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A SCD homecare expert system with ECG biometric function
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Abstract

The death caused by heart diseases has become a serious
problem in the modern society, how to efficiently
diagnose heart diseases plays an important role recently.
This system uses the Bluetooth port on the computer to
receive the signals from the portable instrument, and
passes the bio-signal data directly to hospital database,

which is also embedded the ECG biometric system for

472

personal security. The desktop system detects R waves
and computes heart rate variability (HRV) after
calculating R-R intervals in order to predict sudden
cardiac death (SCD). In addition to SCD prediction, this
research focused on (SCD) detection. The techniques for
SCD detections involved the template matching with
improved crossing zero method. When SCD happens, the
system will send out the SCD alarm within eight seconds
in order to rescue person’s life. For the testing process,
twenty SCD patients of PhysioNet Sudden Cardiac Death
Holter database are evaluated. The results showed our
algorithms that have 95% accuracy to detect SCD
successfully. In the future, the system may become a
powerful system to evaluate personal cardiovascular
health.
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Table 1 @3 TR E &4 425545

strSQL = " SELECT * FROM F# % %
WHERE name= " +QuotedStr(name);
ADOQueryl->Active = False;

ADOQuery1->SQL->Clear();
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y[n] = 2*y[n-1] + y[n-2] + X[n] - 2*x[n-13]+ X[n-26] 1]
% i i B (High-pass Filter)
y[n]=x[n-32]-1/31[y(n-1)+x(n)-x(n-63)] [3¢ 2]

2.#%~ % ( Derivative Filter)
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y[n] =x(n)+x(n-1)-x(n-3)-x(n-4) -x(n-5) i 3]

3.-' * (Squaring function )
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Window1-70 i samples: R & /= 90sampels [(# -] PR
B8+ & ] P L pFrL)*500samples/ ) ][R i A w0
20samples [((# + PR ¥ pe-. + P pFr-£0] QRS i
B pEr)*500 > #4254 6 58 ¢

P_ZERO =max(ecg(ecg_dev(R-90:R-20)==0))
Window2-40 i samples » H = #2544 7 54

[s* 6]

P_index = max(ecg(P_ZERO-20: P_ZERO+20)) [ 7]

2. B Q it
Window1-30 i samples:R j /L= SOsampIes [#] QRS
e r*500samples/f5]~ R > H 3 425840 8 3¢

Q_ZERO =min(ecg(ecg_dev(R-30:R)==0)) [7¢ 8]

Window2-10 i samples » H =& #2358 4 9 3

Q_index = min(ecg(Q_ZERO-10:Q_ZERO+10)) [ 9]

3. #B S
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» H 3 f2 5040 10 58
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S_index = min(ecg(S_ZERO-10:S_ZERO)) [¢ 11]
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Fhe 12 30
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2. Linear Discriminant Analysis(LDA)
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2.3.2 HRV p#F 3 & 47 (HRV Time domain Analysis)
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