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Smart Environment

#gle
2 %a:’f“i’ : @::gt

1i=imp] i

R e R e S

©6

Smart Health

Smart Transpo

loT-based
Smart
Environments

y
53

L e >

| & &




Scenario: The Environment




Scenario: Meet Alice




Scenario: Meet Barbara




Scenario: Meet Caterina

UNIVERSITA DI PISA



Smart Environment: Some Problems

* How can we mediate all B
preferences to satisfy them in D
the best way possible?

 What happens if another user g% L]
enters the second room, with

. o 2
different preferences? @

* How can we mediate between = © ) &
the preferences of A, B, C and \_
the energy saving objectives of
the admin Diana?
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Objectives of the Thesis

&

Design and implement ar
JoT goal-driven systerm
capable of monitoring and
automatically managing
interior natural lighting and
temperature by mediating
possibly con flicting goals
set by users and systerm
administrators.
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GioEnv: a Goal-driven system for managing
Smart Environment
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GioEnv Rules

set(user, R, temperature, very low) :-
inRoom(user, R),
(temperature(high, R)

User

J

temperature(very_high, R)).

mediate(A,temperature, [X|Xs],todo(A, temperature,W)) :-

convert(temperature, [X|Xs],Ls),
(season(summer)

season(spring)),
max_list(Ls,W).
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GioMediator

* GioMediator is the service that
performs the mediation process.

* |t receives from the WoT Server
the data for mediation (rooms
status, users’ preferences,
administrator’s policies) and
returns the decisions which will
then be sent to the GioButtons.




Digital Twin

* A Digital Twin is a
digital replica of a
physical entity.

°In GioEnv each loT
device and each room
has its own Digital
Twin.
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The Web of Things

* The Web of Things is a set of W3C standard to create a uniform and

interoperable way to interact with devices and applications of the
Internet of Things.

* In GioEnv Digital Twins are implemented through the WoT.
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GioButton

e Sense, which can collect
environment data
through the sensors

e Actuate, which can
receive commands from
the system, so to trigger
suitable loT actuators

Micro USB

Drag-and-drop programming
MSC, UART, CMSIS-DAP, webUSB

5x5 LED Matrix

Digital/analog 1O

Muxable to SPI, UART, 12C
Pads for crocodile clips

Holes for banana plugs

2.4GHZ Antenna
Bluetoot h low ener, gy
Broadcast radio

Nordic nRF51822

Motion Sensor
ST LSM303AGR

User buttons

External supply
Regulated 3.3V in or battery out

|- Edge Connector

Battery connector
JST connection for 3V

Reset Button

NXP KL26Z
USB Interface chi
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GioEnv: Boxology

GloButtons <<service>>
. GioButton < »‘
[ Giolnterface [ Rellable Protocol Manager ] HTTP GioDashboard

o

<<service>>
i <<service>> ) HTTP S2M J

Web of Things

. HTT . . HTT . s
[ Virtual Room ]—i[vmual Medlator}—i{VWtual GloButton] HTTP
Nf(service))}

\_ J GioMediator

UNIVERSITA DI P1sA




Results

* Designed and implemented an loT
goal-driven system capable of
monitoring and automatically
managing smart environment
mediating possibly conflicting goals
set by users and system
administrators.

* Implemented an extension of the Web
of Things.

* Implemented a conflict resolution
process based on a LPaaS.
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Related Work

Fuzzy Logic

Multi-Agent Systems Goal-Driven Management

—-T

Neural Networks
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Future Work

Fuzzy Logic
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Future Work

Fuzzy Logic
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Thank You
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