THHAL P AT FE
IPSJ SIG Technical Report

BRI ERERR{R Z R A U 1= FE 500 0 30 TE 0D 47 BE ARG

HOHRE D Rk Wk RS

BIE oo J U 4 VARYYE (COVID-19) DFAER, Ax OEFEFERUITIRIEICE/L L T\ D, K, Zoom, Cisco
Webex, Microsoft Teams 72 & D7 T 7 RR—Z2DET A Y —/VNES R LTNWD Z Lonh, Wy ezl 2 kb
TG, (AR L, EFEITEZENFREE o7, ZDV =T —7 AX A VORELIZHE SN T, A%
OREFEEZ ) E— N CTHBETIEREROFENEE > TWVDH. ARTIE, 777U RR—ADOETAEHEY — /IR
il A HEE TR EBRAL, VE— NETAZHH L COMBOHEERHEZFHMIT 5. X518, I F I FR/EHELE
ZRWT, FEEE O EHEE )T 2 BB OB A RREET S .

F—I—F  LIEAEE, PPG, WG

Accuracy Validation of Non-contact Heart Rate Estimation Using
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Abstract: After the outbreak of COVID-19, the people’s lifestyle is drastically changed. In particular, thanks to the wide spread
of cloud-based video conference tools, such as Zoom, Cisco Webex and Microsoft Teams, we can meet each other virtually and
work together without physical contact. Inspired by this remote work style, the demand for checking the people’s health remotely
is increasing. In this article, we adopt the non-contact heart rate estimation method to the cloud-based video conference tool and
evaluate the estimation accuracy of heart rate using remote videos. In addition, we validate the impact of video compressions to
the non-contact heart rate estimation using variety of compressed videos
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Table 1  Accuracy of heart rate estimation using video recorded

by Zoom.
AV R RMSE
ICA 19.76
PCA 23.84

GREEN 23.84
CHROM 30.14

POS 32.56
SSR 34.48
LGI 28.17
PBV 26.97
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ERE DSR2 ZNERT. Bif & [FREIC, RMSE O
HIZIE, Polar OHI OfEi# HfE & LTHRAL TV 5.

INDLORNDLLNB LI, Bpa—T v 7 ORGE
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2 MRBL 640X 480 DBMGITHT 2 MG S E & DR EHEE R EE ORGSR (H.264/AVC) (10 A RMSE % F8#H 2 71)
Table 2 Results of video quality and heart rate estimation accuracy for video with a resolution of 640x480 (H.264/AVC) (RMSEs less
than 10 are highlighted).

By hL— b PSNR DB HEE I % RMSE
(kbps) ICA PCA GREEN | CHROM POS SSR LGI PBV
28 35.12 19.48 18.00 25.44 32.88 36.39 35.11 41.84 31.25
49 37.65 23.63 23.55 24.53 36.81 29.53 27.68 27.05 30.01
69 39.00 16.56 19.61 34.27 30.08 29.55 26.40 30.54 27.71
99 40.43 15.51 17.88 31.87 22.59 36.08 19.99 31.83 24.62
200 42.83 19.65 11.12 19.17 26.24 29.28 11.74 26.55 25.91
602 44.86 25.41 20.85 7.26 8.92 12.42 6.56 10.56 28.23
1002 45.40 7.84 9.14 4.91 6.47 8.70 5.08 7.68 11.79
3003 46.47 7.98 19.96 5.01 5.26 5.56 5.33 5.18 9.63
5002 47.19 13.64 11.67 5.13 4.96 5.76 5.32 5.14 17.38

K 3 fRBIE 640 X480 DML 2 B IE & OB ER L ORSR (H.265/HEVC) (10 Kifi> RMSE % i #71)
Table 3 Results of video quality and heart rate estimation accuracy for video with a resolution of 640x480 (H.265/HEVC) (RMSEs less
than 10 are highlighted).

Ey hL—k PSNR D HEE %5 RMSE
(kbps) ICA PCA GREEN | CHROM POS SSR LGI PBV
30 39.27 22.57 23.40 25.75 28.15 31.82 28.28 26.56 27.58
51 41.49 14.74 16.00 29.45 31.66 31.49 33.92 30.42 32.70
71 42.49 16.75 15.36 20.43 30.48 30.85 23.96 20.70 21.73
101 43.36 13.61 14.93 18.40 21.09 19.07 18.63 18.35 18.09
202 44.50 10.02 18.00 13.88 25.59 30.59 19.33 24.22 20.86
600 45.65 9.50 12.57 5.89 12.43 11.58 6.70 9.87 9.77
999 46.13 7.52 6.60 6.05 8.35 5.72 5.34 5.04 5.86
2999 47.24 28.00 15.17 6.19 6.04 5.65 5.61 5.33 9.21
5004 48.00 9.18 6.08 5.08 5.14 5.40 5.29 5.08 5.22

4 FRBHE 1920 X 1080 DG4 5 MG an B & D BHEERE L OFE R (H.264/AVC) (10 AKfiii > RMSE % 5 277%)
Table 4 Results of video quality and heart rate estimation accuracy for video with a resolution of 1920x1080 (H.264/AVC) (RMSEs
less than 10 are highlighted).

By hb—h PSNR BRI %9 D RMSE
(kbps) ICA PCA GREEN | CHROM POS SSR LGI PBV
40 29.49 17.10 23.73 19.80 41.96 44.68 52.84 38.82 30.09
64 33.18 17.95 27.07 17.60 38.44 25.42 25.28 22.49 22.71
95 35.40 26.62 26.35 16.22 30.19 32.55 32.05 29.61 37.25
195 38.49 25.26 19.10 13.64 21.48 35.30 32.23 27.13 25.60
596 41.91 8.21 17.01 12.55 27.77 19.85 10.40 11.52 20.28
996 43.14 25.84 6.49 11.10 8.46 8.41 6.90 7.70 12.89
2994 45.34 5.33 15.18 9.29 5.43 3.97 3.71 3.55 11.90
4991 46.18 6.08 6.33 8.49 4.50 3.90 3.73 3.37 11.41

(©2022 Information Processing Society of Japan 4
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R D WA E & DA EHEE RS L O RS R (H.265/HEVC) (10 Aii> RMSE % ifiii# 17)
Table 5 Results of video quality and heart rate estimation accuracy for video with a resolution of 1920x1080 (H.265/HEVC) (RMSEs
less than 10 are highlighted).

By hb—h PSNR DA E %9 D RMSE
(kbps) ICA PCA GREEN | CHROM POS SSR LGI PBV
40 33.46 22.67 22.38 21.69 25.54 45.64 35.72 38.20 18.91
64 36.62 19.05 25.68 24.48 30.54 40.75 29.33 33.76 30.39
95 39.38 20.32 13.89 18.68 29.05 41.95 40.99 42.90 24.53
198 42.07 15.51 10.71 12.96 30.50 14.73 11.64 29.10 17.08
599 4431 8.99 7.95 10.45 8.46 7.78 4.41 6.00 12.66
999 45.05 5.22 6.82 10.34 6.77 4.31 4.01 4.67 12.96
3004 46.45 5.54 5.48 9.34 5.47 3.96 3.68 3.49 10.60
5013 47.24 6.08 4.91 9.39 4.62 3.84 3.66 3.36 11.13
RTER% Cik~7= X 512, rPPG FEEH 5 —ELL EOSEIC PPG FHEDRERFEE T > T &3k, T L EREY —
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nd. HlZIE, SEIOFELER LKLY, H265/HEVC & F|H
T5Z LT, F—FED PPG FEOKE (K 10 © RMSE
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