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1. Biological Associations: Between Discovered 

 

 Biological  association between 

 regions of brain have been seen. 
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1. Biological Associations: Between Discovered 
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1. Biological Associations: Within Applied 

 

 Biological  Associations within regions  

 have been used to detect Neurological 

 Disease. 
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1. Biological Associations: Within Applied 
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1. Biological Associations: Physiological Signals 

 

 It has been noticed that there are physiological  

 signals that need to be subtracted.  
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1. Biological Associations: Physiological Signals 
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2. Induced Correlation: 

 

  It has been noticed that the data has an 

 intrinsic correlation and is spatially dependent.  
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2. Induced Correlation: Within Local 
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2. Induced Correlation: Within Local 
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2. Induced Correlation: Within  
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Empirical Evaluation of Preprocessing.  



 

2. Induced Correlation:  

 

Efforts to precisely mathematically quantify the 

effects of processing. 
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2. Induced Correlation:  
     Signal at t 
 

 

 

            

      where                            and                            are known. 

      By changing Gx and Gy over time . . . we cover k-space. 
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ρ*(x,y) 

string out 

Adapted from Haacke et al., 1999. 

8×8 image R-I Points R-I Vector 

Generally ignored 

Pulse Sequence Diagram Spatial Frequencies 



 

2. Induced Correlation: Representation 
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Spatial Frequencies Complex Image 

(ΩyR +i ΩyI) (SR +i SI)  ×  (VR +i VI) (ΩxR +i ΩxI)
T = × 

= +i × × +i +i +i 



 

2. Induced Correlation: Representation 
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× 

Spatial Frequencies Complex Image 

(ΩyR +i ΩyI) (SR +i SI)  ×  (VR +i VI) (ΩxR +i ΩxI)
T = × 

= +i × +i +i +i 



 

2. Induced Correlation: Representation  

 
 

If 
 

and 

 
 

then if 

              , 

 
and 
 

                         . 
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Now we can do statistics! 
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2. Induced Correlation: Data Processing  
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IFT and permute 

OS= 

Φ 

Ωrow
-1

 
PR

-1
 

Phase shift rows 

* * 

Ωrow 

FT each line 

* 

C R PC PR 

Censor Reverse alternating 

lines 

Segregate 

Re and Im 

Re then Im  

each row 

* * * * 

* * * 

A F H 

Apodization Zero-filling Homodyne 

And there are MANY more! 



 

2. Induced Correlation: Representation  
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2. Induced Correlation: Within Local 
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2. Induced Correlation: Within Distant                      
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image vector reconstruct Nc=4 images permute to by  
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22 Bruce, Karaman, Rowe: MRI, 1267-1287, 2011. 



 

2. Induced Correlation: Within Distant 
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2. Induced Correlation: Within Distant 
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GRAPPA: Submitted Unpublished Results 
Iain P. Bruce1 and Daniel B. Rowe1,2  
1Marquette University, 2Medical College of Wisconsin 
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2. Induced Correlation: Between 
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2. Induced Correlation: Between 
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In Submission, 2013. 
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2. Induced Correlation: Temporal 
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2. Induced Correlation: Temporal 
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Karaman, Nencka, Rowe: In Progress.  



 

2. Induced Correlation: Temporal 

 
 

29 D.B. Rowe, Ph.D. 

SAMSI-NDA 2013 

0( )T T TE y O s

T T Ty O s

TO TIRK

T TO O  

0( )T TE s s

cov( )Ts  

 1,..., 'T ns s s 



 

3. Discussion 
 

Neuroscientists rely upon Statisticians to model and analyze 

their data.  
 

Statisticians aim for a model that best describes the data. 
 

Statisticians get data that is processed without their knowledge.  
 

The results and interpretations are confounded by induced 

correlations that are of no biological origin.  
 

The preprocessing needs to be characterized and accounted for 

when making biological interpretations. 
 

We should model and analyze the original data that we  

measure, not a processed version of our data.   
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