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The first step was detection from finger and
hand

MEMS Mic and make cavity closed
with rubber ring Artery tracking

2011.07.10
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External Auditory Meatus

Comletely closed Almost closed Closed a little Open

Inner type earphone
Can make the closed cavity with enough S/N ratio

Inner closed earphone
(not suitable for listening to music in mobile condition)
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H-Ear

By closing the ear canal, H-Ear can act as a pressure sensor to detect
pulsation of the artery near the eardrum.

Ear Structural Drawing

— >

Auricle External Ear Tympanum Inner Ear

Stirrup Semicircular Canals

Incus

. Malleus ——
Making a r \f 4
closed ca_V|ty . '_ \
4 Eardrum
External

i Vestibular Nerve
Auditory

Meatus

Vestibular Nerve

Cochlear Nerve

Cochlear

\ Eustachian Tube

Sound Pulse wave

AFSHIRE B A s Confidentiab,




n Sal uslek
“H-Ear”

By closing the external auditory meatus, H-Ear can act as a pressure
sensor to detect pulsation of the artery near the tympanum

Features

1. Commercially available audio earphone is used to detect pulsation

2. Earphone can usually be used to enjoy audio and occasionally used to detect
pulse wave when the user chooses

3. Signal is processed to get clear pulse wave forms

Example of waveforms
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tube/, Further Improvement
Small modification required ~ | Signal Processing Is undergoing
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artery
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frequency division multiplex

Pulse wave

of heart Sound

10Hz 100Hz
> Log f(Hz)
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Vital signal Detection with conventional earphone
1.5 A DI R A SIctYELE

Possible to detect heart beat while you are listening music
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Possible to use headphone

& aht-heart beat
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Possible to count heart beat while you are excising

EMSF ROBEICED/ A XNETHREL,
Flywheel BN REH =5 LT, WM EBERK T 5/ XHLTRAKRDAY U MME
AIRE

= — e | [k BREHERREL Ao AT A
2015/3/6 = 1 T —AESHRRE - A 2(3101472@cc m-kagaku.cojp)
5 B T T
eI=TeEE /M1 1§ B hiroshi.ogawa@salustek.com)




nSa uslek

Our roadmap

e H-earl 2013

e Can detect heart beat with conventional earphone

e H-ear2 first half 2014

e Can detect heart beat with conventional earphone while
you are listening to music

e H-ear3 2" half 2014

e Can detect heart beat with conventional earphone while
you are listening to music and exercising

*H-eard
e Coming in Autumn 2015
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