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1. Introduction
Pointillism is a style of painting in which small distinct points of primary colours create
the impression of a wide selection of secondary colours. This technique takes advantage
of the human visual system characteristics, which mix and integrate different small
colour spots into an image with a larger number of colours.
This painting style was used by a few serious practitioners,
but it is notably seen in the works of Seurat, Signac and
Cross. The term “Pointillism” was used for the first time
by art critics in the 1880s in order to ridicule the works of
those artists, but it is still used nowadays without any
negative connotation.
This technique is quite similar to the one used by
commercial printers, which use the CMYK or four colour
printing process. Seen from a certain distance, the points in
a pointillism painting can not be distinguished and the
human visual system make them blend optically into each
other. The image resulting is sometimes described as
brighter since the eye does the mixing and not the brush.
Most of the painting styles, including pointillism, have
been object of many studies on digital image processing.
One of the fields of study has been the painterly rendering, which tries to achieve a
simple way to process digital images in order to make them look hand painted.

Detail from Seurat’s La Parade

1.1. Related work
Many different research and works have been done on the field of digital image
painterly rendering. Computer technology nowadays allows simple and fast creation of
highly realistic images of natural and imaginary scenes. Nevertheless, the technology
for the creation of artistic paintings as digital images is less developed, and usually the
artist needs to paint them by hand interactively with a paint program. Most of the
computer programs devoted to this application use simple brush strokes that make
pictures appear mechanical in comparison of real hand-made paintings.
This is the starting point of most of the works done on this field, which try to achieve
digital images which look hand painted. Those works split into two basic techniques,
depending on the human intervention on the drawing of the picture. On one hand, new
and more sophisticated computer programs try to make it easier to draw paintings by
using the computer, on the other hand there are the so called painterly rendering
algorithms. Those algorithms generate a hand-painted-looking image by processing a
real image or photograph. One example of this way to achieve a painterly rendered
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image is the work by Hertzman in [1], where the rendering of the image is done by
varying the brush stroke’s size and shape creating many different effects, such as
expressionist and impressionist appearances.
This project tries to achieve the functionality of those algorithms in a simple way, trying
to generate pointillist images from real digital pictures.

2. Pointillism rendering algorithm
The algorithm designed tries to achieve pointillism rendering in an easy way. In fact, it
is not an algorithm that processes the original image and varies it to make it appear as a
painting, the algorithm redraws the original image into a new file making it appear a
pointillist painting. The process to obtain the new image is described as follows.
2.1. Random pixel selection
The first step consists on select randomly a pre-defined number of pixels from the
original image. Two random uniform random variables between 0 and 1 are created to,
by multiplying their values by the size of the original image, select random points from
the image. Since the pixels are selected randomly and a large number of pixels is
selected, a uniform sampling of the original image is performed. Those pixels will be
drawn later as points in the new rendered image in a predefined point size.
Every time a point is selected, the colour of the pixel is recorded with its coordinates.
Nevertheless, instead of just the colour of the selected pixel, an average of the colours
of the surrounding pixels can be also recorded. This averaging can be done either by
applying a simple averaging filter or by applying a Gaussian filter, in both cases the
filter size is equal to the size of the points that will be drawn on the new processed
image.
The Gaussian filter is designed in a simple way. Two vectors with length equal to the
size of each point drawn are built by giving a value 0 to the first and last component and
adding one per each step. Combining two of these vectors and squaring all the values
we obtain the Gaussian filter. For example, if the size is 5, the generation of the matrix
proceeds as follows (Figure 1):
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Figure 1: Gaussian filter generating process

Those selected points, along with their colour or the average colour of the surrounding
pixels, will be used to render a new image which appears like a pointillist painting.
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2.2. New image generation
The second step of the algorithm is generating a new digital image based on the
randomly selected pixels. The generation of the new picture is done by drawing each
randomly selected point with its colour in the same coordinates but in a larger size. The
size of the points drawn can be defined in order to select the appearance of the pointillist
image. Therefore, the final result can be varied by selecting different values for the
number and size of the points.
The shape of the points drawn on the new digital image can be also selected. In order to
achieve different appearances of the pointillist picture, it can be drawn by simple larger
points, appearing like bigger pixels, or by round points, ziczac and strokes, which give a
more realistic appearance to the image. Those different shapes are shown in Figure 2..
The size of those points, ziczac and strokes can also be varied in order to achieve
different results.

Figure 2: Possible shapes for the textures (point, stroke, ziczac)

By combining both variables, size of points and point’s texture, an new version of the
original image can be created by many small brush strokes or just a few big strokes,
giving to the image an artistic appearance similar to pointillist paintings.
Every variable value has to be considered before choosing the other one’s, basically
because, on one hand, a small number of points with small textures drawn would create
a non-complete representation of the original image, in which all the points would not
cover the whole image area. On the other hand, a large number of points combined with
a huge size of the textures would lead to an excessive superposition of the points in the
pointillist image, which would produce an undesired result.
When the image is drawn by using the brush stroke texture, two options can be selected.
The new image can be selected either by all horizontal strokes or by orientating the
strokes following the image pattern. This is, trying to draw the horizontal edges by
horizontal strokes and the vertical edges by vertical brush strokes. This effect is
achieved by an edge detection process, which will determine the value of the orientation
of each brush stroke. For the detection of the edges, the pair of Sobel filters shown in
figure 3 are used.
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Figure 3: 3x3 Sobel filters (horizontal and vertical edge detection)
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3. Results
Figure 4 shows the different results achieved by varying the texture used to draw the
pointillist image, by maintaining constant the values of the number and size of points.
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Figure 4: Result with different textures (a: original image, b: point, c: stroke, d:ziczac)

Figure 4.a shows the original image while figures 4.b to 4.d plot the result by using the
different textures available. In this case, no orientation depending on the image’s edges
is used for the stroke texture. It can be observed how different results and artistic
appearances can be achieved by varying this parameter.
By processing an image with sharpened and abundant edges, it can be observed how the
orientation of the brush strokes make the drawing of the image more realistic. In figure
5, the result for both cases using the brush stroke texture are shown.

EECS 207A, Final Project

a

Roger Piqueras Jover (39403203)
Die Manschaft (w. Daniel Knoblauch)

b

c

Figure 5: Orientation of the brush strokes (a: original image, b: no orientation, c: orientation with edge
detection)

After the edge detection, the strokes are drawn following their orientation. This gives
the more realistic appearance, more similar to a real painting, seen in Figure 5.c.
However, the fact of using a small filter kernel size for the Sobel filters produces some
undesired results sometimes by drawing in the areas next to an edge. On the other hand,
Figure 5.b shows the new rendered image by using just horizontal oriented brush
strokes.
Finally, the difference between the averaging and the Gaussian filters is shown in
Figure 6.
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Figure 6: Averaging colours (a: normal, b: average filter, c: Gaussian filter)

It can be observed how, by using the averaging filter, the resulting image appears quite
blurred. That leads to a decrease of the pointillist image due to the similarity of the
colour of adjacent points. On the other hand, the Gaussian filter achieves a similar effect
but by reducing at the same time the blurring and making it still visible the pointillist
effect.

4. Conclusions
This new algorithm allows the processing of digital images in order to create pointillist
looking new images. The quality and characteristics of the new image will depend on
the selected parameter values for the size and number of the points, the texture used for
the newly drawn points etc.
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The results obtained show how, although being a simple algorithm that simply selects
and redraws random points, it achieves good results, generating new digital images
which can be also considered digitally drawn pointillist paintings, this is, artworks.

Pointillist digital drawing of a baboon
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