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1 Introduction
1.1 Executive summary

The aim of SunHorizon control activities is to create a system able to control and monitor heating and cooling systems
using prediction, self-learning, and end-user feedback. The activities described in this deliverable focuses on the latter
aspect, creating an end-user interface also referred to as the SunHorizon Feedback app that allows the user to provide
the system with feedback about their perception of the indoor comfort levels (e.g. temperature, air quality, light). The
feedback is then used by the self-learning algorithms to predict thermal comfort of the end-users.

In particular, the SunHorizon Feedback App will be integrated in the full SunHorizon control system presented here below
with the following purposes:

Provide feedback to the self-learning algorithms to proper predict the thermal comfort of the end-users

Interact with the control systems that, based on the feedback from the end-users (i.e. they feel warm/cold)
modified the control strategies and set point of SunHorizon technologies to enhance the comfort of the occupants
Provide available data, from the installed SunHorizon sensors, to the occupants about their energy consumption

__________________________________________________________________________
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The SunHorizon Feedback App has two main objectives:

1.

2.

To present the actual parameter of comfort and energy consumption to the end-user to make the user aware of
their energy consumption.
To collect their feedback, to be transferred to the self-learning algorithms

The work has been an iterative process with three steps, each one detailed described in the following Chapters:

Step 1 — The first iteration focused on gathering requirements (both user and technical) determining the input
needed from the sensors (sensor values) and output expected from the users (user feedback) as well as a
brainstorming session to gather ideas for a user-friendly app. (Section 2)

Step 2 - In the second iteration, the requirements where updated, and a first wireframe was created based on
the ideas from the brainstorming. The application requirements were also prioritized as part of the implementation
plan as well as the selection of the platform on which the app would be implemented. A first demo app to test the
integration with the iISCAN system as well as to test the selected platform (IONIC) was also performed during this
iteration. (Section 3 and 4)

Step 3 - During the third iteration the implementation took place. With lessons learned from the first demo, the
implementation of the final app could start. The final implementation consists of two parts: the backend and the
frontend. The backend provides APIs for the app for sending/receiving information to/from the database as well
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as to communicate with the iISCAN APIs. The frontend is the graphical user interface (GUI), thus what the end-
user sees and interacts with. (Section 5)



Horizon

* % %
* 4 %

* 4 K

2 Step 1: App Requirements

2.1 Input - Data, and information going into the app

One of the objectives of the work performed is to measure abiotic factors that affect the users' indoor comfort levels and
visualize it in the app as an added value for the user.

This information comes by the sensors that will be installed in all the project buildings and which data will be collected in
the SunHorizon monitoring platform. The following table lists the sensors desired for the app as well as their availability on
the demo sites. The information about which sensors would be possible to install at the demo sites was provided by
Schneider Electric.

Sensors Availability

Air Temperature sensors In all buildings

CO2 sensors In all buildings
Humidity sensors In all buildings
Motion sensors Based on the building
Windows opening sensors Based on the building
Lux sensors Based on the building
Noise sensors Based on the building
Radiative Temperature sensors Based on the building

Table 1. Input requirements

Learning Scale

In order to increase the active participation of the end-users and help them in adopting smart behaviour towards reduction
of the energy consumption, a learning scale (E.g. Your building has reached level 5/20 in learning) has been created that
also would serve the purpose of giving the user an understanding of the correlation between more feedback = more
efficient system and thus keep track of the progress. This would also open the possibility to compare or compete among
users/households. A first version was implemented using a dummy leaming scale calculator (see Status section in Error!
Reference source not found.) but will be updated during the integration process.

2.2 Output - Data, and information coming out of the app

The output of the App is the data/information that can be sent from the app out to other parts of the SunHorizon system,
in other words, feedback from the user. The requirements for the information are defined by the needs of the self-learning
algorithm. The table below lists the types of feedback needed, both required and optional as well as the scales used in the
app. Temperature and humidity use the ASHRAE standard for the scale, for the other types of feedback an arbitrary scale
is suggested but can be adjusted during the coming integration with the whole SunHorizon control system.

Feedback Required Comment Scale/Values

Temperature comfort Yes Using the ASHRAE thermal
sensation scale: -3 (Cold), -2

1 ASHRAE Standard 55: Thermal Environmental Conditions for Human Occupancy
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Humidity comfort Yes
llluminance comfort Optional
Activity level Optional
Clothing level Optional
Number of people Optional

Table 2. Output requirements

2.3 Feedback App

Ex. cooking, watching TV,
working/studying, sleeping.

Amount of clothes Ex. light,
medium, high. Together with
activity, it may be useful to see if
there are relationships between
activities and complaints.

This could also be calculated by the
system ex. use the app to track the
number of people in the building
based on the number of
connections. This info is important,
especially for the simulation tasks.

* X 3
* *
* *
* *
* 4 K
(Cooal), -1 (Slightly cold), 0

(Comfortable, neutral), +1 (Slightly
warm), +2 (Warm), +3 (Hot)

0%-30% (low), 30%-60%
(Comfortable), 60%-100% (High)?

1 (Dark), 2 (Comfortable), 3 (Bright)
1 (Light), 2 (Moderate), 3 (Vigorous)

1 (Nude), 2 (Light), 3 (Moderate), 4
(Heavy)

1 (One person), 2 (Two persons) ...
10 (Ten persons)

To proper reach the objectives of the App (visualize comfort levels and energy consumption, allow user to leave feedback
about comfort levels) the following functions (requirements) have been identified and integrated in the App.

Function Description

Dashboard Visualize current measured indoor comfort levels (e.g. temperature in the kitchen,
humidity in the living room)

Feedback A user-friendly way for the user to send feedback about their current comfort level by

room (e.g. Bedroom feels too hot, the office feels too dark)

Energy consumption
Notifications
Status

system using the learning scale and statistics.

Register/Edit account,

Login/Logout
Connect to building

data from.
Privacy Policy Standard

About the project
Table 3. App requirements

2 https://www.centralhtg.com/blog/managing-home-humidity-for-maximum-comfort

Visualize user's energy consumption (e.g. hourly, daily, monthly, yearly)
Send push notifications to the app to remind the user to provide feedback

A way to show the user the importance of providing feedback to get a more effective
Increases security and makes it possible to keep track of who provides the feedback.

This would be the link between the app and the iISCAN system, where the app gets most

Might be interesting for the user to read more about the project
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2.4 User requirements

The user’s requirements and needs have been a main concern and important part during the work process. The definition
process was centred around answering some key questions, such as How do we create added value for the user within
the app? What would make the user use the app more? What concerns might the user have about using the app? The
table below summarizes the main user requirements and their solutions.

Requirement Description Solution
Transparency The user needs to feel comfortable with To register only email and password are
how their personal information is used and | required, everything else (name, age,
have the option of using the app gender) is optional to fill in. A privacy policy
anonymously. is available in the app as well as a link to
the project.
Usability The app needs to feel interesting to view Creating a user-friendly app has been one
and intuitive to use. of the main goals during the work process
of D5.2.
Value The user needs to feel it is worth using the | Dashboard, status and energy
app consumption visualization
Reminders The user will need reminders to provide Push notifications
feedback
Progress The user might want to know how well their | Status section (uses learning scale)

system is performing
Table 4. User requirements

2.5 Usage of the Feedback app on two different building types

Since SunHorizon building typology is different from one demo to another, the App has been developed considering the
constraints and needs of each of them. In particular, how the feedback App will be used will differ based if it is related to a
residential (private) or tertiary (public) building. The difference will be mainly on how the App will be used and who will
have access to it, and hence could provide feedback.

For the private building two different options have been considered: the first option is to create an account for each
household, this means that any family member can give feedback and is somehow anonymous. The other option is to give
each household member an account, this would be the better option result-wise but it all comes down to finding a privacy
level that the user is comfortable with.

For the public buildings, it is most likely that the feedback will be anonymous and the users (visitors) need very easy access
to the Feedback app. One scenario here could be that the building owner downloads the app to a tablet, registers, and
places it on a frequently accessed location, where the visitors can leave their feedback on the go.

For both case, a bi-lateral discussion with the demo responsible is still on-going and it will be defined before the integration
with the SunHorizon integrated system.

Moreover, to suit both types of buildings as well as different sensors installations the app has been implemented modularly:
this means that it is easy to add or remove features (ex. If the building only has temperature sensors, the user will only
see current temperature values in the Dashboard and only be prompted to leave temperature related feedback.)



* K 5

* % %
* 5 %

Horizon

* 4 K

3 Step 2: Mock-ups

3.1 First wireframes

The first wireframe that was created focused on the apps two main functions Overview/Dashboard and Feedback (see
Figure 1). The Overview section would show interesting real-time values related to the building and use colours to show
how “comfortable” each value is. For instance, if the indoor temperature is 15° C , it shows in blue colour.

The Feedback section (under preparation) should be kept short, with <5 questions and about 5 alternatives for each
question. In the case that the questions are more than 5, they would be grouped. For instance, if the temperature feedback
would be required for each room in the house, then a Temperature-category could be a arranged. Another idea is to use
colours, icons and shapes to make it easier and more intuitive for the user to send their feedback.

~ N J - <
VY A\ 7 N .
Horzon Horzon
Indoar Temperature Quidoor Temperature
WE NEED YOUR FEEDBACK
18° C
- Fmnea How is the indoor temperature right now?
Ingoor R. Humidity Qutdoor R. Humidity . O /._
i ‘ Qe e
Horizon .
Froerng  Cod Ok Mot Toobat
am o0 smiage
Indoor Air quality Outdoor Air Quality
- How is the indoor air quality right now?
2rinage - . .
Eledricty Consumplion Gas Consumption woh Bad ok Fine Great
2.36 kW 0.8m3 |
o N ;o
- [ \ U
/ N /] N4
S/
N 7/ N B A NS 5 B 7/

Figure 1. First wireframe

3.2 Updated wireframes

For the second iteration, the wireframes were updated and extended. This included a registration scenario for creating
an account per household member. This wireframe also included sections for energy consumption, leaderboard, and
more.

10
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Figure 2. Updated wireframe menu

Register scenario (see Figure 3)

First, the user needs to create a “master” account by selecting the “Register new building” option. Here the user needs to
fill in;
- Building name: this would be the name of the building or household that will later be used by other household
members to connect to the same building
- Email and password: for confirmation and to log in
- Age and gender: optional

Next, the rest of the household members need to register by selecting the “Connect to building” option where they are
required to enter the Building name (registered before) and then email, password, age, and gender. In this way it is possible
to have multiple accounts connected to one building/household.

N N
Horzon Horzon
Horizon
REGISTER NEW BUILDING CONNECT TO BUILDING
nnnnnnnnnnnnnnnnnnnnnnnnnnn e *
LOGIN Horma Gomez —
H Email Ermai
ssward —
OR REGISTER
CONNECT TO BUILDING
REGISTER REGISTER
| C | o
/ 4

Figure 3. Updated wireframe, login and register

Feedback section

Since this would be the most important view in the app it was important to get it right. But there were still many open
questions before the design process could continue.

- What input (in the form of feedback responses) does the learning algorithm require. This will determine the
questions for the feedback

- How often do we require feedback from the user?

- Isit different depending on the question? Do we need temperature feedback more often?

- Should we disable the feedback controls for a time after feedback has been given to avoid spam?

11
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Comfort section

This displays the measured comfort parameters or measurements gathered by the installed sensors. If possible, standards
to display comfort levels should be used.

Energy consumption section

For this section there were some considerations about the granularity to display the energy consumption in
(minutely/hourly/daily/monthly) that needed to be taken. This is also where we could show benchmarks (compare heating
technologies) and simulations/estimations.

Leaderboard section

This is where the weekly competition (using the learning scale mentioned in section 2.1) could be displayed, the user can
follow the progress of “teaching” their system and thus improving the systems' ability to regulate, for the user, a comfortable
indoor environment. This would also be a benchmark between all installations.

More section

The last view could be used to give the user as much information as possible about how their data is managed and what
the project is all about. As well as allow the user to configure their account and notifications.

Feedback Comfort Energy Consumption  Leader board More

MUATT ———
(ra] 1 | B v o] ENEEIEa AEE BT B

Figure 4. Updated wireframe, feedback, comfort, energy consumption, leader board and more.

12
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4 Step 2: Frameworks and demo app

4.1 Framework selection

Frontend

For the first demo, an important decision had to be taken, in terms of app development platform: whether to use a native
programming language, developed for a specific platform ex. 10S, Android, or a hybrid one, developed for multiple
platforms. For this purpose, advantages and disadvantages of both types have been considered, and reported in Table 5.

App type Description Advantage Disadvantage
Native Native apps are native to The advantage of creating | The costs in time and effort
the target platform for a native app is that the app | are higher since multiple
which the app is created. is faster and most reliable | apps need to be built (one
Hence, they can only run when it comes to user for 10S and one for
on a single platform. So,a | experience. Another Android) and also
Native Android app can advantage is that native maintained.
only run on the Android apps can interact with all of
devices, and a native iOS | the device’s operating
app can only run on iOS system features, such as
devices. the microphone, camera,
etc.
Hybrid Hybrid apps can run on Hybrid apps are typically Since the speed of a hybrid
multiple platforms like easier and faster to app depends on the speed

Android, iOS, and
Windows mobile, as they
are built using platform-
independent web
technologies. Hybrid apps
are enclosed inside a
native shell which can
connect with devices’
sensors, just like a native

app.

Table 5. Comparison between native and hybrid apps

of the user’s browser, a
hybrid app will rarely run
as fast as a native app.
Low speed can thereby
affect the user experience.

develop than native apps.
They also require less
maintenance. Another
advantage is that you can
build hybrid apps on a
single base, allowing the
developer to add new
functionalities to multiple
versions of the app.

The final decision landed on developing a hybrid app , which works for both Android and IOS (the two most common
operating systems) using the lonic Framework® with an Angular‘-based codebase (see Table 6).

Type of app
Hybrid Android and I0S

Platform Support Development Framework = Codebase

lonic (open-source mobile
Ul toolkit for building,
cross-platform apps)
Table 6. Selected framework for Feedback app frontend

Angular Framework (lonic supports
different type of web application
frameworks such as Angular, React)

3 https://ionicframework.com/
4 https://anqular.io/
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The decision was taken considering that: i) the Feedback app is a prototype and as such it is more important to focus on
creating the best design and functionality possible, rather on the implementation itself, i) the Feedback app is rather small
with fairly simple functionality, iii) there is no need of using device features (camera, contact list, microphone). These
characteristics suits the hybrid development better.

Backend

A first version of the backend was also developed for the first demo app, this was done using Node.js’ (asynchronous
event-driven JavaScript runtime) with Express® (web framework) and deployed to Heroku” (Cloud application platform).
The APIs are created using the RESTful API approach.

For the first demo app there was no login page developed, but it was decided that JSON Web Token8 (JWT) was to be
used for authentication and authorization with a cloud-based MongoDB for storage.

Runtime Web framework | API Authentication & | Database Deployment
Authorization
Node.js Express RESTful APl | JWT MongoDB Heroku
(provided by
MongoDB Atlas®)

Table 7. Frameworks and services for backend

4.2 First demo app

A first demo app was created to test the integration with the iISCAN system. iSCAN is an application developed by IES,
that will be the core component particularly for control, surveillance and KPI processing. The app was created with IONIC
and retrieved the test data setup in iISCAN. This simple app showed building info, building measurements (list and charts),
and tested a simple feedback feature (see Error! Reference source not found.). The demo app used the iSCAN REST
API both to get sensor data (e.g. temperature, energy consumption) but also to send the feedback provided by the end-
user. Due to some issues, the app was not able to communicate directly with iSCAN, this was solved by using the Feedback
app APl as a proxy API (see Error! Reference source not found.).

- Building info ~= Building measurements € Dry Bulb Temperature Feedback

. Temperature Comfort
K : ok ok
1 Humidity Comfort

ok &k

€ Heating plant sensible load
Light Comfort
ok % ok

Riga Sunisi House API testing

2]

Figure 5. First demo app

5 https://nodejs.org/
6 https://expressjs.com/

7 https://www.heroku.com/

8 https://jwt.io/
9 https://www.mongodb.com/cloud/atlas
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Mongo DB ](— FEEDBACK APP API

L]

ISCAN

Figure 6. App, DB, API, and iSCAN flow
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5 Step 3: Final implementation

Three main components where created during the final implementation, a database (MongoDB), an API for the Feedback
app to communicate with the database as well as the iISCAN APIs and the App GUI.

The current state of the app (before integration in the overall control system) uses dummy data and placeholders in the
GUI. Once integrated the data will be accessed through the iISCAN APIs.

(@) 1onic

APP

Mongo DB <—I— FEEDBACK APP API

] mongoDB. K

ISCAN ‘

Figure 7. Final implementation overview

5.1 Backend

Database
The database, a MongoDB provided by MongoDB Atlas, was selected for its simplicity to use and availability in the cloud.
It consists of three Collections (see Figure 8):
- Building where the endpoint to iISCAN is stored, as well as the code used to connect multiple accounts to one
building (see Figure 9).
- User where the user account is stored (see Figure 10).
- Feedback where the users’ feedback is stored and used to get statistics (see Figure 11).

USER

BUILDING FEEDBACK

Figure 8. MongoDB Collections
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LCrotie Dotrbase sunhorizondb.buildings
1408 1 44KB
sunhorizondb Find
INSERT DOCUMENT
buildings
feedbacks
Find Reset
1-1 OF 1
Figure 9. Screenshot pf Building collection from MongoDB Atlas
¥ Create Database sunhorizondb.users
1.8KB 2 72KB
sunhorizondb Find
N INSERT DOCUMENT
buildings
feedbacks
Reset
users m
1-20F 2
aNezeWmifibpWFutSued3VjCBRxiCCh2yxGWgeaBjvRKdBUSq"
gender: "Female"
» tokens: Array
timestamp: 2020-07-31T15:34:20,777+00: 00
_v:i3e
Figure 10. Screenshot pf User collection from MongoDB Atlas
eCreste Detabase sunhorizondb.feedbacks
5.02KB 31 36KB
sunhorizondb Find
. INSERT DOCUMENT
buildings
feedbacks m Hasad
users
1-20 OF MANY
_id: ObjectId("5f2444092bfef11f44c7c099")
timestamp: 2020-07-31T16:17:13.825+00: 00
value: 3
comfortParameter: "TEMPERATURE"
iscanRoomReference: "'SPROBABI"
buildingCode: "
_userId: Object f 61c5389d
_v:@
Figure 11. Screenshot pf Feedback collection from MongoDB Atlas
RESTful API

The APIs can be divided into 4 main parts: User, Feedback, Building, and iSCAN. The first two (user and feedback) are
complete and are not expected to change much during the coming integration process. The last two (building and iISCAN)
on the other hand are not fully completed yet, these will be completed during the integration process in T5.6. Building will
be the main bridge for the integration with the iSCAN system, this is where the iSCAN endpoint and credentials will be
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stored to be used when calling the iISCAN APIs. The iSCAN part is currently used to retrieve sample data from the iSCAN
API, this part will also be updated and extended during the integration process.

Figure 12 provides a more detailed view of the APIs, including both fields and methods.

- = User = Feedback
= Building
+ firstname: string + userld: Id
+ name: string <
+ lastname: string + timestamp: date
+ address: string
+ email: string + value: humber
+ endpoint: string
+ password: string < + comfortParameter: string
+ code: string
+ tokens: array —1 + iscanRoomReference: string
+ houildings: POST + gender: string + buildingCode: string
+ age: string + lusers/feedback/new: POST
+ building: Building + /users/feedback: GET
+ timestamp: date
+ lusers: POST
+ /users/update: PATCH
+ /users/login: POST
+ /users/me: GET 3 ISCAN
+ lusers/me/logout: POST + /buildingdetails: GET
+ /users/me/logoutall: POST > + /buildingchannels: GET
+ lusers/stats: GET + /sampledata: GET
+ /users/connect: POST + /rooms: GET
+ lusers/disconnect: POST

Figure 12. Models and functions

Deployment
The Node.js server including the APIs are deployed to Heroku, Figure 13 shows a screenshot of the current deployment.

@ HEROKU

@ Personal ¢ > 0 sunhorizon-app-api Open app ‘ More ¢

Overview Resources Deploy Metrics Activity Access Settings

App Information App Name

sunhorizon-app-api

Region == United States

Stack heroku-18

Framework ) Node.js

Slug size 27.6 MiB of 500 MiE

Heroku git URL https://git.heroku.com/sunhorizon-app-api.git

Figure 13. Heroku screenshot
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5.2 Frontend (GUI)

The general look and feel of the Feedback App is clean and simple and uses the SunHorizon palette. There are some
graphical differences between the Android and IOS versions (as can be seen in Figure 14), this is due to a feature by lonic
that provides platform-specific styles based on the device the application is running on to look and feel native to the user.

5.2.1 Register and Login

The first page in the app gives the user two choices, Register (for new users) or Login (if the user already has an account).

12:34PM

Horizon Horizon

Already a user? Already a user?

e “

Figure 14. App: Register or Login

The registration process is fairly straight forward, and as previously mentioned, only two fields are required Email and
Password while the rest of the information is optional. If the required fields are filled in, the button Sign up will be activated
and by clicking it a user account is created (see Figure 15). The user is then signed in and redirected to the Overview page
(see Figure 20). Error messages are displayed below the incorrect field, in case of errors ex. wrong email format, missing
email, or password (see Figure 17).

There is however one more step that the user needs to do before the app is fully functional, and that is to connect their
account to a building. This is done in the Settings page (see Figure 35). This is necessary to avoid that a user connect to
a building which is not the one where it lives.

The login process is also straight forward (see Figure 16), once the user enters their email and password the Sign-in button
is activated and the user is logged in and redirected to the Overview page. If the user enters the wrong credentials, an
error will appear (see Figure 18).
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1234 1234PM

Log In

& Register Register
Horizon

Horizon

First name

Firstname
Last name

Last name
Password Password

Email «
Password «
Password «

Confirm Password « Confirm Password

Age Age

Figure 15. App: Register form Figure 16. App: login

1234PM = 1234PM

Register Register Log In

. First name
First name

Horizon

Last name
Last name

. dd dd
. Email -
Email -
* Required iold Password Password
Required field

Password *
Password

* Required field
Required field

Confirm Password « Confirm Password Email or password incorrect Email or password incorrect

* Required fisld
Required field

Age

Age

Gender Gender

Figure 17. App: Register errors Figure 18. App: Login errors
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The Overview page, also referred to as Dashboard during the design process, is the first page in the main menu and the
starting point for the signed-in user. This is where the user can see the current values of the comfort parameters (ex.
temperature, humidity) measured by the installed sensors. This section of the app is fully functional but uses dummy data
for now. Once the integration with the iISCAN system is completed, these values will be retrieved through the iISCAN APls.

There are four categories in the Overview page, Air temperature, Humidity, CO2, and light level (see Figure 20, Figure 21,
and Figure 22). Each category shows the current measurement for each room and placement (indoor/outdoor). Figure 19
shows a detailed view of each Overview category component including icon, placement, room name, measurement, tex,t
and timestamp. The text below the measurement value is intended as an aid for the user to understand if the value is
within a comfortable/acceptable range. Ex. a temperature value of 16.2 °C feels Cool or a humidity value of 30.3% falls

within the Comfortable range.

Measurement Measurement
type icon placement
(indoor/outdoor)

__ r—>» Room name

Bedroom 202

16.2°C ——

Cool

—>

Timestamp of
measurement

Measurement
value and unit

Value translated to text, same
color and text as shown in
Feedback section

FEEDBACK PAGE

<  Bedroom 203 Feedback
What do you think about the temperature in the

Feels: Cool

Figure 19. App: Overview component detail view

i — i

HUMIDITY

What do you think about the humidity in the

Bedroom 203?

. o
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12:34PM 12:34PM

nen Overview Overview

Overview Overview

AIR TEMPERATURE

Indoor

Bedroom 202 Terrace BEDROOM 202 TERRACE

16.2 °C 26.5°C 16.2°C 26.5°C
Cool Cool
Aug 5, 2020, 12:36:00 Ph Aug 52020, 12:36:0¢ Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00
PM PM

L[]

Hall Living-Kitchen

21 1 °C 25 8 VC HALL LIVING-KITCHEN
Comfortable 21.1°C 25.8°C
5,2020,12.36:00 PM Aug 5, 2020, 12.36:0 Comfortable
Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00
PM PM

UMIDITY HUMIDITY

Lo Jo ] Lo T

Bedroom 202 Bedroom 203 BEDROOM 202 BEDROOM 203

30.3% 36.7 % 30.3% 36.7 %

Comfortable Comfortable Comfortable Comfortable
v, 2020,1236.00 PM Aug 5, 2020, 123600 PM Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00

PM PM

e [

Hall Living-Kitchen

411 % 61.9% HALL LIVING-KITCHEN
a1% 61.9%

Comfortable
Aug 5, 2020, 1236:00 PM Aug 5, 2020, 1 Comfortable
Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00
PM PM

UMIDITY

©

ENERCY

1

ENERCY

Figure 20. App: Overview Air temperature Figure 21. App: Overview humidity

12:34PM
ween  Overview Overview

Aug 5, 2020, 12:36.00 PM Aug 5, 2020,12:36:00 PM

Indoor
TERRACE LIVING-KITCHEN

790 ppm 560 ppm
Terrace Living-Kitchen
Comfortable
790 ppm 560 ppm Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00
Comfortable o P

Aug 5, 2020, 12:36:00 PM Aug 5, 2020, 12:36:00 PM

LIGHT LEVEL

m W [t
# lndoot

BEDROOM 204 LIVING-KITCHEN

Bedroom 204 Living-Kitchen 621 qu 892 qu
621 lux 892 Jux

Comfortable Comfortable
Comfortable Comfortable Aug 5, 2020, 12:36:00 Aug 5, 2020, 12:36:00

Aug 5,2020,12:36.00 PM Aug 5,2020,1236:00 PM PM

¥

eneray

Figure 22. App: Overview CO2 and light level
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5.2.3 Feedback

The Feedback section, a key aspect of the app as it provides input to the Learning algorithm that in turn is part of the
SunHorizon smart control.

This section starts with a list of all available rooms and a counter (red badge to the right) showing the number of feedbacks
that have been made for that room (independent of who made it) (see Figure 23). When the user selects a room from the
list, they will come to the feedback controls section where the feedback is provided (see Figure 24).

eeec = 12:34PM 100% eneo = 1234PM
wsn  Feedback oo Feedback I Bedroom 204 Feedback Bedroom 204 Feedback
Bedroom 203 14
Bedroom 202 5] Bedroom 202 Lo What do you think about the temperature in the WHAT DO YOU THINK ABOUT THE
S o Bedroom 2047 TEMPERATURE IN THE BEDROOM 2047
pace
Space ﬂ
Bedroom 204 [ 6]
Bedroom 204 6] o
Terrace
HUMIDITY T
Terrace 0]
Roof (0] What do you think about the humidity in the
Roof n Bedroom 2047 ?’.:‘:;&i;gng:‘;‘vk ABOUT THE HUMIDITY IN
Tailet (0] :
Toilet 0] Hall Po) L] (] ® »
LIGHT LEVELS (OPTIONAL)
Garage roof 0 Living-kitchen [ 0] What do you think about the light levels in the
Bedroom 2047 WHAT DO YOU THINK ABOUT THE LIGHT
Kitch u Sauna o LEVELS IN THE BEDROOM 2047
Living-kitchen
# .
sauna (1] UH-void [ 0] E
T ... R, -
AT (] 4 [ e ) ACTIVITY LEVELS (OPTIONAL)
REN N TAT What s the activity level in the Bedroom 2047
Figure 23. App: Feedback section, rooms list Figure 24. App: Feedback section, feedback components

for a specific room

To provide feedback the user selects the ambient category (ex. temperature, light levels), and using the slider selects the
most accurate option (see Figure 25, Figure 26 and Figure 27). The options for each ambient category can be found in
Table 2 in the scale/values column.

Once the slider is activated, the send button will be visible, and the user can tap it to send their feedback. Finally, a
message with the text “Thank you, your feedback is noted.” will appear as a Toast-message at the bottom of the page and
the header of that ambient category will turn green with a check-mark icon to the right (see Figure 28). This is a feature to
make it easy for the user to keep track on which categories they have provided feedback for.
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12:34PM
& Bedroom 204 Feedback Bedroom 204 Feedback

TEMPERATURE TEMPERATURE

What do you think about the temperature in the
Bedroom 2047

Feels: Comfortable

WHAT DO YOU THINK ABOUT THE
TEMPERATURE IN THE BEDROOM 204?

Feels: Slightly warm

HUMIDITY

What do you think about the humidity in the
Bedroom 2047

Feels: Comfortable

WHAT DO YOU THINK ABOUT THE HUMIDITY IN
THE BEDROOM 2047

Feels: High (sticky)
¢ —— [~

®

»
I

LIGHT LEVELS (OPTION,

LIGHT LEVELS (OPTION.

What do you think about the light levels in the
Bedroom 2047

Figure 25. App: Feedback temperature and humidity

eeeec = 12:34PM

<  Bedroom 204 Feedback < Back  Bedroom 204 Feedback

-

CLOTHING (OPTIONAL)

HOW MUCH CLOTHS ARE YOU WEARING IN
THE BEDROOM 204?

CLOTHING (OPTIONAL)
How much cloths are you wearing in the Bedroom

2047 Feels: nght

Feels: Moderate

r— )

NUMBER OF PEOPLE (OPTIONAL)

NUMBER OF PEOPLE (OPTIONAL)

How many people are currently in the Bedroom
2047

HOW MANY PEOPLE ARE CURRENTLY IN THE
BEDROOM 2047

Three persons Five persons

1 ———

Figure 27. App: Feedback clothing and number of people

12:34PM 1009 —-—

< Back  Bedroom 204 Feedback

LIGHT LEVELS (OPTIONAL)

WHAT DO YOU THINK ABOUT THE LIGHT
LEVELS IN THE BEDROOM 204?

Feels: Bright

<  Bedroom 204 Feedback

LIGHT LEVELS (OPTIONAL)

What do you think about the light levels in the
Bedroom 204?

Feels: Comfortable

ACTIVITY LEVELS (OPTIONAL)

WHAT IS THE ACTIVITY LEVEL IN THE
BEDROOM 2047

Feels: Moderate
(Cooking, cleaning)

ACTIVITY LEVELS (OPTIONAL)

What is the activity level in the Bedroom 2047

Feels: Light (Sleep, Tv, desk work)

n R

CLOTHING (OPTION.

How much cloths are you wearing in the Bedroom
2047

- *
&

CLOTHING (OPTIONAI

Figure 26. App: Feedback light levels and activity levels

Feels: Moderate

eeneo =

< Back

TEMPERATURE

WHAT DO YOU THINK ABOUT THE
TEMPERATURE IN THE BEDROOM 204?

Feels: Slightly warm

12:34PM
<  Bedroom 204 Feedback Bedroom 204 Feedback

TEMPERATURE

What do you think about the temperature in the
Bedroom 2047

Feels: Comfortable

HUMIDITY HUMIDITY

What do you think about the humidity in the
Bedroom 2047

Feels: Comfortable

WHAT DO YOU THINK ABOUT THE HUMIDITY IN
THE BEDROOM 204?

Feels: High (sticky)
® »
[ e

LIGHT LEVELS (OPTION,

Thank you, your feedback is noted.

¢ —

think about the it levels in the

Figure 28. App: Feedback message after feedback
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The Energy section is also implemented with dummy-data and will be fully implemented during the integration process.
The current idea of this section is to show the user their actual energy consumption in bar charts with different granularities:
hourly, daily, monthly, and yearly. Different colours have been used to enhance each bar chart and make it more readable.
(See Figure 29 and Figure 30). Another way the colours can be used is to indicate that the energy consumption is, for

instance, too high a particular day (red bar).

12:34PM
- Building measurements Building measurements

Y ENERGY CONSUMPTION HOURLY ENERGY CONSUMPTION

S N, L P L S 3 LR L
e
FFEFLE TS FSEFTFFL S

&
S8

DAILY ENERGY CONSUMPTION

:
:
2 n I

gl 11 [11[1 71T

R K
¥y

MONTHLY ENERGY CONSUMPTION
600 KWh

D. =

Figure 29. App: Energy hourly and daily

5.2.5 The Learning Scale

12:34PM

5 o

ey
& &

& & F

S o
R
& g 3

R

YEARLY ENERGY CONSUMPTION

EARI )
6000 KV
2000 KV
1000 kW
Okwh
2018

2016 2017

2019 2020

o
stirus

Figure 30. App: Energy monthly and yearly

The Status section (see Figure 31) is also fully functional but missing a real Learning Scale (see description in section 2.1)
that will later be defined and created by the iISCAN system, the app is currently using a temporary learning scale calculator.
The learning scale, or Learning Level, as it is called in the app consists of a progress bar with an accompanying badge
showing a value between 0% (lowest level) and 100% (highest level) and a text (see Table 8).

Learning scale range Display

<209
to ) LEARNING LEVEL

Mot so good, you need to provide more feedback

20% - 40%

12

LEARNING LEVEL

40% - 60%

12

LEARNING LEVEL
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60% - 80%

> 80%

) LEARNING LEVEL

Very good! Thanks to all feedback you pro

)  LEARNING LEVEL

vided.

will perform very efficiently.

Table 8. App: Status, learning scale range

Optimal! Your system has reached an optimal learning level and

There are also some statistics listed in the Status section, such as:

Points: calculated using sent feedback, active days, and days since the start.

- Sent feedback: Number of feedbacks sent by the user

Active days: days in a row that the user has provided feedback
Days since start: number of days since the users' account was created

* X %

* % %
* %

* 4 K

Finally, there is also an info section describing what the learning level is and why it matters with a button that redirects the
user to the Feedback section when pressed (see Figure 32).

s Status

©  LEARNING LEVEL

Not 50 good, you need to provide more feedback

®  Points

Sent feedback

®
T Active days
]

Days since start

MORE FEEDBACK = HIGHER LEARNING LEVEL

Your system needs to learn about y

The more feedback you provide to t

your comfort experience, the better

system will perform when controlling your indoor
climate.

12:34 PM

Status

@ LEARNING LEVEL
Not s0 good, you need to provide more feedback
@ Points.
e Sent feedback
‘ﬁ’ Active days

(™) Days since start

MORE FEEDBACK = HIGHER LEARNING LEVEL

Your system needs to learn about your
preferences. The more feedback you provide
to the system about your comfort experience,
the better the SunHorizon system will perform
when controlling your indoor climate.

wen Status
©3  LEARNING LEVEL

Not 50 good, you need to pravide more feedback

® Points
@ Sent feedback
T Active days

(] Days since start

MORE FEEDBACK = HIGHER LEARNING LEVEL

Your system needs to learn about your preferences
The more feedback you provide to the system about
your comfort experience, the better the SunHorizon
system will perform when controlling your indoor
climate

12:34 PM

Status
Not so good, you need to provide more feedback
@ Points
Q Sent feedback
‘ﬁ' Active days [1]
(™ Days since start (a2

MORE FEEDBACK = HIGHER LEARNING LEVEL

Your system needs to learn about your
preferences. The more feedback you provide
to the system about your comfort experience,
the better the SunHorizon system will perform
when controlling your indoor climate.

Figure 31. App: Status part 1 Figure 32. App: Status part 2
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5.2.6 More
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The fifth menu selection, called More, leads to a section containing: Privacy Policy, About the project (link to SunHorizon
web), Settings, and Logout (see Figure 33).

5.2.7 Policy privacy

Info

[ Privacy Policy

(i) About The Project
Account

L1 Settings

(3 Logout zoe@gmall.com

12:34PM

More

INFO

MA Privacy Policy

@ About The Project

ACCOUNT
¥ Settings

E) Logout zoe@gmail.com

Figure 33. App: More section

The Privacy policy was created using a template online, the complete text is found in Annex: A.1 Privacy Policy for

Feedback app.

< Privacy Policy

Privacy Policy

CheckWatt built the SunHorizon Feedback app
app as a Free app. This SERVICE is provided by
CheckWatt at no cost and is intended for use
asis.

This page is used to inform visitors regarding
our policies with the collection, use, and
disclosure of Personal Information if anyone
decided to use our Service.

If you choose to use our Service, then you
agree to the collection and use of information
in relation to this policy. The Personal
Information that we collect is used for
providing and improving the Service. We will
not use or share your information with anyone
except as described in this Privacy Policy.

The terms used in this Privacy Policy have the
same meanings as in our Terms and
Conditions, which is accessible at SunHorizon
Feedback app unless otherwise defined in this
Privacy Policy.

Information Collection and Use
For a better experience, while using our

Service, we may require you to provide us with
certain personally identifiable information,

1234 PM

Privacy Policy

Privacy Policy

CheckWatt built the SunHorizon Feedback
app app as a Free app. This SERVICE is
provided by CheckWatt at no cost and is
intended for use as is.

This page is used to inform visitors regarding
our policies with the collection, use, and
disclosure of Personal Information if anyone
decided to use our Service.

If you choose to use our Service, then you
agree to the collection and use of information
in relation to this policy. The Personal
Information that we collect is used for
providing and improving the Service. We will
not use or share your information with anyone
except as described in this Privacy Policy.

The terms used in this Privacy Policy have the
same meanings as in our Terms and
Conditions, which is accessible at SunHorizon
Feedback app unless otherwise defined in
this Privacy Policy.

Information Collection and Use

For a better experience, while using our
Service, we may require you to provide us
with certain personally identifiable
information, including but not limited to Email.
The information that we request will be

Figure 34. App: Policy Privacy section
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5.28 Settings

The Settings section consists of three parts, the first is Building/Household, the second is Account and the third is Sessions.

The Building/household part is where the user connects their account to a specific building, using a code. This code is
unique for each building/household. To connect to an account, the user enters the building code and presses the Connect-
button, a green text with the building name appears when the connection is completed. It is also possible to disconnect,
simply by pressing the Disconnect-button once connected. (See Figure 35 and Figure 36).

12:33 PM venec 5 12:34PM

Settings Settings Settings Settings

BUILDING / HOUSEHOLD . BUILDING / HOUSEHOLD

Not connected, enter building code to Gonnect
Not connected, enter building code to connect Connected to: Building A
Code Code - Connected to: Building A

B1CODE B1CODE

ACCOUNT

ACCOUNT
First name
First name
First name First name Zoe Zoe

Zoe
Zoe Last name Last name

Last name Masvinge

Masvinge Last name Masvinge

Email
£ o Email
Email Masvinge zoe@gmail.com mel

il. _ zoe@gmail.com
zoe@gmail.com Email = Password 9

Password zoe@gmail.com Password

Password -
Confirm Password

Age
35

Figure 35. App: Settings connect account to building Figure 36. App: Settings disconnect from building

The Account part of the Settings section is a fairly straight forward function where the user can see and edit their account
information. Once a filed is updated it is also saved automatically without any other action required.

As for the Sessions part, this is where the user can see how many devices their account is used on with the possibility to
logout from all (see Figure 37). The feature of allowing users to log in on multiple devices can also be used to create a
family account. Ex. A person in a household creates an account and uses this to log in on other family members' devices,
this way other family members can provide feedback completely anonymously with only one account.
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Figure 37. App: Settings sessions
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6 Conclusion

The strategy of focusing the design and implementation of the app on the users’ needs was the right way to go. Of course,
this needs to be validated with real end-users, but the internal tests and discussions about the current version of the app
have been positive. All requirements listed in the DOA have been implemented, some with dummy-data for now but with
layout and functionality ready. Modularity has also been an important factor during the implementation, this to create a
flexible app that can easily be modified to fit adjusted requirements and different types of installations.

One feature that has not been discussed in this deliverable is Notifications, the basic functionality has been implemented
in the app but needs more testing and a server-side (that triggers notifications) to be finalized. This is planned to be done
during the integration session.

The current version of the app uses dummy data and placeholders in some parts but will be replaced with real data (from
the iISCAN APIs) after the integration. The next steps, integration and validation are the final steps to have a complete and
ready to use app.
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A. ANNEXES

A.1 Privacy Policy for Feedback app

Privacy Policy

CheckWatt built the SunHorizon Feedback app as a Free app. This SERVICE is provided by CheckWatt at no cost and is
intended for use as is.

This page is used to inform visitors regarding our policies with the collection, use, and disclosure of Personal Information
if anyone decided to use our Service.

If you choose to use our Service, then you agree to the collection and use of information in relation to this policy. The
Personal Information that we collect is used for providing and improving the Service. We will not use or share your
information with anyone except as described in this Privacy Policy.

The terms used in this Privacy Policy have the same meanings as in our Terms and Conditions, which is accessible at
SunHorizon Feedback app unless otherwise defined in this Privacy Policy.

Information Collection and Use

For a better experience, while using our Service, we may require you to provide us with certain personally identifiable
information, including but not limited to Email. The information that we request will be retained by us and used as described
in this privacy policy.

The app does use third-party services that may collect information used to identify you.

Link to the privacy policy of third party service providers used by the app

Google Play Services

Google Analytics for Firebase

Log Data

We want to inform you that whenever you use our Service, in a case of an error in the app we collect data and information
(through third party products) on your phone called Log Data. This Log Data may include information such as your device
Internet Protocol (“IP”) address, device name, operating system version, the configuration of the app when utilizing our
Service, the time and date of your use of the Service, and other statistics.

Cookies

Cookies are files with a small amount of data that are commonly used as anonymous unique identifiers. These are sent to
your browser from the websites that you visit and are stored on your device's internal memory.

This Service does not use these “cookies” explicitly. However, the app may use third party code and libraries that use
“cookies” to collect information and improve their services. You have the option to either accept or refuse these cookies
and know when a cookie is being sent to your device. If you choose to refuse our cookies, you may not be able to use
some portions of this Service.

Service Providers

We may employ third-party companies and individuals due to the following reasons:
To facilitate our Service;

To provide the Service on our behalf;

To perform Service-related services; or

To assist us in analyzing how our Service is used.
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We want to inform users of this Service that these third parties have access to your Personal Information. The reason is
to perform the tasks assigned to them on our behalf. However, they are obligated not to disclose or use the information
for any other purpose.

Security

We value your trust in providing us your Personal Information, thus we are striving to use commercially acceptable means
of protecting it. But remember that no method of transmission over the internet, or method of electronic storage is 100%
secure and reliable, and we cannot guarantee its absolute security.

Links to Other Sites

This Service may contain links to other sites. If you click on a third-party link, you will be directed to that site. Note that
these external sites are not operated by us. Therefore, we strongly advise you to review the Privacy Policy of these
websites. We have no control over and assume no responsibility for the content, privacy policies, or practices of any third-
party sites or services.

Children’s Privacy

These Services do not address anyone under the age of 13. We do not knowingly collect personally identifiable information
from children under 13. In the case we discover that a child under 13 has provided us with personal information, we
immediately delete this from our servers. If you are a parent or guardian and you are aware that your child has provided
us with personal information, please contact us so that we will be able to do the necessary actions.

Changes to This Privacy Policy

We may update our Privacy Policy from time to time. Thus, you are advised to review this page periodically for any
changes. We will notify you of any changes by posting the new Privacy Policy on this page.

This policy is effective as of 2020-09-09

Contact Us
If you have any questions or suggestions about our Privacy Policy, do not hesitate to contact us at support@checkwatt.se.
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