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1. ICT in the Hospital
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Team Medical Care F—LERE

* Medical Doctor [EEf

* Nurse FEiEEm

« Laboratory Technician B &
* Therapist EFEET

« Clinical Engineer EEIR T H T
« Skiagrapher IRETHRILER

* Pharmacist ZEHI|Ef

* Dietician F&*T

The cooperation of each person at the Hospital is necessary as medical care team.

BFEOBERTEF—LERAEHEZHATNS.
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Current Wireless Systems in the Hospital
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* PHS (personal handyphone system) : Communication between medical staffs

FERADERTEICHLGN TS,

= 13.56MHz RFID : Management of people, medicines and medical instruments.

BADILAYFIRBIEADA - REEE

+ Wireless LAN : Connect to the Internet 42—y~ DEHE

+ PDA (personal digital assistance ) : Prevention of discernment mistake of patients, medicines, etc.

EERMOBIEERFETEOICEA - BEIXPEEORYEXIROMKILE

= Wireless communication devices installed into the portable medical equipment

AR ERBEAOERBEREOEA — BRERKREZ HIS ITERTERE
= A small 400MHz wireless data communication module is installed into the vital sensors to send vital data to
the nurse station.
ERERE=FUY : 400MHZESRBIE TTEEDOHE, MR, EHARM
hESRBATNE (Sp02) DIERE, BE, T—XRXT—avIfm#l, SHMICEETS.
+ Pager : Call Patients in the hospital J&EEERICLNDHNEEZEDIEUHL
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Current Wireless Systems Situation in the Hospital
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= Everybody can understand to use wireless communication systems, in order to work efficiently with the small
number of doctors and nurses of in the Hospital.

EMEFEMNBR TEFBASHABRESNDG DI, HED, BRBEVATLOEAIBEEEZTINS.

= However, doctors and nurses are negative to install a wireless system in the Hospital, because they are
anxious the possibility of interference between medical equipment and wireless equipment.

LAL, Eff, BLUEEMIT, TIT7LADOVRTLERRICEAT HIEITHBRITHD. HEHED,
WoFERHREBRBERBHOTSLLELTVDIALTHS.

= As doctors and nurses do not have knowledge in wireless, wireless technology education is necessary for
them.

FRICENT, EMEEEMIBREBEEOMBEFOTLVELDT, Ho~NDEENBLETHS.

» Propagation environment in the Hospital is not so good. Each room is isolated by shield wall, and electric
wave is barred by many pieces of equipment in the room.

FRADELDBERIZEDOP DL —ILFRTEHMICH I TNSOT, BREERERXRGL.
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Recent Wireless Situation in the Hospital

WMEDFRETOERBESE
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= A hospital has come to attain cost effectiveness of management, and does not buy expensive
wireless equipment as before, but economical price one.

RN TANSHEY, REGRLOABASNSESITHH>TE:.

= Doctors and nurses are attaching greater importance to safety and certainty rather than to

wireless communication regulation.  JERIXERZLYLREMN, EUEFEHL TS,

= Places in the Hospital are increasing, where we can use the Cellular Telephone and WiFi.

RN CHEFEECERLANDMEZ BB LEZ TETWLAS.

= WiFi systems receive interference from the microwave medical treatment equipment.
(2.45GHz, 100W output)

EFAYA IO AESS (245GHz, 100WH ) LD TFELH5.

= Electromagnetic Shield Board is installed in the wall between Room and Room.

BELHBEORITERMICTFELARIC, BE—ILMRAARLA TN,

= Optical Communication uses between Room and Room.

HELHEOBMOBIEICE, XBEBENALLNTNS.
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ICT Security Countermeasures

R THDEX 1) T35
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= Countermeasure against unjust connection

TIEHERE R R

= Countermeasure against an inaccurate user

FEI—HRi%

» Countermeasure against hacking (hackers)

AUE D F S ™\
= Countermeasure against data destroyer \
F— SRR f ) \ \

= Countermeasure against data viewer by eyes

— = 3 A 4‘
FREREE A TATNABEDRE If —
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The Reason why RFID did not use for
Location Detection of Medical Equipment in the Hospital
RFID [CKAHEFEKEFDMEETENEASNGIVER

-
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= Medical Equipment Administrators want to know not only the position of medical
equipment in the Hospital, but also the information of under use of the medical equipment,
and whether it is finished using. It is the problem that the medical doctor keeps the
medical equipment in his consultation room, which he has not been using for the long time

FRTIEERBOMEDIBELLETHIN, TOEREBNFERPL, EAMNKLD
F=HDLEOMA, B, MYLMER. KRN TERESRNFHICEDITOENIED
BOURELRME. (MEBHRIZTTRELALHROMEAEL. )

= RFID system cannot be tracked when medical equipment is out of the hospital.

RERAMCHE TLESEMEE R FIZTATEE.

= Transmitting output power of RFID reader is approximately 1 Watt, and is too much
power to cause interference with medical equipment.

RFID )—% - SA2DEEBANFEREICKEVDT, thDERHB~NOFEHIIDE.
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2. HBC (human body communication)
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IEEE 802.15.6
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Medical and Healthcare
Short Range Wireless Communication (IEEE 802.15.6)
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Thermometer Sensor

Pulse Sensor

Perspiration

Sensor !
i ECG Sensor

Gate way to Capsule Endoscope

the InterNet

Blood—flow Sensor

Urination Sensor ...
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Summary

of the WBAN Standard “IEEE 802.15.6"

-

5K ¥
(¥ TiUamsives Tooo

IEEE 802.15.6
UHF Narrow Band Radio uwB HBC
PHY NB-PHY UWB-PHY HBC-PHY
402~405MHz For Implant Equipment (World Wide) 3.1~10.6GHz 21MHz Band
420~450MHz Medical Telemeter (Japan) (UwWB) (5.25MHz Bandwidth)
863~870MHz ISM Band (Europe)
Band 902~928MHz ISM Band (U.S.A) Depends on
950~956MHz ISM Band (Japan) the Regulation of
2.36~2.40GHz For Medical Equipment (U.S.A) Each Country
2.4GHz Band ISM Band (World Wide)
MAC Recommend the same MAC as other similar Wireless Systems
Range 2m
Modulation BPSK, QPSK, GMSK, etc.
Packet Budget 256 Byte Max
Data Speed 1~10Mbps
Power Consumption Less than 10mA at 3V Operation
Network Star Network
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2. HBC Technology
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Experiment using Static Electricity

'.i =
9 J 2{’" }\T‘%—
Plastic Sheet peosemessmmsooiooooion
i i Building up

Static Electricity
| under the Arm

. Eloctric Fiekd

The Static Electricity
makes your Hair
stand straight out
from your head.
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Concept of HBC

P i N c—
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Principle of Opamtion of
Human Body Communication

| Prinzige of Operation of
| Human Bady Gammunication |
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Operation Principle of HBC
5K ¥

¥
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TXD = O TXD = 1
Feb. 24, 2017 Private & Confidential 17

HBC makes Friendship between Person and Robot
0 50K ]
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Communication
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Communication Image

[Reference] http://rtc.nagoya.rikenjp/RIBA/
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HBC Applications for Medical

"__’ IIIIU\‘H{W\'::'I':nl_
If the patient uses wearable
vital sensors connected to
the data logging equipment,
the patient cannot change
sides of the bed, and cannot
go to the toilet.
i R NN TR (L This is the reason why HBC
il w7 | : .
L \r—~—— T~ as short range wireless
communication to be required
“ ” in the hospital.
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HBC Application for Remote Health Care
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HBC Equipment

Network—
— -
-
<~
-
Medical Doctors can check
health condition of the
patient, who is living far
from the hospital. Small Wearable
HBC Terminal
With Vital Sensor
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3. The VAD Telemetry System
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VAD (ventricular assist device) Controller
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¥

Blood Pump

Outflow Graft

== Battery

The VAD (ventricular assist
device) is the mechanical
circulatory device that is
used to partially or
completely replace the
function of the failing heart.

In the last few years, VAD
has improved significantly in
terms of providing survival
and quality of life among
recipients.

(Article from “http://en.wikipedia.org/wiki/Ventricular_assist_device” )
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Telemetry System for the Person with VAD

5 - o

"__’ IIIIU\‘HI:_vr\'SV'I'(xnl_
In order to enhance quality
of hospital-to—home life
for the person with VAD,
we start to develop the
Telemetry System to
transmit cardiac
monitoring data and VAD
VAD controller data between
Controller distant points.
(Figure from “http://www.evaheart.co jp/wp/medical/” )
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Our Proposed VAD Telemetry System
__, lmUwviwrs:'l:mu_
VAD wep ol
Controller il Browser
‘;" ' Server ; i

&

[ Web
@ Internet
a - Browser
2 G3, LTE
i -~V
=/ !
Problem
Incompatibility among Wireless Systems
connected to the VAD Controller
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Our Proposed VAD Telemetry System
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‘ Person with VAD at home ‘

Cellular
Phone

Transmitting Data

* ECG
* Pulse

* Number of Blood
Pump Rotation

* Battery Voltage
of VAD Controller

¥ Toov

While the medical doctor at the hospital talks with
the elderly people living alone by Cellular Phone, this
system can check the battery voltage of auxiliary
medical equipment, ECG and pulse data on the
display of the PC at the hospital.

Cellular Phone \

/

Cellular Phone
Network
Or Internet

Using HBC Communication between

Medical doctor at the hospital

VAD Controller and Cellular Phone
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Prototype of Small HBC Transmitter
o ] BT K T
Small HBC Transmitter ‘
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Prototype of Small HBC Receiver
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Person with VAD at home ‘

==
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Cellular
Phone

Transmitting Data

* ECG
* Pulse

* Number of Blood
Pump Rotation

* Battery Voltage
of VAD Controller

Number of Blood Pump Rotation
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Battery Voltage
of VAD Controller

VAD Controller
Main Battery  Sub Battery

ALERT ! Low Voltage

TEeen
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Measurement of Electric Field Intensity over VAD
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VAD Controller
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4. Communication between Person and Robot
using Human Body Communication
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The Personal Care Robot for aged Person
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Vestibular : Contribute to balance Human body, which
constitutes the labyrinth of the inner ear.
Eye
Magnetic Field Sensor,

GPS Vestibular Electrical

- Stimulus Module

rophone :\‘Q\ w
5 e sond

Joint

Vibrator

Piezoelectric
Element

Accelerometer

Sensor
Vestibular
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The Issue of Wire Harness Breakage at Joints of a Robot

After many times bending Arms of the Robot ==~
Wire Harness Breakage at the Joint should happen
to occur. It is a Problem !!

& 4 E{ 5 }\'T‘%—

Wire Harness .=~
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The Solution of Wire Harness Breakage
using Human Body Communication Technology
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Wire Harness

Wire Harness

-
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The Latest Trends and Applications
of Human Body Communication
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The First Technical Handbook of “Human
Body Communication” in Japan

The editor—in—chief : Dr. Hideyuki Nebiya

Publisher : CMC

Price : JPYEN 64,000 (Not Including TAX)
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Recent Engineering Technology of
Health Care and Medical Care
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Feb. 24, 2017

Dr. Hideyuki Nebiya has written the Section
2-3 “Wireless Body Area Network”
Publisher : Publisher : Johokikou

ISBN Code : 978-4-86502-061-8

Price : JPYEN 55,000 (Not Including TAX)
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Technology for Service Robot

o L T B
5w

(- PR - N
O ki

Feb. 24, 2017

s J %{.};‘! :km%;_

Dr. Hideyuki Nebiya has written the Section
4-10 “"Human Body Communication”
Publisher : Publisher : Johokikou

ISBN Code : 978-4-86502-096-0

Price : JPYEN 64,000 (Not Including TAX)
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Thank you for your attention.
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Hideyuki Nebiya, Dr. Eng.
— Medical ICT Rpmeasch Group
D Department of Palliative Care
- — THE UNIVERSITY OF TOKYO HOSPITAL
=

31, Honga Trchoese, Bunkyorku, Tokyo 1138055, JAPAN
Tel & Fux : 03-S688-0451
Mobile Phone - 0 |300-3047
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