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Abstract 
 

Recently, the improvement of virtual reality and augmented reality technologies leverages many new technologies like the virtual 
study room, virtual architecture room. Such virtual worlds require free handed drawing technology such as writing descriptions of 
formula or drawing blue print of buildings. In nature, lots of view point modifications occur when we walk around inside the virtual 
world. Especially, we often look some objects from near to far distance in the virtual world. Traditional drawing methods like using 
fixed size image for drawing unit is not produce acceptable result because they generate blurred and jaggy result as view distance 
varying. We propose a novel method which robust to the environment that produce lots of magnifications and minimizations like the 
virtual reality world. We implemented our algorithm both two dimensional and three dimensional devices. Our algorithm does not 
produce any artifacts, jaggy or blurred result regardless of scaling factor.   
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Figure 1. Example image of a single particle patch 

 

 
Figure 2. Quad patch and its seeds. The blue dot means the center 

point of the patch. 

Figure 3. Left image shows the rendering result using our particle 
patches and right image show the rendering result using traditional 

patches. 

Figure 4.  Directional filtering result 
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Figure 5. Patches are located perpendicular to the tangent direction of 
strokes. The direction filtering kernel is applied to the same direction 

with the tangent direction of strokes.

 
 Figure 7. The distance graph 

 

Figure 8. The nozzle angle graph 

The size of sprayed region according to the distance

Figure 10. The sprayed region grows exponentially while distance 
from the nozzle to the canvas. 

Figure 11. The number of particles according to the amount of 
particle emit. 
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Figure 8. The nozzle angle graph 

The size of sprayed region according to the distance

Figure 10. The sprayed region grows exponentially while distance 
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Figure 12. The calculation of particle patch alpha 
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Figure 13. The series of rendering results while increasing the density 
of the virtual airbrush 

Figure 14.  Pressure-density mapping graph 

Figure 15. The series of rendering results while increasing the density 
of the virtual pencil 

 

Figure 18. Rendering result comparison. The bottom left image 
shows the rendering result of traditional method. The bottom right 
image shows the rendering result of our method.  

Figure 21. Drawing on the virtual canvas using our virtual airbrush 
rendering algorithm. 
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image shows the rendering result of our method.  

Figure 21. Drawing on the virtual canvas using our virtual airbrush 
rendering algorithm. 
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 Figure 22. Drawing on the virtual canvas using our virtual pencil 
rendering algorithm. 

Figure 23. Sketch example using our method. Bottom images show 
the magnification result of the tiny part of top images. No aliasing 

occurs even we scale the image up 100 times. 
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