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A Heuristic Algorithm for the Unequal Circle Packing Problem
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Abstract Circle packing problem one of the NP hard problems is of great theoretical and practical value.
To solve the circle packing problem that encounters in the field of transportation of freight a heuristic
algorithm is proposed for finding a good arrangement of multiple different-sized circles within a larger
rectangular container. In this algorithm the circles are sorted by non-increasing order of radius and packed
into the container one by one according to the order. Each circle should be placed inside the container by a
corner placement so that the circle does not overlap any other circle and is tangent with two previously
packed circles. By pseudo-placing one or more circles to be packed two greedy methods are introduced to
evaluate the benefit of a corner placement one of which is the degree of placement and the other is a
bounded enumeration strategy that is based on the first one. At each iteration of packing in the resulting
algorithm each circle is packed into the container by a corner placement with the highest benefit according
to the bounded enumeration strategy. The experimental results are presented showing the effectiveness of

this algorithm.
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Table 1 The Benchmark Instances and the Run Time Comparison of the
Proposed Heuristic Algorithm HA with IOP and HTS
1

Running Time s

Instance n L W R;
1QP HTS HA

R,;=100 R,=53.589
1 6 300 200 R;=R,=30.094 2.73 0.31 0.00
Rs=21 R¢=20

R,=R,=1 R;=0.5
R,=Rs=0.42

2 14 3.4142 3.4142 R,=R;=0.32 244.28 5.75 0.08
R¢= =R;,=0.2
R;3=R;,=0.17

R,= =Rg=20

3 19 160 80 Ry= =R, =8.28 59.56 2.99 0.14
Rip= =Rp=S5
R, =100
R,= =Rs=17.157

4 21 200 200 207.75 5.13 0.12
R¢= =R,;;=8.578
Ry= =Ry =5
R,= =R;,=20
Ri;;= =R;g=8.28

5 32 160 120 534.68 14.38 0.27
Rpy= =Rx=5

Ry= =Rj;=3.431
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Research Background

The two dimensional 2D circle packing problem is a famous cutting and packing problem. It consists of placing a given set of
circles in a container without overlap. The usual objective is to maximize the material utilization and hence to minimize the' waste”
area. This problem is known to be NP-hard and is encountered in many industries textile paper glass etc . For NP-hard
problems there does not exist an algorithm that is complete rigorous and efficient. Consequently various heuristic algorithms have
been proposed for circle packing problems. In this paper two novel placement heuristics are proposed to solve the circle packing
problem the key idea of which is a quantified measure called degree of placement to evaluate the benefit of packing a circle into the
container. Computational results show that the performance of the presented algorithm outperforms that of two previous reported
algorithms in the literature. Our work is supported by the National Science Foundation of China 10471051 and partially supported
by the National Grand Fundamental Research 973 Program of China 2004CB318000 .
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