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Disclaimer

Use of any knowledge, information or data contained in this doooent shall be at the user's sole risk.
Neither the ChArGEDConsortium nor any of its members, their officers, employees or agents accept
shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense whatever
sustained by any rson as a result of the use, in any manner or form, of any knowledge, information or
data contained in this document, or due to any inaccuracy, omission or error therein contained.

The European Commission shall not in any way be liable or responsible ftine use of any such
knowledge, information or data, or of the consequences thereof.

This document does not represent the opinion of the European Union and the European Union is not
responsible for any use that might be made of it.

Copyright notice
© Copyright 2016-2019 by the ChArGEDConsortium

This document contains information that is protected by copyright. All Rights Reserved. No part of this
work covered by copyright hereon may be reproduced or used in any form or by any means gut the
permission of the copyright holders.
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This deliverable presents the # integrated system of ChArGED and is related to the integration,
validation and testing task of WP3. The emphasis is on achieving efficient and lowerhead
integration of all sub components (backend systems, gateways and Mobile App). This will be an on
going process, following agile methodology approaches and providing three prototypes to be tested
with end-users in order to ensure their acceptance. Technical testing/validation mechanisms will take
place prior to providing the deliverables to endusers for validation, to make sure that, as subsystem
development is progressing, there are no unforeseen integration issues and technical problems.

4EA AAI EOAOCAAT A Aii bl Al AT OO OEA xT OE AiTA ET S$AI
the specificatid O 1T £ OEA OAPAOAOA #E! O’ %$ OUOOAI AT i DilAl
OADPT 006h OEAO AAOCECTi AA APDPOTI POEAOA ET AAT OEOGA 1 A7

contributions of these two deliverables are combined in D3.4 in order to agtve the integration of
the software components and the developed game mechanics and to demonstrate initial e
operation of the system addressing the first game challenges.

The deliverable presents a review of the ChArGED approach, the game concdptsrelated use cases
and challenges that will be addressed with the integrated system. It further describes the system
architecture and software implementation details for the Data/Core Backend components that are
included in the 1st integrated system. fie document also provides a description of the integrated
system demonstrator and indicative screenshots of an erend challenge implementation that
involves all integrated modules. Finally, the deliverable describes the procedure for performing the
testing of the ChArGED platform to demonstrate that the ChArGED system implementation meets
requirements established in the technical deliverables.
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1)1 OOl AOAOET I
Purpose and scope
$A1T EOAOCAAT A $o08t1t EAO AAAT DOAAAAAA TAIUATSORA 6ENO AGHEAAA
delivered at M18 and has provided the final ChArGED platform architecture and the specifications of
all the system components, functionalities and interfaces implemented.

The goal of D3.4 is to present the first demonstration of the inggation between the ChArGED
backend system, gateways and Mobile App. It will also include a description of the revised Mobile App

and of the related Game challenges that have already been implemented, based on the game design
principles that have beendet& | AA ET AAlI EOAOAAT A $o08x O)1 AAT OEOA
at M18).

Intended Audience
The purpose of this deliverable is to document and demonstrate the first ChArGED integrated system.

The intended audience includes the project partners, @gcially the pilot users and the general
interested public. Members of the development team can use this report as guideline for future work.

This report also provides clarity on the ChArGED integrated system that will be deployed at public
buildings through various installation stages and also shows the working modules that can be used
for hands-on system demonstration and evaluation by the intended public buildings.

Relation to other activities

Emphasis will be given to achieve efficient with lowoverhead integration of all sub components. The
integration between the backend system, the gateways and the Mobile App will be an-gaing
process, following agile methodology approaches and providing three prototypes to be tested with
end-users in order to ersure their acceptance (within the tasks of WP4).

Technical testing/validation mechanisms will take place prior to providing the deliverables to end
users for validation, to make sure that as subsystem development is progressing and there are no
unforeseenintegration issues and technical problems.

Table 1: D3.4 dependencies and handovers

“

D3.7 Incentive  mechanisms It provides the design principles to be integrated within the
final report game mechanics componentral affecs the chosen game
challenges.
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D3.2 Architecture and system It describes the initial system architecture and design o
components specification  system components and interfaces that will also be followe!
for the 1stintegrated system.

D3.3 Systan Components This document provides an accompanying guide on th
developed software components that are considered for th
1stintegrated system.

D4.2 Trials specifications It provides the specifications of the system components the
will be tested at various stage of the piloting exercise
affecting the choices for the fintegrated system..

Document Overview

The key deliverable is the demonstration of the stintegration of the ChArGED system components.
This document provides an accompanying guide afie end-end system operation for specific game
challenges and is organised as follows:

Chapter 2 presents a review of the ChArGED approach, the game concepts, the related use cases and
challenges that will be addressed with the integrated system.

Chapter 3describes the system architecture and software implementation details for the Data/Core
Backend components that are included in theslintegrated system.

Chapter 4 provides a description of the integrated system demonstrator and indicative screenshots
of an end-end challenge implementation involving all integrated modules.

Chapter 5 describes the methodology for performing the testing of the ChArGED platform to
demonstrate that the ChArGED system implementation meets requirements established in the
technical deliverables.

Finally, Chapter 6 concludes the document.
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ChArGED approach

ChArGED (CleAnweb Gamified Energy Disaggregation) develops a gamified framework that aims to
AEAT CA T Adr§yRdnsuddn bekhaviors and reduce energy wastage in public buildings. By
leveraging low-cost 10T devices (NFC/BLE), ChArGED impravenergy disaggregation mechanisms
and identify energy wastages at the device, area and end user level. At the same tilnengages and
motivates users with serious game approach accessible through a mobile app. The gamified approach
in ChArGED advances the state of the art, since it will be employed in public buildings, where multiple
appliances are shared among multipleisers. Energy disaggregation in this context is particularly
challenging due to the vast area that needs to be monitored and the difficulty of associating particular
actions to specific users. In addition, other related applications, e.g., Kilk-Watts, Ehergy Tracker,
Watts Plus, etc., mainly focus on increasing energgponsumption awareness, assuming that the users
are already interested in their energy consumption and motivated to reduce it. In a public building,
employees are primarily busy with their job activities and moreover they do not pay the energy bill.
Therefore, their engagement to such a game app cannot be taken for granted and thus a carefully
designed gamified approach has to be followed. There have been some prior efforts to employ serious
CAI AOG &£ O AAT AT A OEAA 1 AT ACAIT AT O fp¥Yh +fc¢¥Y EI E
evaluated the effectiveness of a virtual pet game in reducing pltdgads in a midsize commercial
office. Changes in devicspecific energy consumption were refedh A ET OEA OAI1 AOEO.
chickens in a virtual farm. ChArGED app has far more ambitious goals than [1] in the sense that it aims
to change a vast range energwasting behaviors at work. Also, most efforts in [2] focus on boosting
user awareness towads energy efficiency, as opposed to incentive building in ChArGED. The
ChArGED app employs both direct incentives and peer pressure to achieve the desired behavior

change towards energyconsumption reduction.
Energy consumption disaggregation

o ’f“” o
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Figure 1 ChArGED aproach
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The game concept

The Charged Mobile app revolves around a main theme (persona) of a Tree. It shows both the persona
as well as the informative parts (current score, team information, current challenge etc.) in a separate
but thematically merged userinterface The Mobile App includes an onboarding process, revolves
around teams and is based on specific challenges that can be either pursued individually by each user
or in teams. The user actions performed and validated by the ChArGED system will be aegded.
Rewards can be towards individuals and/or teams; they can also be inside (e.g. badges) or outside
(e.g. real awards) the gamespace. The Mobile App also includes leaderboards showing the progression
of individual members of the same team or the agggate progression among different teams.

The core ChArGED concept revolves aroundaE OOOAT 1T EOET ¢ Al A, ildi@ifoimOET C
of a Tree, that represents the effects of the energy consumption behaviour of the cumulative users in
terms of each(and groups) individual effect on all the energy consuming devices itheir vicinity of

I DPAOAOGEI T 068

Emergency callsonly @ & @ Emergency callsonly & & @ @ & h 59 12:09 Emergency callsonly & & @ o & b 58 11:59

Emergency callsonly @ & @ I & Ch B 12:24

POSITION SCORE POSITION SCORE POSITION SCORE POSITION SCORE

@ ;155 @®m < g5 @@ < g5 @Em 7 559

CAPTAIN

e 53 e 53 °

Tree Growth

~—

Tree Growth Tree Growth Tree Growth

LEADERBOARDS HOME CHALLENGES

LEADERBOARDS HOME CHALLENGES

LEADERBOARDS HOME CHALLENGES

LEADERBOARDS HOME CHALLENGES

Figure2 #E! O' %$ 5) EIT Al OAET ¢ OEA 40AA OO0A

In order to achieve that feedback on energy consumption, the gamificaton®A T | AO T £ OOAO0O
are directly shown to the end user and in parallel the virtual evolving persona accommodates in a
graphical form the current state of the game/position or player/state of consumption etc. to create an
emotional connection with theend user.

The ChArGED gamified app utilizes a two way ewmarding mechanism to ensure a smooth
introduction of the end pilot users to the Mobile app. Initially users will be invited (by the person
designated as Pilot Game Admin, & E | pre@n@es) to davnload the Mobile app and on first open,
OOAOO AOA ET OEOGAA O1I O#OAAOA AT 1 AAT BT 66 10 O, 1C¢C
onboarding process begins.

Teams within the ChArGED game are formed with the following criteria:
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- Geographical: Employees working in the same shared office space belong to the same team.
In cases where a number of individual offices/rooms exist next to eaebther, the employees
may belong to a team competing vs other workplaces/buildings.

- Role-oriented: Employees ofthe same department / with similar, or the same, work
description may be grouped in a team.

- Device-oriented: In cases where energyconsuming devices (such as printers / ai
conditioners, lights, windows) are shared by employees, these users may be teantegether.

Employees will be assigned to teams by the administrator in the beginning of the game and as needed
afterwards.

The comparison between teams will be made by their position in the team leaderboard, as well as
relative notifications withingameplAU8 3 OAE | AOOACAO AT O1 A OAAAd O#Ii
OAAI &£ O ATipil AOGET ¢ OEA iTOTETC¢C AEAIT AT GCA EEOOO
OAAAEETI ¢ OEA pn8nnm DPI EI OO OEOAOEI T Ad roYS8

Types of challenges

Two types of challenges are ¢ing designed in order to be included in the Mobile App:
- Personal challenges: They are takenup by individual participants and their outcome is

i EOOT OAA 11T OEA DPAOOEAEDPAT 060 DPOI COAOO ET OE/
- Team challenges: They are takenup by individual participants, but their outcome is
mirrored both on the personal and team progress in the game, as well as incentives.

There is set of main challenges that runs over the course of the game and around which the game
revolves. Several challengesan run in parallel. Each challenge is graded, according to the level of
adherence. Indicative challenges are the following:

8 Owl AOAOT O Obon dntering thebdildng, the employees opt for using the stairs,
instead of the elevator, to reach theioffice. (this behaviour is corroborated by swiping on
NFC tags existing on the bottom and top of the stairs, while another tag exists inside the
elevator cabin, to ensure that no cheating occurs).

6 O, ECEOO 1 1:aheAihitiin li§Hts@hAt are neededn their workspace are lit by
each team in the morning. As team members switch on the lights, they swipe the
corresponding NFC tags.

6 OWNOEDI AT O 1 1Upon Arkvikg dt thdir @elk, the employees turn on any office
equipment they need for the day PCs, printers, etc), at the same time swiping their tags.

6 O7TET AT xO00d6 :ATE usérd dreC fkompted to close the windows when the air
conditioners are on, or to close the air conditioners when the windows are open.

6 O! x AUd A Bwhenevkrie@ployees a away from their office, they are prompted to
switch off any unnecessary devices that are forgotten on.

8 O, E CE QtalehgeEAe lights are switched off in the workspace by each team, by the
last team member leaving their office. As team members swhicoff the lights, they swipe
the corresponding NFC tags.

5 OwNOEDI AlcHallenbefEBefore leaving their desk, the employees turn off any
ANOGEDI AT O OE Afer hBuBsi(PES prihtérd dtdd, At the same time swiping their
tags.
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O- OOADI 6 EAE AlThidchaelgk will aim at involving the visitors at the MNHA
museum. Since they will not play the same game as the employees, the objective will be to
provide them an NFC sticker as they enter the museum (at the reception) and challenge
them to use the stairs instead of the elevator. Every time they use the stairs they will swipe
their NFC sticker over a fixed device (a customized mobile handset fixed on a booth or on
the wall in the middle of the stairs and will be scored accordingly. As thdgave the museum
they will be able to see their score and possible get a small gift (e.g. a museum poster) or
OEAU 1 Au Al 61 OEOOAI EUA OEAEO Ai 1 OOEAOQOOETT (
6 O3 1 Ichalledge This applies to the DAEM site tht has a solar microgeneration system.
The objective will be to motivate the employees to shift their energy consuming activities
to the periods of high expected solar energy production (that will be provided with the solar
power microgeneration forecast omponent.
In each case the ChArgeD platform validadethe user actions (kWh decrease on energy
measurements) andplatform calculate thekWh savings to determine whether the user has completed

the challenge and to provide a respective score to user.

O«

Emergency callsonly @ ¢ & N 0 9 Bl B10:42

Emergency callsonly @ ¢ € RI 0 ¥ B B10:41 Emergency callsonly @ ¥ € RI'[» & Bl B10:42

Challenges Challenges Challenges
ALL ALL ALL

oy

_ Use the stairs!
You can win 210 points
Challenge Accepted

AVAILABLE

conti
Close the windows with A/C on entinue

> WItE Close the windows w.
You can win 240 points )

You can win 240 points

LEADERBOARDS HOME CHALLENGES

< O O

Figure 3 ChArGED Ul including the list of challenges

Based on the aforementioned complete list of challenges, the ones that have been selected to be
included in the 1st integrated system are:

1. Personal challenges
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a. Challenge users to svich PC off when going home. The steps towards the realisation
of this challenge are:
i. platform engages a user to switch his/her equipment off when going home
il. users swipe NFC sticker with mobile phone to say they're leaving
iii. platform validates actions (kWh cecrease on energy measurements)
iv.  platform calculates kWh savings and provides score to user
b. Challenge users to switch PC off when going away for more than 30 minutes. Steps:
i. platform engages a user to switch his/her PC off when going away for long
periods
ii. platform monitors with BLE when user leaves and returns to the room
iii. platform checks if PC has been left on during that period
iv.  platform provides score to user (bonus points if PC was off or if user returned
within 30mn, malus points if PC was on and user fiefor more than 30mn)
c. C3. Challenge users to use the stairs instead of the elevators. Steps:
i.  platform engages a user to use the stairs for a given period (e.g. one week)
ii. users swipe mobile phone to say they're taking the stairs
iii. users swipe mobile phone tosay they're up the stairs (we can also consider
the possibility to use only one NFC sticker in the middle of the stairs)
iv.  platform validates actions (hobody in the elevator using BLE beacons and NFC
stickers swiped)
v. platform calculates savings and providescore to user
2. Team challenges
a. Challenge team to close (do not open) all windows if A/C is on. Steps:
i. platform engages a team to close all windows (keep windows closed) when
the A/C is on.
ii. platform monitors if windows are open using switch sensors
iii. platform assigns points to team if windows are closed and A/C energy
measurements show A/C is on
iv.  platform requests team to close windows if A/C is found to be on
v.  platform validates action (kWh on A/C energy measurements to check A/C on
and sensors on window to chek if open), but if no action taken after timeout
period the team loses points (or gets no points)
b. Cb. Challenge team to switch lighting and A/C off in room after hours. Steps:
i.  platform engages a team to switch off lighting and A/C when there is no one
left in the office
ii. Last user swipes mobile phone to say the room is now empty
iii. platform validates actions (kWh decrease on lighting and A/C energy
measurements and nobody in the room using BLE beacons)
iv.  platform calculates savings and provides score to team
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3.1 Integrated system architecture

The system architecture (depicted on Figure 4) has been developed, consisting of four main groups of
functional blocks:

0 The Data/Core Backend group is responsible for providing an environment in which data,
assets and users are stored and managed. The Bagid components provide the software
infrastructure on which the ChArGED application is developed. That groug components is
application agnostic, however it is tuned towards the needs of ChArGED project.

0 The Gateway group is responsible for integration of energy use and environmental data to the
Back-end system, to determine variations over the energy contextitihin the building.

0 The Analytics Backend component is responsible for delivering insights that will enable the
ChArGED application to deliver custom and targeted feedback and incentives to the arsers.

0 The Gamification group is responsible for proces$sg field data and insights created from such
data and make decisions as to the evolution of the game for each user, i.e. what the next step
is towards more energy savings. That group also delivers the mobile app the eunders
interact with which acts as a interface between the user and the charged system updating
the user with the current game state and also provides information to the system about the
OOAOOGE AAEAOET 60O O1 xAOAO OEA AT AOcCU OAOET C (I

The architecture also includes an external systenmthat is utilized to provide a solar power

microgeneration forecast based on weather predictions for the specific location. It serves to maximize

the building energy savings, increase end user awareness as well as to enable the use of the mobile
app to maximize the solarbased electricity consumption during production, avoiding the need for
energy storage

1
_______________________________________________ 1
1 I @ siteWhere Bl Dua iage |
1 Facility Manager Energy analytics backend H = Global dats storage !
I . . . § & Apache Hbase : I
| Web Frontand Savings & Anomaly enging / oppanunity ; [ SiteWhere Tenant Engine L Events | Sensors | Energy i
| <P finder e - . H !
: Energy Analytics / Visuakzation / Energy disaggragation mechanism e L Device Management cE; InfluxDB Useriopliznce/Buiding h
1 Repons | Game Progress / Savings Energy consumers up to sppliance level ; : w Communication Engine s (metadats) ;
! [ a
: Al Inbound Outbound |
' —i> Microgeneration enerpy forecasting | ] I Pipeline Pipeline 0 Asset Modules !
HH 4 ;. User registration / Frofling
! ANALYTICS BACKEND il [ Identity Management B A L |
________________________________________________ , !
'__________—____________1. : _1 | é Asset Management Appliance registration 1
| Maile 3pp game backend micra serviee | 1 % % |
| 7 P g
g FuleiSu=ni engine | Game mechanics i1 8 Event Sowrces Command L) Location Managemant Indger localization building lzyout |
| il Destinations |
I 1| '
] i I
1 : : L | Unified administrator web console :
[ [N} Cenfiguration for: SiteWhere, Buildings, Users, |
' N . i i
' i T, v, wart, amar T e I T i
| i Gateways, Microgeneration |
' N JSONRFC SO RPC |
[ I
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3rd Party Systems | Smartphone & Mobile App 1 Data from Devices Commands to Devices |
| i
' i i
Westher Foracast Samvice ! - Sensor communications sttt
|| (NFCBLE] T ,
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Pagel6 of 53



s

Figure 4 ChArGED system architecture

3.1.1 Data/Core Backend System

The Data/Core Backend system components and infrastructurevere implemented in SiteWhere [4].

This was chosen as the Data/Core Baednd system,as it provides an opensource platform with a

T 0 AAO T &£ OOI AO AT A T AAEATEOCI O £ O AAOA AQAEAT CA
to supply a server based JAVSPRING middleware between the sensing infrastructure and the
different system components and acts as a controller for the processing of device data. It connects

with NoSQL & Timeseries databases in order to provide persistence of the sensor data and scales
effectively with a large number of devices so that the whole sensor data history is maintained and can

be accessed at any point. It also provides the entities management mechanism in order to structure

the devices and categorize them according to their pe, location and ownership and offers full control

iIT A AAOEAAGO 1 EAAAUAT A j bOl OEAET ¢ OEA &A£O01 AQEIT T A
data). Moreover, it provides a Web based administrative console application that allows all of the

system data to be viewed and manipulated in a structured way which makes their overview and
administration easier and more accessible. The available functionalities are the following:

0 Each new asset or entity (i.e. a sensing device, an appliance, a spetiiation area, a person) is
assigned a unique id and can be autonomously monitored via external software. Specifically, a
model for standard types of generated event data is provided for each device (which includes
measurements, alerts issued and locatioupdated by the device). The logged events are stored in
massively scalable time series datastores (InfluxDB).

O«

Devices (appliances such as printers, air conditioners, a PCs etc) can be assigned to / associated
with other entities. A can be associated witla person, a location or another sensor device of our
infrastructure thus giving us the ability to establish ownership room/location metadata and
establish relationships with device.

Ox¢

Devices can be grouped together according to a common role they fulfihnsething that enhances
efficiency by simplifying the way the devices can be retrieved by other backend processing
services.

Ox¢

Every top level entity is modelled as a tenant and can have a completely different configuration
and structure without affecting other tenants. This can be used for modelling infrastructures that
are unrelated to each other such as different locations, different buildings, pilot users etc on the
same server.

SiteWhere provides an extensive list of third party frameworks and software tws that can be
inter connected in order to extend its capabilities. The options include different databases, identity
management frameworks, event streamers, event processors, enterprise service buses and others.
Moreover, being an open source software sation, new interfaces with other software tools and
services can be created as needed. External communication with SiteWheras achieved via a built

in extensive REST APIs. A communication interface utilizing the MQTT protoaasalso implemented

to be used by devices and other embedded systems to send or get notified about new events and
sensor data (e.g. NFC/BLE alerts and energy measurements).

The integration and connection of major system componentss implementedis illustrated on Figure

5. The WSO2dentity Server handles the identity management and user authentication, the Game
Backend implements the logic to update the game progress of the users (i.e. score, completed
AEAT T AT CAO AOAQ AU DPOI AAOGOET ¢ OEA QforAOLbtmnatidnd OET T ¢
on user savings and is responsible for the energy monitoring of the building, and the mobile app acts

as a frontend for the whole system and is the main point of interaction with the users.
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Figure 5 Organisatio n of SiteWhere System Components in ChArGED

WSO2 Identity Server is used for the creation, management, deletion and accessing of the user
accounts. Its main functionalities include the following:

0 A sign in solution for the mobile app
Users will need tosign in to the server through the app that will run in their smartphones. This allow
their participation in the game challenges and offer personalized data to them (progress in a
challenge, team information for group challenges, leaderboards etc). Therealso the need to offer
persistent login functionality to the users, i.e. users should log in and then for a certain period of time
OEAU OEI OI A AA OAI AT AAOAA AU OEA OUOOAI O OEAU
which can become tediousWSQO?2 Identity Server offers an implementation of many state of the art
open standards, used today by the industry, that provide user authorization/authentication
(oauth2/openid connect, SAML2).

0 A user account provisioning tool
WSO02 also handles the storagof the user credentials and user info on the server in a secure way.
These data are imported by SiteWhere on the background to be used for creating the user entities.
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Figure 6 Capabilities provided by ChArGED Backend

Devicesand locations of our infrastructureare modelled as assets inside SiteWhere. In the case of the
devices the asset provides a general description of the device (foxample Printer). This asset was
used to create a specification. Specifications also prowda general description of a device but are
more specific that an asset (for example Printer Model). This specification thevas used to create all
the devices that exist inthe infrastructure. An example can be, as described aboyésset-> Printer is
used to produce a Specification> Printer Model and then this specification can be used in order to
create all the printers of the specific model in the building.

The devicescan beinserted manually in the systemby the site administrator through the graphical

interface or created remotely through the SiteWhere API. Thinableseasily addition of a new device
xEOET OO0 AAAAOGO O1 3EOA7EAOAGO OOGAO ET OAOEAAA AC
register when they are first integrated in the sygem. Locations can also be modelled as assethe
administrator can then associateéhe assetswith devices to denote the room each device is in.

Pagel9 of 53



s

Figure 7 Asset management in the ChArGED Baclend

3.1.2 Gateway

To achieve the data aagjsition process the Sensor Gateway has two connection interfaces within the
global architecture, one with the building sensors (e.g. Smart plugs and Smart Meters) and another
with the SiteWhere Data/Core backend. Various hardware and software requirementsave to be
fulfilled to support the needs of the platform. The Sensor Gateway software/middleware by Bosch
Software Innovations is used as the basis of the Sensor Gateway. For the remote software
management and provisioning of the product, the ProSyst Rexte Manager (PRM) [5] is also used.

The Raspberry Pi (version 3 Model B) was chosen as the hardware basis for the Sensor Gateway. The
Raspberry Pi is installed with a standard Raspbian OS, including the Oracle Java SE Runtime
Environment (Java8), the Commnications Device Class Abstract Control Model (CDC_ACM) USB to
serial driver and, as mentioned before, the ProSyst mBS SH Runtime for ChArGED.

The data collection process required development of sensor drivers to retrieve data from third party
sensors usirg industry leading communication protocols. For the connection of -¥Wave (Plus)

devices, various controller options have been investigated, and two units have been selected: (1)
O2AUAAOOUG '0)/ -1 AOI A-wAleConzrdledDAAOOU OEh j¢Q 53"
Various ZWave devices were connected to the Sensor Gateway such as: (1) Fibaro Smart Plugs, (2)
Fibaro 4inl Sensor (Temperature, Humidity, Luminosity, Motion/Presence), (3) Fibaro Contact
Sensors.
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