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X =
oA, WESHA, Aot g PR Re] §FE T s AAE] A

31 AAAA
YA AL, AFNE, SR ), DARE, ANRE, 5 5 3
2 BdE Faol o7 /b4 WES Uehdnh B8 Yo F94, k4o

g A5l 2 <A o, Awe Afols e Fokxsol dHNH

)

[2010]111012).
Mol BAAL A% Fo| shbs AT 842 2Asm;, Wre] 7)ol

O Alzglel 9% @] WAL 9%e F

= AR PRI QA U BE BFS Bgste Mo H49)

gehrol AE Mo ok HioldA MakgAe 9 Fiols] o)

ASNAAE WRANAG FAFL A Fe) Fiol a) Ao o] oA

Ql el A8 131
IR 2 AsEEY A5, TF7F He AAANAE He Akl 9
%) gk L 2}F8 (suprachiasmatic nucleus)d] S+ Aoz 434 dH(z2dh 31 F

Z). Wute] W S8 BRE wxpdloF o]Z= EZQl retinohypothalamic
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Wel Y (melatonin) & okl AF714 ARE Az, o UNRHE FAE 3
= AANAE 229 de] Fe $HHoRE BEHe dojow Hud
FEUe] Ge Agdrt el o] Fbekw WelEye] Fulzt oAl w, el
WelEyel Bulvh HAET B Fadd gge] WepEdoe] Buwx ¢
om, o] B4 %A Brh do] YolAE WekEde F/ MR PH AW, W
Agde] EAEE Aol AAUE, 58 s2Ed g% @ds At

[2][10][111(12].

Mielatonin
[ apetyl-B-met hoeytrypiaminal

H M H O
£, E""‘r TE¢ N-C—CH,
= H H

H

Suprachiasmatic nucleus Il'ul:.\l\

{the “béolagic clack™) \
I'II:'

\!
".__ }
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Superior cervical — {:}
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32 AAEE
BANES f71A9 LA Aol JEA S5l A DA 1AL

I oEHow wehte F7149 Waz gtk AAYES R 7 Fel

2477 xR AAEEES ¢€F7] 8 E(circadian rhythm)e]gtal gk},
glaL, F7I7F 2077 o]5kel AAYES ultradian, 28417F o]l AAEES
infradiano] 2} gFCH9][14].

i 31 BAYES &7
A 2 = 71
Ultradian < 20 AIZE
Circadian 24 + 4 AZE
dian 24 £ 2 A%k
Infradian > 28 AlZH
circaseptan 7+34
circadiseptan 14 +3 ¢
circavigintan 21 + 3 ¢
circatrigintan 30 +5 ¢
circannual 139 +2 704
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Al wgoltt o] WHE AA glFol EATS ABHoR YT "o AL
Stt}, Cosinor w210] 42 1 A4b <4 cosineS AM&38= ]|+ cosined 74
= 0°7F F 59 7IFAIZR dgE Y] Wi otk dF7] 2ES B4 A9,

71 A 7HE A3 o]t} Cosinor #2419 Single Cosinor ¥ 3} Population-Mean

o T A AALES BA3E= Aol Population-Mean Cosinor WH-S 5
o] Fwto] HH Ao thal Single Cosinor H41S sl 4 g5 & fo]

HES Q9= Ao|tH14]. Cosinor 41L& 2] 3-1

lo

WA 2S5 Root Mean

dlolg el AFRITH17I[19].
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z o

rlo

Square Error(RMSE)7} & 47F 5 =& 29

27(t— Acrophase))

= M. A*
C@®) esor + A* cos( 7 3-1)

o] 714 Mesor= Midline Estimating Statistic of Rhythms® F&EAol=Z A, 3
] Figs Ttk A FoE HdA o drkolth P& & FUldd &8
HE AR, 457 HES B4de d9dde 24x7kelth. Acrophases
HAdi7b = A, =EAEe ®stek sAAES T

Foll= s Wl cosine #7t = AL gs UE
Wiz, okl Aeole o F& Wl cosine $7F =S A= s UERdT

[2]. 29 3.3 Cosinor A0 25 H =&HH & v HES YERYA T

&
~

cosine g
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(a) A =3 A3} Cosinor #4437+ AaAS

(b)

(a)

AEFY A 2EY A B3} 3=

s K 149 A 7L L

A1 1.00 0.50 0.57

2 1.00 0.93 0.78

A3 1.00 0.84 0.71

74 1.00 0.84 0.71

3t 1.00 0.78 0.69

(b)

2EY A ~EH £ 3 SRt

- A 149 7e

71 1.00 2.00 1.75

2 1.00 1.08 1.29

713 1.00 1.19 1.42

4 1.00 1.19 1.42

St 1.00 1.37 1.47
#7200 AYATe AdE Uit 2Ed A Fap del 7z sekv et
Cosinor #4022 d& dijete] FAAFE 12 &itshd, 2EHS Fap 744

o= AAEEe] AfA L, 35 74 Fol= HFES AU 5 Uk
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(a) 7t stebuE 9} Cosinor #4124 ¥zke] A#A| 4

(b) 7 &2F Az

B A A B I PR B
7207
ABkH o] 2|4 0.644 0.105 0.532
[ AukE 0.791 0.524 0.779
Hat A2 0.810 0.581 0.809
(b)
B P | B B R S
7907
ABkH o] 2|4 1 0.163 0.826
[ AukE 1 0.662 0.985
Hat A2 1 0.717 0.999
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ABSTRACT

Chronic Stress Evaluation using Neuro-Fuzzy

Sul, Ah Ram

Dept. of Biomedical Engineering

Graduate Program in Medical Engineering
The Graduate School

Yonseil University

The purpose of this research was to develop a method for chronic stress
evaluation using physiological parameters. Wistar rats were exposed to the
sound stress for 14 days. To develop a fuzzy inference system which can
integrate physiological parameters acquired hourly, the parameters of the
system were adjusted by the adaptive neuro—fuzzy inference system. Of the
training dataset, input dataset was the physiological parameters from biosignals
and output dataset was the values calculated from the cortisol production.
Physiological parameters were integrated using the fuzzy inference system,
then 24-hour results were analyzed by the Cosinor method. Chronic stress was
evaluated from the degree of circadian rhythm disturbance.

Suppose that the degree of stress for initial rest period is 1. Then, the
degree of stress after 14-day chronic sound stress increased to 1.37, and
increased to 1.47 after the 7-day recovery period. That is, the rat was exposed
to the 37% increased amount of stress by the 14-day chronic sound and did
not recovery after the 7-day recovery period.

If the database for the results of this study is developed, stress evaluation

using physiological parameters will be possible.
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