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Non-contact Heart Rate Detection Based on Facial Video

ZENG Zi-lin' , HU Zhi-gang'* ,SHANG Peng’ , WANG Xin-zheng' and FU Dong-liao
1 School of Medical Technology and Engineering, Henan University of Science and Technology,Luoyang, Henan 471023, China
2 Shenzhen Institutes of Advanced Technology.Chinese Academy of Sciences,Shenzhen,Guangdong 518055, China

3 Henan Engineering Research Center of Intelligent Rehabilitation Robot, Luoyang, Henan 471023, China

Abstract Non-contact facial heart rate detection based on video is susceptible to interference from ambient light and motion arti-
facts,and the accuracy of heart rate detection results is low. To address the above problems, this paper proposes an adaptive
thresholding denoising method which combines ensemble empirical mode decomposition(EEMD) and standardized Euclidean dis-
tance to reduce external interference and improve accuracy. Firstly.the green channel pixel mean is selected as PPG signal from
RGB image model recorded by camera,and then the signal is preprocessed with a filter to eliminate the signals outside the heart
rate range. Secondly, the EEMD is combined with standardized Euclidean distance to threshold and reconstruct the intrinsic modal
function. Finally, power spectrum analysis with Fourier transform is performed to calculate the heart rate. Experiments show
that,compared with the methods based on wavelet transform and empirical mode decomposition with adaptive, this method has
better stability and accuracy in denoising of non-contact facial heart rate detection,improves the robustness of heart rate detec-
tion, which is suitable for daily non-contact real-time heart rate monitoring.

Keywords Heart rate measurement, EEMD, Euclidean distance, Threshold, Non-contact
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Table 1 Comparison of heart rate test results at rest
ES M,/(bit» min~ ') RMSE  Mue./% r
Xwk[15] W 6y F % 2.4673 1.4832 3.2100 0.9612
X119ty % 1.2356 0.8613 1.4200 0.9763
AXH % 1.0350 0.6306 1.1500 0.9836

i 1 AT, AR SCT7 S ASCHR L] SCHRE LS o 9 75 S 19
FHEBREINT 3 MR RBIYKRT 095, FTH AR R X
3 7 S AE NI i Ak B 1 B0 R A AR B B PR BE L 5 H A T
X EE AT LA AT H AR SCHR H A 30 I D5 35 0 L A . AR SO
R AR T AT T A0 A 2 0« A o R 0 AR A ]
o SR 5 R R 7 A5 5 B AR R JEE R AT 33 R A AR 5
UCHEAT B 53, A A R .

A 2215 A 2l Sk 0 B B A H A A AT BURE SK L
Se Ty b /1T A R R/ 1S AR 1 B2 7 2R gl O il
SO0 L B 0 SR 25 S 5 2 B A

ERIAPN T TN T E T

Table 2 Comparison of heart rate test results during slight motion
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