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 We have studied advanced statistical methods of evaluating brain 

function for finding risk factors leading malfunctions and diseases with the use of EEG. 
Our analyses are mainly focused on the nonlinear EEG responses under photo-stimulation 
and audio-stimulation.  The results of our project are summarized as follows: (1) A model 
of nonlinear responses under the photo-stimulation is constructed; (2) A new nonlinear 
model of frequency modulation is proposed with the method for parameter estimation; (3) 
The exact solution of a generalized birth-death master equation is obtained; (4) The 
heterogeneity of nonlinear response on human scalp is found from photo-stimulated EEG 
data; (5) A compact nonlinear model of stream-segregation is proposed. 
 

 
 

    
 1,500,000 450,000 1,950,000 

 900,000 270,000 1,170,000 
 900,000 270,000 1,170,000 

    
    

 3,300,000 990,000 4,290,000 
 

 
 

 
 

 
 H. Joe (1997)

Multivariate Models and Dependence 
Concept

2006
. (copula)

vine
. 

 
(C) 

2008 2010 

 
 

 
Fundamental Research on Method of Evaluating Brain Function  

                    for Finding Risk Factors 
     

KONNO HIDETOSHI  
 

 



 

 

, 

. 

.

, 

(Konno and Lomdahl,2004 Konno and 
Watanabe, 2007)

 

 
 

 
(1)

;(2)

(3)

4
(EEG)

(MEG) ,

. 
 

 

. 

.

(Hanggi,1985).
(Kubo,1961)

. 
 

 
(1) 

 
 

(EEG)

( 1) 10Hz
2

5Hz 3 3Hz
( 2) 5Hz

( 3) 

 

3

3

5



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

3  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

[ (1),(2),(3)
] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2 3
 

 
(2)

 
 

(EEG) X(t)

S(t), 
R(t) W(t)

: X(t)=S(t)+R(t)+W(t)
S(t), R(t)
 

 
(8Hz)

 

 

No.    

2 10Hz  8Hz  
3 8, 16, 24 8Hz  
4 8, 16, 24 8Hz  

5 8, 16, 24 

12Hz
 

 
 

6 8, 16, 24   
7 8, 16, 24 16Hz  
8 8, 16, 24 16Hz  

9 8, 16, 24 

10Hz
 

 
 

10 8, 16, 24   



 

 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

I

2 3
 

 
EEG

EEG
[ (4) ] 

 
(3)

 
 

(EEG)

 
 

 
 

3

225

EEG

 
 
 
 
 
 
 
 
 
 
 
 
 

 
3

 
 
 
 
 



 

 

 
 
 
 
 
 
 

 
3

 
 
(4)

 
 
(1) EEG

(
)

 
 

 
 

 
 

 

2

 

 

 
 
5

 
 

(EEG)
 

 
2

2

1/2

 
 

2

2 2
2

2
2

 
 

 
8  

(1) Hidetoshi Konno and Yoshiyasu 
Tamura, A Generalized Cauchy Process 
Having Cubic Nonlinearity, Report on 
Mathematical Physics, 67, 2011, pp.179
195, . 



 

 

 
(2) 

, Vol. 257, 
2011, pp.15-26, . 
 
(3) 

, Vol. 257, 
2011, pp.75-83, . 
 
(4) Hidetoshi Konno, On the Exact Solution 
of a Generalized Polya Process, Advances in 
Mathematical Physics, 2010, ID504267 
pp.1-12, . 
 
(5) , 

— —, 
Vol.242, 2010, pp. 64-76, 

. 
 
(6) , 

, 
, Vol.242, 2010, pp.50-63, . 

 
(7) , 

, 
, Vol. 227, 2009, 

pp. 57-68, . 
 
(8) Hidetoshi Konno, Nonlinear Response of 
a Generalized Kubo Oscillator Driven by 
External Force -A Model of Brain Wave 
under Periodic Photo-stimulation-, Pacific 
Science Review, 10, 2008, pp. 160-166, 

. 
 

(1) ,
, ,2011 3 11

,  
 
(2)Hidetoshi Konno,Non-stationary Master 
Equation Approach to Information Codes  
in Spike Trains, Computational and 
Systems Neuroscience, 2011 2 24 ,

USA  
 
( ) 

11
 

 
(4) Hidetoshi Konno and Yoshiyasu 
Tamura, Significance of Nonlinear Friction 
in a Generalized Cauchy Process, 

, 2010 10 16 ,  

 
(5) ,

II , 2010 9 18 , 
 

 
(6) , 

, , 
II ,2010 9

16  
 
(7) , , 

,— —, 
,2009 12 3

,  
 
(8) , , , , 

, 
,2009 12 3 , 

 
 
(9) , 

—
BZ —, GN , 

, 2008 11 21 , 
 

 
(10) , 

, 
, 

, 2008 10 24 , 
 

  
(11) Hidetoshi Konno, Nonlinear Response 
of a Generalized Kubo Oscillator Driven by 
External Force  A Model of Brain Wave 
under Periodic Photo-stimulation -, 
Asia-Pacific Conference on Fundamental 
Problems of Opto- and Microelectronics 
(APCOM 2008), 2008 9 2

 
 

 
 

, , 
, 2010  174. 

 
, , , 

, 2008, pp.30-45. 
 

 
(1) KONNO 
HIDETOSHI  

 
20134207 


