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• Visual experience in VR is very different from natural viewing 
conditions (entire scene is in focus) 
• DoF rendering has shown to be an effective depth cue [1] 
•  Has been shown to reduce the fusion time of images in 
stereoscopic displays [2] 
•  Natural blurring is associated with reduced levels of visual 
fatigue [ 3] 
•  Latency is critical in VR applications 
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Ray Tracing (Reference) 

Bilateral Filtering 

Non-linear Filter [4] 

Adaptive Recursive Filtering [5] 
Aperture 
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DoF Rendering Pipeline


Render to 
FrameBuffer 

vs 

Estimate 
Focal Plane 

Apply  
Blur 

RGB Image Depth Map 

Non-­‐Linear	
   Bilateral	
   Recursive	
  
PSNR	
  (dB)	
   30.4325	
   27.7492	
   35.59	
  
Time*	
  (ms)	
   0.5**	
   0.0605	
  	
   0.081937	
  	
  
* Computed by computing per pixel time in Matlab 

Non-linear Bilateral Recursive 
** Corresponds to 7.67 ms in OpenGL on GPU 

Sample 

rp

rp = circle of 
confusion 

w

w = filter width 


