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Research on non—-contact heart rate measurement based on facial videos
HAN Zhan, ZHANG Chipu, WANG Hongbo

(Academy for Engineering and Technology, Fudan University, Shanghai 200433, China)

Abstract. Traditional contact —based heart rate monitoring carries risks of skin discomfort and infection, while non — contact
technologies suffer from high costs and poor environmental adaptability. Existing methods face accuracy limitations in complex
lighting or motion scenarios, failing to meet the demand for continuous, unobtrusive monitoring. This study conducts visual
perception research on key signals in video—based heart rate monitoring, combining time—frequency analysis with the classifier—
based CHROM algorithm. The effectiveness of the algorithm is validated through multi—dataset experiments. The research aims to
accurately extract heart rate signals and subsequently enable continuous non - contact monitoring through this technology. This
approach enhances the stability of healthcare monitoring quality and automation levels, providing a novel technical pathway for
unobtrusive physiological parameter monitoring in intelligent healthcare contexts.
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Fig. 1 Human skin reflection model

NS e 20 21 5 5% T e DGR BRI, 4040
SRAERE ARk B B IR T 1 B2, K
AL 25 2 R[] (1) ) B i 30 03 e e
A A S S RO RV QL R F L
PRAbAS R, (EAROCTE YA, TS IX 2 28 3 20 21 s i
OGRS R FE A A A PR AR AR 8 i
KA VAT PR IX 618 [ A H Y51, RIVAT DA rhfige 7 1
5D RGBS BN rPPC FFIENE . T
(R Ao X A 30 A0 R 9 o A 2 6 U B
S A AR B AL 3 AT, K R B SRR A R T
Beah 5z s s B RAE . TEBS IR OR e
FE TR (A AEAE SR BE I B 0 SR, o U

FI S KA BRRER S RGB (BN
C() =1(1) + (v,(¢) +v,(2)) +v,(2) (1)
Horh, ¢ (1) ®W T RGB =l i iS4
1(1) FRRCHRR T F 8, HBE 32 ) T B S
b 2 B 20 BU S ek M R R el AR A 2 R
v, (1) Flw,(¢) 7350 S WA T S A o0t (3R B2 2 B 4%
JSF) 518 S e (B 2 SRR A5 ) 1 2
YERL; v, (1) Fom EURAL AR R BEDLIR S T4, |
W3NS EI(1) w, (1) Flo,(¢) Y0038 T2k 1
IR ITIEIX A3 RSy S AN S B o %F I AT

VR

”d(t)zud'do+up'P(t) (2)

Hop ) w, RN R LD B AL )
ity dy RONFRSRRIESHG o, RO MLLE A
53R B AR R E W MO0 | A 1 ] 40 e i R g
g5 p(1) FonMAE K (BVP) PIBAHE; u, FR
NS CIEE R E R A 5 s, Rl s(2) 2390
FERBE T S RN YRR AS o i 5 sh Ak B o) i
s(o) TS FTA AR T IR R (AR AR LIS
Bl SRR IRBDEIIIN AR ) 5 1, R Gk
PERESSRES R 1, - i(0) XSS R G
JGR BN A AL, AR AR H B S A S
s(t) HIEIER 1, - i(e) PASIRA BE S A
SYE R AL R . i B & B R 5
18 SRR o, v FHORRAE S 28 B R S 43t . i
A5 .

u,*cy=u, s, +u, - d, (5)

Hor, u, s HEUSUHRe P 1 B AL 6 ) i
co FRAREEG AT ESHL,

Bt e A B 1(1) w, (1) w,(t) B35
R RAEFS A I w, ey A C () JET R,
A

C()=IL - [1+i(t)] - [u,

s(t) +u, - p()] +v,(1) (6)

TERE TR 1) 2 BB HOG I AR T %O 55
TETWEEIET C () o el iy i 25 i ik b
(BVP) BIEHFAE p(1) .

2 FEEMtORNERE

2.1 WERE

ARG T — PR ARG T ARG
MR o %7 TR AR 42 fb XA A | A gt A 2 (%]
2 i X BCABOR R SR R

(1) ARAT T 5] (04 35 B A~ 2o A% P 485 Skl
P4 B AR AL (AR | iz — b B

(2) ROL 2 A« A% 0o AT 55 7E T $12 BN G #0450 v
() BRI SR FH QS A Rl S R A X e
EISWOPNITHIPS DAL R e i T e L5 S
i BRI 20 R IR X (RO, FF- 3R
TE I DB N BT PR A5 S

(3) 1PPG {55 4R B A 45 ROL PYUSCAR 1y 554
T BARX I N 458 18 RCB AR 2558 A4 {E, A
M3k 79146 PPG (55

(4)rPPG 155 Wi Ab B . 7F W 4 21 )il iy +PPG 15

'CO+us.



514

G S AN 2RO [ L B S ¢ 3

S X HIET T AR R AR EE B AEE S i e
FEHRIEL 0 A5 B B RO BB ), X Be A o i
PURPE N 2, AW AE FAL RS, X PPG {F
SHERT T A — A AR B -l 3 I 2 BRI

(5) DFRPEH ST 1PPG {55 B A W] B e
IE e e 57 B 5 A0 Ak B B2 AR A Sy 28 L0
WF-Bewle) V2 R, SR SEBR R AR i oPPG 5
55 Z B SR B IR BE TR W A5 AL AR
B AR K A R S R A A TR
O3 M, SE AR R A YR E B () 22 2 A AR
Wi A TR Ao Y 2 Bl o 3ek T 5 A 4 R K
e | SEBC S VR AR A R R SR, e 258 RS
HERL DS E

AT 51
PNszivail]
ROIENE
NS IEeIN e
tPPG 5 53R
JH—1k
1PPG {55 kb 2
D,
LA T

2 EEmtOENEERRE

Fig. 2 Basic process of non—contact heart rate measurement
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Fig. 4 Examples of experimental scenarios for the UBFC dataset
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