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Contactless measurement of blood pressure based on digital color images

Nakano, Kazuya
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Contactless image sensing of pulse wave transit time (PTT) using two digital

color cameras was proposed. Moreover, we successfully obtained the PTT using a contactless
measuring system composed by two digital color cameras recording the face and hand of subjects. In
this study, we simultaneously measured SBP and PTT by using a sphygmomanometer and the contactless
measuring system for PTT measurement, resEectively. We made SBP (systolic blood pressure) increased
by asking participants to either grasp a handgrip or momentarily interrupting breath. As the
results, the mean PTT under stress was significantly lower than that without stress, which is
consistent with an increased SBP. Therefore, we demonstrated contactless measurement of SBP based on

PTT.

RGB



1
(PWV: Pulse Wave
Velocity) PWV
L
(PTT: Pulse
Wave Transit Time)  Tprr, PWV  Vpyy
Vouwv =L 1 Torp (1)
PWV
Moens—Korteweg
L E-h
Vowy S— =, =—> @
VT or-r
PTT
E , h ,
> P
E (SBP: systolic
blood pressure)
E=E,expaP, (3)
E, SBP E a
P, SBP
@ 6
PWV  SBP
P=a InT, . *a,, 4)
o [(05)
PTT
, PTT
RGB
PTT
2 RGB
RGB
PTT PTT
SBP
SBP PTT

Fig.1

PC
PCI Express
RGB
HAS-L1, LED
Fig.2 Rest
PTT

26.4 5

PTT
PTT SBP PTT

White light source
(Light emitting diode lamp)

Q\RGB camera |

e — }
Analyzer |

Trigger

= | i
"\Ring-shaped:

polarizer |
S :

: ‘g\ ROl

Measurement area .-’

! Ring illuminator

Fig.1 Contactless PTT measuring system.
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Fig.3 Pulse wave extracted from blood
volume variation.
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Fig.4 Pulse waves in face and hand to
determine PTT
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Fig.5 Comparison of before and after
grasping for SBP and measured PTT. *p <
0.05,n=5.
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Fig.6 Measured PTT evolution when
holding breath.
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Fig.7 Linear or curve fitting between measured

PTT and SBP.
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