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Application Domains

Human computer interaction ~ Emotion Recognition Education
and Multimodal interfaces
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Ubiquitous Interaction

Smart Cities - Group behavior



Research Areas

Ubiquitous Computing

multimodal signal processing, machine learning, statistical modeling,
human-centered computing

Human-centered computing
A Recognition and analysis of emotional expression
A Modeling and fusion of multimodal affective signals

General social behavior under diverse contextual settings

A From emotions to general human states, e.g. frustration,
engagement

A Analysis of individuals, dyad and multiparty behavior within smart
homes

A Incorporating context into multiparty multimodal interaction

- Applications
(-

A Personalized interfaces, smart sensing environments /
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What is Context?

Who you are with, where you
are, when, what resources
are nearby?!

Location, identities of
people, time of day,
sensors seasoh
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Identity, Time,
Location, Activity
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Sensors

Sensors are divided to:

. In house sensors:
. Sensors that are located in the houses,

. Sensors can be to different rooms (e.g. bathroom
bedroom, kitchen).

. City sensors
. SmartSantander sensors are used.




('

Type of Sensors

A In house sensors can be:
i Temperature,

i Humidity,

i Luminosity,

Water and Power consumption levels,

i Human presence,
i Noise

A City Sensors can be:

Mobility sensors,

Traffic and parking sensors,
Environmental sensors

Park and garden irrigation sensors.




Smart Santander Sensors




Semantic Representation
AnHome Rul eso

- Representational approach of the home rules can be
created in the ecosystem

greater/less
than

human presence (not)equal to

pollution
power/water consumption

location (rooms, regions,

\geospatial} _/




s

Semantic Representation of the
Ecosystem using Hierarchical Ontologies




Semantic Representation of the
Ecosystem using Ontology structure
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Semantic Representation of the
Home rules in Ontologies

- Things are needed to trigger a home rule are:
- SWRLs:

Rules

House( "house) A Sensor | 7sens) A hasSensor( Thouse, 7sens)AhasPowerConsumption|7sens, power ) A Washinghlachine(7wm ) AlsLocatedIn{ 7wm, house)
AlsOn({?wm, true)AgreaterThan(?power. 1000)—restriction(?wm, true)

City(7city) A House( 7house) AbuiltIn{ 7house, 7eity)ASensor(7sens) AhasSensor(Peity, Tsens) AAir-conditioner(Tair) AisLocatedIn( 7air, Thouse)
fhasTemperature(7sens, Ttemp)AisOn(?air, true) AgreaterThan(?temp, 15)—restriction|7air, true)

City(7city) AHouse( "house | AbuiltIn{ ?house, 7eity )ASensor| 7sens) AhasSensor( 7eity, Tsens)AAlr-conditioner(7air) AlsLocatedIn(7air, Thouse)
AhasLuminosity(7sens, "lum)AlsOn( 7air, true)AlessThan(7lum, 100)—restriction(7air, true)

House( Thouse) A Sensor( 7sens | AhasSensor( Thouse, Tsens)AAir-conditioner( 7air) AlsLocatedIn(7air, Thouse)
AhumanPresence| 7sens, Thum)AisOn(?air, true) AnotEqual{?hum, 1)—restriction(?air, true)

- Restriction property:

© restriction exactly O boolean




Experiment
NTriggeri ng a Home

. Home rule:

the Air-conditioner should not be switched on, when the
temperature is higher than 15AC, the luminosity is lower
than 100 lux and no human presence is detected In the

house.

- Luminosity and Temperature levels of the
SmartSantander city sensor

™




