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Impacts of the WMS
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Wireless Monitoring System (Phase 2)
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Figures

Existing solutions (ECG)

+ [ patients require 7 machines:
7x $800 = $5600 CAD
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Our solution
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Potential Profit: $5600 — $2250 = $3350 CAD

Additional Benefits

Lemos International
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Code Blue

- http://www.eecs.harvard.edu/~mdw/proj/c
odeblue/

Copyright © Proximus, 2006. All Rights Reserved.

11




Sensor Bank DLM
""""""""""" Transmut
+ Data

Sensorl | ;iU :[ Bluetooth Module]
ToothPIC . [ _ . _ _ _ .
I ¥ 5 , Laptop - |- .
| Sensor Readings | ' ! v ’
: from Patient [ Diata Processing ]

¥

: [ Bluetooth Module }"

' ¥
[ User Interface ]

i
#
3

Sensor 2

ToothPIC . | - - - - - .

Sensor Readings
from Patient

¥

Copyright © Proximus, 2006. All Rights Reserved.



Developed by Proximus © 2006

Copyright © Proximus, 2006. All Rights Reserved.



BLUI

PC-side

Device-Side
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APIs
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Data Structures/Algorithms
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Data Structures/Algorithms cont'd...
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Design Challenges

Remaining Issues

Improvements
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Protocol

Architecture
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Packet Structure

Access | Packet Payload
Code Header

72 Bits 54 Bits 0-2746 Bits
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Why Bluetooth?
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Bluetooth Packets

Packet 1 Packet 2 Packet 3
Payload 1 Payload 2 Payload 3
Payload 1 Payload 2 Payload 3

Copyright © Proximus, 2006. All Rights Reserved.

Serial Data Stream

25




Thread
Parallel
Messages
- —_——————
4 > Serial / \.
I Handler 1 / !
| 7 |
Serial
GUI | %/
/ Worker / I Handler 2/
Thread

—\LMessages

/ Main / / Msg /
Drlver/ Creation / Handler Events /Serial /
H

I
andler i-1 / |
I

I
Serial
\ /Handler | /
N /

—_——eee e e e . —

Copyright © Proximus, 2006. All Rights Reserved. 26




St

L

Create Message Handling
Thread

Tasks

Has the Meszage
Handling Thread
heen tertminated?

Tetrtrinate all driver threads

;
=

Copyright © Proximus, 2006. All Rights Reserved.

Mo




Initialize Communication

—_—_—_—__\

7

~

Create all required events

N\

For each sensor module

—_—_—_—_—_\

\/

Haz user
requested to
commect to a
SENSOEY

Display Error
Ifessage

Open a connection to the
sensor mmodule

gl Il Il IIN IIE I IS S S S - - - -

Connection
estahlizhed
success fully?

r 4

Create a Serial Thread for
this sensor

Bloclk and wait
till a message is
received

Mo

[s the message

request program
shut down?

Has a message
heen posted to
thiz thread?

¥ N

Block and weait till a
tnessage is received

!

mend a write
command to the Serial
Thread , to send the
corresponding
message to the Sensor
Module

Terminate this thread

Copyright © Proximus, 2006. All Rights Reserved.

-

am s I G I S S S S S S e e e ..

PROXIMUS

28




Verification
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Benefits of this design
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Operating System

Command structure

1 byte 1 byte 0-253 bytes
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Commands
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Improvements
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Components
: www.flexipanel.com

Copyright © Proximus, 2006. All Rights Reserved. 35




Integrated Components
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What is the ECG Signal?

R wave

Q wave | S wave
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Electrocardiogram (ECG or EKG)

An electrocardiogram
(ECG) records

How is it obtained? SV
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What important information can we
gather?
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Cost of the ECG ltems Cost
Circuit LM7805 — 5V Regulator $0.48
LM7905 — 5V Regulator $0.48
AD627 — Instrumentation $5.44
Amoplifier
5K Trimpot Resistor $0.10

Resistors, Diodes and Caps $2.50

OPA703 — Operation Amplifier | $2.93

PCB Board $3.60
Casing $7.60
Total $23.13
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What important information can be
gathered?
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How is it obtained?

Copyright © Proximus, 2006. All Rights Reserved.



Current Schematic

ToothPIC
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Kevin Ciarniello
it
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Items Cost
Cost of the o LM7805 — 5V Regulator | $0.48
Temperature Circuit 2 OPA703 — Operation $5.86

Amplifier

AD592CN — Temperature $4.28

Transducer

Resistors, Diodes and Caps | $0.50

PCB Board $3.60

Casing $7.60

Total $22.32
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PROXIMUS

Made from 3M Corp.
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Future Developments
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Bluetooth Special Interest Group (SIG) is a
privately held, not-for-profit trade association
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BlueTooth SIG aims to improve healthcare
experience through interoperability
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Hardware

Software
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The
End.

Copyright © Proximus, 2006. All Rights Reserved. 29




