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A Set Covering Approach for
Minimizing the Number of Heald Frames in a Dobby Loom

IsSAMU MATSUURA, ! MUTSUNORI YAGIURA 2
and ToMIO HIRATA T2

A dobby loom is a weaving machine prevailing in the textile industry. The
more heald frames a dobby loom is equipped with, the more complicated de-
signs of cloth can be woven. By introducing long-eye healds into a dobby loom,
we can reduce the number of heald frames required for a given weave design.
The problem of finding the minimum number of heald frames is NP-hard, and
an algorithm using graph coloring heuristics was proposed. In this paper, we
transform this problem to the set covering problem and solve it with an intger
programming solver. We have conducted experiments on various weave designs.
Comparing to a direct formulation into an integer programming problem, we
could formulate it with fewer variables and fewer constraints, and thus com-
putation time was reduced drastically. We could find the optimal numbers of
heald frames for almost all weave designs.
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Fig.4 Equivalent weave diagrams.
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Fig.7 Introducing long-eye healds, we can produce the same pattern with fewer heald frames.
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Fig.10 The distribution of the number of warp yarns and weft yarns.
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Table 1 The number of problem instances solved by the two methods in each time span.
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Table 2 The average number of variables and constraints in the two formultations
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Fig. 13 Bipartite graph By and the graph Gpg.
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