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Motivation

» Random needle embroidery (RNE): an art combining
western oil painting theories and Chinese embroidery
skills.

» Modelling various stitching styles is the basic and
core issue for research on RNE.

» Existing embroidery software tools are not suitable
due to the difference in stitching styles.

» Our previous work firstly confirmed the feasibility
about its machine embroidery, but did not allow users
to conveniently control the global stitch layout style.



Features of our approach ()

e Stitch layout model
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Fig. 1 Stitch layout model for the random needle em-
broidery (RNE)

(a) A stitch with center coordinate P, length £, orientation
@, and color C; (b) An intersecting-stitch with center co-
ordinate P, intersection orientation &, and intersection
angle f;: (c) Global layout of intersecting stitches. Each
intersecting-stitch (b) includes two stitches (a). The global
layout (c) is a combination of various intersecting-stitches

* Stitch neighborhood graph
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Fig. 4 Stitch neighborhood graph
Two graphs (b) are built for two regions (a) separately



Features of our approach (ll)

* Stitch attribute process e Stitch rendering

Attributes  Diffusion equation & Markov field energy
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Fig. 7 Stitch rendering detail
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Major results ()
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Fig. 12 Effects of /, on stitch orientation
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Fig. 14 Effects of /3 on stitch hue
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(a) 47=-029; (b) 4,=0.1; (c) 4,=0.78; (d) Histograms of different 1;’s; (&) L,=029; () 4,=0.1; (g) 4,=0.78; (h) Energy

iterations of different 4;’s

Fig. 15 Effects of A, on stitch saturation
(2) 2=—0.9; (b) 1=—0.6: (c) /:=0.35: (d) 1,=0.64

Fiz. 18 A user interaction example of guide curves and
final results with local details



Major results (ll)

Table 1 General ranges of five lavout parameters for ENE

Object Ag Az Ay As Ay

Animal 0.16-0.52 —0.12-0.43 0.05-0.90 045087 005015
Bud 0.02-0.53 —0.07-0.39 0.1-0.6 —0.03-0.71 0.01-0.15
Grass —0.85-0.50 0.10-0.86 0809 0.50-0.86 0.04-0.50

Flower —0.9—0.7 or 0.50-0.78 0.40-0.89 —0.87—0.30 or 0.05-0.50 —0.1-03 0.10-0.67
Sky 0809 —0.83—041 0.7-09 0.00-0.34 0404

Ag Ay Ay, 4, and 4, are diffusion factors for onentation, length, hue, saturation, and lighmess, respectively

(b)
Fig. 19 Tinal results of our proposed approach for ENE works of Apple (a), Flower (b), Bird (c), and Dog (d)

(d)



Conclusions

Our approach has the following features:

« controllability of reflecting various stitch layout styles
via high-level layout parameters and the diffusion-
based stitch layout process;

« flexibility of user adjustment and interaction.
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