
  

SIGNAL TO NOISE RATIO CONSIDERATION
IN HYPR AND WHYPR

What is SNR?

SNR or signal to noise ratio compares the level of signal to the level of 
background noise. 

Signal to noise ratio in imaging is defined as ratio of the mean pixel value to 
the standard deviation of pixel value. 
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Notifications and assumptions

Number of projection in each time frame

Number of vascular pixels

Number of read out point

Number of time frames

Number of pixels
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μC =mean(C )
mean( p )=μp≈N v×μC ≈μpc=mean( pc )

Var ( p)=σ
2

N r
   ,     Var (C )=σ

2

N pN r N f

  ,     Var ( pc )=
N pixσ

2

N pN r N f
Cov (C , p)=Cov (C , pc )=Cov ( p, pc )=0



  

In Original HYPR we have:

By using Delta method which is uses Taylor expansion for approximate 
variance g when g is a function of random variables         as:

Then we have:
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Replacing properties in assumption section we have:
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So we have :
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Wright HYPR

In Wright HYPR we have:

By using Delta method we have:
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So we have :
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•SNR in WHYPR is equal 
to SNR in original HYPR

•We expect WHYPR 
yield similar results as 
Original HYPR
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