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Problem DescriptionProblem Description

Convert a 2D image to a painterly styleConvert a 2D image to a painterly style
Use a variety of brush sizes to show Use a variety of brush sizes to show 
different levels of detaildifferent levels of detail
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Related WorkRelated Work

Previous methods use intensity gradient to Previous methods use intensity gradient to 
determine stroke orientationdetermine stroke orientation
Gradient measured at a pixelGradient measured at a pixel
Stroke width is not based on image Stroke width is not based on image 
analysisanalysis
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ContributionsContributions

Stroke orientation based on image content Stroke orientation based on image content 
over an areaover an area
Chromaticity used in addition to intensityChromaticity used in addition to intensity
Brush width calculated for each stroke Brush width calculated for each stroke 
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The Painting ProcessThe Painting Process

PreparationPreparation
–– Stroke DistributionStroke Distribution
–– Stroke AttributesStroke Attributes
–– Painting OrderPainting Order

CompositionComposition
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Brush Stroke ParametersBrush Stroke Parameters

ColorColor
LocationLocation
OrientationOrientation
Length and Length and 
WidthWidth
Brush texture Brush texture 
used by Meierused by Meier
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Painting a Single StrokePainting a Single Stroke

Generate a Difference ImageGenerate a Difference Image
Calculate Image MomentsCalculate Image Moments
Find Stroke that best approximates regionFind Stroke that best approximates region
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Color SpacesColor Spaces

Perceptually uniform space Perceptually uniform space –– Euclidean Euclidean 
distance equals perceptual distancedistance equals perceptual distance
RGB is not perceptually uniformRGB is not perceptually uniform
CIECIE--L*u*v is perceptually uniformL*u*v is perceptually uniform
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Generate a Difference ImageGenerate a Difference Image

Calculate Calculate ColorColor Difference for each pixel Difference for each pixel 
in local imagein local image

McGill C0S767 Winter 2004McGill C0S767 Winter 2004

Image Moment ConceptImage Moment Concept

Given difference image:Given difference image:
Calculate 1Calculate 1stst order moments in x and y to order moments in x and y to 
find center of strokefind center of stroke
22ndnd order moments in x and y give order moments in x and y give 
“spread” of stroke“spread” of stroke
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Brush ParametersBrush Parameters

Find rectangle with same 0Find rectangle with same 0thth, 1, 1stst and 2and 2ndnd

moments as difference imagemoments as difference image
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Calculate Image MomentsCalculate Image Moments

Moments are sums across an image regionMoments are sums across an image region
Less sensitive to noise than a single pixelLess sensitive to noise than a single pixel
Can be used to calculate brush parametersCan be used to calculate brush parameters
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Brush ParametersBrush Parameters

Find rectangle with same 0Find rectangle with same 0thth, 1, 1stst and 2and 2ndnd

moments as difference imagemoments as difference image
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Single Stroke ReviewSingle Stroke Review

a) Full Imagea) Full Image
b) Brush Colorb) Brush Color
c) Local Imagec) Local Image
d) Difference Imaged) Difference Image
e) Best fit Rectanglee) Best fit Rectangle
f) Painted Strokef) Painted Stroke
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Painting Multiple StrokesPainting Multiple Strokes

Find distribution of strokes across imageFind distribution of strokes across image
At each point, calculate/draw stroke using At each point, calculate/draw stroke using 
method described previouslymethod described previously
The size of the local area can be chosen The size of the local area can be chosen 
by the userby the user
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Stroke DistributionStroke Distribution

Stroke Area Estimation: Calculate 0Stroke Area Estimation: Calculate 0thth

moment at each pixelmoment at each pixel
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Stroke DistributionStroke Distribution

Sampling Points Generation: Sample more Sampling Points Generation: Sample more 
frequently in regions with low stroke areafrequently in regions with low stroke area
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Stroke OrderingStroke Ordering

Sort on area & paint smallest strokes lastSort on area & paint smallest strokes last
Preserves fine detail in imagePreserves fine detail in image
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Effects of Varying Stroke SizeEffects of Varying Stroke Size

Local area size constrains maximum stroke Local area size constrains maximum stroke 
sizesize
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Implementation and AnalysisImplementation and Analysis

Algorithm Algorithm 
implemented as a implemented as a 
class project by class project by 
Jason Jason WaltmanWaltman
Exact method of Exact method of 
generating sampling generating sampling 
points not fully points not fully 
specifiedspecified

Jason Waltman, 2001
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ResultsResults

Required a large number of strokes to fill Required a large number of strokes to fill 
canvascanvas

Jason Waltman, 2001
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Future WorkFuture Work

Find a better method for choosing the Find a better method for choosing the 
local image sizelocal image size
Analytically determine the minimum Analytically determine the minimum 
number of strokes to cover the canvasnumber of strokes to cover the canvas
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ConclusionsConclusions

Stroke attributes determined by examining Stroke attributes determined by examining 
an area instead of a pointan area instead of a point
Stroke size varies to match the level of Stroke size varies to match the level of 
detail in the imagedetail in the image
Chromaticity used in addition to Chromaticity used in addition to 
illuminationillumination


