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Development of Heart Rate Monitoring System Using Smart Glass
—Proposed of the New-algorithm for Reduced Noise of Electrocardiogram Derived from Head —

KIHARA Hiromu (Information and Systems Engineering, Graduate School of Engineering)

LEE Jihyoung (Department of Information and Systems Engineering, Faculty of Information Engineering)

Abstract

We proposed the new digital filter algorithm for reduced noise of electrocardiogram (ECG) derived from the head. The proposed
algorithm is based on the estimation technique of noise from one beat of ECG during exercise. The estimated noise is updated by
50% of noise derived from the latest beat and 50% of the noise derived from accumulated beat. The updated noise is devoted to
ECG for detection of R-peak in next beat. In 3 healthy male participants, stationary state and 40, 50 W loads exercise using cycle
ergometer for 30 seconds was performed, respectively. The results indicate that noise of ECG derived from head is decreased. In
conclusion, these findings suggested that the proposed adaptive filter might be practical signal processing for reduced noise of ECG
derived from head.
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Fig. 1 Flow chart of proposed algorithm.
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Fig. 2 The position of electrode and sensor (left; a) ,

motion protocol (right; b).
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Fig. 3 The Waves of ECG derived from the head adapted band pass filter and adaptive filter during stationary state and exercise load
(OW (a), 40W (b), 50W (c), 40W (d), OW (e))

- 31 -



AR IRE, 2E

1 W7 4% & BPF A L7 BiaAE L ERIC I T
% R E—7 OBMHEBOMER

Table 1. Detection ratio of R-peak from ECG derived from head
adapted adaptive filter and BPF

Total Detection
False False .
number . . ratio
Positive Negative
of R-peak [%]
Band pass
624 75 16 85.42
filter
Adaptive
624 75 16 85.42
filter
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