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Components and Parts Picking Cluster Model Based on Improved K-means
Algorithm

ZHOU Dao, DONG Baoli
(Faculty of Mechanical Engineering & Automation , Zhejiang Sci-Tech University , Hangzhou 310018, China )

Abstract: Aiming at a variety of small picking problems of parts, in the multi—person collaborative picking mode, the task allocation is unrea-
sonable, the picking time varies greatly, and the picking link is easy to timeout. A multi—person collaborative picking model aiming at the
shortest picking time is constructed, and the improved K—means algorithm and genetic algorithm are used to solve the model. Aiming at the
shortcomings of the traditional K-means algorithm clustering results, the number of picking points contained in each cluster varies greatly. The
picking time of each cluster is used as an index to transform the cluster where the picking points belong. The genetic algorithm is used to per-
form path planning and picking time calculation on the clustering results to obtain the optimal clustering results. Taking the parts picking pro-
cess of a security equipment manufacturing enterprise as the research object, the effectiveness of the algorithm is verified by comparing with
the picking time obtained by simple batching.
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Fig.1 Warehouse local picking distance calculation
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Fig. 2 Algorithm flow
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Table 1 Task information
*1 #EH5ER

TR R4 S PG AR AT /m RFYdm? Fifit/kg  FRRE TGS TG AR /m RBYdm? i ft/kg

1 (16.5,13.5,0.25) 30 29 15 (36.5,18.5,2.25) 55 7

2 (19.5,18.5,1.75) 25 11 16 (24.5,10.5,0.25) 15 7

3 (4.5,2.5,0.75) 30 11 17 (31.5,31.5,2.25) 45 12

4 (15.5,7.5,2.25) 25 15 18 (39.5,14.5,1.25) 15 8

5 (31.5,2.5,1.25) 25 7 19 (8.5,18.5,0.75) 25 7

6 (4.5,31.5,0.25) 30 12 20 (19.5,31.5,0.75) 25 7

7 (16.5,10.5,0.25) 18 17 21 (20.5,15.5,1.25) 30 9

8 (11.5,18.5,0.25) 55 25 22 (39.5,28.5,0.75) 15 8

9 (18.5,3.5,2.25) 52 9 23 (36.5,28.5,2.25) 30 7

10 (23.5,28.5,0.25) 21 23 24 (0.5,5.5,0.25) 45 17

11 (24.5,10.5,1.25) 45 9 25 (16.5,23.5,1.25) 15 10

12 (32.5,14.5,2.25) 37 26 (24.5,2.5,1.75) 30 12

13 (16.5,10.5,2.25) 25 7 27 (36.5,2.5,1.75) 20 13

14 (20.5,28.5,1.75) 45 11
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Fig.3 Warehouse layout
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Fig. 4 Cluster visualization results
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Fig.5 Picking time iteration diagram
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Table 2 Clustering results

x2

REHLR

I RIER S L5 R A

KT A s 4R P L5 R A

Class1 1,2,3,4,6,7,8,9,13,19,21,24,25

Class]1 1,3,4,6,7,8,9,19,24

Class2 10,14,17,20,22,23 Class2 2,10,14,17,20,21,22,23,25
Class3 5,11,12,15,16,18,26,27 Class3 5,11,12,13,15,16,18,26,27
Table 3 Cluster batching results comparison
R3 BESMERLEER

RS SO AT 55 i 155 BT 35 P A Py Wik et m  PRpERTE]/s
1 1,2,3,4,6,7,8,9,13,19,21,24,25 [0-24-3-9-4-13-7-1-21-2-25-6-8-19-0 ] 129 438.5
[GEEIEE=RR 3 2 10,14,17,20,22,23 [0-14-10-22-23-17-20-0] 116 260
3 5,11,12,15,16,18,26,27 [0-16-11-26-5-27-18-15-12-0 118 315.5
1 2,6,8,10,14,19,20,25 [0-19-8-2-25-10-14-20-6-0] 82 264.5
HERA 3 2 1,3,4,5,7,9,11,13,16,21,24,26 [0-3-9-5-26-16-11-21-1-7-13-4-24-0 ] 124 421.75
3 12,15,17,18,22,23,27 [0-12-27-18-15-22-23-17-0] 139 318.75
1 1,3,4,6,7,8,9,19,24 [0-24-3-9-4-7-1-8-19-6-0 ] 109 310.75
WO K-HIE Sk 3 2 2,10,14,17,20,21,22,23,25 [0-21-14-10-22-23-17-20-25-2-0 121 337.75
3 5,11,12,13,15,16,18,26,27 [0-21-16-11-18-27-5-26-9-3-0 ] 128 335.75
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