-sum = 0

4:

5: for iteration from 1 to max-iterations:

6: centers = empty list

7 first-center = choose a random data point

8: centers.append(first-center)

9:

10: for i from 2 to k:

11z distances = empty list

12: for each center in 'centers' list:

13: ‘ distances.append(maximum distance to any data point #2)
14: probabilities = distances / sum of ‘distances’ list

15: next-center_index =choose a random indexbased on 'probabilities’
16: centers.append(data[next-center-index])

17: total-center-distance = 0

'8: for i from 1 to k:

19: forj fromi+1tok:

20: distance = distance between centers[i] and centers[j]
21 total-center-distance = total-center-distance + distance
22:

23: if total-center-distance > best-center-distances-sum:

24: best-center-distances-sum = total-center-distance

25: best-centers = centers

26:

27: Output: return best_centers
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