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Low Complexity Heart Rate Estimation Algorithm for Wearable Device
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Abstract - A novel heart rate estimation algorithm is presented based on normalized least-mean-square (NLMS) algorithm.
This paper presented a three-step processing scheme for estimating heart rate from PPG signal with motion artifacts. The
proposed active noise cancellation algorithm has low computational complexity compared to the NLMS algorithm. Experimental
results show that the proposed algorithms perform similar with the previous algorithm under motion artifact noises.
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Fig. 1 PPG sensor signal (a) without motion artifact (b) with
motion artifact
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Table 2 Errorl(average absolute error) results (unit : BPM)

set TROIKA NLMS+AFT RIQHel
(5] [4] gglE

1 2.29 1.75 1.70

2 2.19 1.94 3.99

3 2.00 1.17 1.28

4 2.15 1.67 1.45

5 2.01 0.95 0.82

6 2.16 1.22 1.36

7 167 091 0.86

8 1.93 117 0.94

9 1.86 087 0.54
10 470 2.95 6.31
11 1.72 1.15 0.99
12 2.84 1.00 0.95

o+ FEHEA 2.34+0.83 140+ 0.60 176+ 1.69

E 3 Error2(QA WEe Ao 3t Hagh 2
Table 3 Error2(average absolute error percentage) results

. TROIKA [5] NLMS+AFT A OHE
5 [4] I
1 1.90% 1.59% 1.49%
2 1.87% 1.99% 3.79%
3 1.66% 1.02% 1.09%
4 1.82% 151% 1.41%
5 1.49% 0.75% 0.64%
6 2.25% 1.05% 1.12%
7 1.26% 0.72% 0.65%
8 1.62% 1.04% 0.86%
9 1.59% 0.76% 047%
10 2.93% 0.93% 4.20%
1 1.15% 0.79% 0.67%
12 1.99% 0.79% 0.74%
g 1.79% 1.16% 1.43%
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