1

o ﬁhi &

« é«e«’iﬁ% ‘J-“;‘{:FT

A {anBiLr

u;r,

Fﬁgéﬁ’v"

£33

IR R AA L B ILS PR B
£ %
Mzdd faEt g g
hschiang@nutc.edu.tw
R
R LAt b
klhsiao@nutc.edu.tw
I e
Mg ? i EFa )

s1801b105@nutc.edu.tw

&

W iR PR A PY BRI AT F R AT
’@d*Aﬂ?ﬁm%é@~ﬁm1@ﬁuﬁéﬁﬁﬂ’B%
Wil%QJWﬁW%7T’§4111Qﬁ%ﬁ%1ﬁﬁﬁ34%§1

=S TR e R R Y gy
TR R AT A 'Fsmﬁipﬁﬁz—ﬁ LR -T &
VIFIR G FEA YR AR BB T RS
; B4 s F P AFET RN - B LR
ﬁ ;i_g?;iJ ,;‘;g;:’%‘\ th s
—‘rﬂ\,i‘s SFER T IR - AT R
Fgautis

v ip R R

S %Emé_ 2

—

m 7

“~

B iEir fvs FIR
BERACE _Efm;%
3 SR
'}‘;-E 8 HON R il

D
'ua;
3 R

1 * %
b

o

S G s A AL S Bn



% ~ ¥ # (Introduction)

Wk d S F A ¥ kena (o g
Fen s R 2 AFRe R ERA FHI VRS A4 » & PEIL FEhL4

=R ﬁ/;%‘:‘ >
BREPFFERSALA 2 Y o BERERA 1T TiZa 4 TR B 4T

FEEVREENELS o

L7 SRy R EFV L SR 2z 4 pEFR & F (Chang et. al 2012) » $%&
DRI G F arfr O PR BRAR T A gk OB 2R3
FA TR EFFQR007)F L A AL AT g BAOERT R FR ek 0K
FRESDRL  FREHAR RN RE Y 0 R 2B nlFRs RETRL(E )
#2011) e o VR LHT TG W ERLEL B R E S Y- B
T #F R i B A iiﬁ‘iﬁﬁ—'ﬁ—iéfl,%?ﬁﬁi% v R AR A ke koo

KREAPORFYRER  BhaMi gl LA e g e R HE - P 7 g

WA FHANAYREF R FFERR *?1’?* F Ll BB B R b o BIEATEp
GREFFLI A RN B Ik ASHBANEEN o T € TR B
Frengrd > A E A BAFERRGY B 8 ERY L FEA KNS E L TR L
PharRR A Eapgaiziendd Ty géi”%‘f%‘f*’"ﬂi’é,i’ﬁiﬁ i«
FE LG RE T e RS RIS g B B W ARAL
ﬁé'i“?“a‘ﬂ‘fﬁﬁé'?m"wj_a L 3 H B AR A E R e N

LT § HEGE & L—ﬂ‘f\'iig‘ﬁ(m%)?”’?ﬁ ’ ’ﬁtﬁl‘%‘&ﬂ e & el
RBCFRFR FR2NIFFNZERDBadn TR FP ATy R - B3
SR B JE R RFHEH R Y F B4 § §ang B0 @ NeuroSky
e MindWave "t % % > £ % ¥ NeuroSky eSense ¥ 77 Attention &2 Mediation 4%+ i
FeRp kBT AT AURB AT Rtk O RPEF R AR - BT
g)\\z'? by 8 o

AT RP - BB R E S z&@m— B3 h o md Ak ad- B
A FE o B ks Rcd R Y F AR EARY A kLo

NS

AR 37

- % B (Electroencephalogram EEG) 41 %
wﬁm;‘; B R PE L ST TR RS K e R &
e theng on o B e H U e F 2/

ﬁ%ga&j— 2 p(ct }%ﬁmﬁ_‘/;ﬁ' i é_‘ E?
e ok ¢Jr;;f:;é§%m%“ﬂkﬁxﬂfr;9’”*' AR e gLl o
ERERE SR N A A L O S )
-

> it
(Electroencephalography » # # EEG) > & * " & h2 S8 - F S L F

K
e
T
-
N
NN
3



BN THRELOT A RR R kR E 2 S TF TR f AL~
BRLE P iswme 2 TLF BTERN K SE%T R(EEGE § 8 Rl
fRd7 R 0 T ;,,’7;3 T A E R R RAGINE (FRAT 0 VO SN R 1 4 iR D B
L-BH L2 2 m ki R AR T RIRE TR 2 LF ¢ FREH P
e 5 R Eﬂ’iﬁ Fd M3 B A i 18 4(0.54Hz) ~ 0 L (4~7Hz) ~ o i (8~13Hz) ~
B A (14~30Hz) » o0t ¥ & — B A Boif L~ % ~ R BT el i 5 B A
W3 TR AR R ERSEE TR RRAF G0 (4-TH)
R A - fEER s PR R o ¥ A ur_ﬁfﬁiif#ﬁi’f ESEEIE NI S S
gk iR 0 & F S A t_/;a EES Ay }ly Qi » FHwm P drk 1o

FIPRLERGAF R E R 1S B ﬂaﬁ; SALM ook B0k
PRbg PRI T LR ERA P nk L4 A2 R o Prinzel etal. (2001)% R o R
BE QA AT R R P AR H PRI ;%;Elja‘ﬁg; A
BenplspF o B ook ihdRipt TRERCE R D 0 T R O LR MU Bk s 4 o $T E
A4 EY ~elR W Aoy PR de 2k (Mecklinger et al. 1992; Kilmesch et al.
1993) - Sauseng et al. 2007 #% | 0 & “/T‘ TR S RS RFE N gy E A
PR S AREREAES 2 T RO AR T L ASTEAR - EarF e
AT o o IR E FIR F Pl p AR TR RIER D ML @ oo iR E X
L ol A L %?,;f’? (% /1) & (Pfurtscheller & Klimesch 1992) -

RypEL L4 e E ReEd Y ER L& ﬁw@a,g%{fﬁ
ERERRA o B A SR AT BiLd S P ARG B O - BHRAE
P 1 Bii4 B9 hiziapr s PERETE ROH SRid 'F#» WEER &4
(Chen & Desmond 2005) » ¥ * P/ o5 ¥ Eirdt R = 7 27t R A 4 5 - 2
PERE R 0 A E T2 E B (Onton etal. 2005) 0 Fe PFERE L P R 0B ‘H?F'. a kI
tg T *% (Sauseng et al. 2005) > d P lEAHFE Y B TRoRITERF FE R - LR
;p%&f*’?&fw%wm‘%kr@nabﬂﬁ@$p£ﬁﬁﬂviﬁnﬁﬂﬂ,ﬁaJpgﬁ
HRETFREEF O SRRF TG EERR

F 1 Fo AEBRP £

rA; N ) Bl

Delta@ i) Bt > BT &L HHK 5 5 i o

#7 % 1 0.5~4Hz

Tk % Mot BUIROTIR R pEFGR B
T RT G NRTIER B 4
FOROAFEELEFTEARRL 8 B e z e &

_E'/—_l» °

Theta( ;&) Mt - B TR B & ok o

# K 1 4~THz
ok 4 e Ok'p T B B0L s 1
“‘47‘_55? N ‘g_;}%; P\ it rf”/li 2 eﬁ Fﬁg 0.0 02 04 0.6 08 1.0




o prEgER 2 R T R
cha e~ AR L RILEAE
E 7347 et o7 B B (Sauseng et al.
2007) o
Alpha(a i)  #-id > B T L B2 FL B G | 2
i in o
# % 1 8~13Hz
Tk & akimme € FIR F T
Bes pAB TN R RATE R A
oA o pURIFETE RS RS e
Pl 4 77 PR et s (B L) R B
(Pfurtscheller & Klimesch 1992) -
Beta(B &) ik B TRBK e 4 ik o
# % 1 14~30Hz
L= Rl I S S B e s S
BAGCTE IS ER e &L
4 tpid 40 2 ADHD & 4 j\'ﬁ H
SR AMANFEIRE A PR e W W
PR iRty o MM B RE
(Grunewald-Zuberbier et al. 1975)

= %?%HMmﬂmmmfiﬁﬁﬁ A4z KA Y)
FEaN P BL LM KETE QR DRI E Y BT TR 7
FENTLELE  EFET NS A FREGOF BRI EFAP A B

EFARY LR FRIGEGEEIAN ST EFI N REAFIRS T B D
Bfen- fic ™2 o SRR TIH hf”’L'F’%ﬁ LIRR gk B O~ PlE w gk i
(a - [3 O ~ 8 k) MEFL R 2 Xk o

FIFQOINEA S £ 4 » HFEFH AR PEFR PRI EHEFEV AL D
P %wﬂl‘%&i € hg m*“krfT&Euam’u‘gig > 4 3 o Davis & Thaut (1989)4% 34 #=
B w4t e eTBehF i BR AP N R LRk il ¥ Lo

Rz

\?kw
W E\}“‘m

w4

> % 1+ (Attention) /i %
LEAAABANEYES AL R OB T - AT REDEL o BT E
;‘i P L BEE G F Fnfaf} o Eysenck & Keane (1995)4p 1 % i 4 ik 4d &
- #FEE 5 Lewisetal (1996):n 5 &1 4 - f 5 "Leprds M in il
'?7157 Coull(1998) Hios Bl R FEHE AR g § mp,\rﬁ% fie
A2 £ 9% © Dayan (2000) RS TR R L ERUE L
F AN B2 FIRF S 2 o R e 4] - Mayer & Moreno (2002)%’*%% R

It



1WA ML R A E B g E - B S BTl 5 Zimbardo (1985)% & 4
ME24 - figer & da w TR 0 % oo k3 g Aa e v Pk
AOFSEERN LB ROLfE BB S S EIEIRR SB[ I
M EEE ST EFF LR B P 22 2 F 4 (Sohlberg & Mateer 1987; Coull
1998; Moran 2004; David 2005) » &3t} it &34 o Ry 2 hit > 2 &ii4 » R 2
AR ok 2o

FPEREY SEMEDFZENEYFOL IR BT KT 2 EYEHa
S A |24 g KA 3 TR F(Hu & Hui 2012) - Bkid e R
(attention levels)shF &+ » ¥ S & F L L& 117 b h% 4 2 34 - Ming et al. (2009)
FHEF AT RR&KRT A8 5 RL(EBL) S FTRRF HL)E LT RN
R (M EL) ) TR SR TEE A TP BB R R Gd AtiE g
A FAFEELS CMAF LS ZFITFRARR o Asteriadis(2011)F K 11 5% e
EHRAPPIARER R EMM P P TR P RRNFEFL 3T 60 &8
BEIGHEAL 22 P BIERL I T o~ BT ARR
I EERS AL B o2 AR L BRI A S i 5 L
PR F2FEETE SE3 514 (LR § BEBES R EMR)E MBI (BE
vod BB A )R R M P R R T By S Ml
%o akad A& g ¢ a 5375 42 & (Chang & Huang 2012) 5 Xu etal. (2012)%
R RGak & BAEEL o XA R B(RBL) S B T OB G(ME L) s =] 5 o
B bR B SR (Y BIL) 2 A e chic %Ti",%?;&’i PR (B B A7 ok R
RE O SETOFEFRFE ISP E AR EI RL S FA Y 4 BRI
Bomuli@biad 289 s 3hiad o A0 by o FHERNGAZE A VAR
FHT LT BT R P B4k 3.

22 Biid e RAKL

Liad i B e
Sk EIMAE B e e Coull (1998) '
. BRI S IE Y BALERHE P - Sohlberg & Mateer (1987); Coull (1998);
qRE TR A gt d A BRI o Moran (2004)
P B %8 i e PF o AT B L2 § 38 1 % | Sohlberg & Mateer (1987); Coull (1998);
~ R Moran (2004)
= B REH > % - 3F 7] i (745 - B Sohlberg & Mateer (1987); Robertson et
T PERF R o al. (1997); Coull (1998); David (2005)
A e BRI E - gk Sohlberg & Mateer (1987); Moran (2004)

AR EEERE e P AR P IngT

% XM
YA s smpeeir-

Sohlberg & Mateer (1987)

23 &34 BERA L

A HE A FAE B R it %

i
3R PR RERE AR
L~ Mbad 2 ghias oo

ol
k3t 2

Ming (2009)




s AR R 36 K F A 4 i

REA S 2 2 e VRN Asteriadis (2011)
MEBEFE A FHRETRT AR
el o ok 7 \
St LR AR Chang & Huang (2012)

YLA TR R R R R E A R

YE 1 JRr S g gy
T 0LE R O E ST IR I SN NN I R N A

Xu et al. (2012)

Mﬁ@%&ﬁﬂ%i*iﬁ?ﬁﬁim—%%ﬁﬁg,ﬁg N
RE2BY kst F 5y ﬁ*’Aﬁﬁﬁﬂﬁéﬂ’éﬁk\ ke
chk it 4§48 P St B G ¥ B E oLk (B 2ou» d bt
Fao FRG AESEY A AV ERES LIRS ﬁﬂ\#?
MBI A o Tt AT R BRI R RIR A R I ARR

ARG E R o

- NeuroSky MindWave % i B 8 £2 558 & B 41 5
NeuroSKy iT# k& 4 30 E £ § i a54% 4 & (Brain Computer Interface; BCI)
%% > MindWave 5 22 Bz " B cB 1) ;ﬁé H-izi2Ep AT
ﬁﬁFH&wﬁ%%%éiii%aﬁnf%**ﬁf fﬁﬁ@@&ﬁiﬂga
BAE4E S L 512Hz o # b R3E#F ThinkGear™ BBB Y Z‘é_féi TR AR ELE (T
Bovhd s h s e s AT S BB AU # i > i i eSense V SF B 2 H-1B A 2

TRk R U CF LT BRI N TP T R A LB JLE (Attention)® R B A
(Mediation) » 2% 4¢ ;& f5 12 0 3] 100 % 77 o 27T 3 #gr* Pt 2% 11 % eSense ™ s &

R S ) ;) ¢
ERCE IR e

® 1 NeuroSky MindWave *& it 2 %

d o b SAE A ECRSEES B AAE B R B L
HHE AR L 0E B ARG B R A e BT i
’}F—Zﬁagéiz Fé‘f’!ﬁ}f%,j—l}bjxlﬂgzﬁm_/Z-%qfxnhlﬁ‘rg—-é%m ﬁq\%‘ﬂadz%



ok AR Z KRR E RIS AR R {rﬁ PR ETE B R A R4 B ﬁ‘;i K
- RS G FIetanged FH O Fe Y A BB %'ﬁ 23]
EYEE AR FEE R Ao Er Gl BRI 5 T m—g iRk

pa
LU o

s
P
fmk
\m&
- A
Fie

. GBREREA L
B AL g4 :_u;_‘z;fpg_}g,j R f%&rg]z R AN R L VAN P A B S a
Bei op A AN R WRRIE KR TR o K ﬁ“ifé@ NeuroSky

MindWave %ot B 4% & L% 5 8P| Android 7 & £ % #‘T%I% IR A
,;}-&:’,%i%;9;&?}%%%.39%14@{?%79473}\& 91§’;IJ]$/\|L‘|:T7 ‘f\

P
EEG Signal Feature Transformation

EEG L
Parameters

Attention/Meditation
Training Module

&R0

#TREIMIER

AT

Music List
Storage
Modules

e

SQLite

Detection and Instant

Attention Level Remind Module

Remind

Personalized Attention
Computer-Aided DataBase
Measurement System

Parameters
Capture

B2 @A+ 3§ 8 hs

. R R
BAfeBidd BRI
]ﬁAIL_EF/i'J_#JF’E'A/P "« YL R
=2 R AR TR S
Erit 4o

A
\ ?
mﬁ#ﬁLi@&wﬁﬁﬁﬁ%ﬁ,gﬁﬁiéfg

(=) ok FHBEP DR H IR 2 RIS RR -



(=)

(=) F

ok Sl B E 5 d NeuroSky *7H % ¢ MindWave %t B % » #-orf B
I e R &g;:wd *“*’uiu_uil Android Fé- ¥ + > @ * Jﬁ%gi%? FhoER
ZF=2 - ECY ﬁf 60 fed A AEH R A B RGE & ahEnd ﬁf °

BACE A Wt plE kst g R e~ RPE R PR o
BAB4 HerplE ke 7 P e iR 2 R E > 2P
B2 R EX f FEARZ R EA KPR S GIC R T R R
B-- N8
1. P e FAE e TP G et » ARG M ELiE
7 322 ;‘/@% v fih iE 8 2 3 B-PF 5 (Time Domain) it 58 3 = 4F 58
(Frequency Domain)it 5. > & {8 B~ 3 Bl e o B (a ~P~ 6 ~ 8
) e
2. ﬁm&ﬁﬁﬁ@: Ha b FUBLEE 4% & B U1 R (Attention) &2 B B &
(Mediation)fs » 5 d fadhfcie s 47 H L1 2 R
(1) % %s_‘E'I FadeE2 3 8¢ hBIRZ T RAL > & * S

&%éﬁﬁﬁ?ﬁ’ﬁﬁfﬁﬂﬁﬁ“J%*ﬁ%%14ﬁ%
oo
A

Q)%%%Eﬁgﬁ- ARG I B 0 ke # i E it
FRE BARR A REE R F LR SR

FE=
LRl R Rt AR

B & 4/;@’@&# B pce 2 F i H e .

AELBERLRS RERPACLSED HHE RLRLBF 2y
d- Ak gl FE R ‘;‘1‘; FrZEZ - Ed FH ,Zi.,mm F
Brd SRR Y TR gt ¢S L %?%iiﬁﬁ" wd ks

.

RIZIETE SRR B 2 PR ﬁ‘ié_ C %o REL E MY PEE
Bodp g d g e TR Y S F RS R ARG R
SR ﬁﬁﬁ£3
1. B34 /3 8RR Rl BT AR e S B 0
* NeusoSky’s eSense 1395 H 7 F#f e E P~ L1 R & 7
BARS BINL o
2. FOBGFH BoRBCm IR 3R dﬁéi 2 frd g H R BAE
AT R R G B g B E R R F DB AT R

_m‘

o
1

L 3ms

8
?«‘?

ANE AL L SLE TN AR 4B 3 T o 1 ﬁjai‘J MindWave % & » % 5018 »

»%EEJLL%:— EE o FEEE RS2 (S ’flléﬂ‘?fﬁi”ﬁf i A AR5 § 1AV

B i B i 2 g R AR Y P w kLS R R T AT BT A A
T



LR FRAR L R FEL B0 F 2 PR F kR
FRRARECOTPHEER > QAERE Y B B R HR T F BILRRE DY
BFH > EFB AP Do

Byt E Y B B - BREE Aot QR - E FH 2 B
HIg P r PIFF B L 15 A NE R MlndWave Pk B (T % SAe
otz B[S o M-S PR BB A T AR LR oY P AR R AR
Bkl R #fnEEY o P AP E R K AR BB Gk g
FE R £ m%ﬁ)ixpkak REVREEFFEARTEF I H ;ﬁ

BEFYRL  FUREFTAFEF O RLET A FRTHEFFRER S -
ﬁﬂﬁﬁ’ﬁﬁ%éﬁ%%%%%ﬁiéﬁﬂﬁﬁ@’%{%éﬁﬁﬁﬁﬁ%’%

@FH o EFIB AP e

R EAE N fM2 f o ARBRA LSy FHE Y FES G R

,\ﬂ\*

v JoEE
REEE Sl E

WANRH

Y
) - tEEEE EaaE
ERRE be 348 ®HE

Y

Y

% & a4k B SR

2xE
M BEHZS

oo s FEEH ‘ﬁi%ﬁﬁi
R AETRY QSR R S IS R G R R L FR AR

AOEREGTE A LTI RS R B EGE e B Rl ReT
~Ewm 6T 7 FTHZ i BB 215 BRERGTRET T R F BFH 22
RN -0 ﬁ%?@iﬁiiﬁ/}m B ZRBT R EEAREAEE S LRBNET
FOERIIAER o



Brain Gomzpuler Interface
LiERnaERze,
IHRC EFNAG RHL

FRIEEK R

T+

NEEREIERS

BEIL2R TH

Rl HESRE

HRBHIRIE &R

FRTIE EHRNRE

AT

A R

Gt w3 7 A 4
NS i

AEERA L ARERBERE BEER - PR - B RGR
SRS W c AAMEP AT
- Tk
(—) %>
St A e R B AP R Y KR B R A
ﬁ%ﬁ@ﬁﬂ% W E o g H % @&iﬁﬁﬁm_aﬁ_—ﬁ:ﬁ
P AR 8 o R F GBI EE A BB BRI E TR
wmdiE s ooV ] AT
d(A,M) = X, (A; — M;)? (1)
B ARE S AmR A A BT RFHERRPE RV A kIR
pend fLEF | ZBEAR » 25 4T
- %W =w+ (1.0+4d) )
WIW=w-(05+4d) (3)
W=w-(1.0+4d) 4)
WIW=w+(05+4d) (5)

ITR..

&

>

>
»~

>
»~

fv
S SN
Pt



Mediation

T Lol %2R
Weight=weight-(0.5+d) : Weight=weight+(1+d)
e
(0.52,048) =+ (072, 0.88) Attention
Y (FEE)

ErzUEE &
d(A,M) = /3 (A; — M;)?=/(0.52 — 0.72)%+(0.48 — 0.88)2= 0.44721359 ......

NNEENEENE (LI

F=T £
Weight=weight-(1+d) _ Weight=weight+(0.5+d)

B8 it wr BT 3 E
Bk AP HEE A)E S 052 M & 5 048 v fieid Ay & 0.72 >
M & 088 1345 2 (1) E BB d BX 5 045 fr A E 5 R B2 %7
WORE Y - R RIEE S EEE A 145
‘ F S iE AT
(—) F %
LR SREARY O FHROEH - L2 L FHEA
EdL G 2133 BB L L L1 RpH R TS R
LR aEfEY RS & o

YA A R - £ AR BRAE S kR 9T o B - BFRES

AR F ARG EA o B gAY o LRIF g AR
@ﬁ’if{ﬁ—@¢%%¢%ﬁ7f’ EER E R A R
WEZ g R ZIFER SR T o APM R 4o

1.ﬁw:%ﬂﬂﬁ%—ﬂ’zﬂﬂﬁﬁka—ﬁ®4é* *
THRRE T HFRLS A BUEBRRE LS A

2. Al i mRIp S E - PRSP 0 R AR RERY ® Y
- EREAREE SRR 0 F P - 0 - 1740 A

o E R AR -k B R AR



3. FEREIEPRIPLEF-PIEZpP o XP Jﬁ* ZplHE ALY (&
PR B A REFTRRF O F P - K0 - KEF 40 A
b > F X RREAY B R /?J"Ff SELD 81 T

4. (Rl ERPEFZP R'El'ﬁ}’&ﬁ’»& TR B8 0 AT
FFRLS P8 BFEIRFL L E L 00E @ L2ap

Y .
T =]
|
B HECNET Y
=== ||| 85| || 25
PEEz | ;
:
I
|
L
|
|
I
|
I
o I
PEEZ

[ |
Eﬁ—%ﬂﬁ B e
4055

AR ERER HREHAST 0 F - 88 5 EEG BAR AT RsREART o
%%&%ﬁ T F L S RFBARE AT FS B2 FORFELR
AR FZMA L AR AR T ALY 0 S F KBRS 0 Y L L a2
ﬁ%%ﬁo

(- ) EEG & L & 4 45
P BAhoF 4907 B TH U FEA R EH R AT
Bz tREEFRFF HW RIS I IPRAR  FREFS - 25



224

Eha4 RRT gREFL E,%:%K%n&lbﬁﬂu%mﬁ%méi
xﬁ*?#‘*’%}:'.ﬁﬁ’; 'rﬁ&%?—%%ibﬁ kerdd RSB RS- X P kA
i B3 BT R gﬂ;,?a&@m¢&p<aw’ﬁ%?%mé
PR FREBENE N R GD AR RS #EH G p R
F ko

44 LR A

Group Count Mean S.D. c-e t-value p-value
3 51.0467 1.50444 29633  1.280 270
Dayl
48.0833 3.71729
C 3 499567 2.24754 -1.0833 -.655 .548
Day2
E 3 51.0400 1.77502
C 3 48.8933 52539 -6.6300 -5.616 .005%*
Day3
3 55.5233  1.97627

* p<0.05 Hix: a) C: Control Group ¥+
** P<0.01 b) E : Experimental Group ¢ 5% %
5% n<0.001

C)RFELRE L AT
%S@ﬁﬁaﬁﬁ%ﬁiibﬁ’ﬁﬁéﬁﬁﬁ%%?u%m’ﬁﬂ
B chiEAee > 2 X2 T Fehgid 2 BERF L LR T b B0
rﬁmxﬂ HAw PN FOOREL eIz > P E S L R
5:.&9%7?. ‘lid-q-’\/é’}f_ﬁm§33g\‘ {,psb/)‘},&.?;gg‘fﬂﬁ»EJv’*BhggﬁQ\;rﬂ’
ﬁwiipigﬁ¢»mﬁﬁ’rﬁﬁaﬁ T TR ST
P r K- By R BB Y o A H A g hn
& 1E {8 chEd FH 2R F G APHRE LR
25 BRRABLREA AT
C. Group E. Group
No. FFB I8
Mean Mean
1 ERM PR A g B A AR AR LR Y 2.33 2.00
2 LR AT > AR g kB r T R 3.33 4.00
3 FERSFREASNwER T > ARLF AP PR 3.00 3.33
4 B BT o Al s iR E B A 3.33 3.33
5 %E{wﬂ’ﬁﬂiﬁ%%uﬁﬁﬁ 3.67 4.00
6 AHPFEATFEE ARLAHeERF T4 3.67 3.67




REEAgrEmygp 3848 333 3.33

ARF BT A EHERES A fRRE R T 3.67 4.00

AT LAY Pl E R B R 3.67 4.00

(Z) i@ * L3088 B A 47

i kp gk X R IRR R S SR gELR R R
ZEREAL AP ES A 6977 KA E RS ?7}—'9"&?7? v g ﬁé A%
IR PORF R ARARE T Lo fler o g o A BHERY D
%;3;4 2N ki E }—xéﬁ%“ﬁﬁ% K i;gxm—ﬂ C LA S B
Hie o %%i?%*f*;&gua Bl A IS B (T L o 43
WE w2 I "$ PE RIS AR R P ARG & o
B ARBEF BBy ¢ ER*H2F B f‘uf}’{%ﬁ

Ao R A LR R R 2 R ﬁ?,&ﬁﬁ%ﬁifﬁﬁ'mfk’ o

F 6 kAL XAURT R AT

No. Fe 78 Mean
1 TR IRV AR e E R 433
2 ARG R AT R LA Ehd 2 433
3 AFESHBTR AALRAERS AL d 433
4 S ARl P LR R 3.00
5 AFE B AFETARRGE 4.67
6 AL E R f R 2 NG xR 433
7 AFFERETH s EF b 4.67
8 TR ALAER Y P AR D e 4.00
9 R RS s o . S 3.00
10 Hrga 2 > AR 2B AP B 433

i

FR S Bt A 2 RIS FAR 0 - 254 5 EEG BILR A1 R
x

SR A FH SR RSRE 0 A A W R R B S
THYORE S SN A RARR AN KR AR R IR AR gmgﬁﬂ@
(EESELE L R PR B RS LR S
I I Fa R '3iﬁ‘gﬁ;F\ za’?é—ﬁfﬂéﬁ“rﬂqf“éﬁm%ﬂ% R
1'%'*—%",’}_\&{‘ FEORRE L e BRI %ziam,uiﬁa’g,é?_ﬁ "



PRI AR SB R AN MBI E P E L%

2 PEERE T B A gl FEH R P R

FRFE LA "s.ﬁaﬁﬂé%ﬁ;ai_u A A g “TF" S ﬁ%“}%ﬁﬂ
i :

A
@R FRBRF O A (R FOF IR RN G DF BTG D

AR fzfj‘%i?&’fﬁ K ELARTR DA oG R o

ARLRD - BRI G g MRS f R SR 'Fﬁ’%?ﬁ_
M H s TRy R £ 'ﬁ v e d g 'ﬁ R &
PR FhBidd R T B R R R

& &

“éiffzk@”ﬁm@‘“%ﬁ P **F%*#*ﬁ;$;4ﬁ%%,
- B A ARFORDERET CRLRIF R A RS XD B - e R
B - e R WM FAV R AR RIS A TR %ﬁq;‘%r‘éfg%»ﬁ
B ¥ ehe ak o



10.

11.

12.

13.

14.

15.

16.

17.

\\\xr

3o

AR - RZF b E e 52005 TEBAR S SR 2 X PR M2 iy
%iﬁ%’?%ﬁ%‘f&%’ SLtew X . 58 127~367F -

TR R NFRGFMD T ETR2007 0T A B B A GGARERL2ET
Proceeding of International Medical Informatics Symposium > Taiwan o

Mz 22011 38 % B 25ph g & Wil 302 4 A1 dop F 3 238 4 &2 200
Medd SR8y PRE LG -

Bl #2011 F B RFEERTRRRE L T 327y 0 ¢ A PH A FHRE
TR L@ o

2011 5 824 » {HHFEH LR 2 P > W22 BFF - FHTF LALH
é o

Asteriadis, S. “The importance of Eye Gaze and Head Pose to estimating levels of
Attention,” [International Conference on Games and Virtual Worlds for Serious
Applications, Greece, 2011.

Chen, J., Hung, T., Lin, J., Lo, L., Kao, J., Hung, C., Chen, Y., and Lai, Z. “Effects of
anxiety on EEG coherence during dart throw,” The 2005 World Congress of the
International Society for Sport Psychology, Sydney, Australia, 2005.

Chang, Y. C., and Huang, S. L. “The influence of attention levels on psychophysiological
responses,” International Journal of Psychophysiology (86), 2012, pp. 39-47.

Coull, J. T. “Neural correlates of attention and arousal: Insights from electrophysiology,
functional neuroimaging and psychopharmacology,” Progress in Neurobiology (55),
1998, pp. 343-361.

David, L. “Sustained attention and apical dendrite activity in recurrent circuits,” Brain
Res. Rev (50), 2005, pp. 86-99.

Dayan, P., Kakade, S., Montague, P. R. “Learning and selective attention,” Nat. Neurosci
(3), 2000, pp. 1218-1223.

Eysenck, M. W., and Keane, M. T. Cognitive Psychology: A Student’s Handbook.
Lawrence Erlbaum Associates, East Sussex, UK, 1995.

Grunewald-Zuberbier, E., Grunewald, G., and Raske, A. “Hyperactive behavior and EEG
arousal reactions in childhood,” EEG and Clinical Neurophysiology (38), 1975, pp.
149-159.

Hu, P. J. H, and Hui, W. “Examining the role of learning engagement in
technology-mediated learning and its effects on learning effectiveness and satisfaction,”
Decision Support Systems (53:4), 2012, pp. 782-792.

Kilmesch, W., Schimke, H., and Pfurtscheller, G. “Alpha frequency, cognitive load and
memory performance,” Brain Topography (5), 1993, pp. 241-251.

Mayer, R. E., and Moreno, R. “Aids to computer-based multimedia learning,” Learning
and Instruction (12), 2002, pp. 107-119.

Mecklinger, A., Kramer, A. F., and Strayer, D. L. “Event related potentials and EEG

components in a semantic memory search task,” Psychophysiology (29), 1992, pp.
104-119.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ming, D., Xi, Y., Zhang, M., Qi, H., Cheng, L., Wan, B., and Li, L.
“Electroencephalograph (EEG) Signal Processing Method of Motor Imaginary Potential
for Attention Level Classification,” [International Conference of the IEEE on
Engineering in Medicine and Biology Society, 2009, pp. 4347-4351.

Moran, A. “Attention and Concentration Training in Sport,” Encyclopedia of Applied
Psychology, 2004, pp. 209-214.

Onton, J., Delorme, A., and Makeig, S. “Frontal midline EEG dynamics during working
memory,” Neurolmage (27), 2005, pp. 341-356.

Pfurtscheller, G., and Klimesch, W. “Functional topography during a visuoverbal
judgment task studied with event-related desynchronization mapping,” Journal of
Clinical Neurophysiology (9:1), 1992, pp. 120-131.

Prinzel, L. J., Pope, A. T., Freeman, F. G., Scerbo, M. W., and Mikulka, P. J. “Empirical
analysis of EEG and ERPs for psychophysiological adaptive task allocation,” NASA
Technical Report, 2001.

Reif F. Applying Cognitive Science to Education: Thinking and Learning in Scientific Or
Other Complex Domains, MIT Pres, Cambridge, MA, 2008.

Sauseng, P., Hoppe, J., Klimesch, W., Gerloff, C., and Hummel, F. “Dissociation of
sustained attention from central executive functions: Local activity and interregional
connectivity in the theta range,” European Journal of Neuroscience (25), 2007, pp.
587-593.

Sauseng, P., Klimesch, W., Schabus, M., and Doppelmayr, M. “Fronto-parietal EEG
coherence in theta and upper alpha reflect central executive functions of working
memory,” International Journal of Psychophysiology (57), 2005, pp. 97-103.

Sohlberg, M. M., and Mateer, C. A. “Effectiveness of an attention training program,”
Journal of Clinical and Experimental Neuropsychology (9), 1987, pp. 117-130.

Thaut Michael, H., and Davis Willim, B. “The Influence of Preferred Relaxing Music on
Measures of State Anxiety, Relaxation, and Physiological Responses,” Journal of Music
Therapy (26:4), 1989, pp 168-187.

Xu, L., Liu, J., Xiao, G., and Jin, W. “Characterization and Classification of EEG
Attention Based on Fuzzy Entropy,” International Conference on Digital Manufacturing
and Automation, 2012, pp. 277-280.

Zimbardo, P. Psychology and life, Scott Foresman and Co, Boston, 1985.



Based on EEG characteristics attention diagnosis and training system

Siou-Sen, Jiang
National Taichung University of Science and Technology Information Management
hschiang@nutc.edu.tw

Guo-Lun, Siao

National Taichung University of Science and Technology Information Management
klhsiao@nutc.edu.tw

Zhe-Wei, Wu
National Taichung University of Science and Technology Information Management
s1801b105@nutc.edu.tw

Abstract

Reading is a commonly way where people can learn the knowledge. Normally, people
used to explore new knowledge or find spiritual sustenance by reading. Although the highly
developing of information technology makes work more convenience and increasing the
production. People who working with growingly heavy work and pressure makes detrimental
effect. Under circumstances, attention will not be concentrated, memory loss with decreased
ability, declining learning and understanding which will cause the problem of learning
disability even bad influence in reading. From observing people's reading habits, most people
are used to read with music, but inappropriate type of music affect the focus of reading.
Therefore, this study proposes a system for the adjustment of personalized music list to find
more suitable music in order to get concentrate on reading, and will not be affected by dislike
music. Finally the experimental results show that the system can certainly provide users a

personalized music list to make more focused and continuously in reading.
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