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Abstract: Recently, with the spread of Internet of Things (IoT), a video surveillance system is widely used to detect abnormal
activity using cameras and sensors. In such video surveillance system, non-contact heart rate measurement is a highly required
technology to predict the occurrence of abnormal activities and suspicious humans. In this paper, our main contributions can be
summarized into two aspects. First, we compare the accuracy performance of heart rate measurement using six heart beat waveform
acquisition methods and two heart rate calculation methods. Next, based on the heart beat waveform acquisition method showing
the best accuracy in the previous section, we propose a new heart beat waveform acquisition method and compare its accuracy.
Finally, we discuss the influence of image resolutions of RGB cameras on accuracy performance, to validate the requirement for

surveillance cameras in realistic scenarios.
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Table 1 Heart rate estimation results using zero-crossing for six methods

=l Wbe JadeICA | G F v > F/b G FE% R, GF ¥ %/ | FastICA IVA
oxlmeter
L (1) 87 91. 1 64. 7 64. 7 82. 4 74.9 84.5
i (2) 109 109. 2 107.1 107.0 109. 2 88.5 85.8
L (3) 93 96. 1 88. 4 88. 2 95. 8 85. 2 93.0
L (4) 95 92.6 93.0 93.9 92. 8 72.7 76. 2
THEH) (1) 142 98.0 77.4 75. 1 114.0 83.7 92.3
MEE) (2) 117 116.4 93.1 90. 8 114.2 75.5 91.4
THEH) (3) 138 110.7 93.7 93.0 121.7 86. 0 122.5
THEH) (4) 121 117.3 101.8 101.7 110.6 89 87.0
£ 2 6 DOTIEIT FFT & O 2 D HU e i 5
Table 2 Heart rate estimation results using FFT for six methods
=l A @he JadeICA | G F v F/b G R R, GF ¥ %/ | FastICA IVA
oxlmeter
i (1) 87 90 90 78 36 90 36
i (2) 109 110 56 62 110 110 110
L (3) 93 96 96 92 38 96 38
i (4) 95 92 48 70 92 92 92
HE) (1) 142 102 140 50 40 40 40
HE) (2) 117 112 62 56 38 112 38
TEH) (3) 138 142 136 48 32 114 32
HE) (4) 121 122 52 89 40 122 40
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Table 3 ~ Heart rate measurement result using proposed Table 5  Heart rate measurement result using zero-crossing
method for each resolution
=R pulse JadelICA REFIE V= A p}dse 4K 2K | 960x540 | 480x270
oximeter oximeter

L (1) 87 91. 1 105. 6 k(1) 87 90 100 90 152
i (2) 109 109. 2 109. 7 L (2) 109 110 | 118 110 126
i (3) 93 96. 1 95.7 LR (3) 93 96 96 98 96
L (4) 95 92.6 91.8 Lk (4) 95 92 92 92 94
THEH) (1) 142 98.0 103.9 ) (1) 142 102 | 140 102 140
M) (2) 117 116. 4 116. 6 TEH) (2) 117 112 | 112 112 156
HEE) (3) 138 110. 7 115.3 TEH) (3) 138 142 | 136 114 144
THEH) (4) 121 117.3 119. 4 TEH) (4) 121 122 | 118 124 134
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Table4  Heart rate measurement result using zero-crossing

for each resolution

=’ pulse

> 2 rineter 4K 2K | 960x540 | 480x270
2 (1) 87 105.6 | 90.9 90.9 97

L (2) 109 109.7 | 105.6 | 108.8 95.3
27 (3) 93 95.7 | 108.8 | 97.1 98.9
L (4) 95 91.8 | 102.6 | 95.2 101.9
) (1) 142 103.9 | 113.7 | 104.3 101.6
HEH) (2) 117 116.6 | 112.4 | 106.2 104. 9
) (3) 138 115.3 | 101.8 | 106.4 112.6
THEH) (4) 121 119.4 | 106.1 | 103.8 100. 1
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