Automatic Generation of Pencil Drawing Using LIC
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1 Basic Idea 7. Composite the resulting image (Fig.2(g)) with the paper
Line Integral Convolution (LIC)[Cabral and Leedom 1993]] is a sample (Fig.2(h)) to obtain the finished pencil
texture based vector field visualization technique. Why using LIC drawing(Fig.2(1)).

for pencil drawing generation? Let us look at the two images
shown in Figure 1. Figure 1(a) is a digitized sample of a real
pencil drawing. Look over it, we can perceive the traces of parallel
pencil strokes and a gray scale tone built with the strokes. If we
look at any local area of the image, however, we can find that the
direction of strokes and the intensity of pixels vary randomly. The
variance of intensity results from the interaction of lead material
and drawing paper. The LIC image shown in Figure 1(b), however,
presents the very similar features. Since an LIC image is obtained
by low-pass filtering a white noise along the streamlines of a
vector field, we can see traces along streamlines. On the other
hand, the intensities of pixels within any local area vary randomly
as the input image is a white noise. Such similarity suggests us
that we can imitate the tone of pencil drawings with an LIC image.
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Fig.1: A pencil drawing (a) and an LIC image (b). Fig. 2: Process of pencil drawing generation.

2 Technique

The largest advantage of our technique over the existing drawing

generation techniques[Gooch and Gooch 2001] is that it is

completely automatic. The algorithm consists of the following 7

steps:

1. Generate a white noise(Fig. 2(b)) from the input image(Fig.
2(a)). To match the tone between the input image and the
resulting pencil drawing, the probability a white value is set
for a pixel is proportional to the intensity level of the
corresponding pixel in the input image.

2. Subdivide the input image(Fig.2(a)) into different
regions(Fig. 2(c)) according to their texture or intensities. Fig.3: A pencil drawing generated with our technique.

3. Extract region boundaries (Fig. 2(d)).

4.  Generate the vector field (Fig.2(e)) representing the References
orientation of strokes. A Fourier analysis technique is
employed to extract the directions of textures. If a region
does not consist of directional textures, than a randomly

Cabral B. and Leedom C. 1993, “Imaging Vector Field Using Line
Integral Convolution”, SIGGRAPH93 conference Proceedings,

chosen stroke direction is assigned to it. pages 263-270.
5. Generate pencil drawing(Fig.2(f)) by applying LIC to the
white noise(Fig.2(b)) and the vector field(Fig.2(e)). Gooch A. and Gooch B. 2001, Non-Photorealistic Rendering,

6.  Add the boundary(Fig.2(d)) to the resulting image(Fig.2(f))
to obtain the drawing with outlines(Fig.2(g)).
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