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Ubiquity of smart phones

WE#BRIL.D or AVATAR

Lw* In 2011, there are

NO0 O s'ﬂ 32 non-smart phones

) b forevery | st phone
LA L A A L XL A QR €

it
A L A R X R RN N J
AL AR R R RN N
DL

charging
station

In 2015, there will be
5.6 non-smart phones
for every | simart phors
T Y ©

iomu:ces‘ . MORE coo:;csz: Indian
R farmer

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA

-

ELECTRICAL & COMPUTER
ENGINEERING IN MEDICINE



Processing / Power

Average Processing Power

CPU Speed
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2009 CeIIphoné:coverage

Nodt 2012 Internet users

globaltelesat.co.uk, wikipedia.org
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masimo.com, Igtmedical.com, samsung.com
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Temperature, NIBP, Glucose
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Health: weight, steps, sleep

9:41 AM

Dashboard

Day Week Year

fitbit.com, apple.com, tractivity.com
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Surveys, Questionnaires

Faces Pain Scale

Calculate
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Connectivity

e Bluetooth Low Energy

- WLAN/802.11

« GSM/3G

- In the end they'll all speak IPv6

« Considerations
 Power consumption
« Range / Interference
 Transmission speed




IoT growth
- THE INTERNET OF THINGS

AN EXPLOSION OF CONNECTED POSSIBILITY

42.1 BILLION

______________________________

i’
40 - 2018 .
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University of Utah NICU&BMI program
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Data Integration

Secure Hospital Wireless Network

()

i)

() (

Patient Monitoring Vitallnject Bridge to integrate
Network standalone Medical Devices

v oW
VoW

Vo

Monitoring
Messenger (((.)))

}

Using machine-to-machine / “Internet of Things” communication to simplify
medical device information exchange, 1-6. In Proceedings of the 4th
International Conference on the Internet of Things (loT 2014).

i
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Data broker

* Free, open, lean, simple, scalable (Facebook)
« Encryption with OpenSSL

« Messages are not transmitted directly to receiver
« Instead published as “Topics”
« Subscribers express interest in topics (subscription)

Quality of service (get/send exactly once, maybe once)
Publish: Subscribe:
« heart rate * heart rate
- blood pressure * blood pressure 0
- temperature =

—

Publish:
' « diet Subscribe:
L« «sleep pattern * heart rate

. temperatury

; |
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Using machine-to-machine / “Internet of Things” communication to
simplify medical device information exchange, 1-6. In Proceedings of
the 4th International Conference on the Internet of Things (loT 2014).
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mHealth Development Process

jun 12. 2013
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Mobile Monitoring: telePORT
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|
A ¥
Bt it
|

Patient
Monitors

VitalNode
Server Back Koyboard

Overview

A AL Dental
Messaging [ (UREY

c P Y ORI
-F’lﬂm~ come soon KL
OR3
OR4
ORS
ORG

OR7
HR 89, Sp0O2 93, ¢tCO2 34, RR 0000000e
NIBP 82/47 (60 | Overview Trends

0t

SNAPSHOT

lgnore Okay

o E h OR o5 245 S S s ke
UBC a place of mind THE UNIVERSTIY Ur pxi1io>n CULUMBIA - NN - nrediatric g 'l' ) “.{1
== | S\ S} =g B
W ranesthesia e 22
I esearchTeam  ELECTRICAL & COMPUTER

ENGINEERING IN MEDICINE



telePORT: Usage

System Utilization:
«Battery drain as a surrogate
*Peaks 11-15h on weekdays

Frequently used functions

*Messaging (30%), Overview
(20%), Pages/Alerts (19%),
and Waveforms (14%)

Paging and Messaging:
«Average 5.3 pages/day

— Majority between 8-10h and
11-14h

«Average 1.1 messages /day
— Five pairs of the nine users
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Integrated displays/DSS

Traditional 7 Integrated
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Y Anesth Analg. 2013 Aug;117(2):380-91.

Overd:)se Pneumothorax Cuif Leak  Anaphylaxis Int J Med Inform. 2013 Aug;82(8).:665-75
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Google Glass - HMD

‘Waky Smlth
/ ost Recent Labs

Just no W

accenture.com, qualcomm.com

|
BC a place of mind THE UNIVERSITY OF BRITISH COLUMBIA SN g |

R\ SN we R 25

ELECTRICAL & COMPUTER
ENGINEERING IN MEDICINE

N

€




VitalPAD

P1cU 1 Improve
Bed 2 110 102 = & s Patient Safety

-y “g ©

Support Team
Interaction

ternel abiiet

Integrate Information Layer
Information
from (Team Interaction/
Bedside Devices Collaboration)

ARCHOS 70+

Information
Visualization

Context Specific
Information

Early warning
systems

Mobile Patient Monitoring for the Pediatric Intensive Care Unit: Work
Domain Analysis and Rapid Prototyping Results, 3765-70. In 2013
IEEE International Conference on Systems, Man, and Cybernetics.
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IEEE Journal of éiomedica/ and Health
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POTM / miniPIERS
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Fig 1. A simplified diagram of the decision tree for a pregnant woman who .
is not in labour and is eligible for the POTM clinical srudy.b P L OS Med 11 (1) . e 100 1 589

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA

m————
——a—~

W ~EUL - og

ELECTRICAL & COMPUTER
ENGINEERING IN MEDICINE




Sensors & Displays

Infrastructure & Software
Development

Applications:
e« Team Communication
* Decision Support

Future work?




Point of care testing
IoT data brokers in hospitals
Electronic health record integration

More large population, model-based
risk stratification tools / apps

We don’t know yet ...




http://part. cfrl ca

http://ecem.ece.ubc.ca
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Email: mgorges@cw.bc.ca
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