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Project Motivation

4 e )
=Shared spaces > diffusion (a Integrate multi- A /-Creation of loT h
of responsibility > no disciplinary knowledge laboratory at ISCTE
f:i?\:t?r::';t?ol::gh = Computer Science, =Mobile device interaction
Architecture and =BIM capacity at ISCTE

=Change behaviors Psychosocial science
=Engage the different types team

of users in the
development and
implementation of the
project

=Challenge of integrating a
technical solution in a
psychosocial approach to
change behaviors

Sustainability Technological contex
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Project Goals

Real-time collection of sensor data and its analysis on the IoT platform to
identify patterns and behaviours and 3D building modelling :

Diagnosis of community perception based on surveys of the target
population. Feedback received allows to identify the main requirements
and approximations of our platform

Calculation of the Ecological Footprint (consumptions) by individual,
room, department, building and estimate reduction goals

Partially
done

Knowing which strategies (incentives, feedback,..) will motivate more each
user to reduce energy consumption at ISCTE, notably through the
implementation of behavioural economics tools and gamification
strategies

Partially

done
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Project Team

IScCEe =u istar . CISSIUL

CENGRO DE INVESCIGACAD
E INGERVENCAD SOCIAL
Instituto Universitario de Lishboa

Silvia Luis _&
Ricardo P. Resende -
" Rita Moura

Joao C. Ferreira

Vasco Rato

PhD Students

¢ Bruno Mataloto
Master Students

* Diogo Santos

* Daniel Calé

* Catarina Santos



1t Year Expenses
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Fellowship

¢ Bruno Mataloto 9M ~ 7K€

* Rita Moura 9M ~ 9K€
¢ Daniel Cale 4M ~ 4K€

Hardware

¢ |oT Sensors and Transmission boards ~ 5K€
* Equipment to performs sensing in 10 places

Dissemination
* Conference (registration and travel costs) ~ 3K€
* Open access publication ~ 2K€

Overview

10T Platform Data Real-Time
Predictive
Store
Alerts towards D -

abnormal behavior ~ Data

deviations between real

dataand collected data
above a certain pre-defined Compare with real
value

date collected

Under
evaluation

Energy/Price to change room temperature
considering current environment conditions

Window Time to perform temperature
change with associated energy

BIM 3D representation — local temperature
and local user thermal sensations

User feedback about thermal feelings

Tailored information
for users

- Stage of change +
values

Work in
progress

User
behavior
change ?




28/04/2020

IScte Developed Solution and Installation @ISCTE

TECNOLOGIAS

IScte  Developed Energy Monitoring Sensor

TECNOLOGIAS

Agréament with e LORGWWAN
nework using the Device EUI @ On Alarm Caliback
and the custom AppKey and

For Each Phase/ADC
1. Read Values fiom ADC
2 Calculate Urms

3. Calculate Irms

4. Calculate kWhinterval
5. Sum total

Define:
Fhase Calibration for each ADE Input
Time To Send

‘Send LoRa meszage with the
seq nd the sum of Gecback from LoR
KWh/inter over time for the Three server recaived?

Color Labels:
e MKRWAN
— RTCZET0

increment Sequence
Value and resel total of
KWhvinter to 0

Coratucticn et — Emontib
— Arduino General

EEEE

[ r—

—+— Design Burken Volage )

JEsEgEELE

Define new Alarm based on data Read
Interval
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Data Storage Developed Solution

Live DB Union
with Replica DB

8 | &

Flask Web atabase
Server
PR Replication
Python Raspberry Pi
e .
MySaL ARI MySQL APl 05: Rasphian
Netwark: External
Server and Backup/

Feplication Database|
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Iscte Data Visualization in Dashboards
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Results: pata centre Monitor Process Outputs
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Iscte

RESUltSZ Data from Auditério C103
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Results: pata from Auditério Silva Leal (SL) - Current Reality Perception
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ISCte Results: 10T BIM Data Representation

Currently viewing :1-8-2019 6100 No clrrentWamings

sens
Lights OFF 02
Lights OFF

N Currently viewing : 1-8-2019 9h00
Lights O ; sensor007

sgnsorOOS : Lights OFF

Lights OFF

No current warnings

sensor006 :
Lights OFF

IScte  Environmental Behaviour Assessment

ORGANIZATIONAL DIMENSION

> SUSTAINABLE POLICIES
»  GREEN PRACTICES

PSYCHOSOCIAL DIMENSION

INTENTION TO PERFORM
»  ENVIRONMENTAL IDENTITY
THE BEHAVIOUR
ENVIRONMENTAL ATTITUDE BEHAVIOUR

(REDUCE ENERGY COMSUMPTION AT ISCTE)
»  SOCIALNORMS

»  PERCEIVED BEHAVIOURAL CONTROL
~  PASTBEHAVIOUR (ISCTE/HOUSE)

SPATIAL DIMENSION

»  PERCEIVED COMFORT (TEMPERATURE, HUMIDITY, NOISE AND LUMINOSITY)
»  CONTROLOVER ENVIRONMENTAL INDOORS CONDITIONS
~  SATISFACTION ABOUT SHARED BUILDINGS AT ISCTE

18

18



28/04/2020

ISCte Results: environmental Behaviour at ISCTE

TOTAL: 622 PARTICIPANTS

<

m Students  mStaff = Teachers and/or researchers
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IScte Findings: Environmental Behaviour at ISCTE

Results show that ISCTE and its’ community have a great potential to successfully engage in behavioural change interventions in

the future to motivate the reduction of energy consumption at ISCTE, in accordance to the project’s goals.

Organizational Psychosocial
e Make ISCTE’s e Explore with greater e Increase levels of
sustainability policies detail the effects of comfort at ISCTE’s
and practices more social norms on shared buildings
visible and prominent sustainability among without compromising
for users different users energy consumption
levels

20
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Next Steps

e Experimental

¢ Test whether different types of information (text vs. IoT BIM
—— data representation) about the indoors environmental
conditions (for example, temperature) of shared spaces
*How to interact using real environment data to create influences the intention and adoption of more sustainable
savings actions? behaviours at ISCTE
* Mobile device interaction will play an importantrole
(validation process under way)
* Tailored approach: information (incentives, norms,...)

provided in accordance with the type of user (students, K i i X
teachers...) and usage (classroom, services,...) * Explore over the time the role of social norms in the adoption

of sustainable behaviours, based on real-time information

: about the indoors environmental conditions of shared spaces
g Understand user preferencesand behavior ey at ISCTE, using the loT BIM data representation

* Additional studies to explore the variables that motivate
sustainable behaviour using different techniques (real- e FOcCus group / Interviews
time information, focus group....)

e Real-time information

e Explore users' in-depth opinion about ISCTE's role in the
implementation and maintenance of sustainability in its’
shared buildings

21
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Project's Outputs

« Smart Cities Summer School in June/July 2019 and Winter School in February 2020

* Six masters' thesis and one PhD dissertation

* Publications in journals

* LoBEMS—IoT for Building and Energy Management Systems at electronics journal of MDPI (ISSN 2079-9292, Quartile one) .
Information available at https://www.mdpi.com/2079-9292/8/7/763/htm

* loT Power Monitoring System for Smart Environments at sustainability journal of MDPI (ISSN 2071-1050, Quartile two). Information
available at https://www.mdpi.com/2071-1050/11/19/5355/htm

* Publication at conferences in book chapters
¢ CCIOT(August 2019, Japan), “Data Centre Environment Monitoring System”. Proceedings of the 2019 4th International Conference on
Cloud Computing and Internet of Things September 2019 Pages 75-81https://doi.org/10.1145/3361821.3361824
* Sustainable Energy for Smart Cities, Braga December 2019, “Smart Auditorium: Development and Analysis of a Power and

Environment Monitoring Platform”, published in Sustainable Energy for Smart Cities, Springer International Publishing, 2021,
https://doi.org/10.1007/978-3-030-45694-8

* Workshops participation

« 12 Conferéncia Campus Sustentavel Social (CCS2019) “Social loT Platform” — presented by Vasco Rato, ISCTE-IUL - Porto October
2019

* SRA - E - Iberian Chapter International Conference — presented by Silvia Luis and Rita Moura — Coimbra September 2019
22

22
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IScte kshop @ISCTE

EARQUITETURA

“J CALOUSTE GULBENKIAN

ISTA G FUNDACAO

WORKSHOP ON

INTELLIGENT SYTEMS
Technologies for Sustainability

18.10.2049,18:60-20:15 | BuildingA/Auditorium 2 | ISCTE - IUL

IScte Workshop @ISCTE

EARQUITETURA

WORKSHOP ON INTELLIGENT SYSTEMS

Organization

ISTAR-IUL Software 18h00 “University Community Engagement in
System Group Technologies for Sustainability: a Social Architecture”
and Project status — Jodo Ferreira

MSIAD

(Mestrado em Sistemas 18h30 I0T*(AMBISENSE) — Smart environment
Integrados de Apoio a Decis3o, monitoring using LoRa — Bruno Mataloto

ISCTE-IUL)

18h45 EnerMon: loT Power Monitoring System for

S X oy
18th October 2019 mart Environments — Diogo Santos

18h00 - 20015 19h00 Parking Guiding System with Occupation

Auditério 2 Prediction — Gongalo Alface
Building 1, 2nd floor
ISCTE-IUL 19h15 Age and Gender Classification — A Proposed

System — David Silva
With support of

& LB aean 19h30 loT System for EV Charging at Shared Spaces —
ISCTE £ UL José Pedro Martins
Instituto Universitaria de Lisboa
<. 19h45 Discovery of sensitive data with Natural
Qﬂ MS'“D Language Processing — Mariana Dias
|5TnR@|UL 20h00 Low-Cost, Lightweight IoT Platform with Custom
LPWAN LoRa Integration — André Santos 24
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Iscte

TEChoLoGIAS
EARQUITETURA

Talk: Combining behaviour
change tools with loT to
promote sustainability

Silvia Luis ISCTE-IUL, CIS-IUL

The efficacy of programs that
promote sustainable behavior
is highly dependent on
contextual and motivational
characteristics. |oT can support
the development of
applications that gather large
amounts of data from the
environment and use them in
accordance with the
individual’s motivational stage
in order to provide the most
adequate behavior change tool

25

Iscte

TEChoLoGIAS
EARQUITETURA
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Summer School 2019

I0T FOR SMARG CIGIES

ISTAR- IUL SUMMER SCHOOL

24 - 28 JUNE 2019

ISCTE - IUL, LISBON, PORGUGAL

25

International Panel

Winfer School 2020
10T &nd Blockchain for Smart Cities

ISTAR - ISCTE

INTELLIGENT SYSTEMS TALKS

AUDITORIUM SILVA LEAL
14:00 - 16:00

5 FEBRUARY 2020 il B COMPUTATION NEGOTIATION FOR
FREE ENTRANCE s ; 10T ENVIRONMENT

KNOWLEDGE ENCINEERING LABORATORY DEPARTMENT
F COMPUTER ENGINEERING CHUNG-ANG UNIVERSITY

FROM SIMPLE SENSORS TO INTERNET-OF-THINGS....
AND WHAT IS THE RELATION TO MACHINE LEARNING

STEFANO CHESSA AND ALEXANDER KOCIAN
DEPARTMENT OF COMPUTER SCIENCE OF UNIVERSITY OF PISA

- 2 FUNDACAO
1 B ER8ousenun

e 3 1SEOF wne I
DRI R, = SO
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Winter School 2020

3 - 7 FEBRUARY 2020
ISCTE-IUL, LISBON

LEARN ABOUT HOW THE

10T AND BLOCKCHAIN ARE
CHANGING URBAN LIVING

PROGRAM

ISTAR
WINTER SCHOOL 2020

10T wo BLOCKCHAIN rory
SMART CITIES

Project's Outputs Il

* Submitted to journals (in review process)

* Personalized context energy forecast to change energy behaviour in shared spaces submitted to MDPI
Sensors (Q1 Journal)

* |oT Data 3D Representation for User Environment Perception to MDPI Sensors special issue of BIM
Models and loT for Sustainable and Smart Cities Sensing Approaches (Q1 Journal)

* Conference Participation

* Project presentation at the International People Association Studies (IAPS) 2020 in Quebec City, Canada
(Virtual Conference, June 21-26)

28

28
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Conclusions

Project running for 12 months
* Perception of current situation with loT sensing information performed
* |dentification of current problems
* Advice performed based on data collection analyses

* Good psychosocial foundation for successful behavioural change intervention in
the future

Next steps

* User interaction to change behaviour — Pilots @ISCTE to collect more data —2nd
round of studies (experimental studies, real-time information studies and focus
group/interview studies with different type of users

29
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IScCe

TECNOLOGIAS
E ARQUITETURA
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