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Table 1 The fractal-dimension values
of P waves and f waves
P ¥ f ¥

HWS Do W5 Doen RS Dpewm HRT D nean
1 1.840 2 9 1.843 6 1 1.673 4 9 1.653 4
2 1.8524 10 1.8724 2 1.6689 10 1.672 6
3 1.8528 11 1.8339 3 1.6875 11 1.661 5
4 1.8489 12 1.8817 4 1.6918 12 1.690 3
5 1.8684 13 1.8462 5. 1.6313 13 1.6517
6 1.8858 14 1.8643 6 1.6909 14 1.673 1
7 1.869 1 15 1.8550 7 1.676 6 15 1.6329
8 1.8394 16 1.8431 8 1.696 6 16 1.6711

FEFA 16 (F1) x50 (AR) P EEHEM
16 (B1) x50 (JA#H) f s s, Badt (16 +
16) x50 = 1 600 />4 #:47 b5 B2 Wi i, AR
P REANFPHEEE LWL D HEESR
HEEREYE, WX R BN, maERE 1
FEREANFPHBER L E%E D WESRAIE
Bl R e, WX RS RO R, MR T X
1 6001 %08, HHRA R DML 2.
x2 HUM D ENSH
Table 2 The distribution of D values

FH 2 203 d

B BB EhE
Hmt  BEYE HBAME EBFH /%

1 600 646 121 679 154 82.8

* EB®R = (646 + 679) /1 600
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Fig.3 The medical diagnosis as a communication

system and its block diagram

ERERX (9) HHEE M, YHHESED
pMME (j=1,2, ,N)o K pFER: B
ERRKEXREG— ORI, 28—
WP B f PR T LA E, BRESKXRF
BERNEBBRREE dG); - 1,2, v RITEBER

’, =»i§%§%%3,j = 1,2,~,No  (10)

XFPE. {8, BEHHEBMINES3 R

B WA 15 848 43 0 o B 8 B 9 ECG 3088 35k
H MIT/BIH CEEHEE, &L 5B 5B
%16 B, XtEH ECG #h<k, ¥EBHE 50 .03
B, st ESEANAMENESME, 858 504 H
B, MEREFYE Howo &3 FIFIKR 16 BiK
B EREt 16 B & A B WA B Hopeano B3R 3 7T
R, BB { BEH Hpeo B B EF KT R FEA P K
B H peano

FRLF 1 600 MEIEMITHEERRE 4,

F3 P, FHNERE
Table 3 The Shannom entropy of P

waves and f waves

P 3 f 3
%S5 Hpn HRY Hon R Hpw %5 Hoew
1 57362 9 5.6955 1 8.3557 9  8.0569
2 6.1776 10 5.9011 2 8.2843 10 8.2126
3 5.7020 11 5.9522 3 8.1833 11  8.2780
4 6.1564 12 6.0639 4 8.1978 12 8.0976
5 5.9697 13 59664 5 8.3707 13 8.3381
6 6.0779 14 6.0597 6 8.4095 14 8.4573
7 5.9664 15 5.8290 7 8.4325 15 8.3766
8 6.0597 16 5.8989 8 8.2085 16 8.2244
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®4 EHN HENSS
Table 4 The distribution of H values

P 2 A3 .

ik B EE
HE®  EE%E ZER%E &A% /%

1 600 685 103 697 115 86.4

* EBE = (685 + 697) /1 600

6 #iE

-

FMASTEHESTEXN P, { ERERHITT
B, MA2EETFHE (EF4E) HET
16 49 & b5 B b 4 — O sh R (441 B 50 A
). 16 #l Wt g —.O03h A (8 dE R S50 4
JI#) a4 D, #ELTEARBE 50 4~ D ¥
{H Dineano

AGEESHEENNEZENARERERA,
R RES HIMRERAET HE

FAIE B (shannom #§) XF P . f BEHIE
ST, HERTE D MEHETE,
AT LAAS B AH N B9 32 N3 H peano

KENSFEHHNMY He . BARHNEEERR
B, HEEMATERESHMRRKET FHE,

%% Xk
(1] sk¥rd. 498 (M]. dbxt: WERER MR, 1997,
80~94
[2] Mannelqvist A, Groth M R . Comparison of fractal

analyses methods and fractal dimension for pre-treated

(3]

(4]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

stainless steel surfaces and the correlation to adhesive
joint strength [J]. Applied Physics A: Materials
Science and Processing, 2001, 73(3): 47~355
Sivakumar B. Is a chaotic multi-fractal approach for
rainfall possible? []].
15(6): 943~955

Oscar C, Patricia M. New method for fuzzy estimation

Hydrological Processes, 2001,

of the fractal dimension and its applications to time
series analysis and pattern recognition [J]. Annual
Conference of the North American Fuzzy Information
Processing Society, NAFIPS, Sponsored by: NAFIPS
IEEE, 2000, (Jul 13-Jul 15): 451~455

EER, RE®R. 4 [M], FFE: WAEFHK
tt, 1996. 22~26

REFW(H). %% (M]. JE5T: R H R,
1989. 7~25

WARE, B8, ERE. LEBEFES RS T
[J1, PEIEF¥, 2002, 4(12): 66~70

B =, KER, RALE. BREHRTIBRES
e B (1] RETERERS5EER, 1999,
19(6): 102~106

KER, MAGFESWERM [M]. Jtm. HEREH
fit, 2001. 14~19

EE, XA, XA, %. EEG M5 B #4a i
(J]. =YW H¥R,1993, 9(4): 645~649

FBR= AHEE.E L, . FERHEKRKRESXS
WAL [J]. FEEBRSKIT,1997,4(4):227~
228

EH. FEUEREREEREPHRNA (M]. 1t
H AR M ARAE,1995. 53~5

Nonlinear Science and Its Medical Applications

Tu Chengyuan, Zeng Yanjun

(Biomedical Engineering Center , Beijing Polytechnic University, Beijing

[ Abstract ]

100022, China)

The fractal-dimension theory and the Shannom entropy theory of nonlinear science are briefly

described, and the methods to apply them to analyze AF’s information are developed. The grid-dimension values

and the Shannom entropy values of P-wave and those of f-wave are computed. The comparison of the remarkable

difference between values of these two kinds of waves is given so as to easily determine whether AF happens or

not.

(Key words] complicated and large system; nonlinear; fractal theory; fractal-dimension; Shannom entropy;

AF(atrial fibrillation)
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