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Step 3: 
Generate Pointillism Art

Original Image

Conclusion
While creating our algorithm for generating pointilism art, we experimented with various aspects of nonphotorealistic rendering, such 
as color selection, brushstroke shape and size, and dot distribution. Analysis of our algorithm demonstrated that color selection and 
dot distribution dominate the aesthetic aspects in the creation of pointillism art. 

Step 1: Preprocessing
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Step 2: Determine Color Palette

HSV
Original K-means colors Boost saturation and brightness

Kcolor = R,G,B{ }= H,S,V{ }
Hnew = H

Snew = S( )0.75 + 0.05

Vnew = V( )0.75 + 0.05
primaryColors = {Hnew,Snew,Vnew} = R,G,B{ }
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colors
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Convert	RGB	to	
HSV

HSV Color Space

Add complement colors

Once the K-means colors are boosted in saturation 
and value (brightness), we added a set of new 
colors by shifting the hue of the original colors by a 
random angle (uniformly distributed from 0° to 180°) 
in the HSV color wheel. The introduction of these 
“complement” colors adds contrast, vibrancy and 
dimension to the resulting image.

Color Transformation

Method to Scatter Dots

Brushstroke Orientation 

HSV Color Wheel

Color boost equations

Determine Number of Color Dots

Distribution of dots across the canvas is predominantly 
influenced by 3 variables, α, d, and σ. “d” is the distance 
between the center of each Gaussian dot cluster. σ is the 
size of the Gaussian distribution, by which dots are 
scattered individually.

We also experimented with the 
orientation of brushstrokes around 
edges. Image to the left has all 
brushstrokes oriented to strongest 
gradient direction. Image to the right has 
only some brushstrokes oriented to 
gradient direction stronger than a 
threshold, and all other brushstrokes are 
standard orientation.

11x11 standard 
brushstroke
zoomed in

The 3 primary colors are chosen by finding two primary 
colors that have the smallest distance to the pixel color and 
adding a random third color from the palette. {Q1, Q2, Q3} 
are the concentrations of three primary color components.

d = 0.5σ d = 1σ d = 3σ

Every pixel in the preprocessed image is converted into a dot cluster composed of only 3 colors from the color palette and then all 
these dot clutters are scattered across a blank canvas to form the resulting image.

The number of dots of each primary color in a 
cluster is {n1, n2, n3}, respectively. Intensity 
determines the sum of n1, n2, n3, and the 
maximum sum is desginated to be α.

"Official portrait of Barack Obama" by Pete Souza

Image Sources: "HSV cone" by Created by Wapcaplet
"RGB color circle" by Steve11235


