AA A wlojele] EEE B4 daeFe) BT AT

A A Y Hlolete] EEE £

4 gz zol B A7

00] W A, A 74 ol W &
SE LTSRSt

A Study on Complexity Measure Algorithm of Time Series Data
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ABSTRACT

This paper describes a complexity measure algorithm based
on nonlinear dynamics(chaos theory). In order to quantify
complexity or regularity of biomedical signal, this paper
proposed fractal dimension-1 and fractal dimension-2
algorithm with digital filter. Approximate entropy algorithm
which measure a system regularity are also compared. In this
paper investigate what we quantify of biomedical signal.
These quantified complexity measure may be a useful
information about human physiology.

LAE
ol A AAG diofeke] AHQI HA< vl

P& ¢ o34 o717, vujAE QT FofollA]
HISE 2R 712 A AYS ol g3t ARE 4%
85 & old s =¥y Utk Jte A o] E ) %
AA) Az XL A7 F9Y S49L BHE + 4
= AollA tid3] 754 o] @2 Wgeitt a8y st
L2 oA AFIE ohFd 2AEE 4A 49
doletef] 453 FF3ete vl g2 o g oyt
et 7t 2 o] B A FEE AAR] B e A
Ezys tiAQy BeXA Y 2ERAL WE A7)
= Yo = glolere] Ao A EAZ LR} B =7
o] A= Goldbergers-ol F43% Wl EEx 7
A2 JHIS ZULE I, Ied] MF EEER
< A Fos A AAE dolele] veld 443 9
& A gt

B =34 sz A e TEE Y ¢xEEe
ALl §9% F4 & E4F ¢ ¢leH, @3] A
FollA XA QG dlojete] EEEE FF3EE gl
Foltt. B =FdME EEXE S 99, g8
22 37HA Fd9 B4HE =4y Frheth

AA, V5] FHE4S FAFL AR =2 F A
38 A= 29T 349-1(,D-1) EHA, 2139 I F,
7] skl B glol w3 4ut AAS= Approximate
Entropy (ApEn) Al 41359 & ¥}l 434 25

TA = =Y }Y2(FD2)

2. EES B4 gae]Fe] 44

Mandelbrot{1] + ZHE /g vf-$ }oFgt Hokol
L83 A4dAG I+ BEFHFolAT Ao FAH
o] EAeE ALRE TYGojaty PR T A to]
NI AT B FEFE A gA g3 FAR
S4S WA= ZR2ALE =Yg a2 avy 3
ol S A FAHY Ee HE Fol&EA ojetn
ek ol AT R AL AL AA Y Hlojelo] B4
¥ Ut B =74 44 da A EE 24Y
NEEE o TG Z WA H328 Aol

i Lol R I

il

' £ J v

(a) Y931 dlo]E}

®) @2 F34 AfEY

T ll]

T
[

© WIS} EEP AT (9 (99 75 2HEY
[ = r ;

R Lt I

4 ” T

® (0% 735 29EYH

1™ 1 AL UAE Y § o] 8V UFMFHF 413 Y
Fo4 29EY
Fig.1 Time series data and its frequency spectrum through the
proposed digital highpass and bandpass filter ’
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Table 1 Comparison FD1,FD2 and ApEn with amplitude

bjoje} | EEWA} FD1 FD2 ApEn
x 1 0.7 1.000036 1.499651 0.089191
x 10 7 1.003473 1.499651 0.089191
x 20 14 1.012936 1.499651 0.089191
x 50 35 1.058295 | 1.499651 | 0.089191
x 100 70 1.137380 1.499651 0.089191
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Table 2 Comparison FD1,FD2 and ApEn with frequency

clolgt | EEHEX} FD1 FD2 ApEn
1 371 ] 32293 1.000001 | 1.006488 | 0.003388
10 F£71 | 32293 1.000143 | 1.067299 | 0.035586
20 F7) | 32293 | 1000567 | 1.120811 | 0.072828
50 71 | 32293 1.003446 | 1.240570 | 0.198861
100 7] | 32293 1012571 ] 1.383577_| 0.230640
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diole} | EEHEXt FD1 FD2 ApEn

e 10186 | 1.079473 | 5449728 | 1244703
=H 9.8051 1.558465 | 5347710 | 1.258851
e 19.8549 | 1.814713 | 4.665635 | 1.202946
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Fig. 3 Entropy measure of heart rate variability
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