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Pencil Sketch Painting with Virtual Point Light Source on Image Plane

TONG Qiang ZHANG Song-Hai

(Department of Computer Science and Technology . Tsinghua University, Beijing 100084)

Abstract  Pencil Sketch is a common artistic form which expresses the objects in the world by
single color lines. The emphases in pencil sketch paintings are the high light and shadow regions
which can be used to express the scene levels. The artists often exaggerate these light and shadow
regions by artistic styles, to express the subject of their paintings better. This paper introduces a
method to estimate the position of a virtual point light on 2D image plane, it computes the loca-
tion of the virtual point light by distance field as well as luminance field to minimize the influence
of luminance gradient field of source image. This paper also introduces a shadow enhanced meth-
od based on 2D virtual point light, by enhancing the contrast of light and shadow in real image,
to illustrate the shading effect in pencil sketch paintings. With this method, the generated sketch
paintings may achieve more contrast on the objects’ edges, thus the final rendering images may

obtain more characteristics of pencil sketch paintings.

Keywords non-photorealistic rendering; pencil sketch; virtual point source; luminance gradient

field; image process
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Background

Non-photorealistic rendering (NPR) is an area of com-
puter graphics that focuses on enabling a wide variety of ex-
pressive styles for digital art. In contrast to traditional com-
puter graphics, which has focused on photorealism, NPR is
inspired by artistic styles such as painting, drawing, techni-
cal illustration, and animated cartoons.

This paper focuses on the two-dimensional NPR prob-
lem, which uses an image as its input. The goal of this paper
is intended to mimic a desired artistic style, pencil sketching.
Pencil sketching is a common artistic style which expresses
the objects or scenes in the real world by single color lines.
Some papers have discussed the framework about how to
generate a pencil sketch painting from a real photo, by ex-
tracting a vector field with gradient of each pixel to guide the
direction of strokes. and the grayscale of final painting is de-
termined by the intensity map of the original image.

However, the previous work didn’t notice the fact that
the artists prefer to use high light and shadow regions to ex-
press the scene levels. The artists often exaggerate these

light and shadow regions by artistic styles, to express the

subject of their paintings better. The work of this paper is
trying to solve this problem. It introduces a method to esti-
mate the position of a virtual point light on 2D image plane,
by minimizing the influence of luminance gradient field of
source image. This virtual point light can be seemed as the
projection of the real light source in the 3D scene onto the 2D
image plane. This paper also introduces a shadow enhanced
method based on 2D virtual point light, by enhancing the
contrast of light and shadow in real image, to illustrate the
shading effect in pencil sketch paintings. With this method.
the generated sketch paintings may achieve more contrast on
the objects” edges, thus the final rendering images may ob-
tain more characteristics of pencil sketch paintings.

The idea of this work may be extended into other NPR
works, especially other painterly styles, to simulate the illu-
mination effect on the final rendering image. Since some
frameworks of NPR tends to reconstruct a 3D scene, it’s a
very difficult task to implement, however, with the method
introduced in this paper, the problem could be simplified into

a optimizing problem with approximate result effect.



