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Abstract  The irregular needling embroidery is a kind of Chinese craftwork that has cultural val-
ue and artistic value; it is significant for its inheritance and evolution to aid artworks by comput-
ers. In this paper, the technology of computer-aided irregular broidering is resolved into two core
techniques: the best color subset selection and the cross-stitches parameters computation. First-
ly, a method of the best color subset selection from available colors is presented based on the ge-
netic algorithm, where the crossover and mutation operators are improved to make a effective
tradeoff between the little color types and the better visual effects. Then, a two phases strategy
of cross-stitches generation, named color filling and fine sewing respectively, is designed. Two
cross-stitches parameters computation algorithms are introduced, according to the gradient of the
luminance image for color filling and based on trial-and-error and the spatial color mixing principle
for fine sewing. This abates the chromatic difference between the original photo and embroidery
caused by little color types of the broidering machine. Finally, a framework of computer-aided ir-
regular broidering is described and the experimental results prove both effective and efficient of
the proposed methods. The idea proposed in this paper draws especially a novel attention for com-

puter-aided broidering.
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such a way that the threads seemed to be sewn irregularly.

As it was first invented by Madam Yang Shouyu, it is also
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called “the Yang’s Embroidery”, and as the school for which
Madam Yang Shouyu worked was called “Zhengze Art
School”, it gradually got its name of “Zhengze Embroidery”.
The Irregular Needling Embroidery is a brand-new develop-
ment of embroidery in modern China. The way of embroidery
from the parallel-thread embroidery to the Irregular Needling
Embroidery, the traditional paradigm of being “thick in nee-
dle arrangement, parallel in thread arrangement” and “even
and neat parallel needle arrangement, thick and smooth as
mirror, elaborate and graceful” was a breakthrough in the
history of China’s embroidery.

The Irregular Needling Embroidery has cultural value
and artistic value, but its level of difficulty in techniques is
higher and its manufacturing period is very long, the number
of employees for this artwork is small. It was listed on the
catalog of the intangible cultural heritage of Jiangsu province.
It is significant for its inheritance and evolution to aid art-
works by computers.

The existing technologies for computer aided embroidery

only support parallel-thread embroidery, some embroidery
software systems, such as Tajima DG/ML, PE-DESIGN
(Brother Industries, Ltd), partition the input image into
some non-intersecting regions, then fill these regions. They
can’ t generate stitches in Irregular Needling Embroidery
style.

This paper resolves the technology of computer-aided
irregular broidering into two core techniques: the best color
subset selection and the cross-stitches parameters computa-
The

results prove both effective and efficient of the proposed

tion, provides preliminary solutions. experimental
methods.
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