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E-health

Per "eHealth" s'intende l'utilizzo di strumenti basati sulle tecnologie dell'informazione
e della comunicazione per sostenere e promuovere la prevenzione, la diagnosi, il
trattamento e il monitoraggio delle malattie e la gestione della salute e dello stile di
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Sensoril e-health

Airflow Sensor
Patient Position Sensor (Breathing)
{(Accelerometer)

Electrocardiogram
Sensor (ECG)
Blood pressure sensor
(Sphygmomanometer)

Pulse and Oxygen in
Blood Sensor (SPO2)

Electromyography
Sensor (EMG)

e-Health Sensor Shield for

. Arduino and Rasberry Pi

Galvanic Skin Response
- Sensor (GSR - Sweating)

Body Temperature Sensor




Connected human

Connected Healthcare Body Area Network
; | EEG
S Cellular -~
Vision ‘ Hearing
Positioning Blood pressure

. WLAN
Physician Bluetooth

Movement




Settori wearable technologies

alute
port
ersonale
ssicurazione
ilitare

Eyewear
Eye Movement Monitor

— Early seizure warning, chemical
£ Exposure, fatigue, data read-out,
§“‘ \ GPPS , fatigue, 2

Smart Textiles

Energy & Flexible Displays
Thin flex batteries, flexible solar panels

Smart“Keychains”
A Environmental Monitoring

Air quality, temperature, humidity &
/ Ozone, radiation, electromagnetic

Feedback, nitrates in food, luminosity
(UVA, UVB), GPS location

Smart Tattoos
& Medical & Environmental
Sensing
| Blood 02, temperature, EEG, ECG and
\ | EMG, vibrating alerts, voice commands
Wearables
Biometric data:
Cardiac monitoring, temperature
~ decreased performance warning, GPS

seizure warning, pulse ox,
accellerometer
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Mercato wearable

Forecast for wearable tech mobile app installations
Includes running, sports and activity tracking, heart rate and other medial apps
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Progetto in ambito eHealth

'b DataRiver

open source data management

1. Analisi dei Wearable Device e studic API
2. Interfacciamento e reperimento dati

3. Elaborazione e visualizzazione




1. Analisi dispositivi e API




Analis: Time Series

Response
Retreive the user time and series data. Time and series data are available only for months day: int
for these categories: Calories, Move, Clycling distance, Running Distance and Time. integer representation of a day yyyyMmdd
Response always contains all month days also if user has no results. value: SUiNg
counter representation as string. In case of distance the data is represented in meter
Urt: rawValue: Sﬂﬂtﬁra alue. In case of distance the data is re ented in mete
. . ) 3 A . ; . (s = wvalue. In case of distance the data is represen n ter
https://services.mywellness.com/api/[version]/ActivityStream/[TimeFrameld]/ TimeSeries
HttpMethod: GET
- “data": {
mdays": [
"day": 28131281,
"valus": "2819",
Parameters "rawvalue”: 2619.8
string required b
token: e 1
HEErateess tone "day": 28131282,
Stl‘lﬂg required ",, ", m= -
dataT . 1 value": 282
atalype Move, Calories, RunningDistance, CyclingDistance "rawvalue"? 3253_9
bs
- "dataType": "Move", "day": 28131231,
IIt':lk.Erl" : mmn "I\.'.a ]_IJE" : I-'EI-_.
3 "rawvalus": 8.8
}
]
s
"wersion": "1.@"




2. Interfacciamento e pull dati

@
= QAuth 2.0 ¥
- Gestione JSON ritornato { JSON }
= Richieste tramite API

= DAO (Data Access Object)

o



API call Time Series

Hpuklic JS0NObject apiCallTimeSeries{Long idUserlccount, Date day, String dataTlype){

b

3 JS50NObject JSONparams = new JSONCkject ()

4 JEC0NCkject paramsBesp = null;

& UserTechnogym userTechnogym = getOauthTokenUserTE (idUserfccount) ;

8 H try {

) J50Nparams . put {"d ", dataType) : //datalype can be Move or Calories
10 JS5CHNparams . put(' userIechncgym getTokenkpi () ) ;
11 logger.debug(” " +J50Nparams.toString()};
12 } catch (JSDN:xceptlc:n el {
13 logger.error(” "+el. getMessage ()] ;
14 el. pr:l.m:Sr,ackIraceH
15 : '

:

a String url = replaceTimeFrameld(getUrlDaylyCounters(), day);

logger.debug(” ies url "+url});

20 RestTerplate restTemplate = new Restlemplate ()

Z1 HttpHeaders headers = new HttpHeaders() ;

22

23 headers. setContentType (MediaType APPLICATION JSON) ;

24

Z5 headers._ set ("X ID", getClientId(}):

26 logger . .debug( "+getClientId () )

<

28 HttpEntity<String> entity = new HttpEntity<String>(JSCNparams.toString(}, headers):
29

30 H try {

31

32 ResponseEntity<String?> response =

33 restIempla ethod.POST, entity, String.class);
34 logger .debug ("= "+response.getStatusCode ()] ;

35 = if (HttpStatus. 0K respcnse getStatuchde(H {

36 logger.debug("z n i "+response.getBody ()] ;

37 = try {

38 paramsResp = new JS5CHCbject (response.getBody()):

39 } catch (JS50MException e) {

40 logger.error (" JSONEx in apiCallTlimeSeries™ + e.getMegsage(});
41 e.printStackTrace () ;

4z = 1

13 = }

45 } catch (HttpClientErrorException e} |

15 logger.error(” a "+e_getMessage ()] ;
47 e. pr:l.m:StackIraceH

} catch (ResourcelccessException e){

logger.error(” Ca
e.printStackTrace () ;

"+a. getMessage () )

return paramsBesp;

e
3 = }
4

n
T
—

=



3. Elaborazione e visualizzazione

ChartMultiple Axes M
| e

Vaadin Charts




Device data SQL query

StringBuilder =sqgl{uerylData = new 5StringBuilder |
"SELECT date part('year', dd.data timestamp) as year, "
+ "date part('month', dd.data timestamp) as month, sum(dd.data wvalue) as sum value "
+"FRCM device data dd "
+"WHERE dd.id user account = :(idUserAccount and dd.id measure = :idMeasure "
+"and dd.data timestamp >= !startDate and dd.data timestamp < :endDate "
+"GROUP BY date part('year', dd.data timestamp), date part('month', dd.data timestamp) "
+"ORDEER BY wvear, month™);

1)



3. Elaborazione e visualizzazione

STATISTICS
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Conclusion:
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Sviluppi futuri
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