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Presentation outline

Background

— Telemedicine & Telecare is needed?!

— The medical insurance system has been changed.
* Development system

— A simple telecare system was developed using
commercial information structure.

System evaluation
— The system was applied to home rehabilitation

— The physiological parameters were measured and data
were obtained intermittently as the therapist wants

Ubiquitous Health Care Chiba University

Telemedicine now

B Operating 5.7%
B To be built 1.3%
0O Plan 10.7%

O No plan 75..4%

B Not decide yet
6.9%

MEDIS Jan. 2003

Ubiquitous Health Care

Chiba University

Main issues
» Evidenced Based Medicine
« Application of Information Technology

 High Quality of Medical treatments
— Education for medical staffs

Medical Insurance (2002)

Medical Expense (return for clinical treatment)
« -1.3%
Rehabilitation system
Early rehabilitation, convalescent rehabilitation
Leaving the hospital carlier!

Ubiquitous Health Care Chiba University

Background

» Home rehabilitation
— Important role to functional recovery
— To prevent the over load of Physical exercise

— To need the monitoring of physiological parameters
after the rehabilitation

— To monitor wherever the therapist’s request
¢ Infrastructure

— Internet environment

— Phone: Analog ISDN ADSL

— Mobile Phone, PHS

Ubiquitous Health Care Chiba University

- > Aim

¢ Telecare system for home rehabilitation

— Physiological measurement to evaluate physical
load (rehabilitation training)

— Communication system without any limitation
— A simple and cheap device

— A simple reading system

— Low-cost transmission rate

Ubiquitous Health Care Chiba University




L Requirements

* Automatic device

* Non-invasive, no awareness

* No disturbance of daily life

* No need special training for handling
* No cost of telephone in the home

 No special medical expense covered by
health and care insurances

Ubiquitous Health Care Chiba University

Method

* Physiological measurement

— Heart rate and respiratory rate obtained by changes in
pressure of air mattress

— Transmitting and communication of data
— Reading data on Web server with HTML data
— Private IP connection with mobile phone information
structure
« Information
— Reading on the WEB browser on PDA

Ubiquitous Health Care Chiba University

System structure

LA mattress theraplst
m Rud Information
Node
Changes in air pressure
i Moblle phone
iR A ~\ PDA
[t i
Communication
Analyzed data
Ubiquitous Health C B Chiba University

HT I

Ubiquitous Health Care Chiba University

Therapist side

Text data to save

Waveform (image data) ) to read
Chiba University
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Measurement protocol

Measure HR and RR by using pressure
changes in mattress
Calculate HR and RR every one minute

At internet node system unlike data logger ,
each datum stores and modifies every one
minute

« The therapist requested each datum
anywhere and any time

Ubiquitous Health Care Chiba University

Performance

» Performance of connection
— Capacity: Produced HTML data were about 40
~50 kbytes included text and image.
— Transmission was about 40 seconds (9600bps
at mobile phone)
— All procedure between start of reading and
store the data was about 2 minutes.

Ubiquitous Health Care Chiba University

Experimental method

< Before and after the rehabilitation training,
the heart rate and respiratory rate were
obtained by biological node system
included pneumatic pressure sensor

¢ The heart rate (HR) and respiratory rate
(RR) were displayed by using PDA
— Before and after the training

* The Changes in HR and RR were observed

Ubiquitous Health Care

Chiba University

Subjects

 Four patients (three males, one female)
— Cerebral infarction combined pneumonia 2
— Muscular dystrophy 1
— Pneumonia 1

— Bed fasten

— Disabled

— Care insurance level: 5
This study was approved by the ethics ittee of Fujii Hay
Hospital and infc d were obtained y patients and their family

Ubiquitous Health Care Chiba University




Respiratory and Heart rates before and after the training
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Changes in HR and RR before and after training
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Respiratory and Heart rates before and after the training
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With PC
Transmission cost

Without PC

Analog: 10 yen/one connection

Mobile phone: fixed rate 3,000 to 5,000 Yen/month
Ubiquitous Health Care Chiba University

Future work

* G3 mobile phone

 To introduce new physiological parameters for

general health care

— Blood pressure

— Pedometer

— Oxygen consumption

Create rehabilitation plan for long term

¢« EBM EMH(C)
— Evidence Based Medicine
— Evidence Based Health Care

Ubiquitous Health Care Chiba University

Summary

. A simple telecare system was developed with
available information structure system

. The heart rate and respiratory rate were monitored
anytime and anywhere the therapist wants.

. It was confirmed that the patient condition was
stable after rehabilitation training

. We have several limitation of area and geographic
features, but the mobile phone can solve this
problem

. This system may be useful to apply the patients with
home rehabilitation.

- Monitor physiological parameters
- Judgment of care service

Ubiquitous Health Care

Chiba University
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Measurement of daily activity by a wireless network system
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Background and aim

Obtaining and utilizing biomedical or behavioral information
appear to be effective for maintaining and improving the quality
of life.

:Most behavioral monitoring systems are installed when a house
is newly built or reconstructed.
For the elderly, we sometimes need to install such systems into
their houses in case of sudden illness or emergency.

Building a monitoring system that usable after
merely installing it or attaching sensor to appliances
(The system should be easy to install as well as remove)

Wireless SenSOI' m0du|e {technically similar to the NMote)

WireleSS sensor mOdule frechnicatly simitar to the Mote)

Tab.l Specitications of the sensor unit

Item Specification

Microprocessor PIC16F876 (Microchip Technology Inc.)
Processor Clock | 10 MHz

Radio Module CDC-TRO2B (Design Circu, Inc.)
Radio Frequency | 315 MHz

Radio Antenna RH3 (120~ 900 MHz, Diamond)

Modulation Amplitude Shift Keying
Transfer Rate 115.2 kbps

Unit Weight “250g

Size (HWD) 90 x 70 x 35mm

(ancenma is no included)

Sensor technology

Many types of sensors were applied:

muanner cuanren are

2 Home appliances usage (Television, microwave oven etc.)
» Remote control signal receiver
=> Needs precise positioning
(is it possible for ordinary people to install the unit?)
» Electric current detector

=) Needs accessing to the power line
(advantages of wireless system will be lost)

Microwave oven

Sensor for home appliances

Leaked radio wave

(Electro-Magnetic Interference)

Television




Television sensor

Leaked radio wave

Resonator

Horizontal scanning frequency of TV format

Scanning line | Framerate | Horizontal
Format [lines] [Hz] Scan. Freq.
(Frame/Field) | (Frame/Field) | [l /
NTSC | 52572625 3060 | /15750 | e a ’
PAL | 6253125 2550 || 15625 | e / Sensor circuit for Television sensor
CAM | 6253125 5625 i
2 25150 \1\/] Block diagram of
=) 15.7kHz television sensor unit
~ 63615 (15.723kHz)
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TV Sensor outputs
EMHz samgling

Difference of sensor outputs by difference of the unit position

@ Side of the screen

© Upper side 1000

Fomfp—p—p 8
| ! i it
I T R OR AN,

Time e

© Rear of the TV set o

Vokage [V]

" A
=L I A I3

] L
A A i R Time [ms]

Tine fms] ) The radio wave leakage could not received during bad receiving condition.




Microwave oven sensor

Leaked radio wave

20ms (50Hz)
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(2) Obtained leaked radio wave (input)
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microz:)\f: :‘v:gr;nn:tfx unit (b) Amplified and rectified wave
5MHz sampling
Conclusions

) ©
Time [ms]
(c) Filtered output

Microwave-oven sensor outputs

We developed a sensor unit used in a behavioral monitoring
system for ordinary houses with the objective of simple
installation and removal.

Sensor unit for detecting usage of home appliance which based
on obtaining leaked radio wave was proposed.

The television sensor and the microwave oven sensor
developed in this study appears to be useful for practical use.
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