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Non-photorealistic Rendering Method Based on Ant Colony
Algorithm with Equilibrium of Distribution

QIAN Xiao-yan XIAO Liang WU Hui-zhong
Department of Computer Science and Technology Nanjing Univercity of Science and Technology Nanjing 210094

Abstract In this paper bionics is applied to non-photorealistic rendering NPR . A NPR method based on ant colony
algorithm ACS with equilibrium of distribution is proposed. In this method rendering ant is defined as an agent with
attributes of pheromone mark lifecycle and so on and with behaviors of single-walking rendering marks updating
pheromone jumping and dying. The algorithm can direct rendering ants to select the most optimal rendering trail and adjust
their behaviors such as single-walking rendering marks jumping and dying by updating pheromone continually. The marks
that all rendering ants lay on the trails are just the rendering result. Because rendering ants select trails purely according to
the selected probability the tracks will converge by degree which will lead to local rendering. To avoid this phenomenon
information weight is brought in to dynamically adjust the equilibrium of selected probability. And this brings more natural
rendering results. Experimental results show that this method can simulate the painting process effectively and can get
pleasant rendering effects.
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RenderingAnt
Class RenderingAnt

pixel position x y //

speed v, // R G B3

float pheromone // 12

PtstAntMark AntMark // L = red x0.299 + green x 0.587 + blue x 0. 114

StructLifeCycle lifecycle // )

void memorizing ~ //

void Single-Walk //

void SettingMark  // VL= [

void DepositingPheromone

void Jumping ~ // VL= (%)2 N (%)2

void Dying  // 0x oy
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Jump-counter = jump-counter + 1 MaxSteps ~ Max Jumps
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Tab.1 Main parameters description
m integer 35000
| MaxSteps integer 250
MaxJumps integer 8
StepLength pixels 20
Jump-counter < Max Jumps JumpRadius pixels 5
@ double 0.7
Tl double 30.0
MarkThickness pixels 2 16
MarkLength pixels 2 16
or degrees 45
p double 0.2
B double 0.3
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Fig.1 Simulation rendering
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Fig.2 Contrasting experiment
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