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Abstract

Along with the aging of population and the
changes of environment, the long-term treatment
becomes an important issue for the aged. Among
the illness, the cardiovascular disease is a major
of them. To analysis the physiological signal of
the patient, we commonly used the instruments to
obtain the electrocardiogram (ECG) signal of the
patient. Additionally, it can distinguish many
indications of the illness by analysis the
electrocardiogram signal. Therefore, we propose
a simple and fast R peak detection method to
conform the instantaneity and high accuracy. We

reduce the waveform transformation in detection
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and used a low complexity algorithm to calculate.
Because of the simpler algorithm, the demand of
the operational core of the wearable device is
reduced. The analyzed information of the
wearable device can be uploaded to the cloud
systems to provide the inquiry for the users.
Furthermore, medical professionals can employ
the information to diagnose symptom or provide
others to call for help immediately.

Keywords- electrocardiogram (ECG),
R-peak detection, waveform transformation,

arrhythmia analysis, wearable device.
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Step 1 : Digital Filtering
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Input: Signal of the threshold
transformation TF.

Output: Temporary R-peak location rpea.
Initialization: i =1 (the number of the TF
record), num = 1 (amount of the R-peak).

Step 1:

If the amplitude TF(i) > 0, then go to step2.
Otherwise, let i =i+ 1 and go to step3.

Step 2:

If the amplitude TF (i) = TF(i+ 1), then let
Ipeak(Num) =i and num = num + 1 and
i=1i+72 and go to step3. Otherwise, let
i=1i+1 and go to step4.

Step 3:

If i > length of TF, then finish the detection

and the rpeax Is the temporary R-peak
location. Otherwise, go to stepl.

Step 4:

If i > length of TF, then finish the detection and
the rpeax IS the temporary R-peak location.

Otherwise, go to step2.
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Mean Signal MF[n] & Threshold
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Input: Signal of the filter F, the position of
the detection R-peak rpeak-

Output: Temporary R-peak location rpe,k.
Initialization: i =1 ( the number of the
detection R-peak).

Step 1:

Let rpeax(i) = the position of max (F(

rpeak(i) —18: rpeak(i))) and i=i+1.
Step 2:
If i> length of ryeai, then finish the detection

and the rpeai is the temporary R-peak location.

Otherwise, go to stepl.
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Input: Signal of the filter F, the position of
the decision R-peak rpeak-

Output: Final R-peak location rpeak.
Initialization: i =1 (the number of the
decision R-peak), j = 0 (the number of the

F record), linep,seq =0 (the judgment




level of the amplitude), count=0 (the
number of the passing linepaseqd)-

Step 1:

Let linepaseq = max (M (rpeakcy — 18:

Ipeak(i) + 18)) + min (M (rpeakc) — 18:
‘Tpeak(i) T 18))/2 and j = rpeqa(i) — 18.

Step 2:

If F() <linepgeq and  F(G+1) >
linepageq, then let count = count + 1. Else

if F()>linep,eq and F(G+1)<
lineyaseq, then let count = count + 1.

Step 3:

If j>rpeak(i+17, then go to step4.
Otherwise, let j =j+ 1 and go to step2.

Step 4:

If count > 2 or count <2, then rpeai(i)
will be deleted and let i =i+ 1.

Step 5:

If i> length ofrpeac, then finish the noise
detection and the rpeq is the final R-peak
location. Otherwise, let count=0 and go to
stepl.

SRR AT e T B R R U R
5 TF ¢ R % 15 chzb B A2 40 B (NZgpape) & 25
F %0 BE(NZepq) > B~ B R LE D B
%t s QRS 4F & kA5 5] #5> 11 22 F A= 45 BE A
LT BEET R OLE R RO RO 2SR A
PSRN D SRR LWl e
FAdogEd RVEF R &) BT Q% 1
2RpEDEFRFETHER A EITL SHE
Fo2_f HI8T5 F v Rl R 2L R AR BE T ROLE
FEERSEIFS QRAME WA RLET AR YR
R AR BT S > RS N

Input: Orignal signal M, the signal of the
threshold transformation TF, the position of
the decision R-peak rpeak-

Output: Final QS-peak location gspeak-
Initialization: i =1 (the number of the

decision R-peak), j = 0 (the number of the

F record), nzg, = 0 (the first position of
none zeroes record in front of the R-peak),
nz.,q = 0 (the first position of none zeroes
record back of the R-peak), num =0
(amount of the Q-peak and S-peak).

Step 1:

Let j = rpear() — 1.

Step 2:

If TFG)>0, then let j=j—1 and
continue this step. Otherwise, let nzg, = j
and go to step3.

Step 3:

Let j = rpear(D) + 1.

Step 4:

If TFG)>0, then let j=j+1 and
continue this step. Otherwise, let nzepq = j
and go to step5.

Step 5:

If  F(nZsiare) > F(peak()) , then let
QSpeak (num) = the position of max (F(
NZgtart: Fpeak(1))) and num =num+1 .
Otherwise, let gspeax(num) = the

position of min (F(NZggart: Ipeak(1))) — and
num = num + 1.

Step 6:

If F(nzeng) > F(rpeak()) , then et
QSpeak (num) = the position of max (F(
Ipeak(1):NZeng)) and num =num+1 .
Otherwise, let qspeax(num) = the

position of min (F (rpeak(1): nzeng))  and
num = num + 1.

Step 7:

Let i =i+ 1. If i> length of rpeqy, then finish
the detection and the gspeax is the final Q-peak
ans S-peak location. Otherwise, go to stepl.
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2- . T WBREREFRRE
ECGrecord Total(beats) TP FP FN DER(%) Se(%o) P(%) Accuracy(%s)

100 2273 2273 0 0 0 100 100 100

101 1865 1864 1 1 0.11 9995 99 95 99 89

102 2187 2187 0 0 0 100 100 100

103 2084 2084 1 0 0.05 100 99 95 9995

106 2027 2012 0 15 0.75 9926 100 9926

107 2137 2129 0 8 038 99 63 100 99 63

109 2532 2528 0 4 0.16 99 84 100 99 84

111 2124 2123 0 1 0.05 9995 100 9995

112 2539 2539 0 0 0 100 100 100

113 1795 1795 0 0 0 100 100 100

114 1879 1876 2 3 027 99 84 99 89 99.73
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Detected Wave, TF[n]

Detected Peaks
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