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Objectives of WIISARD

* Apply scalable wireless Internet technologies to
address life-threatening medical problems arising at
the site of disasters and terrorist attacks

— Focus on mature wireless technologies that could
realistically be deployed in 3-5 years.

e Test systems in realistic conditions during large
scale first responder training exercises

 Funding: National Library of Medicine (NIH)
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Known Problems with Field Care of Victims of
Mass Casualty Events
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* Victims flee before decon
causing secondary exposure
(public, hospitals)

* Detection of change in status
difficult (30% initial mistriage)

» Most severely ill not always
transported first

eDestinations difficult to track

 Tags lost, clinical info
Incomplete/missing

e Hospital information

Incomplete
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Participatory Iterative design
e Operation |

Interactive Campus
One on One design Freedom
interviews workshops 8/2006
Operation
Embedded Fairgrounds | SYStems
first responders EIELEE Niegration
Opgratlor] Handheld
Crléllzgg,Smp Refined networks, video
Operation _
Moonlight Network architecture

5/2004 electronic triage tags, pulse ox

Operation

Grand Slam | System design
8/2002
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Portable 802.11 location-aware mesh
network

« Communications, alerting, monitoring and
electronic medical records system for
managing field care and regional hospital
bed allocation

— 802.11-based Intelligent Triage Tag
(RFID tag)

— Wireless pulse oximeter

— Linux PDA'’s and Windows tablets
» Integrated barcode readers
 Victim imaging system

— Command center system

* Sijtuational awareness and
geoalerts

— Wireless mobile video
 Virtual reality interface
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Calmesh geoware networking platform

Soekris NET 4521 133 Mhz 486

— Linux microcomputer

— Two 10/100 Mbit ethernet ports,
— up to 64 Mbyte SDRAM memory
— Compact Flash module

— MiniPCI type I11 board

— two PC-Card/Cardbus adapters

e \Water resistant case,
e External antennae,

o 12V battery source provider 8-12
hours of continuous operation

» Single switch on
o External GPS
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Network Diagnostic and
Management Software

CaiMesh Management Interface 0.1 beta o o B
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WIISARD Basics — Network View "

Single team,
line of sight,
connected to

same network * Many opportunities for failure

node. —Fire trtﬁsks block signals, other
networ

—Network nodes die, devices out of
range

14
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WIISARD Messaging Architecture

Single team,

line of sight, \ "I e, bt 'E
connected to - i
same network 2« Caching provides local access
node. « Asynchronous messaging for transmission

and receipt of data

— Make changes to local copies of
objects

— Changes sent/received when
reconnected

15
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WIISARD Software Architecture

» Remote object model
running over
publish/subscribe

— Client subscribes to
objects of interest

— Server publishes
changes to objects to
all clients with
subscriptions

» Cached-object
Abstraction Layer
(COAL) for clients

Confidential information
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¥ Forward triage and
LS 4 . monitoring with
-4 iTAG and iMOX
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ITAG WIFI RFID feat

Frym

Enter triage status

Display triage status on LED and
LCD and alerts

Display updates from other
systems

Display ambulance for transport
when assigned

Stores medical records (512KB)

Retrieve field care records via
Integrated web server

Waterproof
WAP and WEP security

Commodity WiFi (parts: $200,
production cost: $50)

WG
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ITag web server—field care
records travel with the patient

TAG CONTROL
PATIENT RECORD
GENERAL INFD
NETWORE SERVIEES
LAN THTERFACE
WIFT INTERFACE
ADMINISTRATION
ABOUT
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Administration

WIISARD Device Control

Cheking the bution below will immedestely reboot the devics. A reboot is necessary in order to changs

most configuratson options.

Rebaal [

Clckmg the bution below will reset all configuration eptons to ther factory default valpes and the devics
well rakoot. Note that the [P address of the device will alsa be reset and it may be recessary 1o change the

address = your browser to access this website sgain.

Fiesed Confiqumation ]

Device Firmware Upgrade

To upgrade the device firmeare, snter the name of the devicey firmware wpgrade fils, and click on the

upgrade button bedow,

Fila to upload:

Upload

The uplasd may take oo o 40 seconds

Erowaa

¥

LOGIRT e

HELP
Cratiens indhade:
Rehoot

Reboot the procassor. This losed
all of tha temporary data. Pabent
dists and settings will remain
stored in flash, Whan ths
procesiar rebants the web service
1% loat ustil the device raboots snd
rasstabhibee WiFa cortact with 45
accnss point, That can sometemes
taka 10 spconds or mars,

Eeset Configuration

This cauzes all of the s=thngs to
be reset to their initisl values. Be
careful about doing this.

Device Firmware Upload

Thus is for shlled WIISARD
technicians only. [t “busns’ new
firenisiars codn eits the 4y sbam
Thas oparation 18 farly wall
protected from crashes but there
15 & possibility of iretnevable

Adrmin User Hame

feisas
[eanmanae
[tasmsaas

Aderin Pagsward

August 2007

arror. The code will be
temporanly stored & flash and
thenwill be checked theraughly for
losding srrors. If no efrors are
detactad the néw code i saved in
Thaih.
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Built on Nellcor OEM
platform (FDA certified)

Uses generic 802.11b

Integrated with
handhelds and midtier

Functions as ITAG
Waterproof

Parts cost $460 (mass
production cost of less
than $150)
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Integrating the Harvard
CodeBlue Sensor Platform

File View Help
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[ TR | me—— -
i
ol e B Heartrare
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B oo e oo il 1 :
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Legend Y
= =  your location s . =
=1 s T i -l b : ] 1 T ] s
ljlil] nostic pinel
|16 .-'u..a 207 13:58:51, 350 POT ; <patientIDe 102, OOYGERs SO =
|15 Aug 2007 13:59:51.575 PDT : «<patientID= 103, PULSE= O
16 Aumg 2007 13:39:51.576 PDT = <patientID= 103, MYLEN=s 127>
{16 Aug 2007 13:599:51.878 POT : «<patientlDe 103, awailableSensorTypes= {1 2 }»
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First tier responder handheld system
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Handheld system features

Linux PDA (HP 5555)

Middleware for
disconnected operations

Barcode scanner
Patient list

PE

— Triage, detailed physical
exam

Treatment
— Menu and barcode

Picture

Confidential information
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Midtier system for field supervisors and
regional hospital bed management

REsts 3 gy~ £ 1

et [P el
-----
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Triage &
Treatment
Transport
Ambulance
staging
Regional
hospital bed
availability
(MICN)

Victim photo
ID system
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Role taillored software

Filter options for

Change viewable . -
patient viewing.

columns of info.
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Command Team System
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