g
oo

Juoogduood
Joooodoooodun
HRNENRNRN

Study on Extraction of KANSEI Model
using Interactive Optimization

0o O

Misato Tanaka

20140 30

ugboobooobooo boobo boooboo bobooo
ugbooo oo oboobon
gboooboboobooaoo



010
1.1
1.2
1.3
14

2.1
2.2
2.3

3.1
3.2

3.3

0o0oofdoooooooooboooooon

R R T R PP PP EP PP
000000000000 0000000000000 -+« -« e
I I A
231 OO0OO0OOOOOODODD cv v vovoemeeeieieieaaen
239 OO00O00OOOOOOLN ~c v crorrorme i

ubobooboobboobooobbooboooobooboo

O00000000000000OO0O - rcrrermmeemeeeneenne.
321 OOOOODOMO “« o v v v e e e i
399 [OOOOOODD v vvrrrrree e
OO000000OODOMI - vvrverrrmme e
331 [OODDD - oo e e e e e e e
332 OO DIDIIIIT » o v v vrrore e eme e e e e
333 DI v v v rorrrmmo e e e e
334 [OODDD + v orrrreee e e e e e e

11
11
14



ii oo
335 LI v ov o e e 28
34 O000000OU0OOOMOTL «« v v e oo et e e et i et e it e e 29
341 DIDIDIDD v v o v o vme e e e e e e e e e 29
349 IO DIDIEII oo vevme e e e e e e e e 29
343 [IDIIDD - v oveme oo e e e e e 30
35 LD L o v o e 33
040 0000000000000 0O0O00D0OO0O0DOOO0OO0O0ODO0OO0 35
A1 DD - v o ore oo e e e e e 35
42 0000000 ODOODODOODO0O0O000000 -« 37
421 [ T R A AR 37
429 [OODD - v v et e e e e e 37
423 000D0ODOODODOODODOODODODODODOOO =--eeees 38
424 [IDDIDD « v eeme oo e e e e e 40
425 [ R I A I 41
426 0O00DODODODODODODODOODO - 43
4927 OOOODODOD v v ovrree ettt 46
43 00000000000 ODOODODOODODO00O0 - 50
431 [ T I A I 50
432 [ T I A AR 50
433 O00D0ODODODODODOODODN e 53
434 0O00O0ODOODOOODODOODODOODODODODOO ----- 55
N O 1 N T 59
050 000000000000000000000O000O00O0O0O0O 61
%0 S L S 61
5.2 functional Magnetic Resonance Imaging - - - - -+« ccoeeeeeneeeee e 62
521 fMRIDDD ........................................... 62
522 MRI [ I R I 62
523 BOLDDD ............................................ 63
594 [IDODIDIIT - v v e e e 64
53 DO00D0ODO0D0ODODODODODODOODN e 64
531 [OOODDD - cvevr oot 64
54 DO00D0DO00DO0ODODODODODODOODO - 66



0o iii
S O R S S 66

549 OO DIII v v e rrrrreoee e e e e e 67

543 TIDILII v o rveome oo e e e et e e e et e 68

BAA [JLIDID - orrrrom e e e e e e 69

BAS DI DI LI crrrermrm e o e e e e e e 70

TR S P 79
551 0000000000000 000 «+-cvrrvremmenneaneeane.. 79

5592 O00000000000OO0 ~cvcrvorrerommeeeneeean. 73

N T T S 74
oA S PO 78
el OO 79
ggd 83
googd 85
good 89






AN

2.1
2.2
2.3
24
2.5
2.6

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15

4.1
4.2
4.3
4.4

O0000000000OODD + - vvrermmer e ]
OO00O0OOOOODIND # v - vrrrrme e 12
DO0000000000000000000000 -« 13
O0000d0000oooooaooooonn -« 14
O0000000000000000 - rrrreommemmnaeeaas 14
O0000O0000OODOO -+ e errem o 15
O00000000000000000 - verrrrremenneeeneeans 18
O00000000000000000 -« vcrrrrremmmneeneeans 18
O00000000000000O0 - rrereommemmaaeeaas 20
O00000000000000O0 v rrereommeemne e 21
D0o0o00oooooodooooDoaooOooDoOn e 23
200 000000000000 00 « v eeee e, 24
OOOOOOONLD - cvvrrrrer oo 25
OOO00OOOODD -+ v v vrrrre e 2
Variance DI - -« o v v e et e 27
Improvement DO D oo v rr e 28
oooododooooooooodoooooooooogoooooon-- 30
O0000 Variance LI L1« - v orr oo e 31
ooooogoooooooooogdd Improvement 000 -+ v e e 31
oobooooooooooooooooooooooogog «--eeeees 32
oobooooooooooooooboooooooogon - 32
DOo0odoooooodooooDOOOOnn -« 37
DOo0od0oooooodooooDoooooonO - 39
mystery JOODOO0O00000OO0 « e 41

COIHICDDDDDDDDDDDDD ............................... 41



vi oo
45 SC]enCGDDDDDDDDDDDDDD ............................. 42
4.6 mystery OO OO DD - e rrree e 43
47 00000000000 DOOO0O0OOO0OO0O0OOOO0OO0DOOO0O0OOOO0noO

DI ] e vt et e e e e e e e 45
48 00000 BOOD40000000000O0comicOOOOO «--------- 47
49 000O0O0ODOFOOOODOOOOOOOOOOO mysteryd -+« - -+ - - 48
410 0000000000 Omystery 0 100-0 2000 « - ccveeeeeeeee - 49
411 0O0O0O0O0DOOODOO0O0000O0O0O0OODOOODODOoOoDO0OoOoOoOooOoon

[ RN R R N I 49
412 0000000000000 « - ccccreenenamaa .. 51
413 0000000000000 000 «ccccccerorrmmmmmaaana.. 592
414DDDDDDDDDDDDDDDD ............................... 54
415 00 0000000000000 00000 20000000 =+ - eeee 99
416 0000DO0O0O0OO0O0O0O0ODODODOO0OOOO0ODOO0OOOOO0OOoDOOOOOoO

DIEIEID « v v v oeem e et e e e e e e e e e e e e e 56
417DDDDDDDDDDDDD .................................... 57
418 0000000000000 -« ccermmmneia .. 57
419 0000000000000 00000000O0DOODOOOO0gdg ==+ -+ -+ 58
5.1 MRIOO (Echelon Vega, HITACHI Medical) -« -« vrovemeeroeenee 62
52 MRIDDDDDDDDDDDDDDD ............................. 64
53 OO0000O0OOMD « - ccccerrmmmmaee e 65
54 O00000000000000000 «ccs et 67
55 0000000000000 00000000 < - rcrememeenn 68
5.6 OO - cvvovreeee e e e 69
57 [ I T T I I 70
5.8 OODODDI - v vvreeee e e e e e e 73
59 0000000000000 000 -« cccveoenmmnaaaa.. 74
510 0000000000000000000000000 v reeeeee- 75
511 100000000000 (X=0) - v o v v rrrrrrrorme .. 76
512 2000000000 MM v cvrmnmmea e 76
513 2000000000000 (X=0) c-crrrrrrrmrmmaeeeeee.n 76



21

3.1

4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8

4.9

5.1
5.2
5.3

O

OOO0O0OOOMD - v vrrree e e
ubbobobooboobbooboobboooboabooan e e

OO0000O0O0OODOOLD v vvrrrrrremee i
O000000000000000000 - ccrrrrrreeeeeaaaeaan.
O0000000000O0OL - cccvrrrrmeemmmmiiiieee e
goobobopooobobobboboboboboooooobono

goboobooooboooooobobooboooboobo 200-04000 -
O00000000000O00L0 # v vrrrrmmmmnnne e
O0000000000000L0L0 + - - ceerrrmmmnnmeeeea
gbooboboobobobobbobooboboboboboobobg
OOO00O0OOOOD - -ccvrrrermem e
OOODOODODD + v v cvrrrromee e

DDDDDDDDDDD ........................................
000000000 (Gradient-EchoO OO OO ) -« -vv e
DDDDDDDDD(TlDD) ...................................

vii



10

L] [

1.1 0000

000000000000000000000000000000000000000
000000000000000000000002012000000000000000
000000o0ooooooo '“0oo000000ooooooooooonooooa
000000000000 000000000 Social Network Service (SNS) O EC (E-
Commerce) 100000000 WebDODODOOOOOODOOODDOOOOODDDOOOOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000o0o0o0o0oooooooooo

000000000000000000 2% 0000000000000000 %290
00000000000000000000000000000000000000000
000000000000000000000000000000000 EcOoOan 018
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 0000000ECOO0O0O0O0O0O0O0OOOOOOOOOOGO
000000000000000SNSOD0D0O00000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000



2 10000

goboobobooobooboboobobooobooboboobobooobooboboon
gbobooboooboobooobooboooooboobooobboobooaonoo
ubogbobooboobooboboobuobobbooboobooooboaonb

gboobobooboooooooooooobooooooooooooooobooooDo
gobooboobbooboobbooboobbooboobboobooobobon
ubobooboooboboobooobbooboobbooboobboobooboobon
gbbodgboobbooboobboobuoobbooboobboobooboban
gobooboobbooboobbooboobbooboobbooboobboon
gbobooboobbooboobboooboobbooboobobooboooboobon
gbobooboobbooboobbooboobbooboobbooboobbon
gboboboboooboobooooooobooooooooooooooooonDo
gooooo

1.2 00000

0000000000000 0000000000000 00000000000
good

1. 00o0booboooobooboobboobooooboobon

2. 0000000O000DOO0DbOOO0DbO0ODbOObOOO0bOOOOoDOO0bbODODbOO
obooooooooooon

. Ubogbobooboobobooboonbobon
4. 00D0O0DODbODObDODbOo

000000000000400000000000000000000000000
00000000000000000000000000 ¥fooooo0o0ooooooa

200000000000000000000000000000000 490
000000000000000000000000000000000000 %00

e 100
obobooooboobooobooboooobooboboobobobooboboDbo
obooooooobooooogonog

e 100
bobooboobobbooobobooboboboobobooooboboan
gbooooooooooooooooooooooogo



1.2000000 3

000000000000000000000000000000000000000
oooooooooo

00000000000 0000 “sensibility”O “feeling” 0 “comfort” 0 “affect” 0 O O
0000000000000000000000000000000000000000
0000000000000000000000 “Kansei”’ 00000000000000
000000060000000000000000000 “Kansei” 000000000
00000000O00ooooag B9

Kansei which is a term peculiar to Japan, means the high order function of the
brain as source of inspiration, intuition, pleasure/displeasure, taste, curiosity,

aesthetics, and creation.

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0oooooooooooooon

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
60000000000 00000000000000000000000000000
00000000000o0OoooO0 '»¥0poo000000o0oNo0nooooonon
0000000000000 Kansei Engineeringd'*2°00 00000 290000000
00200000 »0000000000000000

000000000000000000000000000000000000 400
0000000000000000 #0g

1. 000boogoo
100000 moooobooboooobobooboboboooooboooboon
uod

2. 000000000
gboooooooooooooooooblgbobobobobobobobo

3. 00b00b0oon
gobooboooboobooobooobooboooooboogboobobooboooobo
oooooooon



4 10000

4. 00000000
ubboooboobobooboboobooboboobooonoon

4000000000000000DO00DO0O0DOOO0DOOODOO0DbOOObOODbOD
gbosbgooobooboboooobobobooboooboboobooboobOono
gobooboobbooboobbooboobbooboobboobooobobon
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbobodgboobbooboobbooboobboobuoobbooboobobaon
gboobobooboooooooooooobooooooooooooooobooooDo
gbobooboobbooboobbooboobbooboobbooboooboobon
uboboobooobobooboooboboooon

1.3 0O00gbougboboon

0ooooooooboooooddoooooooonoooooo0ooooooooo
goooobooooooooooobbodooodooooooooooboooon
00000000Doo0O00000ooooo00000O0000oooDoOoODoOO00O0
0o0o0doooobooooooooooooooooooooooooooooooon
oo oooooooooooooodooooooooon
oo oo oooooon
00000000000000000000000D0ODOD00000000000O000O00
000000 ooooooooooboooooon
gooooooooooooooooooooooooooonooooogl2oooon
000000000000000000000000000000000000 ®ooon
fMRI (functional Magnetic Resonance Imaging)?” 0 EEG (ElectroEncephaloGraphy) O
0o0o0oooooooooooooooooooooooooooonooooooon
gobooooooooboooooooobboooooooooooooooon
O00000oooooooooooooooon

000dd0o 4000000000000 ooooobobbo0oooooon
00000000000000000000000000000000000000A0 269
0o0o0ooooooooooooooooooobooooooooooboooooon
Oooooooooooooooooooonoooooooooooonooooooon
00000000 B O0000000000000000000000000000000
00000000000000000000000000 0000000000000
00000000000 ooooooooooboooooon



1.4000000 5

0000000000000000 200000000000000000000000
000000000000000000000000 Bo0000000000o000
0000000000000000000000000000000000000000
00000000000000000000000000000000000O000000
0000000000000000000000000000000000000000
0230000000000 00000000000000000000000000
0000000000000BMI (Brain Machine Interface) 0000000000000
BMIOOOOOOO0OO0OO0OO0O0O00O000000O0O0O0O0OO0OOOOOOO0OOO0O0000
0000000003 00000000000 ooooooooooo0o0o0oooooa
000000000 Mind Readingd Thought Identification 0 000 32335000000
000000000000000000000000000 ¥ 00o0oo0000o0o0oaa
0oo0%¥P0000000000000000

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000

1.4 00O0OOO

gobooboobbooboobbooboobbooboobbooboooboobo
gbobooboobbooboobboooboobbooboobbooboooboobon
gbobooboobbooboobboobooobbooboobbooboobbon
gbobobobobooboobooooooobooooooooooboooooboooDo
goboobogg

gboboboobebonoOonDObDOnDO

g1goooooooog

g20000000000000DO0DODODOODODOODOOOOOOOOO0OO0
gobodbboooboooboooobooboboobbooobooboboobboon
gbobooboobbooboobboooboobbooboobobooboooboobon
gbobooboobbooboobbooboobbooboobbooboobbon
gbobobobobooboooobo

g3bdbooboboboonoonoooooboobobobobobobooboobobo
2000000000000 00DOOO0OODODOOOODODOObODbODObObOD
gboobobooboooooooooooobooooooooooooooobooooDo
goooooo



6 10000

4000000000000 0DO0ODOOODODODObOODUODODbDOLObOODOODOD
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbobodgboobbooboobbooboobboobuoobbooboobobaon
gobodbboooboooboobboobooobuoobboooboboobobooon
gbobooboobbooboobbooboobbooboobbooboooboobon
gobobooobboobobooobooobooobobooobboobobbooooobooboan
gboboboboooboobooooooobooooooooooooooooonDo
gbooobgooboboboobooobobooboobobooboboobobooo
ubooboooooooo

gsggboooboobooobuoobbooboobboobooooboooboo
gboobobooboooooooooooobooooooooooooooobooooDo
000O0O0O000O000O00O0o0oO00oOo0bObOOoOOoOgooOoOoOoD fIMRIOO
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gooo

gedboobbooobboobuoobboobuoobboobbooboo



1 2 [

Juoogtddoogtddooodd
oy

21 0JO0O0o0OoOo0

000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000

Fig. 21 00000000000000000000000O0O0O0 TOOOOOOOO
0000000000000 000000000000000 TOOOOOO0O0O0000
00000000000000000000000000 RGBO HSB*"OOOOOODO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000oo0oo0oo000000000000a

0000000000000000000000000000000000o0o0o0oon
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000o0o0ooooo0o00o0ooon



8 U200000000000000000000000

Kansei Landscape

>

User

Fitness of taste

I like blue and yellow!
I like flower pattern! p

4

Color

.
Others "

Parametric Space Pattern

Fig. 21 0D0OO0OODOOODODOOOOOO
gbobooboooboobboobooobbooooboon

gb1000000000000000
gb20000000000

ogb3ooooooobooooooooooog

ob1go00o0obooobooobooooboooooooooooooooooooooon
gbobodobobooobooobbooboboooboobobooboboobooobbooon
ubobooboobbuoobooboboobooon

ob20000000000000000 Fig.210000000000000000
gboobobooboooooooooooobooooooooooooooobooooDo
goboobobooobooboboobobooobobooboooboobobooboon
gbooooo

gboobo3booboobooooooboooooooooooooooooooooon
gbobobobobobob11o1gbobgoboboobobobobobooboonDog
0000000000000000000000000000000003"000000
gboooboiloooboboobobooooboboboooboobooobooboonoan
gbbooboobboobooobbooboobbooboobbooboobobon
gboobobooboooooooooooobooooooooooooooobooooDo
gobooboobbooboobbooboobbooboobboobooobobon



2200000000000000000000000000 9

gobooboobbooboobbooboobbooboobboobooobobon
ubobooboooboboobooobbooobooobboobooan

I0bo0bobgon
gboboooobooboboboobobobobobooobobooboboon
ubooolgooboboboobobooboobuooobobooboooboboooogn
ugbbooobogboboobooobuooboobboobuoobbon

nmoooooogoog
gbobobobgooboboooooIocnIoooboboobobooboooooon
gbobooobolbooooboboobobooobobobooobbobon
oboobooboooooboooo

I ooboooboobogoo
uboboooooboboobooooboboobooooboboboobobooboon
goboobobooobobobooobobobuoooobooobbbooobbbooann
ooo

Ivoooooogog
gbobooooboboboobooobobooooboboboooboboon
ugboooooooboooon

obobogooboobobobooobooboboooboboooobobOobOooo1o
gbobobobobooboooboooooooboooooooooboooooboooDo
goboobooooobooboooon

22 JUobobboooobobbbbooobbbboooo

gbobooboobobooboobobooboobboobooboboooobooonooo
gbobooboobbooboobbooboobbooboobbooboobbon
gboobobobbobobobobobobobobobobobobOobobOoDo
gbooogboooobooboboobooobooboobooobooboboobooo
gbobooboooboboobooobbooobooobboobooboboobooooobon
gbbooboobboobooobbooboobbooboobbooboobobon
gboobobooboooooooooooobooooooooobooooDooooDo
gboobooboobbooboobbooboobbooboonbo



10 U200000000000000000000000

minimize(mazimize) f(x) (2.1)

subject to x € F (2.2)
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Pattern recognition
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Fig. 5.1 MRIO O (Echelon Vega, HITACHI Medical)

gboobobooboboobooboobooboooboooooooooooooooooooDo
gboboboboboobooobooooooooo

5.2 functional Magnetic Resonance Imaging

5.2.1 fMRIOOO

fMRI*®“0 BOLDOO "0 00000000000000000000000000
000000000 Fig. 51000000 MRIOOOOOOODOODODOO0OO0O0000000OO
0000000000000 00D0000000000000000Table 5100000
000000000000000000000000000000000000 fMRIO
0000000000000 000NIRSODODDO000000000000000 EEGO
000000000000000000 MEGOOOODODOOOODOOOO0DO0OOfMRI
0000000000000000000000000 mmO0000000000000
0000000000000000000000000000000000000000
00000000000000000000 Mind Reading0O000000000000
ooo

5.2.2 MRIOOOOO

MRIOOODODOOODOOOODODOOODOOOODODOOODOOOOODOOOOD
bobobooboooooboooooooboooooooooobooboooboooonDo



5.2 0 functional Magnetic Resonance Imaging 63

gobodbobooboobobooboooboonoboobobooboboooboon
gooooooobobooobooooobooboboboooobooooboMRIODDOOO
00000000000 0000O0O0O0O0O0 (428MHz/T)ODOOOOOMRIODOOOO
goobodbbooobooobooboboobboobbooobooboboobboon
gbobooboobbooboobbooboobbooboobboobooobobon
ugoo

ocoboooooooobO MRIODODOOOODOOOODODOOOODOODOODO
000000 0DOO000OO0DOOo0ooOOooOoofMRIOCODOOOOOOODOOOOODOOO
gboboobooobbooboobboobooobbooboobobooboooboobon
gboboobooobboobooonboo

5.2.3 BOLDOQO

fMRIODOOBOLDOO "O000000000000000000000O0ODOOO0O
gboboobooobbooboobboobooobbooboobobooboooboobon
ugbbooboobbooboobbooboobbooboobbooboobobon
gbobobobobooboooboobooooobooooooooooboooboooboooooDo
gooopoobooboooooboooooobooMRIODDODOOODODODOOOO
ugbobooboooboboobooobboobooobbooboobobooboooboobon
gbobodgboobbooboobboobuoobboobuoobbooboobobon
O0o0ooofMRIOODOOOOOO0OODODODOOOOO0OO0OODODOOO00O0OODOODOOO
gboboobooboobooboobbooboobbooboobboobooobobon
ugoo

Table 5.1 00000000000
oo goog gooono bOoooo oobo

fMRI O0OOCOO O o o
INIRS O00O0OO0 O o o
PET gboogd o X X
MEG 00O o o o
EEG oon X 0 o




64 gs000000000000000000000D00000000

R a—LA
T i Rot
[ ﬁ/‘( k\f\( /c/
=
\//éLr —
o] \/\
%7k A )0 >

R

Fig. 5.2 MRIOOODOOOOOOOOOODO

5.24 0O0OO0O0ODO

MRIODOOOOOOOOOOOOOOO Fig. 5200001000000 (Slice)000O
OO0 Volume OOOOOOOOOOOOOOOOOOOOOODOOODOOODOOODOO
oooooooooooooooboooMROOODOOODOOODOOODOOO
ooboMRODOODOOOOOOOOOODOODOODOOOOOOOOO1IO0DO0OO
gboobooboobbooboobooobobooboob 1000 3b000000oo0o

53 UUOobobooooobbbboooobbbd

5.3.1 0O0O0O0O0ODO

vboboooobooooboobooooboooobooboboboobboboobboboooo
goboobooboboooboooboooboboboobboobboobooobobooboboOobogiyrig.
s3ibbboonoonooboobonoooboooboobooboboooboobooboboono
gbogboobooboobobboobuoooboboboobobbobobooobonon
gbooboboobooooooooooooboooooooooobooboooDoooDo
gobooboobbooboobbooboobbooboobboobooobobon
ubobooboooboboobooobboobooobboobooboboobooooboobon
gbboobodgboooogo

oobooobooobooboobooobooobo MRIDOODOODODOODOODOODOODO
OMRIODOOOODODOODODOOOOODOODOOOOODOOODOOOOO0DbOO0OO0ODbOO
oooo0O00o0o0oooooooooooOoOODOOODOOOMRIDDDDOOOOOOO
gobooboobbooboobbooboobbooboobboobooobobon



530000000000000000000000 65

MRI Scanner System Interfaces

Presentation

User i G A

User's brain New candidate
activity solutions

-
-

Fig. 53 0DO0O0OOODOOODOO

Retrieval System

& Genetic Operators
* Analyzing user’s brain activity
* Retrieving evaluation values
* Optimizing solutions

gboboooboooooooon
vbooboooooooooboobooobooboooo

1. Jooogobooobooobooboobooboooboboooboooboobooboo
oooog

2. 00000000000000000D00

. 0bgboboobooobooboobooboboobobboobooobooboobOoboon
oo

00 100000000000000000000D0000000O000D0O00000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000 (JoyD
Anger0 SadnessORelax) 00 00 0000000000000 0D0000DOOOO0OOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000 Knutson 00 Shopping Task 000000000000 0000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
O00000000000000 (NAcc: Neucleus Accumbens) 000000000000
D0000000000000000000000000000NAccOO (Insula)d 00



66 gs000000000000000000000D00000000

00000 (MPFC: Medial PreFrontal Cortex) 0 0000000000000 O00OOO
000000000000000000ODeppe0 0000000000000 MPFCO
0000000000000000000000000000000 "510 0 0 Sekiguchi
0000000000000000000000000000000000000000
00000000000000020000080% 000000000000 #0000
0000000000000000000000000000000000000000
00000000000000000000000000
00002000000fMRIOOOOOO0OOOOOO0O0OOOOO0O0OOOMRIO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000100000000
0000000000000000000000000001 000000000000
0000000000000000MRIOOODOOOO0O0O0O0O000O0O0O0O000000
0000000000000000000000000000000000000000
0000000000000000000000000O00O0D0O0D0O00O000000O0On
003000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0002000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000

54 UDU0O0OOOOOOOOOUOODLDOOOOOOO

54.1 0000

gbobdobobobobobobobobobobobobobobOobobobobo
gbooobobooooboboooobobooboooboboobooboboooDo
gobooboobbooboobbooboobbooboobboobooobobon



540000000000000000000000 67

Faab—r3ZARY—-rJa7
BOBLIANI—FIL—hE
Es—GFaal—t.
2HEEORNBH
OEHOPA R LIz,

RERH v ar—%E
HE-E VS IR -)iRE
ANTHEFELE,
Do you want?

Either \[®]

Fig. 54 00O00OO0OOOOOOOOODOOOOD

gobooboobbooboobbooboobbooboobboobooobobon
gobooobooobobooooo

gobooboz20b0b0obuglgobboobbuoooobboobooooooboobon
ooooboooobooobooboobooooboobooboboOoOo MRIDOODOO
gobooboobbooboobbooboobbooboobbooboobbon
ugbobooboooboboobooobboobooobbooboobbooboooboobon
good

5.4.2 0O0OOOODO

000000000000000000000000000000000000000
00000o0o0ooooo ™ poo000000000000N0nonooooon
0000000000000000000000000000000MRIOOOOOOO
0000000000000000000000000000000000000000
000000000000000000000000000000
13700000000000000000000000O00D0O000000000000
00000000O0OFig 540 MRIDOODOOOO0OO0OO0OO0O0OO0O0OO0OO0OO0OO0OOOOOOO
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
MRIOOODOOOOOOOO0OODOO0O00O0O0O000000000000000000
00000000000000000000000000000000O0OFig. 55000
0000000000000000000O0OoOoMRIOOOOOO0O000 300000
0000000000000000000000000000000000700000
0000000000000000000000000 160000000000 1600
0000000000000 D00000000O



68

gs000000000000000000000D00000000

localhost/stievalitem_evaluation.py

8006
(2 N (EI BN © roaostsieraem_ovaisaionsy

¢ %5;17

FTYTFAOU—LF—XTZI=—

RHSHRFIAL— I FPYSTARY
U—LDRICLoEDLIETPYSTSD
Z—EBELWDA —ILF Y VEEDAA
To F3AL— MU IZDRE~IY
—LF-XUR>EES~D, FIOAL—
MFE(CHBT— v X TRELBHROLD
DURRRILEY K|

Dislike © O O ® O O O Like

FELXT—F

FAUATRELS—RBFIIL—r—
* [FELXT—F] fP—F+1D2D)\
OD« 2ICEB | F3TREOLSCEL
FREAVNE E9—BF3IL—head
DONREY DAR) —DF AR\ )—

FS50%
HELLEOEDEUEBEDLD ES0
R EPAROU—LAHEST, HLL
HOIL—)—HRELE L. ESUR
BESTROBIEED LEFZESETOFE

FENT e, RETDOEDEHRICH

. BERUCEEFRREZRNTUoDE
MU, E5ICEETTVRVICERE LS.
SO RODTPARD ) —LEADE
FEUE. BMDES URIBUMT LR

HF AR MRSV,

Dislike O O O ® O O O Like

R=ILA2D2 !

TNIDTI— %A A—DUIHRT A
ROU—AIC, TBAA=S U)W
OF3IFYT, TLIR—ILERI—
> R=IVBEN S SA 2 EINF—1
HALUAR>. SETLCRVEHEDEDE

Lo EBIELOEDHFYSAT—FEE
B3~DF3IL—RURZETAORE, &
BIFIBLDICHERLIKRDVIC, Eo&
HENLEBONTUESET . SFED
NODA ) =T+ —F, TOBBRREELE(CROLNTHTROON ?

BRUEH, HARBDLICR—ILA>T |

Dislike O O O ® O O O Like

Dislike O O O ® O O O Like

AAHBT— JAVASE b bt

HOEBEDZA NN, EDFEHEVILRICRE
SBPof. A DRIRESIVILA & g
AOVEROVILREBDET, FMBOD +

BIHVRAHDHDVIC, SOPOHRE
DEMIHRE LoD DIMHET, VILREL
TORKLSETLEDDEL 2o RASR

JU0BHZITFTYYTPARDI—AICE
DRI A F Y TILx)CyS3>TI—
YOI =Ry MIAZRRYF, 23F
YWYEAKRDNS1—FyVETIODEA
STRAZZAGHM | NOEAILRED
EFARANEEUTHTHICUDEDDE

Fig. 55 ODUOO00OOO0ODOOODOOOODOOODOOOO

54.3 0000

MRIODOODOODOO100D020002000000000000000000D0
gobo20000003000000300000000O00000OO0O0DOO0ODOD1I0OO
o000 MRIODODOODOOOOOOOD

l00b00oboooooboooobob a200b00000000DbO0O0OOOODOO
ooooobooboboobO0OdFg 600000000 0OOOODOOO1I0D01000D0O0
ooooo7s000000000000000000 PresentationD00O0O0O0OOOOO
2500000000000 000DOO0OOODOOOODLDO0OODOResponsellIO
O”YES”"O”’NO’O 000000000 O00DOO00D0COO”Ethere”0D00OO00DDOOO
OO00D00O000D0O0C0000O0O00D0COUO0O0EitheerDD00OOOOResponse 0000
ooooobooboobooboobobboob0 ob0b0o0ob0o00OUO0ORest OO
obho0obD 32000000000030000 2000 RestDOOOOOOOO 100
goboobogobbooboobbooboobboobooboboooboooo



540000000000000000000000 69

1st Day 2nd Day 14th Day
’ S e e ’
' -------
/L
’ R
4 i N
A
30[s] 640[s] 20[s]
Rest Session Rest
L 4 d Y ’
L 4 - b ~ N
. . . L d ~ ~ R .
7.5[s] 2.5[s]  10[s] 7.5[s] 25[s]  10[s]
g Respo + , Respo +
il E Rest v Stim prees Rest
, >
1Trial x 32
Stim Rest

Faab—r5ARY=FJa7

— hSTA = R (:
73l hj;%%ﬁiml;{l7 -k FOBVSANFaal— bt

V3] ¥ 3
ANTHEIFELE,
Do you want?
Either NO

Fig. 56 00O0OODODO

54.4 0O0O0OO

0000 MRIOO (Fig. 5.1) O OEchelon Vega 1.5T(0 00000 )0000OFig. 5.70
gooooooobooobobooooboooooobooboboboooobOoMRIDODOOO
ooooooooboboooooooooooobooOoooobooboOob0oMRIDOODOOOO
goobooooboobbooboooboobboobbooobooobooboon
oooooooMRIDOODDOOOODOOMRIODOOODODOOOOOODOODOODOO
gbogbobooobooboboobobobooboboobooboboobonbon
gobooboobbooboobbooboobbooboobbooboobboon
U00D00b00b0Ob00ObO Response OO OOO0OooooQ

O000oDo0o0o0ogod Gradient-EchoODODODOOOODODOOOOOO0O T1000OO
OO0O0DO0OD0O0O0OTable 5.20 Table 5.3 00000000000 0DO0ODODO



70 gs000000000000000000000D00000000

MRI Room

Screen

MRI Scanner

Mirror

N

_
Presentation il -----

Machine Projector
Fig. 5.7 O00O0O0O

5.4.5 0O0OOODO

goboobogooboonbooo

0000000000000 000000 SPM8(Statistical Parametric Mapping 8,
Wellcome Trust Centre for Neuroimaging)®'"0 000 0000000000000 OO
000000000000000000000000 ROI (Region Of Interest) 00000
000 MNIOOOOOOOOO0OO0OO0O000000000000000000000FWHM
(Full Width at Half Maximum) 0 8imm]| 00 000000000000000000OO
0000000000000000000000000000000000 128[s]000
0oooooooooon

Table 5.2 000000000 (Gradi- Table5.3 OO0O0OO0OOOO (T1ODO)

ent-Echo0 0 0O00O) Parameter Value
Parameter Value TR[mm)] 9.4
TR[ms] 2500 TE[mm] 4.0
TE[ms] 40 Flip Angle[° ] 8
Flip Angle[° | 90 FOV[mm] 256
FOV[mm)] 270 Matrix Size 256 * 256
Matrix Size 64 * 64 Plane Axial
Plane Axial Slice Number 152
Mode Sequential Thickness[mm] 1
Slice Number 20
Thickness[mm)] 4

Slice Gap[mm|] 1




540000000000000000000000 71

gobooboobobooobooboo

00000000000 0000000000000000000000000000
10000 Support Vector Machine (SVM) 0000000000000 O000OOSVM
D000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
D0000000000D000O0MisakiDODOO0000000000000000000
D000000000000000000000000000000000000000
00 SVM O LDA (Linear Discriminant Analysis) 00 0000000000000 890
0000000000000000 SVMO0OO000000000000000000
00000000000 00D000000OO0

Step.1 00 000D0OOOODOOOOOODODOOOOOODOO

ubooboooboboboooboboobobobooboobooboboonon
5. 10000000000 bO00bD0bLOY00O0Oob0ooDobLoXbooooo
oooooboooooobooovubbooooooooobooboboooooboooDbbo BO
googoo

Y=XB+U (5.1)

O0000000YOMRIOOOOOOOOOOOOOOOO0OO0OXO0O0O000000
0000000000000000000 (Hemodynamic Response Function: HRF)
000000000000 000000000000000000000 (REstricted
Maximum Likelihood: REML) 0000000000 BOOOO UOOOOOO
O00000000000000000000O00000000000

goboooooboboooobbobooboobooboboooobobon
gboogoooooboooon

Step.2 0O00O0O0D0OOODOOOOOOODO

U0D00000oDbb000b0ObOOResponse OO ODOOOODOOODOOOO
O7”YES’OO0DOOOO0OO00O0COOO0O00OOO0OO0ODbOOOOoODOoOoooDO’NG?
OoooobooooobooooobboobD’Ethee” 000 O0O0O0OODOOOO
googn



72 gs000000000000000000000D00000000

Step.3 00000 ROIODODOOOOOOODOODO

gooOooboOoRrolIDOOOOOOOOOOOODOODOOCOObDbOODOO
OO0DO0O0O0OD0O0O0OOStep20000000000DOOOODOOOODOO
O0oo0O0ooooooooOoOoooooooOooooOoooRrROIOODOODOO
oobobooooboooobboooobbosizoobobobooobobooan
OOo0o0oOoOobooOoooRrROoIOOOOD 200000

WholeBrain 000000000 0OOOOODOODOODO

NIM 000 (NAce) OO (Insula) 00000000 (MPFC) O 300

WholeBrainOO O OO OUOO0OODOO0O00O0OO0O0OODO0O00O00oooboogong
gboboboobooboooboboboboobobobobooboobobobon
ugodg

NIMOODOOOOOOODOODO0OO0O000000000®iggooooooooo
O0000000000O0O0ROIOOOOOOOO
Step.4 D0O0ODO0DOO0O0ODOODOOOOO

Step. 3000000000000 OCOOOODOOOODOOOODOOOODO
ugbobogooboodan

0000000000000 sSvMOO0O000OoooosvMOoooooooa lib-
svM®¥lOoOooo0000000000 C-SvCOOO0000000o0oonooooooonon
00000 CcO0000002°002% 0000 Leave-one-out 10000000000
ooood

gobooboobobooboooobooboo

boboboboboboboboboboobooboboboobooboooooooon
gobooboobbooboobbooboobbooboobbooboobobon
goboobooobDboobodp<.0060 t00D00O00OO

5.5 U000
5.5.1 UOU0O0OO0OOOOO0OO0OO0OOOOOO00

Fig. 580 10000000000 0DO0O0OO0OO0ODOOOOD2000200000D0
goboboooobooobboooolgoobuooobbooboboooooboboon



5.500000 73

100

#HAI=R [%]

[ WholeBrain
B Nim

188 2HE 2 BRI
R E

Fig. 58 00O0O0OODO

0000 CODO0O00000D00D0O0 Leave-one-out 010000000 OO WholeBrain
0o0dbO0bOOoDOOooOooooooDooNIMODOODODOOOODOODOOOODOOoDbODOOo
500 00000000000000000000000000000000000 70%0
0000000000020 0000000000000000000D000000O0ROI
ooo0DoOoooooooooooo

Fig. 5900000 0oobooboboooboboooloooobooboboooooo
0000000000000 2000000000000000D000DO00O00ODO 10000
000000 Fig. 5.8000Leave-one-out 00D O0O0OOODODOOODOOOOOOOO
gooboobooboooboboboooob 1o 1boobobo9bobnboon
goobobobobooboboobooboobooboobooooboobDUobOUoDUobDUoDO
000b00OO0bOO0bOO0DOO0ODbOODOO0ODbOODOOD 10000000000 1000000
002000200000 10000000000000010%000000000000
OO0D0OROIOODOODOODODODOOWholeBrainOODOODOODOODODOOO
O00b0b0obUob0obUo 10000000 OdWholeBrainOOOODOOoOooooonO

5.56.2 U0O0OOOOOOO0OOOOOOO0

oooooboooobbooooboboooboobooooDooooDtb00bDOOO Fig.
. 10000001000200020000000000000000010000 100
gbhboooooboobobobobooboboboboobobobobonbo 20000
gbobooooobobobooobob20b00bobooobooooooboobono
gbobooooboboobooboo20b0bobob 20b0b0000b00ODbODO
gbobooboobliboob1obo0booboooboobboooboonobo

vboooooboooobooooooooooooboobooboobobboobooboboooo
gooboboboboooguligoob1oboobobbooooooobooob3bobobno100



74 Us00000000000000000000000000000

100 100

Bl (%]
Rl (%]

[ WholeBrain
B NIM

[ WholeBrain
B NIM

1 2 3
AV

(b) 200

Rl [9%]

[ WholeBrain
B NIv

twvav
(c)2000

Fig. 59 0000O0O00OO0O0DOOOOOOO

gbobooboobbooboobboooboobbooboobobooboooboobon
gboood

5.6 0UU

Fig. .1000 0000000000000 00010 00010000 b0obOoboD
ooooOoO0oO0o0oboOoooDoOoooDOOoO00oDoO0obOOoOO0O0oDOOOOMRIO
gboboboboboobooboooooooboooooooooooooooooonDo
ooooobooooooooMRIODODODOOOOOOOOD 2000200000100
gbobooboooboboobooobboobooobboobooboboobooooobon
gbbooboobbooboobbooboobbooboobboobooboboan
gbobooloobo20bgbgbooboobobooboobobobooobOono
gooonf

Fig. 5110 10002000200000000000000000000000000
2000000000DODLOOOODODLDOOOOOODODOOOODbOODODOOD
goboooobobooobob20000b0000b0000b0b00o0boooobobOoOn



5.6 000

75

1st Session 2nd Session

3rd Session

After 2 weeks

Fig. 510 DO0OO0OOODOOOOOOOOOOOOOOOOODO



76 gs000000000000000000000D00000000

() 00000000 (x=0) (b) 00DOODD0 (x=24)

Fig. 512 200000000000

Fig. 5.13 2000000000000 (x=0)

gblgoboobobooboboboobbobbobbobbob200b20b000000
gbobooboooboboobooobboobooobboobooboboobooooobon
oboboooboobobooboooboobobo200b000b0oboboOobobooDbOonDo
gboobobobobboboboboboboboboboboboboboboDo
gbooobooboboobooboooooboooboboobooboobobooboo



5.6 000 77

00000000000000000000000000000000 30200020
gbbooboobboobooobbooboobbooboobbooboobobon
gooboooobbobi1bobobogo1obboobooooboobooob 20000
gobbooobobooobooobboooboo200bb0o0obobooooboon
gobooo2000000b0000b00b0booooooboboooooboooooboan
gbooooo
gobooboobbooboobbooboobbooboobbooboooobo
gbobodobooboooboooboboobboooobobooboooboobnbooobooon
gbobooboobbooboobbooboobbooboobbooboobbon
gboboboboooboobooooooobooooooooooooooooonDo
gobodboooboobbooboooboobooob 20b00bboOoO0 1100
uboboobooobbooooobobooobooonooo



78 gs000000000000000000000D00000000

5.7 0UOU

cobooooooOoOo0obOoooOOobOOoUoDOOobObOoDOobObOOoDOoOofMRIODO
gbbodgboobbogboobboobouoobboobuoobboobooboban
gobooboobbooboobbooboobbooboobbooboobboon
gbooobooobooboooboobooooboooooboobo0oboOo MRIDOD OO
gbobooboobbooboobboobooobbooboobbooboobbon
gboboboboooboobooooooobooooooooooooooooonDo
gbooobgooooboobobooobooboobobooboboboboobooo
goooooboobobooooobooobooobobooboboooooooooo
ooboooooooooooooooobpooooooobooo svMobooooooooo
gboboboboboooboooboooooooooboboboboooooooobobon
U000 ooboboobooboobbooboobOULeave-one-out U000 oonooog
ugboboodbiligboboobooooboobbobooobooboboobooboooobooon
gbobog200000000000000DO0DO0O0DO0OO0DODODOODOOODODOO
goooboobooobooboboobobobobooboboboboobooooo

gboobooooobobobobobobobooobooboboobobobooboo
ubobobobobobobobobobobobobobobobobobobonn



79

1 6 U

L] [

ugboboooobboooboooobobooobboobooboooboooboooooo
gboboboboooboobooooooobooooooooooooooooonDo
gobooboobbooboobbooboobbooboobboobooboboon
goboobooobbooboobobooboooboboobooobbooboon

() bOoooOoO0o0DO0DU0000O0OO0OOO0OO000DO0DO0OODODOODOOODODOUOObODDOD
ooboobooboobooboobooooooobooobooboooboobooboboobo
gboboooooboboooobbobboboobobobooboobobon
ugoog

(2) 00000000000 UOO0O0UOODOUOO0D0OODOODUOOOODOOUOOOO
ubooobooboobbooboobooboboobooonoo

(3 0000000000000 O0O0O0O0O0O000OOO0DUOODOODOOOOoUOOOO
gbboobodgboobbooboobbooboobboobooonbobo

(4 000000000000 O0O0O00O0OOD0UOOO0D0ODOO0OOOODOOOOOO
gboboobobooboobbooboobbooboooboo

gboobooooboooooooooooooooooon

(1)OoooooooOOoOoOooOooooooooooooooooo

gbboobooobobooboobbooboobboobooboooooonooo
gbobobobobobobobobobobobobooooooboboooooon
gboobobooboooooooooooobooooooooobooooDooooDo
gobooboobbooboobbooboobbooboobboobooobobon



80 ge6ngon

gobooboobbooboobbooboobbooboobboobooobobon
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbobodgboobbooboobbooboobboobuoobbooboobobaon
gobooboobooo

gbobobobbooboobooboboboboboobobobobobobobonbo
gbobooboobbooboobbooboobbooboobbooboobbon
gbooboooboob

(2 0000000000000 O0O0O0OOOOOOO0DOOOOooooooOoO

()OoOOoUoOoUoOOoUOooOOo0O0oUoO0o0O0oU0ooO0oooUoUooOoooooooo
gbobodgboobbooboobbooboobboobuoobbooboobobaon
gboobobooboooooooooooobooooooooooooooobooooDo
gobooboobbooboobooooboon

ubbooboobbooboobbooboobbooboobboooooonooo
gbbodgboobbooboobboobuoobbooboobboobooboban
gobooboobbooboobbooboobbooboobbooboobboon
gbobooboobboobooobooooboobooonbobo

gbbooboobbooboobbooboobbooboobboooooanoo
gboboboboooboobooooooobooooooooooooooooonDo
gobooboobbooboobbooboobbooboobboobooobbon
gbobooboooboboobooobboobooobboobooboboobooooobon
gbbodgboooboboooooaobod

vbobobboboboboboboboboboboboobooboooooooon
gooboobooobboobooooo

(3) 000000000000 DOO0D0DOODOO0DUODOOODU0DOOODOOOOD

vboboooobooooboooooboobooooboobobobooboboboobLobboooo
gobooboobbooboobbooboobbooboobbooboobboon
gbobooboobbooboobboooboobbooboobobooboooboobon
gbbooboobboobooobbooboobbooboobbooboobbon

gboboboooobooooobooboooboooooooobooboboobobbooboboboooo
gobooboobbooboobbooboobbooboobboobooobobon
ugbobooboooboooboo200b00boo0boobon

e OO0 DOODDOODDOODLOODDOODLOODO



81

e JOUI0ODOODDOODOODDLOODOODDOOODOODO

vboboooooboooobooooooooooooboobooboobobbooboboboooo
gooboboboooooobooooooobbooooooobbbooooooboobo
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbbodgboobbooboobboobuoobbooboobboobooboban
gobooboobbooboobbooboobboobuoobbooboobboon
gbobooboobbooboobboooboobbooboobobooboooboobon
gbobobooboobbooboooboobbooboboooboobbooboan
gboboobooboobooooboooooooogon

gbbooboobbooboobbooboobbooboobboooooanooo
gbooobooboooobobooooooooooboooboobobooooboooDoo
gobooboobbooboobbooboobbooboobboobooobbon
gbobooboooboboobooobboobooobboobooboboobooooobon
gbobodgboobbooboobbooboobboobuoobbooboobobaon
gboboboobobobobobobobobobobobobOobobobobOobDo
gooboobooobboobooooo

(4) 0000000000000 0OO0OOOODOODOOO

uboboobobobobobobobobooooooooboboboboboboo
goboboogdobbuooobbooobbuoooboooboobbooobooobooboan
OO00o0O0ooofMRIOOODOOOOOODOODOOOODOOOOOODODOOODODOOOO
goboobooobooboooboobooooobooboobbooboooo

gooobobooboobobooboboobuooboboobooboboobon
goobooboboooooobobobboooooboooboboooooobooobobooooon
gbobooboobbooboobbooboobbooboobbooboobbon
gbooobooooboobobooooboboobooboobooboobooooboobobooooDo
gobodbooboobboobooobooboboobboooboobobooboon
gboboobooobboobooobooooooon

gbboobooobobooboobbooboobboobooboboooooonooo
gbobobobobobobobobobobobobooooooobboooooon
gbooboboboboboboboboboboboboboboboobooobooDo
gobooboobbooboobbooboobbooboobboobooobobon



82

gobooboobbooboobbooboobbooboobboobooobobon
ubobodbobooobbooboooobooobboobobooobooonoobooobooon
gbobodgboobbooboobboobooaobobgo



83

HEEEN

gbboobuoobboobuoobboobuoobbooboobbooobooaoboo
gboooooboooboobobooooboboobobo boooboboooo
goobooboobbooobooo

ubbo0o ooboo obbooooobooobbo boobbooboobooonooo
gbobodbbooobooobbuoobbooboobbuoobobooobbooboan
gboobobooboooooooooooobooooooooobooooDooooDo
gobooboobbooboobbooboobbooboobboobooobobon
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbbodgboobbogboobboobouoobboobuoobboobooboban
gobooboobbooboobbooboobbooboobbooboobboon
gbobooboobbooboobbooboobbooboobobooboooboobon
gbobooboobbooboobbooboobbooboobbooboobbon
gboboboboooboobooooooobooooooooooooooooonDo
gbooooboobooboobooboooboboboobooboobobobobooboon
gbobooboooboboobooobbooobooobboobooboboobooooobon
gbobodbbooobooaobbodgbboooboobbuooboooboouoboan
gbooooobogbo obooooboboboobobobooobobooooobooboo
gooooooo

ubooobooboboobooboooboboobooboboobo bobooooboaoo
gboboobobuoobbuoobobuoooboobobuoobboobbodobboooan
gbobobobgobobooooooooooooboboboboboboobobobo
gobodboboooboobobooboboooboonobooboboobooooobooon
ugbobooboooboboobooobboobooobbooboobbooboooboobon
gbbodgboobbogboobboobouoobboobuoobboobooboban
gobooboooboboooon

gooobooboooooboob obooboboobobooboobooobo



84

gobooboobbooboobbooboobbooboobboobooobobon
gobooooobooobobooobooboboobobooboboobobooboboobooo
gbobodbboobooobuoobbooboobobuobooboobbooboan
gobooboobbooboobbooboobboobuoobbooboobboon
goboobooobooo

uboogbg bobooboobobobbooboobobooboboobooono
gboboboboooboobooooooobooooooooooooooooonDo
gobooobbooobobooobooooboobooobbh boobbooooboobo
gbobooboooboboobooobboobooobboobooboboobooooobon
gbobodbbooobooobboobboooboobboobobooobooooboan
gboobobooboooooooooooobooooooooooooooobooooDo
goboboooobooobbooo bbooobooobbo oobooobbooon
uboboodobobooobooobboobobobooobbooboboooboonobooobooon
gbobodbbooobooboobooobuoobboobbooboobbooboan
gooboooobooboon

gbobooboooooboboobooobooboboobbooboobobooobooDoo
gbooboobobbobooboboobobbooboobo bobooboooo
gooobooboooboobobooobobooooboobooo bobobooooo
gboodoobooboboboob oboboboboooobuooboboobooboon
gbobooboooboboobooobboobooobboobooboboobooooobon
gobooobooooooMRIDOOOOOOODOOODOOODODOOOOODOOODOOD O
gbobo oooboobooobob ooooboboboooboboboboobobOoDbo
gobooboobbooboobbooboobbooboobboobooobobon
gboboobooobooooobooon

gbboobuoobboobuoobboobuoobbooboobbooobooaobog
gooobooobooboobobooboobboobobobobobboobooboon
gbobooboobboobooobbooboooooboobbooboooobod



85

oy

1. 0000

l. 0oboobooboooobooooboooooobooooboobooboooobo*sgbobooo
ooooobooooooooooboooooopooooooboOoyobboooDbon
Ub00obo0obO0obOobOobobovel. 220 No. 60 pp.720-7320 2010

2. Misato Tanaka, Masahiro Miyaji, Utako Yamamoto, Tomoyuki Hiroyasu and
Mitsunori Miki, “Interactive Recommender System to Estimate Personal User’
s Kansei Model”, International Journal on Computer Science and Engineering

(IJCSE), Vol. 5, No. 11, pp. 904-913, 2013

3. Misato Tanaka, Yasunari Sasaki, Mitsunori Miki and Tomoyuki Hiroyasu,
“Crossover Method for Interactive Genetic Algorithms to Estimate Multi-
modal Preferences”, Applied Computational Intelligence and Soft Computing

(ACISC), Vol. 2013, No. 302573, pp. 1-16, 2013

2. 0000

4. Tomoyuki Hiroyasu, Misato Tanaka, Fuyuko Ito and Mitsunori Miki, “Discus-
sion on a Crossover Method using Probabilistic Model for interactive Genetic
Algorithm”, Joint 4th International Conference on Soft Computing and In-
telligent Systems and 9th International Symposium on advanced Intelligent
Systems, Kobe, Japan, 2008, Sep.

5. Misato Tanaka, Tomoyuki Hiroyasu, Mitsunori Miki and Hisatake Yokouchi,
“Extraction of Design Variables using Collaborative Filtering for interactive

Genetic Algorithms”, IEEE International Conference on Fuzzy Systems, Jeju,

Korea, 2009, Aug.

6. Misato Tanaka, Tomoyuki Hiroyasu, Mitsunori Miki, Yasunari Sasaki, Masato

Yoshimi and Hisatake Yokouchi, “Automatic Generation Method to derive for



86

10.

the design variable spaces for interactive Genetic Algorithms”, IEEE World

Congress on Computational Intelligence, Barcelona, Spain, 2010, Jul.

. Tomoyuki Hiroyasu, Yusuke Kobayashi, Yasunari Sasaki, Misato Tanaka, Mit-

sunori Miki and Masato Yoshimi, “Discussion of Evaluation Methods for Mul-
tiobjective Interactive Genetic Algorithm”, World Automation Congress, Kobe,

Japan, 2010, Sep.

. Misato Tanaka, T. Hiroyasu, Mitsunori Miki, Masato Yoshimi, Yasunari Sasaki

and Hisatake Yokouchi, “Discussion of the crossover method of interactive Ge-
netic Algorithm for extracting multiple peaks on Kansei landscape”, The Soft
Computing and Intelligent Systems & The Advanced Intelligent Systems, 2012,
Nov.

. Tomoyuki Hiroyasu, Shogo Obuchi, Misato Tanaka and Utako Yamamoto,

“Analysis of Brain Areas Activated While Using Strategies to Improve the
Working Memory Capacity”, The 2013 International Conference on Brain and
Health Informatics, Gunma, Japan, 2013, Nov.

Utako Yamamoto, Ayumi Omura, Misato Tanaka and Tomoyuki Hiroyasu,
“The Effect of the Pleasantness Level of Pictures upon Cerebral Activity using
fMRI”, The 2013 International Conference on Brain and Health Informatics,
Gunma, Japan, 2013, Nov.

2. 0000 (000000)

11.

12.

13.

Misato Tanaka, Tomoyuki Hiroyasu, Mitsunori Miki, Yasunari Sasaki, Masato
Yoshimi and Hisatake Yokouchi, “Extraction and usage of Kansei meta-data
in interactive Genetic Algorithm”, 9th World Congress on Structural and Mul-

tidisciplinary optimization, Shizuoka, Japan, 2011, Jun.

Akane Kimura, Arika Fukushima, Misato Tanaka, Mizuho Tanaka, Tomoko
Wakamura, Utako Yamamoto and Tomoyuki Hiroyasu, “Impact of sustained
attention on different between visual and auditory stimuli”, NeuroScience2013,

San Diego, USA, 2013, Nov.

Natsuko Onishi, Misato Tanaka, Arika Fukushima, Mizuho Tanaka, Tomoko
Wakamura, Utako Yamamoto and Tomoyuki Hiroyasu, “Discussion of brain

functional on the effects of color temperature on sustained attention using



87

functional near-infrared spectroscopy”, NeuroScience2013, San Diego, USA,

2013, Nov.

3.0000 (0oo0)

14.

15.

16.

17.

18.

19.

20.

21.

22.

ooooooooooboobooo«“bobo0ooooboOooobbooooDon

obooooo’0ocgoboobogbovoobobobooboo2o0080 30

oooooooooooooooooooo«obooooboooooDon

oobboooboouobooobbooobborbobbooobbo20b0b000on
goo20080 60

goooooooooobooooooooo“gbooboboooboooooDon

oboobobobobobooboooooooo"ooobobooboo 20000
ubbooboobbooobooz2o0080 120

goooooooobooboooooobo“obobooboboooogon

O00000OoooooOoOoOor’ooocbo0UOOoo 00 AlID0DDOODOOOO
20090 60

oooobobooboobobobbooooboboboooooooo“oobo
OobOoooOobOooboOobOobO’ooooboobooboooOon 200900
0o20090 110

oooooboooboboooooooooobboooooooo«“obon
coboooooooooooboooboobooroobogoobogwsooDO
gbooooboobb 1voobooobooboooboonoboo20090 120

coooobogoooooooooobobooooobbooooooo“gbon
gboboobobooboboobboobboobboobboooboooboo
OO0”’0000000C0 1Be0000000DODODODDOOO0OOOOOOOOD
goo20100 10

goboboooogboooboooooboobooo«sbobobooboobo

O0000OoO000oOoOoU0oooOoOoroo00oDooOo0 110 AIODOO
oboooo20100 50

ocoooo«“MRIOCOOOOODOOOOOODOOOOYOOODOOOOLOO

pgboboooboboobboobboooboooboboobobooobooob?2o11
09O



88

23.

24.

25.

gboooobobogooooobobbobboooboobooobooooo“nobo

gbobodobobooboboobboobobooboboobooboooboboanoo
O”000000002600000000020120 60

o00o0o0o0oooOooO0oooo0oobo«oooOoOo fMRIDOODOOO

Oo0ooOoOobooOoO0r’oo2ro0bboO0b0Oo0oOoDbOoObooO20130d 60

ooooboooooobooogoooscgobbooooobooooDon
obooobooooboroo410b0gboboboooooooboo20130 90

4. 0000 (DO0O0O0O0)

26.

27.

28.

29.

30.

31.

32.

gooooogoooooooooooooboooobbooooooo“gobon

ooodbooobooboobooboobooboobobooobooooron
ubooobo suoobooobobooboobobooboo20100 100
ooooobbooooobogoooooboooooobboo“gboboooobon
ooooooobooboobooobooo"obooboobboobooooDbo
0 2010000020100 120

oooooobobogooogobobbooboobboboobooooo“nobo

oooobooobooboobooobooboobooboooobooooron
ugbboobuoabboobod 201obogb20100 120
oooobooooooobooboobboobobooboo“cobboboobo
gobooboooboooboobooobooboobooooobo"oobooboooDo
ubbooobdad 2010000020100 120

goboooooogooobobbooooobooboobooo“sgboobo

ooooobOo0oo0oOoo0boOooOoOoboOoboboUobooooobogooro
o2000000000000800000000L0DODODLDODOOOO
oboooooz20120 30

ooooooooOoobooOoooooboo4MRIDOOOOODOOOOO

OoboooDoooocoboobD”0boobOobooOobO2012000002012
0120

ooooooooooooooooooooboooooooo «goooDooo
ooobooooboooboboorobbbo0ooboooooboOUvol. 540 No.
3020130 100



89

6. 0000000

3. 00000“C0000O000ooooooOoO £MRIOOOOODOOOYOOO
0000 ECHELONOOODOOOOOOOOOoOoOoD20130 0000000






91

HRERERE

1] D0O00. 00000000 25000, 2013.

[2] B Sarwar, G Karypis, J Konstan, and J Reidl. Item-based collaborative filtering
recommendation algorithms. The 10th international conference on World Wide Web,

pp. 285-295, 2001.

[3] B Sarwar, G Karypis, J Konstan, and J Riedl. Analysis of recommendation algo-
rithms for e-commerce. The 2nd ACM conference on Electronic commerce (EC°00),

2000.

[4] G Linden, B Smith, and J York. Amazon.com recommendations: item-to-item

collaborative filtering. IEEE Internet Computing, Vol. 7, No. 1, pp. 76-80, 2003.

[5] X Su and T M Khoshgoftaar. A Survey of Collaborative Filtering Techniques.
Advances in Artificial Intelligence, Vol. 2009, No. Section 3, pp. 1-19, 2009.

[6] E Schwarzkopf and D Heckmann. Mining the structure of tag spaces for user mod-
eling. In The UM 2007 workshop on Data Mining for User Modeling (DMUMO7),
pp. 63-75, 2007.

[7] Z Yun and F Boqin. Tag-based user modeling using formal concept analysis. In The
S8th IEEE International Conference on Computer and Information Technology, pp.
485-490. IEEE, 2008.

[8] F Ricci, L Rokach, B Shapira, and P B Kantor. Recommender Systems Handbook.
Springer, 2011.

9] M J Pazzani and D Billsus. Content-Based Recommendation Systems. In The
Adaptive Web, pp. 325-341. Springer-Verlag, 2007.

[10] Inc. Amazon.com. Amazon.com. http://www.amazon.com/.



92 goon

[11] OO0. 0DO0D00. http://www.rakuten.com/.

[12] O0OO0O0O0O0.000.0000,000, 1998.

13 0000000000000 0O000UO0O0O0. D0D0O00UO0O0OU0O. ooo
gooo, 2013.

(14 O00,0000,000000.00000000 000C00OOOOOOOOO. O
O0dad, 1996.

[15] A Harada. Introduction. The 6th Asian Design International Conference, Vol. 1,

[16]

[21]

[22]

[23]

p. 1, 2003

0000.000000000000(0000000000000).0000, Vol. 35,
No. 9, pp. 792-798, 1994

gooo,bob,booo,oboo.gbobobobobobobobooboonoon
O0O000O0O0O0oOooOo.ooooooooooo, Vol. J82-D-11, No. 4, pp. 677-684,
1999.

O000,0000,0000.00000000000000000000D000O00O
00 0. Technical report, OO OOOOO, 2003.

M Nagamachi. Kansei engineering as a powerful consumer-oriented technology for

product development. Applied ergonomics, Vol. 33, No. 3, pp. 289-94, 2002.

M Nagamachi. Kansei Engineering: A new ergonomic consumer-oriented technology
for product development. International Journal of Industrial Ergonomics, Vol. 15,

No. 1, pp. 3-11, 1995.

R Hirata, M Nagamachi, and S Ishihara. Satisfying Emotional Needs of the Beer
Consumer through Kansei Engineering Study. In Quality Management and Organ-

1sational Development Conference, 2004.

0o000.000oboooooobooogood. Fragrance Journal, Vol. 29, No. 4,
pp. 19-24, 2001.

000,0000,0000.0000000000000000000000000
0.000000000, Vol. 12, pp. 185-190, 1998.



good 93

[24]

[25]

[26]

[27]

[28]

[34]

goog,0bog,booo,bogb,boob,0ogob.booobog. oo
goooooooooooooogoobo.ooon, 1994.

S A Huettel Huettel, A W Song, and G McCarthy. Functional Magnetic Resonance

Imaging. Sinauer Associates Inc, 2nd edition, 2009.

D O Hebb. The Organization of Behavior: A Neuropsychological Theory. Psychology

Press, parental adviso edition, 2012.
0000, 00000.00000.0000,000, 2009.

Mohammed R Milad and Gregory J Quirk. Neurons in medial prefrontal cortex
signal memory for fear extinction. Neture, Vol. 420, No. 11, pp. 70-74, 2002.

B Knutson, S Rick, G E Wimmer, D Prelec, and G Loewenstein. Neural predictors
of purchases. Neuron, Vol. 53, No. 1, pp. 147-156, 2007.

E Fehr and C F Camerer. Social neuroeconomics: the neural circuitry of social

preferences. Trends in cognitive sciences, Vol. 11, No. 10, pp. 419-27, 2007.

J R Millan, F Renkens, J Mourifio, and W Gerstner. Noninvasive Brain-Actuated
Control of a Mobile Robot by Human EEG. IEEE TRANSACTIONS ON BIOMED-
ICAL ENGINEERING, Vol. 51, No. 6, pp. 1026-1033, 2004.

K Vogeley, P Bussfeld, A Newen, S Herrmann, F Happé, P Falkai, W Maier, N J
Shah, G R Fink, and K Zilles. Mind reading: neural mechanisms of theory of mind
and self-perspective. Neurolmage, Vol. 14, No. 1 Pt 1, pp. 170-181, 2001.

K A Norman, S M Polyn, G J Detre, and J V Haxby. Beyond mind-reading: multi-
voxel pattern analysis of fMRI data. Trends in cognitive sciences, Vol. 10, No. 9,

pp. 424-430, 2006.

Y Miyawaki, H Uchida, O Yamashita, M Sato, Y Morito, H C Tanabe, N Sadato,
and Y Kamitani. Visual image reconstruction from human brain activity using a
combination of multiscale local image decoders. Neuron, Vol. 60, No. 5, pp. 915-929,

2008.

C S Soon, M Brass, H J Heinze, and J D Haynes. Unconscious determinants of free

decisions in the human brain. Nature Neuroscience, Vol. 11, No. 5, pp. 543-5, 2008.



94

gognf

[36]

[37]

[38]

[43]

M D Fairchild. Color Appearance Models. Chichester, UK: Wiley-IS& T, 2nd edition,
2005.

gboooooooooo.obobobogob.obobob, 1993.

J H Holland. Adaptation in Natural and Artificial Systems. The University of
Michigan Press, 1975.

D Lawrence. The Handbook of Genetic Algorithms. Van Nostrand Reinhold, 1991.

D E Goldberg. Genetic Algorithms in Search, Optimization, and Machine Learning.
Addison-Wesley Professional, 1989.

H Takagi. Interactive evolutionary computation: fusion of the capabilities of EC

optimization and human evaluation. IEEE, Vol. 89, No. 9, pp. 1275-1296, 2001.

H Takagi. Interactive GA for System Optimization: Problems and Solution. In 4th
FEuropean Congress on Intelligent Techniques and Soft Computing, pp. 1440-1444,
Aachen, Germany, 1996.

H Takagi and M Ohsaki. Interactive Evolutionary Computation-Based Hearing Aid
Fitting. IFEE Transactions on Evolutionary Computation, Vol. 11, No. 3, pp. 414—
427, 2007.

000,0000.000GAOODDS300CGOOOO0O000O. 00000000
000, Vol. J81-D-2, No. 7, pp. 1601-1608, 1998.

M Sugahara, M Miki, and T Hiroyasu. Design of Japanese Kimono using Interac-
tive Genetic Algorithm. In IEFE International Conference on Systems, Man and
Cybernetics, pp. 185-190. IEEE, 2008.

A Amamiya, M Miki, and T Hiroyasu. Interactive Genetic Algorithm using Initial
Individuals Produced by Support Vector Machine. The Science and Engineering
Review of Doshisha University, Vol. 50, No. 1, pp. 34—45, 2009.

H S Kim and S B Cho. Application of interactive genetic algorithm to fashion design.
Engineering Applications of Artificial Intelligence, Vol. 13, No. 6, pp. 635-644, 2000.

0000,0000,00000,0000,0000,0000. 00000000
00000000000000000000.00000000000000000
Vol. 10, No. 2, pp. 243-251, 2008



good 95

[49]

[50]

[56]

[60]

goog,boobobooboobb.goobooobob. oon, 1999.

00000,0000,0000.00000000000000000000000
0000000000000.0000000000000,0 220, pp. 2B1-02.0
0ooo, 2008.

M Ohsaki, H Takagi, and T Ingu. Methods to Reduce the Human Burden of Inter-
active Evolutionary Computation. In Asian Fuzzy System Symposium (AFSS '98),
pp- 495-500, 1998.

M Newman and M Girvan. Finding and evaluating community structure in networks.

Physical Review, Vol. E 69, No. 2, pp. 1-15, 2004.

I Derényi, G Palla, and T Vicsek. Clique percolation in random networks. Physical
Review Letter, Vol. 94, p. 160202, 2005.

R Tibshirani, G Walther, and T Hastie. Estimating the number of clusters in a
data set via the gap statistic. Journal of the Royal Statistical Society: Series B
(Statistical Methodology), Vol. 63, No. 2, pp. 411-423, 2001.

J Handl and J Knowles. Multiobjective clustering with automatic determination
of the number of clusters. Technical Report TR-COMPSYSBIO-2004-02, UMIST,
Manchester, UK, 2004.

P J Rousseeuw. Silhouettes: A graphical aid to the interpretation and validation of
cluster analysis. Journal of Computational and Applied Mathematics, Vol. 20, pp.
53-65, 1987.

A Hotho, A Maedche, and S Staab. Ontology-based Text Document Clustering.
KUNSTLICHE INTELLIGENZ, Vol. 4, pp. 1-13, 2002.

J A Hartigan and M A Wong. Algorithm AS 136: A K-Means Clustering Algorithm.
Journal of the Royal Statistical Society. Series C (Applied Statistics), Vol. 28, No. 1,
pp. 100-108, 1979.

T Velmurugan and T Santhanam. Computational Complexity between K-Means
and K-Medoids Clustering Algorithms for Normal and Uniform Distributions of
Data Poin. Computer Science, Vol. 6, No. 3, pp. 363-368, 2010.

I T Jolliffe. Principal component analysis. Springer, 2nd edition, 2002.



96

gognf

[61]

[62]

[70]

T Hiroyasu, M Miki, M Sano, H Shimosaka, S Tsutsui, and J Dongarra. Distributed
Probabilistic Model-Building Genetic Algorithm. In GECCO, Vol. 2723 of Lecture
Notes in Computer Science, pp. 1015-1028. Springer, 2003.

M Takahashi and H Kita. A crossover operator using independent component anal-
ysis for real-coded genetic algorithms. In The 2001 Congress on Evolutionary Com-

putation, Vol. 1, pp. 643-649. IEEE, 2001.

J L Eshelman and J D Schaffer. Real-Coded Genetic Algorithms and Interval-
Schemata. Foundations of Genetic Algorithms, Vol. 2, pp. 187-202, 1993.

H Takagi. Paired comparison-based Interactive Differential Evolution. 2009 World
Congress on Nature € Biologically Inspired Computing (NaBIC), pp. 475-480, 20009.

oobobooobobooboboo.ob2400000b00b0boobobo
goooooooooooooooooon, 2018.

J B Tenenbaum, Silva V, and J C Langford. A Global Geometric Framework for
Nonlinear Dimensionality Reduction. Science, Vol. 290, No. 5500, pp. 2319-2323,
2000.

T Hiroyasu, N Yamakawa, F Ito, M Miki, and Y Sasaki. Discussion of the Evalua-
tion Method and the Generation Method of the Individuals for interactive Genetic
Algorithm. Technical report, IPSJ SIG Technical Report 2008-MPS-68, 2008.

G Salton, A Wong, and C S Yang. A vector space model for automatic indexing.
Communications of the ACM, Vol. 18, No. 11, pp. 613-620, 1975.

A Fujii, T Tokunaga, and H Tanaka. A Hybrid Approach for Measuring Word
Similarity. IEICE technical report. Natural language understanding and models of
communication, Vol. 97, No. 69, pp. 53-58, 1997.

H Watabe and T Kawaoka. The degree of association between concepts using the
chain of concepts. In 2001 IEEE International Conference on Systems, Man and
Cybernetics, Vol. 2, pp. 877-881. IEEE, 2001.

000,0000,000.000000webd00O00O0O00000O0000OOOO.
0000000000000, Vol. 8, No. 1, pp. 11-16, 2009.



good 97

[72]

[75]

[76]

[77]

[82]

G Pfurtscheller, C Brunner, A Schlogl, and F H Lopes. Mu rhythm
(de)synchronization and EEG single-trial classification of different motor imagery

tasks. NeuroImage, Vol. 31, pp. 153-159, 2006.

G Pfurtscheller and F H Lopes. Event-related EEGMEG synchronization and desyn-
chronization : basic principles. Clinical Neurophysiology, Vol. 110, pp. 1842—1857,
1999.

D J McFarland, W A Sarnacki, and J R Wolpaw. Electroencephalographic (EEG)
control of three-dimensional movement. Neural Engineering, Vol. 7, No. 3, pp. 1-21,

2011.
NeuroSky. Mindset. ”http://www.neurosky.com/products/mindset.aspx”.

S Ogawa, T M Lee, A R Kay, and D W Tank. Brain magnetic resonance imaging
with contrast dependent on blood oxygenation. The National Academy of Sciences

of the United States of America, Vol. 87, No. 24, pp. 98689872, 1990.

M Deppe, W Schwindt, H Kugel, H Plassman, and P Kenning. Nonlinear responses
within the medial prefrontal cortex reveal when specific implicit information influ-

ences economic decision making. Neuroimaging, Vol. 15, pp. 171-182, 2005.

T Sekiguchi and H Kawabata. Evaluation of Watch Design Using Multivariate Pat-
tern Analysis of Brain Activity (in Japanese). IEICE TRANSACTIONS D, Vol.
J94-D, No. 6, pp. 1017-1024, 2011.

S M McClure, Li J, Tomlin D, K S Cypert, L M Montague, and P R Montague.
Neural correlates of behavioral preference for culturally familiar drinks. Neuron,

Vol. 44, pp. 379-387, 2004.

M P Paulus and L R Frank. Ventromedial prefrontal cortex activation is critical for

preference judgments. Neuroreport, Vol. 14, pp. 1311-1315, 2003.

W D Penny, K J Friston, Ashburner J T, Kiebel S J, and Nichols T E. Statistical
Parametric Mapping: The Analysis of Functional Brain Images. Academic Press,

1st edition, 2006.

M Misaki, Y Kim, P A Bandettini, and N Kriegeskorte. Comparison of multivariate
classifiers and response normalizations for pattern-information fMRI. Neurolmage,

Vol. 53, No. 1, pp. 103-18, 2010.



98 gognf

[83] C C Chang and C J Lin. LIBSVM. ACM Transactions on Intelligent Systems and
Technology, Vol. 2, No. 3, pp. 1-27, 2011.

[84] R J Maddock, A S Garrett, and M H Buonocore. Posterior cingulate cortex activa-
tion by emotional words: fMRI evidence from a valence decision task. Human brain

mapping, Vol. 18, No. 1, pp. 3041, 2003.



