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Abstract

Now more than ever, it is a huge advantage for businesses that specialise in inte-
rior design, to be able to showcase their products to customers at a tap of button.
With great advancements in the field of Augmented Reality, you can now model
and style your apartment using only your phone. This was our biggest motivation
while working on this application (link for the demo video) – to be able to make life
easier for our clients.

HTTP://WWW.UCU.EDU.UA
https://apps.ucu.edu.ua/en/
https://drive.google.com/file/d/1qgGAJnABvtRFzSePuqWydxPl5NCsnJ4U/view?usp=sharing
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Chapter 1

Introduction

In the field of interior design, it is becoming more and more popular to be able to
use AR technology to see what a certain detail would look like in real life. This
was my main motivation for developing this application, for the users and potential
customers of Leoti to be able to see the way our tiles look in their home, before even
making an order. The application also makes it much easier for the buyer to make
an order for the chosen tiles, and for us to be able to respond to that order.

1.1 What is Flutter?

Flutter is a free and open source mobile UI framework created by Google in 2017.
It provides a fast and expressive way for developers to build native apps on both
iOS and Android with only one codebase. One of the handy and modern features of
Flutter is Hot Reload – the ability to update the application in a matter of seconds
on a simulator or a real device.

Flutter consists of two main parts:

• A Software Development Kit (SDK): A collection of tools that are going to help
you develop your applications (e.g. tools to compile your code into native
machine code – for iOS and Android).

• A Framework (UI Library based on widgets): A collection of reusable UI el-
ements (buttons, text inputs, sliders, and so on) that you can personalize for
your own needs.

To develop on Flutter, you have to use Dart – a typed object programming lan-
guage, where everything is a widget (akin components in React). It was created by
Google in 2011, and has been improved a lot over these past years.

1.2 Why Flutter

Here are a few main reasons why we chose to use Flutter for this application:

• Fast Development – It is very easy to see the smallest changes in the design of
the app and workflow using the Hot Reload feature.

• Expressive and Flexible UI – Flutter provides layered architecture, which re-
sults in incredibly fast rendering and expressive design. The various pre-built
widgets make it a lot easier to design the app.

• Similar to Native App Performance – since Flutter does not rely on any inter-
mediate code interpretation, and is built directly into the machine code, any
performance bugs of the build process are eliminated.
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• Own Rendering Machine – Flutter uses Skia[Skia Engine] for rendering itself
onto a platform-provided canvas. Because of this, UI built in Flutter can be
launched on virtually any platform.

• A Vast Library of Plugins – easy access to advanced OS-level features, such as
fetching GPS coordinates, Bluetooth connection, interacting with default OS
apps etc. In case a plugin has not yet been developed for a specific feature, you
can establish communication between platform-native code and Dart through
platform channels.
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Chapter 2

Existing Solutions

Applications that were the closest to my goal where Housecraft[Housecraft App] and
Planner 5D[Planner 5D App] on the AppStore.

2.1 Housecraft

This app is rather minimalist and easy to use. You have to scan the floor, and then
choose from a dozen different objects to place on it. Afterwards, you can rotate,
resize and delete objects.

2.2 Planner 5d

Planner 5d is a much more complex application. Users can map out an entire build-
ing, with various different rooms and also the outside territory. Then you can place
various items in the building – from windows, arches, doors and stairs to furniture,
electrical appliances, and exterior elements (trees, plants, garages, pools etc).
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However, none of them allowed for projecting different flooring material, such
as tiles.
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Chapter 3

The Proposed Solution

3.1 Flutter

The reason why I chose Flutter to develop this application was that using this tech-
nology, it is very straight forward to develop a multi-platform program, writing the
same code. Sure, some parts of the code had to be fitted to the specific platform (iOS
or Android), but in general, the app turned out to be rather robust. Here are some
of the Flutter plugins I used while developing this app:

• flutter_email_sender[Flutter Email Sender Plugin]–allows to send emails from
flutter app using native platform functionality. Uses the built-in Gmail app for
Android, and the Mail app on iOS using MFMailComposeViewController.

• arkit_flutter_plugin[Flutter Arkit Plugin] – allows for straightforward integra-
tion of ARKit for iOS into the Flutter app.

• arcore_flutter_plugin[Flutter Arcore Plugin] – built on top of the above-mentioned
plugin, for integrating ARCore into Flutter.
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3.2 User Flow

3.3 REST API Integration

When building an application that involves different data, that might be changed in
the future, it is a good solution to create the database where you can create, update
and delete the data. To implement this, we decided to use REST API.

We run a simple http server from the directory where data (specifically – tile ids,
names and images) is stored on our computer. Later on this server will be running
on one of the cloud computing machines. Whenever the app is launched, we use
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an Http GET method implemented in the getTiles() function in the main.dart file
to fetch the data from the server, and store it in a local variable. From then on the
data is sent accordingly to the corresponding widgets. Here’s a simple diagram of
the system.

3.4 AR

For implementing AR, I used the ARKit and ARCore plugins for flutter. Those are
community developed plugins, that allow for seamless integration of AR platforms
for both Android and iOS into a Flutter app.

Here is how the AR Screen looks like:
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The program automatically identifies any horizontal plane, and paints the cho-
sen tile image on it. On the bottom of the AR screen users can choose which tile of
the ones they chose they would like to see projects onto the floor.

For the time being, all orders will be processed manually once they are sent by
the users. Since this is a niche business, there is no need to scale it for now.
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3.5 Choosing different tile ornaments

This is the first screen that users see when they launch the app, and we decided
to make it rather straightforward. In order to achieve this grid layout, we used the
following code snippet.

Widget gridViewSelection = GridView.count(
childAspectRatio: 1.0,
crossAxisCount: 2,
mainAxisSpacing: 10,
crossAxisSpacing: 10,
padding: EdgeInsets.symmetric(horizontal: 30, vertical: 30),
children: loftTiles.map(...)) // here we map out the tiles

Users can choose one or more ornaments that they like, and see them in AR,
where the images will spread onto surfaces.
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3.6 Cart

In the cart screen users can see the tiles they have chose, choose the amount of
square meters for each tile they would need, and proceed to the order confirmation
screen. These are just estimates, all of the final details will be sorted out manually
after we receive the order and contact the client.
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3.7 Checkout

Here users are prompted to fulfil their personal information, which we will later
use to contact them and finalise the order.
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Chapter 4

Conclusion

In conclusion, we have achieved most of what was planned for the application, even
tough there still are a few finishing touches left. We will publish the application in
the near future, promote it using our social media pages, and see whether or not it
proves to be succesful.
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