Two types of MEMS Doppler sensors

Micro Laser Doppler Velocimeter

zzzezs Detection of beat signal
BaBEES
EB NS

Based on beat signal resulting from the
interference between two Doppler shifted
light beams from moving objects.
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Can measure the absolute value of the velocity

Micro blood flowmeter
with a built-in contact pressure sensor

Probability application to the
behavior of the speckle pattern

Based on the probability application to
the behavior of the speckle pattern
resulting from interference of scattering
light.
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Immune to the vibration and
the fixing direction of the sensor




Micro Laser Doppler Velocimeter (n-LDV)

B Extremely small size: 2.8mm x 2.8mm x 1Imm thick

Il Non-contact velocity (speed)
parallel to the sensor surface is measured

l Measurement speed range : 10-20,000um/s

Laser-diode

B Measurable materials : Plastic, metal, — :
A . Glass layer| & :
paper, liquid, etc., except for mirrors Si layer | 1
and colorless transparent objects ' '
i L“W|
AppllcathnS Micro Doppler Sensor chip
sensor

Speed measurement in tight
spaces, e.g. Robotic hand
slippage detection
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Experiment & Results
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Blood flow sensor with a built-in contact pressure sensor

Significance of blood flow measurement

Since blood flow carries oxygen, nutrients, heat and information related to
the physiological state of the body and autonomic nerves to the tissues in Transparent lug
every corner of the body, measurement of the blood flow is very important. thermistor /

Significance of contact pressure measurement

Since blood flow is greatly affected by contact pressure, measurement of blood \
flow taking into account contact pressure is essential
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Blood flow sensor with built-in contact
pressure sensor and temperature sensor

easurement area: finger calf
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Applications

Detecting individual differences in exercise effects
based on changes in blood flow

3 . . . .
o 3 Changes in blood circulation during and after
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Detectlon of heatstroke, stopping exercise

Detection of diabetes and stress and
dehydration

relaxation based on LF/CF M¥éIndividual differences have also been observed in stroke
volume. Which is determined by measuring the change in the
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Application to oriental medicine
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