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AIF    ⊗   IRF    =    VOF

Global AIF Local AIFs

< 10 seconds > 35 minutes



How	
  Parallelization	
  Works	
  

•  Tens	
  of	
  Thousands	
  of	
  voxels	
  
•  Ideally	
  Parallel	
  when	
  
deconvolu<on	
  using	
  data	
  
parallelism	
  

•  Accelerate	
  the	
  process	
  
without	
  any	
  quality	
  loss	
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•  GPGPU	
  
•  Weak	
  cores.	
  
•  Much	
  higher	
  number	
  of	
  
cores	
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Code	
  Segment	
  1	
  

Thread	
  number	
  =	
  (Number	
  of	
  voxels)	
  *	
  (Number	
  of	
  sampling	
  <me	
  points)	
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Thread	
  number	
  =	
  Number	
  of	
  voxels	
  



Performance	
  Improvement	
  

Two Intel(R) Xeon(R) E5620 CPUs
- Dual cores each
- 3.0 GHz each core
- 8.0 GB global memory
- 4 MB cache each

One Tesla C1060 GPU
- 240 GPU cores              
- 1.44 GHz each core
- 1.0 GB global memory         
- 4 KB shared memory
- 1.036 TFLOPS

Serial	
   GPU	
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CPU	
  Parallel	
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  Reduction	
  in	
  Perfusion	
  
Source	
  Images	
  



The	
  Need	
  for	
  Denoising	
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  a	
  dream	
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Gaussian	
  Process	
  Regression	
  

Filter	
  Equa<ons	
  



Result	
  of	
  Using	
  GPR	
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Contrast-­‐to-­‐Noise	
  Ratio	
  
CNR	
  =	
  SNR	
  +	
  Bias	
  Removal	
  



Parametric	
  Maps	
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  lesion	
  area	
  detection	
  
	
  

Blue	
  =	
  Healthy	
  
Green	
  =	
  ?	
  



Pattern	
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  using	
  
Correlation	
  Test	
  

Using	
  paWern	
  recogni<on	
  



Pattern	
  Recognition	
  using	
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  Test	
  (con.)	
  

Noise	
  reduc<on	
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enhance	
  the	
  paWern	
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(reference)	
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Raw	
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  Denoised	
  

Raw	
   Denoised	
  



Results	
  

Hemodynamic	
  quan.ty	
  maps	
   Automa.c	
  segmenta.ons	
  

Brainstem	
  
(Healthy)	
  

Red	
  =	
  Healthy	
  
Black	
  =	
  Dead	
  



Experts’	
  Opinions	
  
Ground	
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  free	
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Summary	
  

CNR	
  é99%	
  
BeWer	
  images	
  

3.75X	
  –	
  5.56X	
  

54%	
  posi<ve	
  opinion	
  
Addi<onal	
  informa<on	
  

Performance	
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Automa<c	
  Detec<on	
  



Thank	
  you.	
  
•  Acknowledgements	
  
•  Prof.	
  Malcolm	
  Atkinson	
  
•  Dr.	
  David	
  Rodriguez	
  Gonzalez	
  
•  Dr.	
  Trevor	
  Carpenter	
  
•  Prof.	
  Joanna	
  Wardlaw	
  


