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Fig.2. Flow chart of head rotation angles as a quality control of our/proposed adaptive

filter.
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Fig.7. Correlation plots of 21 groups of experimental results(the red lines in the
plots indicate linear relationship of y=x): (a) shows the Correlation plot of CHROM
method; (b) shows the Correlation plot of combining CHROM with the our proposed

adaptive filter.
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Table 1. Comparison of experimental fesults before and after combining the filter proposed in this

paperwith different traditional methods.
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MAE/bpm RMSE/bpm R? MAE/bpm RMSE/bpm R?
GREEN 5.98 8.65 0.5471 3.88 4.95 0.7217
CDF 5.46 9.22 0.5993 3.18 4.16 0.8402
POS 3.22 4.85 0.7644 2.86 3.61 0.8181
POS+CDF 6.69 11.59 0.4774 3.25 4.42 0.8517
CHROM 2.44 3.66 0.8142 2.22 2.74 0.8401
CHROM+CDF 4.71 8.90 0.7514 2.62 3.46 0.8901

F 1 AR CE TR 28 5 AR FEI4E 4 /71 (GREEN, CDF, POS, CHROM)
ZEE TS0 (H Y] MAE F1 RMSE iR 24558, M E A a] DUE H DU A0 5 v 38
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Head rotation adaptive, contactless robust heart
rate detection method’
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Liu Ming" 2% Hui Mei!?
1) (School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China)
2) (Beijing Key Laboratory for Precision Optoelectronic Measurement Instrument and
Technology,Beijing Institute of Technology, Beijing 100081, China)
3) (Yangtze Delta Region Academy of Beijing Institute of Technology, Jiaxing@ 14019, China)
Abstract
The dominant challenge of vital signal monitoridg based on facial video is
to eliminate the interference of motion artifacts.'n this paper, we proposed
a non-contact heart rate detection method/based on an adaptive filter
constructed by head movement information to tackle noise of motion
artifacts caused by the rigid rotation of the subject's head. The two-
dimensional and three-dimensional feature points of the subject’s face are
used to calculate the yawrand pitch Euler angles of the head movement,
then the yaw andpitch Euler angles are used as a novel signal quality index
(SQI) for/mg@dulating process noise covariance to construct an adaptive
Kalman filtet, and finally a robust heart rate estimation is realized in this
method. The experimental results show that the proposed method can
effectively suppress the noise caused by the head rigid rotation with an
average absolute error of 2.22 beats/min and a root mean square error of
2.76 beats/min, which are statistically significant with an accuracy
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improvement of 9% and 24.6%, respectively, compared with the existing
methods. The adaptive non-contact robust heart rate detection technique
based on head rigid rotation may effectively enhance the accuracy in real-
world motion situations, as well as broaden the range of applications for
IPPG in the field of video-based monitoring of health conditions.

Keywords: facial video, non-contact heart rate detection method, head rotation, adaptive

Kalman filter
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