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BMI用の様々なスパース推定アルゴリズムを 

脳科学研究戦略推進プログラムにおいて公開 

Ting Brute & SR Neuron Regression

Yamashita SLR fMRI Classification

Ganesh LASSO fMRI Regression

Toda SR MEG & fMRI (VB) Regression

Nambu Brute & SR NIRS Regression

Okabe SLR EEG & fMRI (VB) Classification
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脳プロ成果　視覚像再構成（宮脇、・・・、神谷）
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Kandel ER, Schwarz JH, 

Jessell TM, Principles of 

Neural Science, 3rd ed. 

ブレインネットワークインタフェースの利点 

逆問題解法と特徴量絞り込みの組み合わせ 
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Equivalent  nonsense 

But sparsenes makes big difference 
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Accuracy in Reconstruction of Wrist 

Movements from MEG 

Brain (VB) vs. Sensor Space

• Statistically significant across subjects (n = 5) 

** P < 0.01  *** P < 0.001 

(Repeated measures ANOVA )  

Ganesh G, Burdet E, Haruno M, Kawato M: Sparse linear 

regression for reconstructing muscle activity from human 

cortical fMRI.  
NeuroImage,  42(4), 1463-1472 (2008) 

Voxels selected for EMG 

reconstruction by modified LASSO 
Voxels correlated with EMG in usual SPM analysis 

with threshold: different from forward mapping 



 

 

 

Motor control 

Sensory feedback 
X Y 

SPM     

Reconstructions 

Dynamics     

Hierarchical Reinforcement Learning  

Partial and incomplete observation, embedding necessary, order parameter, 

high-level description, Kernel CCA 

CCA in neuroscience context 

Sawahata, Fujiwara, Kamitani, 

Suetani, entirely independent

Kuramoto-Sivashinsky Equation  
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Towards New Paradigm 

• Conventional 

approach 

• Correlation 

• Information not 

directly manipulated 

• Reductionism 

• Hypothesis driven 

• Hard to bridge 

different hierarchies 

• New direction 

• Prediction of whole 

dynamics of brain, 

mind and world 

• Information 

manipulated 

• Synthesis 

• Data driven 

• Bridge hierarchies
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