
神経線維伝導速度分布の  

blind deconvolution 

Satoshi HONDA 本多 敏 

Dept. of Appl. Phys. & Physico-Inform.,Keio Univ. 

honda@appi.keio.ac.jp 

September  5, 2013 

画像計測研究会２０１３ 



inverse problems & measurement 

 
-  problems of finding and characterizing  

   unknown parameters and structures by   

   indirect measurements.  

 

-  cover wide range of engineering 

   applications,  such as computed tomography,  

   non-destructive inspection,  non-invasive  

   measurements,  shape design,  and so on. 



inverse problems & measurement 

 
- process of experimentally obtaining 

information  about the magnitude of a 

quantity 

 
NOTES 

1 Measurement implies a measurement procedure, based on a   

 theoretical model. 

2 In practice, measurement presupposes a calibrated measuring   

 system, possibly subsequently verified. 

 

                 International Vocabulary of Basic and General Terms in 

                  Metrology (VIM) 









Regularization: 正則化 （最適化問題） 
 

  正則化パラメータの決定法 
 

          L-curve 法 
 

    最適パラメータ決定理論       観測ノイズが必要 
 

    ベイジアンモデルによるハイパーパラメータ推定(MAP推定) 
        … 
        … 
 

POCS: 凸射影法 （非線形反復法） 
 

    反復アルゴリズムの収束性 
 

  制約条件（先験情報）の設定法    
 

  凸集合の境界に収束   制約条件が有効 



alternate Projection Onto Convex Sets  method 



神経線維伝導速度分布の blind deconvolution 



神経線維伝導速度分布の blind deconvolution 



 

 

diabetes,  heavy-metal poisoning 

          decrease in conduction velocity 

               amyelination 
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Collision Method 
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モデルの構築 

Fiber SFAP Delay Delayed SFAP CAP 

Σ 

:    CAP 

 :    SFAP 

:     CVD 







Fotini A. Papadopoulou and Stavros M. Panas, Estimation of the Nerve Conduction Velocity 

Distribution Using Partial Bicepstral Information  

















Regularized NonNegative Least Square (RNNLS) 

C : diffrential op.   

λ: regularization param. 
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Effect of Differential Operators 
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Optimal search  of conduction  length l1， l2 

① l2-l1  measured value 
② search for l1 
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CAP計測における手のひらアースの効果 
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Sound subject 
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Sound su bject 
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Thank your very much 

Inversion of the Causality   
  


