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Mobility that turns everyday driving into a health-
enhancing experience for all occupants.

Using pulse waves to detect internal physiological
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The importance of healthspan is increasing, but :@:3 - Al learns pulse-wave features with reduced noise and
few people engage in health-conscious behaviors. - detects pulse waves with high precision.

Detecting facial expressions and behaviors may -
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reveal internal changes only after it is too late to Applications Development completion
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+ Breathing guide for conditioning

Accurate sensing may be difficult in the noisy H: The service can apply to all occupants
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environments characteristic of vehicles.
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_Technical details

Principle of IR camera pulse wave sensing

Infrared light

Weak reflected light
Skin
Blood vessel

The heart

Dilation Pulse wave signal
contracts.

IR camera )
Hemoglobin level up

Hemoglobin in the blood absorbs infrared light.
Infrared light is radiated Repeated

Infrared light

Strong reflected light
Changes in skin lightness 9 9

are used to measure blood Skin

flow near the skin surface. Blood vessel

The heart

Constriction
relaxes.

Hemoglobin level down




Vital si gns sen sin 0 ~Detecting unnoticed changes to prevent accidents and health issues ~

_Technical details

Al learns noise-reduced pulse-wave features from camera images and forms noise-resistant pulse-wave sensing.

AN

Al learns long-term pulse-wave frequency patterns.

Comparison of facial movements in the cabin environment
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Technical details

Detection performance in a moving vehicle

Data from a male in his thirties during nighttime driving
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Example applications

Reduction of car accidents caused by drowsy-driving Early intervention in driver sleepiness can help restore alertness
s ) comfortably and sustainably.
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Reference : July-September 2025 data published by Ministry of Land,
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Detecting early signs of sleepiness to promote
wakefulness.

Karolinska sleepiness scale
(Kaida et al., 2006)

Sleepy

Extremely sleepy
(can't keep awake)

Time (min)

Wakefulness decreases in a non-linear manner.
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+ After a threshold, the decline becomes rapid rather than gradual.

Severe sleepiness is a physiological drive and is difficult to suppress.
- External stimuli such as sound, light, and vibration become less effective.

Per‘f’oc[nance ¢ !
decréagse = + The driver becomes uncomfortable when woken up forcibly.
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Example applications

Reducing irritation and promoting driver relaxation

Routine driving time during the commute can become an
opportunity for the driver to refresh their psychophysiological state.
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The sensing system helps drivers notice
long-term changes and improve their
behavior at work and in daily life.
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Example applications

Mental and physical conditioning

Breathin g techni JUES are one of the few ways to directly influence the autonomic nervous system and
effectively shift emotional and physiological states.

Relaxation 4-7-8 breathing > @ > The parasympathetic nervous system becomes
dominant and induces deep relaxation.

Four-second ~ Seven-second  Eight-second
inhale hold exhale

nervous system stabilizes.

Stress reduction Ten-second breathing @ > @ Heart rate returns to normal, and the autonomic

Four-second Six-second
inhale exhale

Concentration Breath of Fire 3 3 P reear  The sympathetic nervous system is activated,
boosting energy and sharpening concentration.

One-second One-second One-second
[SGEE [SGEE exhale
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System configurations

In-cabin ambience

design

i _— S - Devices
eep, equest for the control of in- H
N Wake-up cabin ambience . E Seats
# > Vehicle ECU : HVAC, etc.

Suggestion 1

In-CaI’ camera Pulse waveform
Sound Ul

Pulse rate 9 Irritation Ampllfler, SpeaKETS

Offered by Tokai Rika

Suggestion 2
Vehicle ECU :
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& bm
In-car camera Fatigue | Slecpiness

Pulse rate e Irritation

Illumination

Fragrance

Offered by Tokai Rika

Tokai Rika can also separately offer a pulse-wave detection system, an internal
state estimation system, or individual software applications. R



