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* Provide an energy-aware IT ecosystem aiming to support energy efficiency in the buildings
sector through behavioral change of the occupants with regards to their daily energy
consumption patterns.

* Exploit novel data aggregation and management solutions.
* Semantically align data based on ENTROPY Semantic Models.

* Materialise a personalised recommendation framework based on a rules-based
management system, promoting engagement and behavioural change.

* Materialise a big data analytics framework, detaching the design, development and
execution of data analysis processes.

* Integrate and combine set of services and provide them through open APIs to
application/game developers.

* Develop serious games and personal applications as enablers of the communication
towards behavioural change

* Engage and empower citizens, making them actors for the transition to a more efficient

society.
* Validate and evaluate the research results with proof-of-concept showcases in three
countries.
26/06/2018 Building Energy Efficiency: Research & Innovation Workshop, 5
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Personalized ContentT Crowdsensing Data

Data Mining & Analytics Recommendation Engine
Energy Analytics, Working/Production Memory,
Behavioral Analytics Inference Engine

Big Data Repository d

JSON-LD
loT-based Energy Management

Semantic " Semantic Model
Enrichment

Behavioural Intervention
Semantic Model

Data Cleaning (PROTON) Data Collection (OCB) Data Handling (COMET)
Complex Event Processing Real-Time Average, Min, Max
Rules

COAP, MQTT, LWM2M

------- loT Agent
-------

. loT management and data aggregation - Smart energy management services
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ACTION QUESTION of the European Union
Production .
Memory Perception of comfort level.
Do you feel comfortably in ized
your current location? 1zed
andations
Response in the question
(rating from 1-5).
MESSAGE
— Set of targeted use sing data
— Engagement metri L e e k from
— Profiling character Ji]}4 lightizg. % :ndations VY

Big Data Repositor)
Energy Awareness Level.

Itis a sunny day. We hope
you switched off the lights!

Set of multiple choice
questions.

Reading of the message in
the browser.

Completion of quiz and
saving of result.

. Recommendat
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ENTROPY Recommendation Mechanisms

E ENTROPY ® Dashboard £+ Account ¥ Admin 3 Logout (entropy)
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DASHBOARD
Wolfindel TIP Turn off all non-essential appliances. For UMU Tip 02 Trigger Tip  Mon Jun
example, turn off appliances like computers, 02in All 18
printers and coffee machines when no one is Rooms 038527
using them - don't leave them on standby. when uTc
Appliances 2018
E st Analytics consume
much in
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hours in
I Room 1.16
g Streams ) ) _ ) _ )
acanovas@odins.es TIP Turn off all non-essential appliances. For UMU Tip 02 Trigger Tip  Mon Jun
I example, turn off appliances like computers, 02 in All 18
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using them - don't leave them on standby. when uTc
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much in
{3 Campaigns CIQSEd_
hours in
Room 1.16
? Help
jamartinez TIP Turn off all non-essential appliances. For UMU Tip 02 Trigger Tip  Mon Jun
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Appliances 2018
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jandres TIP Turn off all non-essential appliances. For UMU Tip 02 Trigger Tip  Mon Jun
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Appliances 2018
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ENTROPY Energy and Behavioral Data Analytics

Output Dataset
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Worker Node
OpenCPU

R Packages

Cluster Manager

/L JSON Stream

Analysis Process

Execution Parameters

Analysis Template

ENTROPY Big Data Repository

OpenCPU
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Dataset

Query Builder
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REFRESHER BADGE

Save energy . Can you guess
devices consumpltion ?

Tip Recommendation!

s Delow Tero

The temperature outside
cegrees. Too cold 1o open ary windows
today
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Offices, Social Housing,
Incubator, Canteen,
Kindergarten,
Auditorium, Meeting
Rooms
Classrooms, University
Buildings (e.g. Library),
Incubator

Research institutes labs
and offices, a restaurant,
fitness room and
multiple classrooms.

Electricity use,
Temperature, Humidity,
CO2, llluminance,
among others

Aprox 65

Electricity use,
Temperature,
Illuminance, CO2,
among others
Electricity use,
Temperature, Humidity
CO2, llluminance,
among others

Aprox 50

Aprox 60
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CAMPAIGN MANAGER

Get access to ENTROPY
services and dashboard

Define building areas, Assign sensors per area and
subareas and their subarea
characteristics t

Register to ENTROPY
ecosystem

Specify rules and Specify data mining and Specify queries for retrieving Configure sensor data
recommendations to be sent analysis processes tabular data monitoring streams
to end users -

Initiate campaign and Monitor campaign progress Proceed to interventions or
activate sensor data corrective actions
monitoring streams

END USER

Register to ENTROPY Fill in questionnaire Get access to ENTROPY Download and install
ecosystem providing profiling services and dashboard personalized application or
Step 1 information Step 3 serious game

Step 2 Step 4

Participate to an energy
efficiency campaign (e.g
play a game, get information
and recommendations

Provide feedback (mobile
crowdsensing data)
Step 6

Fill in evaluation

questionnaire
Step 7

through a personalized app)
Step 5

Building Energy Efficiency: Research & Innovation Workshop,
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ENTbepY Campaigns Execution — University of Murcia
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[®] ENTROPY

DASHBOARD

£ Messages

1t Analytics

#) Queries

B Streams

@ Sensors

3 Campaigns

? Help

/ AREAS /PLEIADES

— Subareas
View Registered Sub Areas for "pleiades”

Room 1.17

104.0 m2/ 8 people / Lab

Heat Transfer Coefficient 1.44324 kW/K

Room 1.16

52.0m2/ 6 people / Office

Heat Transfer Coefficient 0.72162 kW/K

Room 1.15

52.0 m2/ 6 people / Office

Heat Transfer Coefficient 0.72162 kW/K

Room 1.14

52.0m?/ 6 people / Office

Heat Transfer Coefficient 0.72162 kW/K

ExternalWeather

1.0 m2/ 10 people / Corridor

Heat Transfer Coefficient 0.01388 kW/K

® Dashboard

STREAMS

STREAMS

STREAMS

STREAMS

STREAMS

£+ Account

SENSORS

SENSORS

SENSORS

SENSORS

SENSORS
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X Admin

SUBAREAS

SUBAREAS

SUBAREAS

SUBAREAS

SUBAREAS

Building Energy Efficiency: Research & Innovation Workshop,

S Logout (entropy)

4+ NEW SUBAREA

EDIT

EDIT

EDIT

EDIT

EDIT

DELETE

DELETE

DELETE

DELETE

DELETE
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E] ENTROPY ® Dashboard £ Account x Admin =] Logout (entropy)

DASHBOARD / SENSORS

2 Messages Sensors 4\ SYNCHRONIZE SENSORS

Manage Sensors
st Analytics

Filter sensors (case sensitive) Q Search
#) Queries
122 VIEW STREAMS  NEW STREAM
| Streams ambient_co?2
[*] lanave
[ Areas
123 VIEW STREAMS  NEW STREAM
3 Campaigns ambient_co2
[*] lanave
? Help
12345678 VIEW STREAMS  NEW STREAM
ambient_co2
[*] pleiades
12345679 VIEW STREAMS  NEW STREAM
ambient_co2
[ pleiades
Building Energy Efficiency: Research & Innovation Worksho
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E' ENTROPY ® Dashboard £+ Account x Admin  Logout (entropy)
DASHBOARD / STREAMS
B Messages Streams
Manage Sensors Streams
st Analytics
N Default Main Stream temperaturelndoorSensor START  GRAPH  DELETE
ot 335547901 sccrecater @

5b212f294d2113412fa43c12 / temperature_indoor / 335547901 / hour

© Sensors

[ Areas Temperature Room 1.17 B reactive » PAUSE  GRAPH  DELETE
5b20e88d4d2113412fa43be5 / temperature / 335547901 / 15 minutes

£ Campaigns [ pleiades / Room 1.17

? Help
General Active Power Phase 3 in Pleiades resnive » PAUSE  GRAPH  DELETE
5b1fec904d2113655af8b062 / active_power / 335546925 / 15 minutes
[ pleiades
General Active Power Phase 2 in Pleiades restive » PAUSE  GRAPH  DELETE
5b1fec4e4d2113655af8b061 / active_power / 335546925 / 15 minutes
[ pleiades
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ENqubpY Campaigns Execution — University of Murcia

[®] ENTROPY

DASHBOARD

& Messages

i Analytics

+) Queries

Streams
@ Sensors

[ Areas

Campaigns

ra

? Help
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/ DASHBOARD

Dashboard

Platform Overview

Statistics

Information on platform usage

40 601

Areas Sensors

32-0-50 11-0-101

Quizzes (82) Tasks (

Degree days

® Dashboard ## Account x Admin g Logout (entropy)

Weather
Weather information for Las Torres de
Cotillas, Murcia

114 29
Streams Users Sunny 77 %
o Humidity
19°C
8-32 6.44 km/h
Current Campaign: Forth Campaign Wind
85-0-160 4-0-10
Tips (245) Questions (14)
Connected Applications
Your apps profile overview
Select a sub-area j Select your connected app

Heating and Cooling Degree
Days

Statistic View
Users metrics

(pre) Energy - Saving a j
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National Documentation Center, Athens

Funded by the H2020
Framework Programme
of the European Union

17



» A
A=

o Campaigns Execution — University of
E N T RO p \/ M u rCi a Funded by the H2020

Framework Programme
of the European Union

[*] ENTROPY

DASHBDARD f STREAMS / 3356479

& Messages

«— Stream Graph

Last 500 Observation values
1 Analytics

& Querles Temperature Room 1.17 B

26

@ Sensors 25

[[ Areas il \ ﬂ J 'IIM

Sensor Mame: 335547901 - Area Name: pleiades

Resat zoom

]
24 A | "
[ M N I ”}
M 1 1 |I|r'J H
0 Campalgns C ||| IJ""J |'~ Ir' h A
| A ¥
| |‘I"|_lW,|H 'I'H I‘V'H Mo f\ | ‘
7 Help V‘u ! A WAl ) F}Mﬂ T T T
| ™ LIAR ko™ L LA |
- ﬁ Ilrl lil '|r||lllll..}l M'Thl[ \'h' "ll.'q||llf Iw‘ '!,ﬁrlllq"h"'ﬂufuwr’ k""{'f "1"';' LIII“Jllrl : \
! | : '
21
14. Jun 12:00 15. Jun 12:00 16. Jun 12:00 17_Jun 12:00 18. Jun 12:00
Time
..................... - m = e e mmmie m eie e eamme e i am m i mem— e e =
26/06/2018 Building Energy Efficiency: Research & Innovation Workshop, 18

National Documentation Center, Athens



» A
mwe

o Campaigns Execution — University of
ENTROP\/ MurCia Funded by the H2020

Framework Programme
of the European Union

E E NT RO PY ® Dashboard £+ Account 4 Logout (entropy)
DASHBOARD / EVALUATIONS
& Messages Campaigns
Campaigns Results
L Analytics
O Queries 81-0-401 5-0-144 73-0-220 5-0-25
Quizzes (482) Tasks (149) Tips (293) Questions (30)
B Streams
@ Sensors Comments
Users comments
[ Areas

Thanks to ENTROPY applications, | have learned a lot of things about reducing energy consumption at work and home. In my opinion,
these applications must be used in private companies and public entities to obtain certificates of energy efficiency and sustainability

such as 1SO 14001.
{3 Campaigns

? Help Cualquier proyecto que tenga como objetivo el uso reponsable de los recursos energéticos es una gran idea. La concienciacion de la
sociedad en estos temas es fundamental, pero las leyes que lo regulen (muy especialmente las aplicadas a las empresas menos
responsables) lo son mas. Respecto a la campafia, mi valoracién es muy positiva. Unicamente mejoraria la aplicacién Energy
Awareness Entropy, version UMU, ya que desde el comienzo ha presentado muchos fallos de implementacién, que hasta la fecha siguen
sin solucionarse. Teniendo en cuenta que es la herramienta principal de interaccion con la campafia es importante que hubiera
funcionado correctamente.

Building Energy Efficiency: Research & Innovation Workshop,

26/06/2018 National Documentation Center, Athens
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