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Abstract

In this thesis, | have developed a computer aided design (CAD) system for three-dimensional
textile design applicable to stretch fabrics such as knitted fabrics and traditional tie-dyeing craft
fabrics called "Shibori".

Based on the structural analysis of sample knitted fabrics and the knit geometric theory, we built
an algorithm that could make three-dimensional structure models for weft knitted fabrics such as
welt stitches, tuck stitches, cross stitches, rib stitches and purl stitches.

In order to reduce computational cost, we have set the anchoring point on the diametral plane of
yarn in the knitting chart. Drawing from the beginning knit point to the finished knit point, a
smooth knit curve model can be obtained with the cardinal spline curve. Using this algorithm, we
have developed the weft knit three-dimensional structure modeling software that can express the
three-dimensional model of knitted fabrics including welt stitches; tuck stitches, cross stitches, rib
stitches and purl stitches.

Traditional crafts named "Shibori™ are tie-dye products for woven fabrics. These products of folk
crafts are made with the manual labors and their processes are divided into a lot of practiced hand
works. In addition their manufacturing processes are dispersed to different regions. So the
practiced hand works of the "Drawing / Pattern carving Shibori" process decrease in humber. If
the "Drawing / Pattern carving Shibori™ process is simplified by computerizing, these producers
can record the Shibori technology and can also design Shibori products easily. I, therefore,
developed a CAD / CAM system for "Drawing / Pattern carving Shibori" process in order to

simplify its process and keep skilled hands of Shibori products.

It must be instructive for many textile designers to use CAD/CAM systems developed in this

study.
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