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Automatic diagnosis of cardiomyopathy based on nonparametric correlation coefficient

LIN Zhuochen, ZHANG Jinxin
School of Public Health, Sun Yat-sen University, Guangzhou 510080, China

Abstract: Based on the correlation between electrocardiogram (ECG) leads of patients with hypertrophic cardiomyopathy
(HCM) and dilated cardiomyopathy (DCM), a method of automatic diagnosis of cardiomyopathy is proposed. In this study, a
single heart beat segment separated from 12-Lead ECG signals is identified, and DCM and HCM segments are identified
from healthy people. After calculation, 264 nonparametric correlation coefficient features are extracted from the fragments,
and 12 features are obtained through variable selection. Then, these 12 features are inputted to support vector machine for
modeling. 10-fold cross-validation is used to evaluate the model. The accuracy of the model is 99.88%+0.08%. With fewer
features, higher speed and higher accuracy, the model is helpful to the automatic diagnosis of clinical cardiomyopathy and
saves medical resources.
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Fig.1 Flow diagram of research design
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Fig.2 Raw signal and decomposed signals based on dmey wavelet

1.4 ESHHEXRHNITE

gt /N R A ST 44N R
o X T F Rl NE R AT 124 B
[ AESEA O R B B—FVINEREO T 66 1
FRAE, 353 264 NERE . Hoeffding D I BE it 75 00 B AR
S R R (PR AS Bl ST ) I BR oA R A
2200 T I0 A AR 22 (8] R B O A 56 Kl 4 Y il ST
PERO S S PIAN A3 Z )Y 25 SR, DA R, Rk
) A Sk sk Bk . Hoeffding DI 4 BY TR B AR £k
PR AR, IR AT

(n-2)n-3)D,+D,-2(n-2)D,

D= - D= -3)(n -2 (1)

D =¥(0,-1)(0,-2) (2)

Dz:i(Rf' 1)(R -2)(S, -1)(S, -2) (3)

D, =Y(R-2)(S-2)(Q,- 1) (4)

Horp i A 1E 5 X 7 MODWT 230 J5 15 j 45 28

Fe3 R w,, JRAR (RS Y 7E MODWT 43t i (1955 j 2%
REUFI R W, AR A S 4 % R EBUT
. RIEW,, FEREUTFII W, , . /N KHEF SR
BN, WS IE W, FERBUTFI W, /MBI AR
R R R KRB W, 5 W, A5 a6 X
(W, W, ) (6= 1eee ), O, J S A 9 195 25 ) i/
F (W0 W, ) B RREARL

W R R A0 B A F
264 1> Hoeffding D I 2 , 2 18 9 186x264 R[4 .
SIS BRI 3. Hoh 85 R bR A i B SO 1 il
N 2: 9 5R AL U, 32 AE R L 5 523K % id Ry
BAZIRE W55, i B id A F—A 2 o3
J BLR iS5 A1) 264 51 R Hoeffding D EE , 4%
B R x_y_z, Horfrx (5 R 555 5 )2 40715 4L, 6
556 2NN RBL, TR T 2N R, 858 7 )2 T
FHGy SRRy RS E 2SI, 1 2 1255
WU I S BE 1, 10, 101, avR, avL, avF, V,, V,, V,, V,,
Vi, Vo



1 , - 83 -

i B 7 i 3 F
ERmE FiHEid FBid 512 513 H14d
0.10236 0.31064 0.3

091172 0.30476  0.33744  0.26553 0, 27744
093807 0.30802 0,34528 0.25066 0.25403 0.33397 0.25196 0.152598 O.17TH51 0,33974 0, 25982  0.2224 0.050708 0.28879 0. 39891
097909 0.30636  0.3371 0,25717 0.29307 0.37507 0.25812 0.063267 0.18438 0,33682 0. 2666 0, 20864 0.056255 0.29184 0, 38187
092794 0.29389 0.31574 0.20648 0.23405 0.3203¢ 0.23412 0.19891 0.18185 0.34683 0.2R355 0. 20503 0. 048534 0.26007 0.34189
0
i
il

G H I il K 15 n il 9] 17 Q R

5 516 517 518 hgel 20 5110 5111 5112 523 5.2 4 525 526

2362 0.2614 0.3054%9 0.36099 0.24083 0.07541 0.19178 0.344%91 0.20427 0.20594 0.061931 0.29136 0. 36524
0.3 0.2

7194 0.074371 0.17543 0.33559 0. 26493 0.22145 (. 047607 0.28824 (. 38513

5.1

8646 0. 28813 0.32416 0.209972 0.24031 0.32936 0.25555 0.16437 0.17373 0.34122 0.26034 O0.22224 0.042876 0.25555 0.36116
96957  0.29543 0. 33968 0. 26677 0.29065 0.34434 0.26953 0.086268 0.18583 0.34014 0.250425 0.21689 0.054586 0.26802 0.39499
L 094562 0.3186 0. 33787 0.25073  0.3006 0.3%5646 0.26192 0.070153 0.18446 0.34474 0. 26775 0.20043 0. 049065 0.29769  0.3836

&3 Hoeffding D M E i+ E AR (E5)

Fig.3 Calculated results of Hoeffding D measure (part of contents)
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