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Knowledge Transfer o Devices
and Interfaces

A The development of a technical/user
specification, suited to users (both therapists
and end users). Our methodology involved a
number of steps: the development of
0Oscenari osoO appropri at e
management of each LTC, the establishment of
a shared concept and philosophy document, the
agreement on human computer interaction
principles, and the iterative development of
conceptual and working prototypes honed by
domain experts.



A

“In the first instance we obtain a general level of understanding of the
overall project in terms of the end goals and what are the primary
technology factors that are driving the project.  With this basic
understanding we process the scenarios that were generated as part of
the user centred designed process, this then gives us a more refined and
end user oriented view of how the system may operate. A set of
functional requirements are then produced by the clinical team using

both the user centred scenarios and domain knowledge to precisely define
key functional requirements. Multi-disciplinary team face to face
meeting were then arranged to help further understand and clarify any
iIssues with the functional requirements. Once there is agreement
between the technical and clinical team on the final functional
requirements they are then processed by the technical team to produce a
technical specification document which outlines detailed designs of
various system components. The first stage of technical development
involves generating mock up screens and having them reviewed by the
clinical team before they are agreed and can be coded into the system.
The final stages involve in house testing and then the software is
released to the clinical team for further testing and feedback."
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| '] The Smart Consortium &3l I | ] mary_story ]

Diagnosis of chronic heart failure ‘ | y | ?‘

. Daniel’s
A story

Albert: Bored. | am watching 1 The key to this behavioural
much more daytime TV and High strategy is to change the unit

= spending much less time in my _J/\ of measurement from task

— X garden and greenhouse. Normal completion (or pain |e‘"’3|} in
£ | = sl the short term to consistency

3 of activity over the long term.

The strategy of activity pacing
fits well with a therapy based
4 on the patient carrying out
T High tasks related to his or her
T — personal goals and values, in
i (- order to increase quality of life
7 up to a desirable level.

. Activity pacing



Mapping user needs

Stroke

CHF

Pain

Technology

Monitor Daily Activities

Breathlessness
Sleep Patterns
Fatigue

Vital Signs
Weight
Balance

Limb Position/Movement
Location Monitoring
Self-Reporting

Uptime/Downtime
Gait
Education

Activity monitors, tracking
devices

Bed Sensor
BP Monitor, Pulse Oximetry
Scales

Wii BalanceBoard, Smart
Insoles

Accelerometers
GPS

Smartphone, Touch screen
interfaces

Activity monitors
Smart Insole
Web portals
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Technology Detalls

A Touch screen computer

dAsuseeeT 0 p , 176 touch screen
RAM, 1.7MHz CPU, WiFi enabled

A Mobile device
AHTC Touch HD I
dVindows Mobile 6.5

A Development platform
d Java, Flash (XML message passing protocol),
- C#,
- MySQL
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Development Tools

Netbeans  Adobe Flash ProfessionaVisual Studio 200¢€
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Java

Database Processing Engine
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| MySQL Workbench -;—. — e —

File Edit View Query Database Plugins Scripting Community Help

L Editor (Smart II)

Object Browser

o ; bloodpressureevent
chfaccelerometerdat
chfactivity
chffeedbackdata
chfgoaldata
chfgoaldetailhistory
chfgoaldetails
chfgoallibrary
chfgpsdata
chfpatientinit
chfquestionnaire
chfquestionnaireans,
chfquestions
chfriskquestions
chfstepdata
chfsummarydata
chronicpaingpslocat,
disclaimer
houseevents
painactivities
painactivitydata
painactivitysumman|
paindailymovementy =
paindailyplanschedt
paingrossmovemen’
painhigherlevelgoals,
painlowerlevelgoals
painoveractivitypars
painreviewdata
painreviewlibrary
painselfreportdata
patientstrokeendgoz
screeninteractiondai
selfreportschedule
strokelibraryofclinic

_ || strokelibraryofexerc

7 [ strokelibraryofifego

T strokepatientclinical
strokepatientexercis

5 [l strokepatientgoals

) | systemlogs

) | therapistsevents

nsars

[0 | »

Table paingrossmovementdz .

INT
TIMESTAMP
CurrentNumberofsSteps INT

DI AACMUORIGS]=

SQL Query™ SQL Query* SQL Query
1 ® SELECT * FROM “smart2_patientdb’. paingrossmovementdata”;

Overview  Output Snippets

K <G OB | B

SQL Query X

Result (1)

R [E ]2

- - .

MG SLIL
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Workbench

‘ Fetched 1000 records, more available

PainGrossMovementDataID

PatientlD

Timestamp

2010-06-26 15:00:00
2010-06-30 15:00:00
2010-06-29 15:00:00
2010-06-28 15:00:00
2010-06-27 15:00:00
2010-07-26 08:00:00
2010-07-26 08:35:00
2010-07-26 08:55:00
2010-07-26 09:25:00
2010-07-26 10:00:00
2010-07-26 10:30:00
2010-07-26 11:00:00
2010-07-26 11:35:00
2010-07-26 12:00:00
2010-07-26 12:30:00
2010-07-26 13:10:00
2010-07-26 14:35:00
2010-07-26 15:35:00
2010-07-26 17:35:00
2010-07-26 18:35:00
2010-07-26 20:35:00
2010-07-26 21:01:00
2010-07-26 22:05:00
2010-07-26 22:35:00
2010-07-26 22:45:00
2010-07-26 22:55:00

CurrenthumberOfSteps
7000
11000
10000
9000
8000

B .y

3:45
04/10/2010




391
352
393
344
385
398
397
398
3448
400
401
402
403
404
405
408
407
408
409
410
411
412
413
414
415
414
417
418
4149
420
421
422
423
424
425
428
427
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public byte[]

{

getBasetdEncodedImage ()
BufferedImage dataImage = new BufferedImage (width, height,
Graphic=s2D gDhata = datalmage.createGraphicsi():

gData.setColor (Color.whites)
ghata.fillRect (0, 0O,
ghata.=setColor (Color.orang=)

width - 10,

width, height) ;

ghata.drawBect (0, O, height - 10);

Eectangle drawhArea = new Rectangle (width, height);
chart.draw (gData, drawhArea):

BytehrrayOutputStream out = new BytelArrayOutputStream() ;

BufferedImage|. T'Y

Java

JEEGImageEncoder encoder = JPEGCodec.creabteJPEGEncoder(out)

try
{
encoder.encode (datalmage) ;
H
catch (ICException ex)
{
Logger.getlogger (PainDailyProgressiGraph.class.getHame () ) . log (Level . SEVERE, null, ex):
H
catch (ImageFormatException ex)
{
Logger.getLlogger (PainDailyProgresstGraph.class.getHame () ) . log(Level . SEVERE, null, ex):
H

byte[] jpeglmage = out.toByteArrayl():
byte[] encodedImage = new byvte[jpeglmage.lengthl]:
encodedImage = Baseb4d.asncode (jpeglmage) ;

return encodedImage;
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function parseProgressData(e:Event) :void

var xml = new XML(e.target.data):
var xmlList:¥MLList = new XMLList (xml):

wvar currentDate = zmlList.attribute ("date™);
var isToday = xmlList.attribute ("isToday");

var period:int = xmlList.attribute ("period");
wvar startDate = xmlList.attribute ("start"):
wvar endDate = zmllist.attribute ("end"):

trace("Date: " + currentDate);
trace ("isToday: " + isToday):
trace ("Period: " + period):;
trace("StartDate: " + startDate);
trace ("EndDate: " 4+ endDate):

overallDailvActivityPanelMC.date.text = currentDate:

if (isToday == false)
{
war dayPlusButton:MovieClip = new dayPlusBtn():

progressControllerMC.progressDateSelector.dayPlusMinus. addChild (dayPlusButton) ;

dayPlusButton.x = 175
dayPlusButton.y = 0;

dayPlusButton.addEventlistener (MouseEvent .MOUSE UF , dayPlusPressed);

var graphFilename = zmlList.GraphDailyProgressData.attribute ("filename") ;

trace ("Loading:" + graphFilename);

3
=3
3
=
s
2
m
E
<
m
w
=
.-.g
w
o
m
2
5]
z

Line 19 of 326, Col 2
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Windows
File Flash Help
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We're Sorry...

A problem has occurred with edm?2.exe.

Please tell Microsoft about this
problem, at no cost to you. The data
is used exclusively to improve products.

Show report details
Turn off error reporting

5

File Edit View Project Build Debug Data Tools
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Test Window Help

p [Debug

v”Any CPU -H [# readCurrentGoal
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Class View
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~ & X “frmMainMenu.cs| frmMainMenu.Designer.cs | Program.cs|
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5 SMART2_PAIN,

L ject sender, E gs €) v

<Search> » B

=) @ SMART2_PAIN -~
- [ Project References

-{} Sensors

=-{} SMART2_PAIN

(144 AccelerometerControl
“4 ApplicationSettings
% AudioControl o
‘&% CommunicationsManager
-&% Constants

-% DailyActivityData

“% DailyActivityData.ActivityData
43 frmAssessment

%% frmChange

-% frmCooldown

“% frmGoal

“4% frmMainMenu

%4 frmPhone

%% frmRisk

-4 frmSMS

“¢ frmWarmup

% GlobalDeviceData

&% GlobalDevicelnformation

‘4% GlobalUserData

-&% HapticFeedbackControl B
-4 HardwareButtonControl

“4 HardwareButtonControl.MsgWin
4% Program

%% QueryPerfCounter

-4% ReadGoals
S Ti i
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3% DeviceStateDisplayUpdate_Timer(object, »
5% Dispose(bool)

//Start the communications manager threads:
CommunicationsManager.BeginComms () ;

//Load the images for the MainApplicationMenu Form:

//ORIG phonelcon.Image new Bitmap ("Program Files\\SMART2 MPSMS\\Images\\PhoneIcon.png”):;
E img: am

imgBoxPhone.Image

new Bitmap (imgStreamPhone);

//ORIG goalsIcon.Image = new Bitmap("Program Files\\SMART2 MPSMS\\Images\\GoalsIcon.png"):
tream imgStreamGoals = this.GetType () .Assembly.GetManifestResourceStream("SMART2 PAIN.Resources.GoalsIcon.png
imgBoxGoals.Image = new Bitmap(imgStreamGoals);

//ORIG smsIcon.Image = new Bitmap("Program Files\\SMART2_ MPSMS\\Images\\SMSIcon.png"):;
tream imgStreamSms = this.GetType() .Assembly.GetManifestResourceStream ("SMART2_ PAIN.Resources.SMSIcon.png"):
imgBoxSms.Image = new Bitmap (imgStreamSms);

//Load the date text (done once when form loads):
//ORIG 1lblDate.Text = DateTime.Now.ToLongDateString():
lblDate.Text = DateTime.Now.ToString("ddd, dd MMM yyyy"):

//Load default (initial) images for dynamically updated form items (uses deviceState_TickCounter() to do updat:
1blTime.Text = Dat e.Now.ToShortTimeString() ;

//ORIG batImage.Image = new Bitmap ("Program Files\\SMART2_ MPSMS\\Images\\Empty.png"):

//Stream imgStreamBattery = this.GetType().Assembly.GetManifestResourceStream("SMART2 PAIN.Resources.BatteryEm
imgStreamBattery = this.GetType () .Assembly.GetManifestResourceStream("SMART2 PAIN.Resources.BatteryEmpty.png")
imgBoxBattery.Image = new Bitmap (imgStreamBattery):

//ORIG hubImage.Image = new Bitmap ("Program Files\\SMART2_ MPSMS\\Images\\HubOff.png"):;

//Stream imgStre, ub = this.GetType () .Assembly.GetManifestResourceStream ("SMART2 PAIN.Resources.HubOff.png"):;
imgStreamHub = this.GetType() .Assembly.GetManifestResourceStream("SMART2_ PAIN.Resources.HubOff.png"):
imgBoxHub.Image = new Bitmap (imgStreamHub);

@ frmMainMenu() <

//ORIG signalImage.Image = new Bitmap ("Program Files\\SMART2 MPSMS\\Images\\SignalO.png"): NG
T | »

49 InitializeComponent()
3% MainMenu_Activated(object, System.Eve
@ Mai _Deacti ject, System.t

Output

Show output from: Build

~ax
TN Y=

5 MainMenu_Load(object, System.EventA
49 mainMenuGoals_Click(object, System.Ev
3% mainMenuPhone_Click(object, System.E
49 mainMenuSms_Click(object, System.Eve
3% menuExit_Click(object, System.EventArg
3% UpdateDeviceStateDisplay()
¥ battState

39 components

2% deviceStateDisplayUpdateTimer
g hwBtnCtrl
--g® imgBoxBattery

-## imgBoxGoals

4% imgBoxHub

&% imgBoxPhone &
< [ | » <

------ Deploy started: Project: SMARTZ_PAIN, Configuration: Debug Any CBU —----- -
Deploying 'C:\SMARTII\CURRENT_SOURCE\SMARTZ_PAIN_TEMP\SMARTZ_PAIN\bin\Debug\SMARTZ PAIN. exe'

Output [FiPending Changes [ Find Results T

|| =dSolution Explorer| G Class View | @ Error List |

Deploying 'C:\SMARTINCURRENT_SOURCE\SMART2_PAIN_TEMP\SMART2_PAIN\bin\Debug\SMART2_PAIN.exe'
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from Benjamin Rosser In:a repiyl s [ﬁ;ﬁl forward.l [u@ ar:hi‘val [ (7] }unkl [ x deLete]

subject Re: Pain Prototype 2.3 update 06/08/201015:25
to You'lr other actions -
Hi Ricky il

Here's the sketch for My Daily Plan. Basically the top screen is the first screen directly accessible from the homepage. The page has a summary of the activities selected for the =
day (TODAY'S PLAN on the right), and a list of goal areas (OME-FOUR on the left). The explanation text in the middle is just a suggestion maybe to explicitly state what the user
should do, e.g. select your goals and activities for the day by selecting one of your areas of importance on the left hand side.

OME, TWO, THREE, FOUR on the left hand side represent the goals of things like "be fitter”, "be more involved with family" etc. By selecting one of these buttons the bottom screen
in the sketch appears. Essentially this screen gives additional text aboui Richard Davies wrote:
specific tasks (right box). Selecting a specific task gives the user the | Hi Ben
task. Once the user has selected all the tasks from that goal area they o !
from the previous screen will be updated and summaries in the TODAY'S PLAI
complete, select the CONFIRM FINISHED PLAN button to lock in their plan f( | Thanks for the feedback this is really useful for us so we can do some forward planning to take care of these changes.
task).
As Paul has indicated we will probably meet internally here at UU on Tuesday to discuss all these issues.
If the user returns to the My Daily Plan page after the plan has been con-
FINISHED PLAN button will be replaced with a CHANGE PLAN button which wil. :
Have a nice weekend.

Just some ideas to hopefully help with this page, do they sound ok with y(

Regards -
All the best . =
from Benjamin Rosser [“‘39 replyl Iﬁ;&lfom’ard] I@archwe] [ [+] }unk] l x deLeteI
Ben subject Re: Pain Prototype 2.3 update 06/09/2010 15:25
to You'ls other actions ~
Ben Rosser, l’ Richard Davies wrote: PR
Research Offi( Hi Ben / Chris,
ge:tri inr :af Apologies for the delay in getting the latest version of the Pain system to you, I have had some trouble with my laptop and had to switch systems until it is fixed (hopefully
chool for bed ||| conorrout)
Hi Rick:
¥/ You can get version 2.3 for the eeetop here:
Thank you http://193.61.149.35/pain/PainPSMS.air y away at
a confere mments.
Alternatively you may update the version for your machine here which includes a visible cursor:
Firstly,
http://193.61.149.35/pain/PainPSHS Cursor.air
1)_My rey The update includes some changes to the daily progress screen to deal with missing data.
This page ce
completec It also includs the majority of functionality for the new daily activities screen. The only hard coded values not coming from the database are for the before and after pain might be
nice if t and mood ratings.
2) My go: The weekly progress screen has been mocked up for now and essentially just contains and an image of what it will look like. Tl
g
There are The my review screen has also been completed and is fully functional. L
At the mc =|rd
section u We have left the maps and travel screen to the side for now due to time pressing on. e plan
for the ¢ of tasks
from the It would be really useful for us to get some feedback on the system as it stands now and how far off you think it is for prototype 2 evaluation.
The items that we still have to complete are:
To conser you sent.
I've trie 1. Add a blank graph icon to all graphs that don't contain any data. gram of
what I me (1/2 day)
2. Read the real pain and mood ratings from the database to plet the
3) My pre l;iw;;r:;w;’ter pain and mood graphs for the daily activities screen.
'.rhls.pags 3. Implement the full functionality for the weekly progress ke to do
is discug screen. (3-4 days) I know
there hay 4. Design and implement the maps and travel screen.(2 weeks for full =
4) My maps and travel
This is also loocking good. I would say that there needs to be a zoom in-out function, and that the "daily travel' and "activity hotspots’ tabs need to be more clearly tabs that
the user can select for info, at the moment they kind of blend together. I'd also say that the daily travel should take precedence, so when the page first loads from the
homepage this should be the screen visible - also, perhaps it makes more sense to 'daily travel’ as the first tab and "activity hotspots® as the second.
5) Useful information and settings
Both these sections are not critical for v2. It may be that the settings section is dismissed anyway since I don't think that we will have the capacity to alter font size and
interface theme etc as originally thought.

m
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