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Combined Luggage Stacking Algorithm Based on K-means and Key Points

ZHANG Chang-yong, WU Zhi-bo

(College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

ABSTRACT: The paper aims to study the luggage stacking algorithm to solve the labor-intensive and inefficient problems
in the current flight luggage stacking process for check-in. In this paper, a mathematical model of flight luggage with
weight, volume and cargo compartment constraints was built. By using clustering, ranking and key point construction
strategy, a new algorithm combining K-means clustering and "key point" idea was designed. Experiments on 100 pieces of
real passenger baggage showed that the layout plan given by the algorithm was reasonable. The difference of mass between
the left and right sides of the stack was less than 1%, which satisfied the space constraint and load balancing constraint of
the cargo compartment. The algorithm has the ability to obtain excellent layout scheme in complex environment. The
introduction of K-means clustering algorithm establishes a bridge for machine learning algorithm and traditional packing
problems, and provides a new idea for design of bin-packing problem algorithm in the future.
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Fig.1 Cargo hold of A319 airliner
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Fig.5 Layout of 100 pieces of luggage
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Tab.2 Luggage layout scheme
Fe o PR Fld/em 1725 42
1 0<d < 100 1,2,3,4,5,6,8,11,32,36,40,50,51,70,71,72,73,74,75,76,77,78,79,81,82,84,85,86,91,94,98
2 100<d <200 7,9,10,12,15,17,41,56,80,83,87,88,89,90,92
3 200<d < 300 13,14,16,18,19,20,21,22,24,25,26,93,95,96,97,99,100
4 300<d < 400 23,27,28,29,30,31,33,34,47,55
5 400<d < 500 35,37,38,39,42,43,44,45,46,48,57,59,62,64,69
6 500<d < 600 49,52,53,54,58,60,61,63,65,66,67,68
3
Tab.3 Index of luggage stack
EFHO R oy WEy Rl SRl T
15 KR Dmaxt/cm BT Emikg It K Dmaxe/cm BFEmskg HE/% PR AT %
541 773.86 200 767.79 73.40 71.80
K-means
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