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[{ title:
{ title:
{ title:

{ title:

“A Tale of Two Cities”, year: 1998 },
“Whatever the Case May Be”, year: 2000 },
“Some Like It Hoth”, year: 2003 },

“Happily Ever After”, year: 2010 }]
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var movies

for (int

[{ title:
{ title:
{ title:

{ title:

await GetMoviesAsync();

i =0; i < movies.Count; i++)

“A Tale of Two Cities”, year: 1998 },
“Whatever the Case May Be”, year: 2000 },
“Some Like It Hoth”, year: 2003 },

“Happily Ever After”, year: 2010 }]
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var movies
for (int 1

{

if (movies[i].Year > 2000)

[{ title:
{ title:
{ title:

{ title:

“A Tale of Two Cities”, year: 1998 },
“Whatever the Case May Be”, year: 2000 },
“Some Like It Hoth”, year: 2003 },

“Happily Ever After”, year: 2010 }]
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var movies = await GetMoviesAsync();

movies.Where(m => m.Year > 2000)
.Select(m => m.Title)
.Take(page); [

[{ title: “A Tale of Two Cities”, year: 1998 },
{ title: “Whatever the Case May Be”, year: 2000 },
{ title: “Some Like It Hoth”, year: 2003 },
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{ title: “Happily Ever After”, year: 2010 }]
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IEnumerable<T> vs. ¢ event

> Pohyb mysi

¢ Data zo senzorov
s GPS

s Teplota

s Prady dat
s Twitter Streaming APls

w.MouseMoved += (s, e) => { ... }
et.GazeChanged += (s, e) => { ... }

Your Mouse is a Database

web and mobile applications are increasingly
composed of asynchronous and realtime streaming
services and push notifications.

Erik Meijer

Among the hottest buzzwords in the IT industry these days is "big data,” but the
"big” is something of a misnomer: big data is not just about volume, but also

about velocity and variety:4
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class Sensor

{
public event EventHandler<Measurement> TemperatureChanged;
private void OnTemperatureChanged(Measurement measure)
{
TemperatureChanged?.Invoke(this, measure);
}
}
class Client
{
sensor.TemperatureChanged += Sensor_OnTemperatureChanged;
void Sensor OnTemperatureChanged(object sender, Measurement args) { ... }

sensor.TemperatureChanged -= Sensor_OnTemperatureChanged;



Preco nestaci ¥ event

sensor.TemperatureChanged += (s, e) =>

{
if (e.Temperature > MAX TEMP)
{
// ... Pridat TimeStamp
// ... Zalogovat
// ... Odoslat na server
// ... Skontrolovat s inym senzorom
}
}
sensor.TemperatureChanged -= /* ? */;

// sensor.TemperatureChanged.Where(e => e.Temperature > MAX TEMP)



|Observable<T>

* Producenti dat — observable sequences
» .NET event, sensor API, Task...

« Konzumenti — observers
 EventHandler, ContinueWith...

Subscribe

Observer Observable



namespace System

{
public interface IObservable<out T>
{
IDisposable Subscribe(IObserver<T> observer);
}
public interface IObserver<in T>
{
void OnNext(T value);
void OnError(Exception error);
void OnCompleted();
}



IObservable<T>

o oz
- - |

OnNext(“A”) OnNext(“ABC”) m
OnNext({Temp: 35}) OnNext({Temp: 39}) OnNext({Temp: 10})

OnNext* ( OnError | OnCompleted)?



/iskanie |Observable<T>

Subject<T> : |IObservable<T>, IObserver<T>
Observable.Range, .Interval, .Range, .Return...
Observable.FromEventPattern



Reactive Extensions

Rx = Observables + LINQ + Schedulers
nttp.//reactivex.io

nttps://github.com/Reactive-Extensions
o C#/.NET

e C++

* JavaScript

* Java

* Ruby

* Python



http://reactivex.io/
https://github.com/Reactive-Extensions

Operator

http://reactivex.io/documentation/operators.html



var window = /* zmeny v otvoreni okna */;

var temperatures = /* register */;

var warnings = temperatures.Select(t => new

Timestamped<Temperature>(t.Temperature, DateTime.Now))
.CombineLatest(window, (t, w) => new RoomState(t,w))
.Where(t => t.Temperature > MAX TEMP);

warnings.Subscribe(w => SendNotification(w));



FromEventPattern
Throttling, DistinctUntilChanged
FromAsync



Sledovanie pohladu — eye tracking

Fixacie pohladu
Work in progress



Sledovanie pohladu

Eye tracker
* Infracervene kamery
* Sledovanie zrenicky
* Poloha oka

Prepocitanie na suradnice (x,y) na obrazovke
Rozne frekvencie: 60 Hz, 300 Hz —

Tobii X2-60, TX-300
Tobii EyeX




UXI@FIIT

emotion
detection

3D depth camera

EEG

<
Q3
B

Tobii studio

ECG, GSR, FSR, °C

300 Hz
gaze tracking

Smartphones,
tablets

http://www.uxi.sk/

UX Research
infrastructure software

60 Hz gaze tracking

‘ sl O

Emotion detectidn



http://www.uxi.sk/







Eye tracker

Jeden zo zdrojov dat
Vystavuje event DataReceived

Surové data — 60/sek.

« Zasumené — eye tracker nevidi oko (oci)
* Nepresné

Zaujimaju nas fixacie
 Spracovanie informacie mozgom
* Pohyb medzi fixaciami — sakady




|dentifikacia fixacii

Pozicia oka (pohladu) pred a na konci pohybu
V realnom case ()

Vypocet rychlosti pohybu oka
 Uhlova rychlost
e Pri simulacii vsak pocitame rychlost” vzhladom na ciel pohladu

At1t2

Predtym vsak doplnenie chybajucich dat



Gaze position in pixels along the x-axis
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Interpolated gaze samples
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Sample number

36 41 46




|dentifikacia fixacii

Interpolacia pohybu pohladu
Vyber oka pre vypocet

Vypocet rychlosti

Klasifikacia medzi fixacie a sakady
Kratke fixacie = sakady



6 UXIlsk

http://www.uxi.sk/

Rx.OnCompleted()

Rx = Observables + LINQ + Schedulers

Nie len .NET, ale JavaScript, Python, Ruby, Java, C++
http://reactivex.io
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