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ABSTRACT

A sleep provides a resting time to a human being. A provision of an
energy to accumulate a physical strength is accomplished through a sleep.
The time when a growth hormone required for children in a growth phase
1s secreted most is during the time of sleeping. Likewise, a sleep can be
regarded as not only a time to resolve a mental conflict but also a time to
supplement a physical energy. Subsequently, a sleep is very important in
that it goes beyond the level of a mere rest and includes a positive

process to resolve a conflict in the past and to prepare for tomorrow.

This research is to evaluate an effect on inducing a sleep by Delta music
which is specially produced as a music to induce a sleep by a researcher.
It is aimed to obtain basic data to provide an answer to questions, i.e., can
Delta music which is composed to induce a sleep induce a sleep through a
clinical experiment? how much time does Delta music reduce to reach a

sleep?

This experiment is to clinically evaluate an effect on a sleep inducement
with respect to a general healthy adult by Delta music which is produced
for the purpose of a sleep inducement. It was conducted to fourteen adult
men and women who wanted to receive a treatment in a sleep disorder.
The experimented person was ordered to participate in an experiment
under the state of not taking any medicine during the measuring period, to
lie on an armchair, to listen to a music through a headphone and to lead

to a sleep. The experiment was classified as three groups who listened to



three different conditions of music such as (1) No music, (2) Delta music,
and (3) Contrast music. Through such process, a brain wave of the
experimented person was measured and analyzed. The music was
reproduced through a computer. A measurement and an analysis of a
brain wave including a reproduction of a music were integrated and
managed by the same computer for the purpose of an experimenter’s easy
control. In some experiment, in addition to a measurement of a brain
wave, the BIS monitor XP was used to evaluate a state and a degree of
an unconsciousness. The BIS index measured in the BIS Monitor XP is a
tool which is used to evaluate an effect and a state of an anesthesia for a
patient subject to an operation. The BIS result can be used to re-verify
data on a brain wave measured and provides data to evaluate a point in
time of a sleep. Delta music is a mixture of a natural sound of raining
and a sound source to induce Delta wave. The Contrast music was used
by mixing a sound of raining with Adagio from Violin sonata N. 5 F

major op. 24 by L. von Beethoven.

Regarding the number of experiments performed with respect to fourteen
experimented persons, total 36 cases were conducted, i.e., the nine times of
application of No music, the nine times of application of Delta music which
1s a music to induce a sleep, the nine times of application of Contrast
music and the nine times of Program music in order to find out the
correlation between Delta music and Contrast music. A delta wave and a
theta wave showed the subsequent order of Delta music> Contrast music>
No music. In case of an alpha wave, the order was No music > Contrast

music> Delta music. With regard to a beta wave, the order was Contrast

_iv_



music> No music> Delta music.

In case of playing Delta music for the applicable persons, the size of a
delta wave was much bigger than in case of Contrast music or No music.
On the contrary, an alpha wave in case of Delta music was far lower than

in case of No music and Contrast music.

To summarize a major conclusion obtained by calculating an effect on a
sleep inducement of Delta music produced in order to induce a sleep in
terms of a percentage per a brain wave signal and a frequency band, a
delta wave and a theta wave which are related to a sleep showed a
significantly high value (47.21 %) in case of Delta music, reducing in the
order of Contrast music(40.02 %) and No music(33.30 %). A standard
deviation to a mean value showed the lowest 4.99 % in terms of Delta
music, which is lower than 592 % of Contrast music and 1/3 level of
1471 2% in No music. This means that most persons who were
experimented obtained the same level of effect to induce a sleep. An alpha
wave which showed the opposite characteristics from a delta wave showed
the highest in No music (29.92 %) with the subsequent order of Contrast
music (19.87 %) and Delta music (14.93 %).

Accordingly, as a result of giving a reliability to the experiment on a
result from an effect of an inducement by a delta wave, such conclusion
was obtained that Delta music which was composed through a music of a
sleep inducement as a purpose of this experiment assisted in a sleep

inducement.

This research does not include contents on a characteristic in terms of



the bio acoustics and a psychological reaction by the experimented person.
From now on, this part should be studied in order to produce a music of a
sleep inducement which maximizes an effect of a sleep inducement. In
addition to a brain wave, a physiological change relevant to a sleep, i.e., an
electromyogram, an electrocardiogram, a cardiophonogram and GSR, etc.
can be named. It is important to measure such physiological change in
order to obtain more detailed data with regard to a quality of a sleep. In
this regard, a consideration on such physiological response should be made
for the purpose of an accurate evaluation on a point in time of a sleep.
Moreover, it is essential to conduct a subsequent study such as a
measuring work, etc. in terms of the bio acoustics with regard to an
aspect of a sense to a sound by way of a more in—-depth experiment,
research and analysis with respect to.a sound source.

It 1s expected in the future that the experiment tools and results developed
in this research will be very usefully utilized in the development of the bio
feedback systems in order to induce a sleep without using any medicine

for an insomniac.
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o

13 @92 sones AHETT DEF Sobe AR whet W

_/’:
slob= HA A g9y ghol AsA Wghsktt, din] Sok2 Al 2
F H 2

N 5

s F2 dE Fofrn o A uERth & A= DE gobd
Hlal 2ote]l A A|7F Hote] st gy~ HAF e 5U5)
o xl A7)el A w3el Aol g WA
2h9-Eu 2 3k 12.36 sone, WH] S-°te] -9+ 12.085 sone #t& 7HxIth

O

d

7F 750 Zo HAA 1 acum #= 7Y I o] FRE = ARZYAE AE

Z7bstcbrt 1,250 %o HW 5 acumel] E€sta 1 o5 Hvks}

v Soh2 27| @RbelAl FFaske] 200% F-tollA HAA 1.5 acum &k
of m=dsla thA] A3 AFsle] 600% o]FolE 3 acum S E7HA
A skal skal k. FEF o2 At whEf ARy 2gke] WSk 2 oubd, o)

o

H] ot ®3elrt AX e Aow YeT AR YA HA g dE S
oto] 3.69 acumO. & thH] &t 2626 acum HTU} wW$ =& Ho=w U}

St

AZ-2ZY2 (29 2.3-6): gZY2s Huwd & Fag 2olg 7= 7

287 FA4E o TAEE AE 9 beating S HFE g AFolth ©

= aspergd AFESt) Alld oz Fo AT AAHT, dE Foke %

7] gEY2rb w9 IARE FRkRe = ZhopA] o

Z7loll= gz Y27t AnrE 400% o] F5H & #he FAsta vk = 2E
z kil

gote] A% aeel AR/E FHel



2.3-1 9E S U"l 2249 Alel S8 H29 gF - mean (Left,
Right)
Al &3 A dEl Sof o] 2
AF=A1ZF (sec) 1,800 987

$-¢F (SPL in dB)

60.76 (60.54, 60.95)

62.18 (61.81, 62.54)

=1~ (sone)

12.36 (11.90, 12.82)

12.06 (11.63, 12.54)

AEZ U2 (acum)

3.69 (03.79, 03.59)

2.63 (02.62, 02.63)
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moniter XP2] & AR S Ho] F11 Qi)

AR

rr

el

der ot dE 3E e = 2

H 2+ HAAFAHA Lehs guad £39 oz adoln, 59
2 WEMe] wlo]&dAyE ASW FEE op.249 oA 9 (L.von
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Oy 3.3-12 B AfeA 7T W3 FA 9 E4 A= VR AR
ol ¥z FHL Hist® A" 4 Ad EEG HAE& FAH AZA
(LXE1104-RS232, LAXTHA, Korea)E AM&3ldd. =23 3
LXE1104-RS232 % ™3 SAA AR d=9] 9 ARKES HojFa gith
A AFseE W3 FAE Aojsta ¥ FH FOE

Visual C++ ©]&3te] ¥HEeo AZTE9o] CySchbm (Version 1.0)S 7§23}

o] Al-&-3}AA ).
3.3.1 ¥ =4 AX]: QEEG-4 (MODEL : LXE1104-RS232)
B Abg3k 419 gAY HIgF5A FX20 QEEG-4(MODEL

LXE1104-RS232, Laxtha. Inc. Daedeok-gu, Daejeon, Korea, ©]3}
LXE1104-RS232% #71)¢ 7|&=4Ql A (E3.3-1)3 .

B AFME W =4S 98] v =&Y (Mono-Polar) & AF&3F% T o]
WAL Hart A e A5S fAXAsteR st HuE S5k Wioltt
of e BE A sty Vi AFS o] oE AdEE Aol Hut
& SATL 5 Ak wab dA Y 94 shoto] &oldk Aol lo] dRkH o

(1) AA ATFS AR st A= Ao F-2sla LXE1104-RS2329]
+Input 1% Z+ Qg YHlo L=t} Hy golHE B4 = tin|siA 7

Aol A= w1 o= AN 7|53 £t
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8 3.3-2 (a) 4xHY CIXIE =ot =&J| QEEG-4 (MODEL : LXE1104-RS232).
(b) CIA3 ™M= (LXEL-D-RO1) - 10 mm diameter plate IPG (lon
Plate Gold) Disk electrode molded plug. 2 mm gold plate pin
contact (male&). Tind copper wire. 20l 1.2M, &<H 1.2mm

.

ool

(I==
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3.3-1 Yt =8 EX QEEG-4(MODEL : LXE1104-RS232)¢] J|& At
- = at = LH =
e = 4 e
Q) A A Mono-polar/Bi-polar
& 0ls 20,000
ol1s E 01§ x0.12~ DA 0|5 x 6.73
(32 &H =&Its)
S DCH 2 (-30B) 0.5 Hz ~ 50 Hz (-3dB)
EEG SZ | ———
SHOITHAZ H 2-pole (12dB/oct), 3-steps Butterworth type
ZSIHAZEH 8-pole (48dB/oct), 1-step Butterworth type
EX=2N X/ A 50dB
ey ST HRFO0 HSote SAIHE
SA&HAYI =/ A 90dB
e =01= dig Z O 44Vpp
4 Sl S gA A= P,
HEetA d= A2 HE A AL26HAl &3
_ ADHH &t 12 Bits
ADEHEHD| = _
M= =0 128Hz, 256Hz, 512Hz (S/WE S 2 XEIIs)
PCE A ShlghA RS-232C
OIDA F 100 - 240 VAC, 50/60Hz
HIIH 54 NGRS 21 VA
ANEFEX T1AL-250V
_ =25 10 ~ 40C
s&ed
= 30 ~ 80 %
S SEA 1=
X 24 5t
HE0 O E5dE BFE J1D|
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(3) 4% A TAH AHE yzd HAFE olgste] HAE Fold: F,
LXE1104-RS232¢] GNDH-itoll 2=t}

(4) Mono-Polar 218 o] &322 —Inpute AA s 715 Ao 2 ALE
== o|&ste] REF(UI& d=0)¢t A48t =

(5) A= FEZo] Bk & LXE1104-RS232 W] A 292 A A&

3.3.2 Hu =4 @ BA AFTEYo]: CyScbm (Ver. 1.0)

CySchbm 2 A5z A Ao A 71#3 Laxtha Ince] EEG 574 Al2=®<d
LXE1104-RS232 A& Application EZZI13olt} CySchm< 3 Z47]9]
AAAFQl Laxtha IncolAl #1338 LXEXDLL_RS232ADC.DLLS  A}&-8}o]
LXE1104-RS2329} E41& @t} 13 3.3-3< LXEXDLL_RS232ADC.DLL]
flow diagrame HolF1 ¢}, Z2198L folg =31 JddstE CySchm
I FHE dolHE FA3tE CyScbm Analyser® Aot} CyScbm
(Version 1.0)9] 3t 48 % 3.3-2¢ Y<gsta At} CySchme A H =

U2 #Fxab7] gite] ¥ 3.3-304 HFE Zy Tx9 o85S AHgdfolst

=5

7b. 2R 2D Aoy =23 CyScbm (Ver 1.0)
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Lesr Application Fresnm
{Omly Vigual Cr » ]

LEEMD L _RSIRZADC LL

EE M3 =y:S

‘Senal Commumcation Chip

Faral Comm umicalion Chip

D igital Gaiy Conimd Aa p.

e 3.3-3 Flow diagram of LXEXDLL_RS232ADC.DLL
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I 3.3-2 CyScbm (Ver 1) Jjg2 mtY

file name

description

CyScbm.exe

CyScbm2| Data #=& = &

02
1o

It

CyScbmAnalyzer .exe

CyScbmAnalyzer Analyzer

= A

ol
=

CyScbm.ini

CyScbm =&

248 mg

dAudioLib.lib

FFTS Lib

LXEXDLL_RS232ADC. d | |

LAXTHA Ml & Visual C++ && DLL

LXEXDLL_RS232ADC. h

LXEXDLL_RS232ADC. | ib
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H 3.38 2Ho #x ¥

2
0x

i

o

B &

C:WCyScbmi

DY 7" 0 ZAIE THUOl IXIGHOFEICE.

C:WCyScbmWCl ienti

- CyScbmOfl 2o =& & OI0IE («.CYH, *.CYD)SOl

MEEC.

- CyScbmAnalyzerlAl= Client ZHE X AIGHH

C

DataBaseE Ct=C}.

C:WCyScbmfEventit

- A8 AF EHIg x.wavit2 S S AL

o

Ct.

- CyScomOl M= EventZEHE ZALGIH Play listE

or=C.

C:WCyScbmiEnd i ngit

- Event Panel 2 "Ending

- Ending S2L2=Z AISE Ending.wavil2 = S AIEH

Ck.

= ¥29 Ending.wavot &

FelC.

C:WCyScbmWTempor ar yit

- CyScbmO| At=23dt= Temporary 2 S N&ste =

CI1OICH.

- 2=&l=l Datas Temporary ZHH0 LKA MEZACH

Jb, "Save"E 2 (ClientEZEHZ EAI=LC}.
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CyScbm¥ 7158 LXE1104-RS232% o]&3le] 3% EEGE RUE Ao

EEskaL, S =AE

ui‘i
N
M
X
Lo
>,
o
=
=
gl
g
e
I
)
l ,
o,
Ml
=5
MN
e
_>|,1_n‘

of gk AAIZF #A4& AFsh= Aelth. 19 3.3-4% CyScbme] 7] F&
Kol F31 gt 71E A2 (1) Menu, (2) Client Panel, (3) Control Panel, (4)
Event Panel, (5) Raw data & analysis & T4 %] gt}

ON'

(1) Menu, (13 3.3-5)

B File
- LRIOHS TERITL

B Acquisition, DataBase

- Client Ztjo] A48 *CYH W& WolFth CySchmolME ©<ed] 19 o
oJHE9] ARE HFE 7% 9o A EHEolE 7% §lth «CYDY Loade
CyScbmAnalyzerol| 4| &3t}

A% Lists vl AeEsid Q2% 1 AHE HoFrh FAA ANl
s =5 F 4

B ComPort

- AFHe} 47 AZ2% ComPortE A7 gt}
COM 1 : Fv]7} 7376 2] COM 1ell 1A= & wf HEeic),
COM 2 : |7} AFFE 2] COM 20 dZAH o] 9IS uf Aelsit),

Com Port A74o] &n22] ¢kow Datas 8T 4 §lvf. WeF AcquisitionS =]

% RawData’} Ho|#| 988 79 Releasestil ComPortg Nz Zelatar A

Connectdll=ofoF ght},

shH AA% ComPort M@& CyScbmuiniol AW o3 Xz Al

CyScbm.ini ©] 7]&% ComPort HEZ ¢jo]E<Ith
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File &cguisition DataBase ComPort Yiew Help

(a)

File Acquisil

Eitl

(b)

|
TDATE | TME | mias o P I
PENLAT.ON, FIAXON Cybarmys M: CySchan Ver 10
FIOLAT06, FUAXGD Cyberny z e[
FIOTAT.IE, FUAKE Oyl ERER S AURLATN. - Thel S
FROIAT06, 71 AEAT ﬁ“i HsME 1 Cybieings
ME TR EEIW
ZRULAT.IE, FRNAED  Cyber
FINIATON. 165R5D n:,.uu:;: MWERT H:IEE
IINIATON, FHIETE Dylesisys I :
FIODATOF, B2V Cybetvin mﬁﬂ!—
[ | S
_ilnmnu. 1
Eny oAl Fresueesy s ESERHr
- Tl Gl JdTaV |
iead | ok [Eencel]
Ma | Taix Length | Timer | Stad sitap
(c)

2 3.3-5 CyScbm@| Oiw & Jls @ (a) Menu, (b) File, (c) Database
(HEo A=)
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(YHUHAM HE)
& 3.3-5 CyScbhme| i & Jls : (d) ComPort, (e) view, (f) Help.
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B View
- Window o}&llol|] State BarE HoF1 7H5=11 3ioh,

M Help
- X203 JRE HolFr,

(2) Client Panel, (Z1¥ 3.3-6)

B Information Group

- Clientell ti3k ARE 43t}
DATE : Z21390] Ags)e Al ds2 e,
TIME : =2730] A5 @x)e] A7-e vhepi,

NAME : Client®] o5& 9=t 104 olu.

‘AGE : Client®] Hol& = gth x} 37k of .

SEX : Cliente] A& gty (M Male, F : Female).

MEMO : Clientell el 7hes] 2= % A Ak G 2567k o]l

Save : SAE dolEE At} Saveds T2W Temporary©el]l A=A Dat

a fileo| Cliento] HARATH
nhoF SRS o FU I Saved FEA oW HolEH & ARHA et

Acquisition®] A12tE]H NAME, AGE, SEX#-& 124 ¢ldh, & MEMO#-S 34 %

I~ Ha=2 T M
2E W82 Command Group? StopE T5I sAlol = CYHe| 7|5H T} webd &
£ W& StopHES T27] Ao 7]E3|ofsitt

Client 1.8 NAME, AGE, SEX: Data 712 %23 Bio|mg shte] at&o|a}
T 7|AAl Al wARE EY e

(3) Control Panel, (13 3.3-7)
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—Inforrnation

DATE @ 200308 22,
TIKE :  20:20:05
MNAME |
AGE |_ SEx :|_
MEMO LM/
=
=
ErayeE |
(a)
[Cyschm T
Fill the infamatan frst
e
-SEx
-

(b)

8 3.3-6 MAEXS 32sEs SYot= Client Panel (a) DA &

=

golaet (b) OIJIXHAl Error BIAIKI.

_45_



B Command Group
- TR g A4, A 1E, AAE BeEth
Connect : AFEA7} AU E A4S HFH AlZYEXE HEE WA 3T XE
& RO A4zt
Acquisition : AcquisitionS Al Zeltl LXE1104-RS232744H]) 9] Acqoll wH7HA &
o] Axlt}.
Stop - Acquistions UJ%EP. 2] Acqol] WA Eo] AZIT
Release - L2033 JAH AZYELEE djAsta T2 08 A APH 3
fai e zﬂfi‘r?}ﬁr.

B Timer Group
- AcquistionS A|ZFFHA Timer”} 2Hs-ghch,
Timer : Acquisition®] ZA3}g A|7HS e

B Channel Group
- AR HolHE 38 Channels A78gH
%7]21% Channel 1-4, 4715 AR83H= Zlolth
.Channel 1 : TRUE Channel 1& A}, FALSE Channel 1 A9].
.Channel 2 : TRUE Channel 2& AF&, FALSE Channel 2 #]¢].
:Channel 3 : TRUE Channel 3 AF&, FALSE Channel 3 A¢].
‘Channel 4 : TRUE Channel 4& AR, FALSE Channel 4 #|9].
A 2]% ChannelS Raw Data & Simple Analysis View?] 722 3 Channel= H]

&g ster.

B Gain Group
- el WHE e gAd o5 24 iz FELEE 2uAE A
27132 Gain Index 9, 347uVelt}t. AT En}tof o) FELE 2435,
07 3174 32¢tAlolt), AAE FELE= A58} €9 RawData Graph®iel A5
o, @9l uvelt
Voltage AAFA]& thg-3} 2t}
Vol}azz Igain <10°TuV)
SHLe] Wl #3.3-3th52 2t
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SCOUrEtimn

| Chiannel 4

/; Iﬂ—"‘-'ﬁiﬂﬂ*ﬁé "“D*EM*E!
ATIONAL UNIVERSITY LIBRARY

2 3.3-7 LXE1104-RS232Z&HIE HIO{ot= Control Panel (a) Command, (b)
Timer, (c) Channel, (d) Gain, (e) Sampling Frequency.
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T 3.3-3 Index vs Voltage Gain (LXE1004-RS232 : Device Gain 9000)

Index gain Voltage gain Index gain Voltage gain
0 Device Gain x0.12 16 Device Gain x0.99
1 Device Gain x0.14 17 Device Gain x1.12
2 Device Gain x0.16 18 Device Gain x1.28
3 Device Gain x0.19 19 Device Gain x1.45
4 Device Gain x0.21 20 Device Gain x1.65
5 Device Gain x0.24 21 Device Gain x1.87
6 Device Gain x0.27 22 Device Gain x2.13
7 Device Gain x0.31 23 Device Gain x2.42
8 Device Gain x0.36 24 Device Gain x2.75
9 Device Gain x0.40 25 Device Gain x3.12
10 Device Gain x0.46 26 Device Gain x3.55
1 Device Gain x0.52 27 Device Gain x4.04
12 Device Gain x0.59 28 Device Gain x4.59
13 Device Gain x0.67 29 Device Gain x5.21
14 Device Gain x0.76 30 Device Gain x5.92
15 Device Gain x0.87 31 Device Gain x6.73
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B Sampling Frequency Group
- Aol A o] ADWH Sl AFE-3F Sampling FrequencyE A3} 27|30 256 H
Aall=s
A 7153k Sampling Frequencys thS-3F 2t}
128 Hz : Sampling FrequencyS 127 HzZ A3t}
256 Hz : Sampling FrequencyS 127 Hz® A3t}
512 Hz : Sampling FrequencyZ 127 Hzz A A3t}

(4) Event Panel, (719 3.3-8)

Data % <9 wav ¢ Fd& AFTs= 7152 @It} Event= ALEE
s wav Y-S HFEA] "C:WCySchmWEventW" <ol EA}e] Wojof st 1
ol = CyScbm< "C:WCyScbmWEventW" Z0eke] » wavits XALSH7] o
Folt}, Q2% W o) Title & +H|H Event® Titleo] 1L, Lengtht Title?]
= A5 A|zrolt}. Titles AESHAL "Play" HES 29 92 Listol] 7]59]
o}, ol AT AF Vst AT F AARE "Stop" HES vH A
XA dt AF7F FUH A5 S =2 "Stop"H T

No : A&-¥ Event M3

‘Title : Event title

‘Timer @ PlayA|#tste] 43 A|ZE

Start : Event”} AlZ2td Al Z};

Stop : Event7} AAH Azt

B Event Panel®] 7|5 A9
Play : AE%H wav fileg AF3c}
Stop : AFF2 wav files FA| 3}

Repeat : AEH wav fileS WHg A3},
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18 3.3-8 8% HAFE EYol= Event Panel. &
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All 1 A4 AEE wav fileFE] Liste] ofef] ®8Fo 2 AFstar, npx| 2t

SA7RA] AF8FAL T A St

Re All : A AEE wav filefE AR AL ¥vHE3ste] AF3
Ending : Ending =22 A3l wav file2 StopS FE27] A7pA wrE3E}

of A
Reload : Event 99| wav file listE& A= TH=T},

(5) RawData Graph & Analysis

SATRA HIE EASA Wit Mg Fua RS EHste Folth. I
A EE FFT 3t 2E sH(DELTA WAVE 0.4~3Hz), AlE} SH(THETA WAVE

4~7Hz), &3} 3H(ALPHA WAVE8~13Hz), HlE} SH(BETA WAV14~30Hz), %+
ul 3 GAMMA WAVE 31~49Hz)2 98 2 234 g2 A5FEH EYEo|

EART. 29 3.3-9% AP Al Hne] 54 AF o] CyScbmo] AFh

B RawData

- AAZFo R FE = EEG 2155 RAFETh AL Wl Q2%

At} window sizex= 3%©°]t}. Simple Analysis¥ &= F#7He 9129 3o g
BEAIEE F3kolth 59 =X+ Control Panel®] GainollA A3 gS 1
Bl w9l uvelth de] Ak AaE AZkE YEblY 99 = secondo]
t}. Data Acquisition=9] 1832+ 18 3.3-9(a)¢} #r}.

B Power Spectrum
- Raw Data Grapholl H. o]+ signal$ Hz @9 & YeERA Aol v shut

E 1HzE dehith 271 agEe] g9 Hold A9 Auge Fow



Jg 3.3-9 Raw & analysis

15498

100F,

(c)
AN S0t MEHQI
LH=.(a)typical Raw Data,

(b)Power Spectrum

A

4

—/

(c)Time History

(R0l A=)
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Instant for 1sec
: 9.05

: 10.66
1 49.44
125612

ol T RO e

$ 573

fverage for 30sec
&:18.18

c:20.81 _ Range |
i : 41.86
[3:16.35

v 2.80

STD for 30sec
:13.02
:13.4%
:16.40
1 9.27
:1.31

b o I B )

(LA HH)
8 3.3-9 Raw & analysis WA ==€ole 8HAEQI

LHZ. (d) Percent ratio, (e) Mean and SD
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2Aso2 AE AUl A71E YEAl "k 256Hze] E5- 1/4% 3H4
© 2 Updatedtth.(z29 3.3-9(b))

B Time History

- 8,0,a,B,7%) V&S Azt EEo wet YERA 3lo|th Power Spectrum®]
ARE 7t AE FHEE ARl HES deth BAEE e dJAE
Z|Eo® HA 16zttt 9% b= HE&(%)S YERY ghEd H4E

%9:

=

B Instant Ratio
- Power SpectrumollAl ol gh5S ALkste] 7k Aol ¥ &S e A
o]t} Power SpectrumZd & 7]& o & 37] W&o Power Spectrumo] &}

™ Instant Ratio® Zro] W3l 256Hze A% 1/4% 7+4 o =2 Updatedtr}.

B Average Ratio

- Instant Ratio®] Average® UYWERHTE O0s™ 29s7HA= 1 F9HE9
AverageES UEI A TE 30s0]EHEHE QS 7|22 30s 7H9 AverageE
e

B The Standard Deviation
HAE Ve, A B 9= Average AMPHSISF 2

I 2
R

. Hy B4 AZXES: CyScbm Analyzer (Ver 1.0)
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CyScbmAnalyzer+= CyScbhm% o] &3te] 8% 39 doly 3d(+.CYH,

. CYD)S 3} A5 Fu ARS BEA3 3 AT yRg 727}
CyScbm¥} frAFgE Hto] Wil AA|2 @ S CySchmolA &5 &
A FxE 7P gA¥F LXE1104-RS232E Aojste 71%5< gtk

CyScbmAnalyzer® 7|5 t}S-3 7t}

- HolHE ¢o] 5o, AN s Adgn

- A& Ae BEoAM Raw data @ e BEX =TS A3
- Z} AEHE R waveo] M &S FE30

- A= Y wave Bl ES g

18 3.3-10% CyScbmAnalyzerE A& st uf 7]

re
o3t
o
k1
>
_O‘L
=l
32,
)

(1) Menu

M File
- 2" 9 Aol 227 CySchm (Ver 1.0)7 T,

B DataBase

- ClientZH 9] * CYHS #ZF3le] DataBase Listg ZA4she] HojFr)
See HA8 @A, A7 oBoR HAHE, BeaR 2YSY 0 e
Client B X, Device K, Data AEE YER L, ofgf%9] List + SAHTAI

AHg% Event AEE YEATE Loadsdtal AL Datas A®3E 1l "Load"E
21 &3 dolg gdo] gy Analysis Viewol| =%k 19 3.3-11.

- =4 9 Aol LW CyScbm (Ver 1.0)%} T4
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g 3.3-10 CyScbmAnalyzer (ver 1.0)2 J|2 &
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g

Header —

DATE TTIME | Masat [=]
PO0LO7.IA 101568 21207 i CySchem Ver 1.0
| BATE .
20030724 15600 F © 2OOLOTIA.  TIE :16:28:34
PO0LO7.20 101043 gﬂg MAME © 5] &
2003.07. 78, 1h6:55:38 .
2003073, 1BEZ2 [|E = MGE: 4 EEX:F
PO03.07.30. ?0:06:34 =@+ TIMER - 00:54:00
2003080, 1E1F7 ZHE| DATA LENGTH : 829440
MNi.oasn. 17:2749 2138
20000008 15:0704 A A MEMD i’E _H B
200308040 1R 1140 FEE = p nEn %ﬁ%" EII
2002.08.0%. 154547 ulg% kol e =
MI0L0ENE 143867 D] _
2003.08.09. 16:54:22 DlElE D'l‘i‘hllm
20000805 18:1:08 0|5 F'm F w3 Frequency: 266Hz
PANT A& 1A 1517165 ﬁ:E_iE'_ Gabn  SOTN

t K . ‘-f
Mo Title FIFIY] =L JI.'* hp Id
1 01, Treck 1 111 e II] 0Z:0k I]I].I]I].:I-l [ mibad L]
202, Track ¥ DEIS=H DDDS:ED 000245 SlcREOS
k] 03, Treeck 3 iS4 Do:nS:42 nn:0a:05 [ ol el P
404, Track DElesE  OD:0AEE 0047 ecEaE
5 05, Trck & 111 Y | nn:14:51 an:18:45 [
[ e Tearis it [T b LG R LTV Chl Bl 18 L R BIF ] :I

3.3-11 Database. I| AEXNES HWASCZ HEIS2, HHIE2Y, 22
Of IZEZ ¥ MEZMS M, 10 dis 28 s E2=0|
HA Us WOt
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H Help
- 54 %9 Ao =23 CyScbm (Ver 1.0)% &Y

.

(2) Client Panel

B Information Group
- Header fileoll A% Client Informations H o=t} W& CyScbm (ver

1.0)¢] Client H#3 %<«3}t}.

(3) Control Panel

B Command Group (2% 3.3-12)
F.F : CyScbmAnalyzer ver 1.0904& 7]5%5S A dsh#] o)
REW : CyScbmAnalyzer ver 1.0914= 7% A QskA] gt}
Play : RawData® SAA9] 3} H2L H2 QAP

Stop @ Play¥ 3l 90+ RawDataZs &t}

B Timer Group
- Load¥ Data®] & Zol& A, ¥ % =& Yehdr}.

B Channel Group
- Load¥ Datadl A}&¥ Channels YeldT

B Gain Group
- Load¥ Datall 44¥ Gaing YEATH
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B Sampling Frequency Group
- Load¥ Data°ll A A% Sampling FrequencyS YERITE

(4) Event Panel
- dA Load¥ Data filed] FH3A A8&% Event ListE H o=t} CyScbm

¥ woh& Playshs 7152 8lth

(5) RawData Graph & Analysis
B RawData
- = 9 Ao] ZEa:W: CyScbm (Ver 1.0)3 A

B Power Spectrum

- =3 9 Ao] TR} CySchm (Ver 1.0)% 5

B Time History
- =4 " Ao} 213 CyScbm (Ver 1.0)3 &<

B Instant Ratio
- =3 4 o] TE1W: CySchm (Ver 1.0)3 <

B Average Ratio
- 'Average'HES T2 A7) ol F7bell t3l] Simple AnalysisE &
A (19 3.3-13)
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(c)
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Brain wave range

Brain wave range
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S2 I &gk AQl 27.000ch s¢t £& &

Eb, AIEH

&0, HIEr, Z

(a) CH1
waves AVE STD MAX MIN
delta 48.64 75.05 436.42 0.22
theta 26.87 37.14 185.08 0.23
alpha 12.17 11.19 50.59 0.44
beta 10.72 12.87 91.33 0.68
gamma 1.60 1.48 18.96 0.11
(b) CH2
waves AVE STD MAX MIN
delta 46.67 67.31 502.18 0.26
theta 27.68 36.21 309.24 0.65
alpha 12.98 11.57 77.89 0.69
beta 10.88 11.93 126128 0.93
gamma 1.79 thsbond 23.90 0.24
(c) CH3
waves AVE STD MAX MIN
delta 41.57 54.38 304.36 0.15
theta 29.41 38.06 202.49 0.34
alpha 14.28 12.28 49.21 0.50
beta 12.89 14.34 94.58 0.98
gamma 1.86 1.53 18.55 0.19
(d) CH4
waves AVE STD MAX MIN
delta 43.43 54.10 384.92 0.24
theta 30.24 36.19 274.02 0.78
alpha 13.53 10.60 71.40 0.77
beta 11.05 11.93 133.48 1.23
gamma 1.74 2.61 57.26 0.25
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(a) delta music

brain waves AVE STD MAX MIN

delta 48.64 75.05 436.42 0.22
theta 26.87 37.14 185.08 0.23
alpha 12.17 11.19 50.59 0.44
beta 10.72 12.87 91.33 0.68
gamma 1.60 1.48 18.96 0.11

(b) contrast music

brain waves AVE STD MAX MIN

delta 37.92 82.18 3423.11 1.92
theta 27.10 45.84 2755.00 3.65
alpha 17.16 19.66 1037.35 2.55
beta 471 18.53 926.76 8.18
gamma 3.11 4.04 309.50 2.02

(c) no music

brain waves AVE STD MAX MIN

delta 38.45 81.67 1850.65 0.75
theta 22.17 19.94 353.08 0.90
alpha 18.48 12.68 173.02 1.72
beta 13.76 9.20 198.79 3.78
gamma 7.16 7.68 118.96 1.91
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(a) delta wave

person delta music no music contrast music
1 48.64 38.45 37.92
2 47.87 44.34 43.37
3 52.14 42.31 34.72
4 51.83 46.36 36.00
5 50.47 41.04 52.90
6 41.44 9.80 35.64
7 38.14 10.77 39.60
it 47.21 33.30 40.02
ETHAR 4.99 14.74 5.92

(b) theta wave

person delta music no music contrast music
1 26.87 2. 1% 27.10
2 26.83 28.30 21.17
3 28.55 22.02 29.92
4 23.83 24.17 20.60
5 24.72 23.83 19.50
6 24.23 14.76 19.86
7 17.05 17.14 27.20
it 24.58 21.77 23.62
ETHAR 3.45 4.09 3.98

(c) alpha wave

person delta music no music contrast music
1 12.17 18.47 17.16
2 11.30 11.31 15.64
3 10.55 21.51 18.66
4 14.83 16.56 29.72
5 14.50 17.34 19.36
6 22.53 62.38 20.14
7 18.64 61.90 18.43
ki 14.93 29.92 19.87
Ik 3.99 20.57 4.24
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(d) beta wave

person delta music no music contrast music
1 10.72 13.76 14.71
2 11.05 11.90 14.15
3 7.40 12.05 15.04
4 7.83 10.28 11.99
5 9.59 13.14 6.61
6 10.23 9.72 17.22
7 20.15 8.45 13.36
3t 10.93 11.33 13.30
FEFHAR 3.99 1.77 3.11
(e) gamma wave
person delta music Nno music contrast music
1 1.60 7.16 3.11
2 2.95 4.14 5.67
3 1.36 2.12 1.66
4 1.68 2.64 1.70
5 0.72 4.65 1.83
6 1.55 3181 7.13
7 6.03 1.73 1.40
4t 2.27 3.68 3.21
EFHAR 1.65 1.72 2.11
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Delta wave

Alpha music
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