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This research aims to develop an efficient algorithm to solve a practical textile
layout problem. The algorithm allows the stencil's location and orientation requirement
specifications on plain fabric, fabrics with horizontal or vertical stripes, or both. Practical
aspects of stencil layout consideration, such as ensuring stripe alignment between
stencils are addressed. In order to generate the layout, large stencils are grouped into a
rectangular block and then placed on the fabric repeatedly until no more large pieces
remained. The block generation is formulated as a nonlinear integer programming
model and solved using a backtrack approach. Refinements on stencil placement and
compaction algorithms are used to improve the quality layout while keeping the layout
generation time to the minimal. Then small pieces are placed in spaces between large
stencils and at the end of the layout.

The algorithm is implemented on a CAD software that has Windows API utilities.
The layouts are evaluated in terms of material utilization and computing time. On the
overall the software has been able to perform comparably with human experts in terms
of material utilization while using much shorter time to generate the layout. Among all
four fabric types, the solutions from the human experts has outperformed the solutions
provided by the software in all cases for the plain fabric. The layout efficiency is as
much as 15% lower than the solution from the human expert. In other fabric types, the
algorithm has been able to perform comparably with the human experts. As the
software can generate the layout much faster than the human experts, it can be used
as a starting point for the human experts to further improve the layout. Some of the
search parameters used in the software can affect the layout result signifi-cantly,
therefore, it is advisable also to adjust the search parameters to find the best layout
generated. Ideally, the search resolution should be as small as possible. In gen-eral, the

location stencil's reference point does not affect the layout as significantly as the search
resolution.





