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ABSTRACT

Augmented Reality is defined as the technique which superimposes virtual objects
over the real-world environment and lets them interact with the real-world environ-
ment. The paper discussed the application which is based on Augmented reality.
Nowadays, AR technology is acquiring almost every field of study. Interior Design-
ing is one of them. This proposed project aims to enhance the method of interior
design using Augmented Reality. We are implementing an application based on
Augmented Reality which will help interior designers or Architects to design the
home interior of their clients so easily and quickly. The demand for the well deco-
rative and furnished house of our own choice is high due to the rise in population.
Hence, many organizations are focusing on this field to enhance the traditional tech-
nique.

This paper presents the application which will virtually display the type of interior
designing a customer wants and accordingly, able to apply it in the real project.
Basically, user can place virtual objects on the real-world which will allow them
to design their interior of the house using this simple mobile application. In this
tough competition in the field of interior design, this application will provide a lot
of features. We aimed to enhance the current interior designing process by reducing
effort and time. Our application will also include multiple textures and designs so
that there will be a large variety for the customers to choose from. Hence, the clients
will be able to view the interior plan before the actual implementation and thus, can
customize their designs instantly at that very time. The system will provide a user
interface to augment the 3d object models in the room.
Keywords: Augmented Reality, virtual, interaction, android, marker-less, surface
detection, interior design, architecture, 3D virtual model.
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INTERIOR DESIGNING USING AUGMENTED REALITY

Chapter 1

Introduction

Portraying how any object is going to seem in any part of the room is consid-
erably troublesome for anyone. Hence, Augmented reality is inaugurated into the
real world. Basically, this technology is placing a virtual object into the real world.
This makes it easy for the customer to visualize an object in his room before even
purchasing it. This application includes two types of Augmented Reality having a
common medium. Implementing an application that will help an Architecture/inte-
rior designer to design the home interior and furniture for their customers through
Augmented reality in an effective manner with no time and presenting the facility to
the customer to customize their interior design virtually before actually composing
it. This will be done by augmenting 3D models of furniture and decor in the virtual
room through the camera. Our objective is to change the perspective of looking at
things and to improve the vision. Through Augmented Reality, computer-generated
object knows models, especially 3D models, are delivered to the real world. This
can help the interior designer and customers to visualize the interior of a room in
a more beneficial and helpful way. Another intention of creating this application is
conserving lots of time of interior designing process which includes manual model-
ing of a room interior which approximately takes 2-3 weeks. We also endeavored to
connect our clients and owner (designer) to present them with satisfying results.

Augmented Reality is very trending these days, and as the time will pass, it will
become more common since smartphones and devices used for AR are becoming
popular.AR allows us to see the mixed reality that exists. Like gardens and plants
swaying, children playing and buildings built. Many of these examples are available
on our smartphones, which are not that different. Augmented Reality is already
so much in trend that, it is used in our day to day lives, like Snapchat, while we
use filters. Another example is that we don’t have to go out for shopping when it
comes to clothes, since we can virtually wear clothes to see how they are going to
look if we were them in reality. The most famous example of Augmented Reality
is the game PokemonGo. this game was launched in 2016 and it became one of the
most trending games. In this game, the players have to capture the pokemons from
anywhere around the world and collect them.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 1
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INTERIOR DESIGNING USING AUGMENTED REALITY

1.1 Purpose

The main purpose of this project is to allow the clients and the designers to have
an easy experience. It will meet their needs with the latest technology of Augmented
Reality. It will be easy to handle and there will be no complications while using the
application. The goal will be to lessen the time and effort giving a perfect result
to the client. The client will be able to choose furniture and other decor as per his
choice, depending on the colour and type. He can preview it before actually buying
it, which makes it so much more convenient.

1.2 Project Scope

• Our Application can be used for many companies / industries, etc. which are
related to architecture or interior designing.

• This App can also be helpful for designers to use the required amount and type
of material as per the demand of the customer.

• It also helps in attracting customers to try and experiment new things for their
home décor.

• A lot of time is saved for the designer as well as the customer.

• Our application can be used in architecture building planning, real estate, e-
commerce, etc.

• Realtime Visualisation is possible.

1.3 Project Goals and Objectives

1.3.1 Goals

• Provide solution that will make the process of interior designing easy and con-
venient.

• Allowing the clients to handle the application too.

• To save the extra effort and time taken in the process.

• Lower the cost of actual process that includes a lot of work compared to doing
it with mobile AR technology .

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 2
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INTERIOR DESIGNING USING AUGMENTED REALITY

1.3.2 Objectives

• The objective of the project is to show how Augmented Reality can change the
perspective of interior designing process.

• To study the applications of Augmented Reality.

• To understand the process of Augmented Reality step by step.

• To understand how to apply and use the technology in the applications.

1.4 Organization of Report

The report is organized as follows : The introduction is given in Chapter 1. It de-
scribes the fundamental terms used in this project. It describes the Goal, Objectives
and scope of this project. The Chapter 2 describes the review of the relevant various
techniques in the literature systems. It describes the pros and cons of each tech-
nique with how to overcome those cons using new technology.The project planning
includes members and capabilities of this project ,roles and responsibilities of each
member,Budget of Project and Project timeline is describe in Chapter 3. The Chap-
ter 4 describes Functional and Nonfunctional Requirements of the project. Along
with this it also explain features of system and constraints of system. The Chapter 5
includes Design Information with Class Diagram, Sequence Diagram , Component
Diagram and System Architecture. Implementation of each module is explained in
Chapter 6. Chapter 7 shows final Test Cases and Test Results. Chapter 8 includes
Screenshot of outputs and Conclusion and Future Scope of the Project is described
in Chapter 9.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 3
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INTERIOR DESIGNING USING AUGMENTED REALITY

Chapter 2

Literature Survey

2.1 Augmented Reality Application for Architects and interior
designers: Interno A cost effective solution

The inner depth on how the augmented reality can be implemented to facilitate
the architects and interior designers as well as, it discusses the algorithm used to
achieve the functionalities.The application exhibits two types of Augmented reality,
Marker less and marker based. The novelty of this project is that it does not require
any sort of expensive gadgets. It can be used easily via smartphones and tablets.
It is also operable on any operating system. This is a cost-effective solution that
primarily reduces the overheads that the interior designers and architects confront
on a daily basis. The software exhibits all the features that might be required by
interior designers and architects respectively.

2.1.1 Advantages of Paper

a. Augment Multiple object at run-time.

b. Manipulate 3D object.

c. Change texture of model.

2.1.2 Disadvantages of Paper

a. Do not have 3D view of the object.

b. Don’t connects customer with the client.

c. Can’t save the scene for further use.

2.1.3 How to overcome the problems mentioned in Paper

a. Our application overcomes these problems by connecting designers and cus-
tomers so that they can be able to have a communication.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 4
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INTERIOR DESIGNING USING AUGMENTED REALITY

b. It also allows the user to view from different angles as per the need of the user.

c. we can have the 3D view of the augmented object.

2.2 Interior Design with Augmented Reality

An application of Augmented Reality (AR) for interior design is created. Due to
huge advancements in computer vision algorithms and cheap hardware, Augmented
Reality is becoming mainstream. Furniture retail is a significant aspect of USA
economy with over 100 billion dollars in sales. However, most of the sales come
from physical stores. Buying furniture from brick and mortar shops is cumbersome
and time consuming. AR is changing the furniture industry. Big players like IKEA,
Wayfair, and Target are using this technology to boost sales by creating engaging
Omni channel experience. In an AR environment, virtual furniture could be placed
and manipulated in the physical world in real time which allows the user to have
an interactive experience. Users would be able to visualize exactly how a table
would look like in their kitchen. People can place an actual couch on the living
room or visualize how a bookshelf would look in different color. The risk of product
return and logistics is drastically reduced. As online stores replace brick and mortar
shops, AR will play a vital role in the furniture sales. It provides new ways that an
individual or enterprise could utilize AR to design interiors.

2.2.1 Advantages of Paper

a. we can have the 3D view of the augmented object.

b. 3D object can be manipulated.

c. we can add multiple object at Run-time.

2.2.2 Disadvantages of Paper

a. unable to change the texture of the 3D model.

b. Do not connect customer and designer.

c. Do not save the scene for further use.

2.2.3 How to overcome the problems mentioned in Paper

a. Our application allows to change different textures of the models at run-time.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 5
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INTERIOR DESIGNING USING AUGMENTED REALITY

2.3 A design support system for indoor design with originality
suitable for interior style

A design support system is provided to make a room design with freshness and
originality, impression suitable for user’s requirement interior styles. The system
supports to create the design plan through two steps: Creation process and Selec-
tion process. In the creation process, the system generates various design ideas by
using several style furniture. In the selection process, the system selects the idea
appropriate for their preference of interior styles by making a design style classifier
using Naive Bayes. They describe the subjective evaluation to 24 research partici-
pants through the application built on the proposed system. They show the proposed
system can create the design idea that a user is satisfied from the result of subjec-
tive evaluation concerning the planned idea by analysing 659 data collected from the
participants.

2.3.1 Advantages of Paper

a. we can add multiple object at Run-time.

b. Texture of model can be change.

c. Have multiple design of the model.

2.3.2 Disadvantages of Paper

a. Do not have 3D view of the object.

b. 3D object cannot be manipulated. not connect customer and designer.

2.3.3 How to overcome the problems mentioned in Paper

a. Multiple models can be placed in the real world.

2.4 Technical Review

These are the following softwares that we have used for our applications:-

• AR Core:-
ARCore is a software development kit developed by Google that allows for
augmented reality applications to be built. ARCore uses three key technologies
to integrate virtual content with the real world as seen through your phone’s
camera:
1.Motion tracking allows the phone to understand and track its position relative

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 6
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INTERIOR DESIGNING USING AUGMENTED REALITY

to the world.
2.Environmental understanding allows the phone to detect the size and location
of flat horizontal surfaces like the ground or a coffee table.
3.Light estimation allows the phone to estimate the environment’s current light-
ing conditions.

• Unity:-
Unity is a cross-platform game engine developed by Unity Technologies. Unity
gives users the ability to create games and experiences in both 2D and 3D, and
the engine offers a primary scripting API in C, for both the Unity editor in the
form of plugins, and games themselves, as well as drag and drop functionality.
As of 2018, Unity had been used to create approximately half of the mobile
games on the market and 60 percent of augmented reality and virtual reality
content, including approximately 90 percent on emerging augmented reality
platforms, such as Microsoft HoloLens, and 90 percent of Samsung Gear VR
content. Unity technology is the basis for most virtual reality and augmented
reality experiences, and Fortune said Unity ”dominates the virtual reality busi-
ness”.

• Blender:-
Blender is a free and open-source 3D computer graphics software toolset used
for creating animated films, visual effects, art, 3D printed models, motion
graphics, interactive 3D applications, and computer games. Blender’s features
include 3D modeling, UV unwrapping, texturing, raster graphics editing, rig-
ging and skinning, fluid and smoke simulation, particle simulation, soft body
simulation, sculpting, animating, match moving, rendering, motion graphics,
video editing, and compositing.

• Mongo DB:-
MongoDB is a cross-platform document-oriented database program. Classified
as a NoSQL database program, MongoDB uses JSON-like documents with
schema. MongoDB is developed by MongoDB Inc. and licensed under the
Server Side Public License (SSPL).

2.4.1 Advantages of Technology

a. ARCore is Software Development Kit(SDK) for creating augmented reality apps.
The best thing about ARCore is that it supports development for both Android
(7.0 and higher) IOS platforms (11 or higher).

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 7
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b. ARCore offers points, plane detection, pose, light estimation, anchors, image
tracking, face tracking, object occlusion, and cloud anchors.

c. ARCore supports many existing devices eliminating the need for any specific
hardware, e.g. a specialized camera or sensor.

d. The ARCore development toolkit is available for free.

2.4.2 Reasons to use this Technology

a. ARCore provides SDK for developing AR apps which will work on both popular
devices i.e. Andriod(version 7.0 and later) and IOS(version 11 and later) .

b. ARCore offers a very good accuracy while detecting planes and edges.

c. With the capabilities of real-time position tracking and integration of virtual and
real objects, ARCore is a great tool for AR in this types apps.
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Chapter 3

Project Planning

3.1 Members and Capabilities

Table 3.1: Table of Capabilities

SR. No Name of Member Capabilities
1 Choudhary Shoaib Unity Developer
2 Shaikh Mobin Backend Developer
3 Qureshi Arshee Designer

Work Breakdown Structure

3.2 Roles and Responsibilities

Table 3.2: Table of Responsibilities

SR. No Name of Member Role Responsibilities
1 Choudhary Shoaib Team Leader AR and Ui Design
2 Shaikh Mobin Team Member Database Management
3 Qureshi Arshee Team Member 3D Modelling and Documentation

3.3 Assumptions and Constraints

a. People who are using this app are blind/severely sight impaired or having low
vision.

b. This application is useful for the company who decorate the home interior basi-
cally, the interior designer.

c. User of this application are moderately know about the interior designing.

d. The device have support of andriod version 7 or later/ IOS version 11 or later.

e. The device have a support for mobile AR technology.
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3.4 Project Management Approach

a. Planning of project.

b. Defining the scope of the project.

c. Estimation of time and It’s management.

d. Creating Gantt Charts and properly assigning tasks to members.

e. Reporting the progress of project with the guide.

3.5 Ground Rules for the Project

a. Properly planning and gathering relevant information is very important.

b. Developing a Blueprint of the project and work accordingly.

c. All the members should report to the guide whenever required

d. Setting up small goals every week.

e. Achieving the small goal within that span of time.

f. Keeping tracks of the progress towards project.

3.6 Project Budget

a. It is a cost-effective project.

b. Almost no expenses were spent during development.
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3.7 Project Timeline
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Chapter 4

Software Requirements Specification

4.1 Overall Description

4.1.1 Product Perspective

The product is an application based system implementing client-server model.
This application provides service to the interior designers as well as the customers.
This system is independent from any other third party systems. The main outcome
is a platform where a customer’s room can be designed as per his will. The walls
and floors will be detected on the screen. The designer will have the details of all
the customers who have hired them for designing. The customer can also login into
the application to make his choice. The designer can have the details of as many
customers as he wants. The designs can be modified as many times as a customer
wants to.

4.1.2 Product Features

3D object tracking allows the users to place three-dimensional objects as AR markers
on the screen anywhere.
Image recognition is used to identify objects, walls and floors.
Unity support is used for making powerful effects.
AR Core is used for motion tracking and environmental understanding.

4.1.3 User Classes and Characteristics

This project is specifically made for interior designing. The users of this system
are customers as well as the designers. It will help them to make the process of
interior designing easy.

4.1.4 Operating Environment

Software Requirements

• Android Nougat and above.
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• Android API Level 27 and above.

• Android API Level 27 and above.

Hardware Requirements

• Minimum 2 GHz Processor.

• Minimum 3GB Ram.

• At Least 8 MP Camera.

4.1.5 Design and Implementation Constraints

This system suffers from lack of privacy problem. Lack of security may affect the
overall augmented reality principle. Sometimes the furniture and colour may vary
online and in real life.

4.2 System Features

3D object tracking allows the users to place three-dimensional objects as AR
markers on the screen anywhere.
Image recognition is used to identify objects, walls and floors.
Unity support is used for making powerful effects.
AR Core is used for motion tracking and environmental understanding.

4.2.1 System Feature

3D object tracking provides the users the ability to place 3D objects on the screen.

Description and Priority

This is an important feature of the system. It enables the user to place three dimen-
sional objects anywhere on the screen. Hence, the furniture can be placed anywhere
in the room virtually which will help to visualize how it will look in real life.

Stimulus/Response Sequences

Stimulus:User taps on the object which he wants to move.
Response:Object is selected.
Stimulus:Drags the object to a particular place of his own choice.
Response:The object moves as per the user’s will.
Stimulus:User places the object where he wants.
Response:The object is placed where the user was willing to place.
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Functional Requirements

REQ-1:Should be given access to camera.
REQ-2:Access to database

4.2.2 System Feature

Image recognition provides the ability to the user for identifying objects, walls and
floors.

Description and Priority

This is one of the main features of the system. It enables the user to detect floors
and walls on the screen. Depending on that, the furniture will be superimposed at a
valid part of the room.

Stimulus/Response Sequences

Stimulus:User taps on the object which he wants to move.
Response:Object is selected.
Stimulus:Drags the object to a particular place of his own choice.
Response:During this time the image recognition detects floor and walls area.
Stimulus:User places the object at a valid place depending on where the floor and
walls are situated.
Response:The object is placed with respect to the walls and floor.

Functional Requirements

REQ-1:Should be given access to camera
REQ-2:Access to database

4.3 External Interface Requirements

4.3.1 User Interfaces

This is a little heavy android app because it consists 3D models. The GUI is very
simple for this android application. There is a login or sign-up page. Then a
workspace page will appear where the user’s details will be stored. A scene will
appear along with an object palette beside it. The user can choose any object has per
his desires from the object palette. And then he can place the selected object onto
the screen. There will also be a save button for saving the AR scene.
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4.3.2 Hardware Interfaces

This application requires permission of some of the hardware commodities. One
need to give camera access in-order to capture the picture.

4.3.3 Software Interfaces

The softwares that we have used for this application are Unity, which is a cross-
platform game engine. Its engine offers a primary scripting API in C. Blender is also
used for creating the 3D models of the objects. Mongo DB is also used. It uses JSON
like documents with schema. AR Core is used for motion tracking, environmental
understanding and light estimation.

4.3.4 Communications Interfaces

A login or sign-up page is used for the customers as well as the designers. There is
no such large communication in the system.

4.4 Nonfunctional Requirements

4.4.1 Performance Requirements

Performance of overall system is very efficient and well optimize. From the time
taken to capture and process it everything is well organized. While processing an
image, it may take the same time for the other operations.

4.4.2 Safety Requirements

This system does not contain any critical data. Still it provide. The databases that
are accessed are locally executed

4.4.3 Security Requirements

This system contains basic details of the customer which can create security issues.
The requirement for the safety of the customer’s private details would be that, only
the designer who is in charge of working for the customer should have their details.
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Chapter 5

System Design

5.1 System Requirements Definition

5.1.1 Functional requirements

The basic functions that the system must provide and focus on the needs and goals
of the end users are :-

a. Create works pace - user must create work space for a particular client and assign
a name to it.

b. User form - user must fill the form with client’s detail.

c. Create AR space - After done with the details user must open the AR space by
opening the camera.

d. Detect surface - As the AR space is created, user should start detecting surface by
rotating the device 360 degree.

e. Choose object - Across the screen there will be a pallet to select the object to
augment it.

f. Augment object - The chosen object will be augmented by tapping once on the
AR space. Users can manipulate the object by pinching zoom in or out and they
can place them anywhere in the AR space as per their wish.

g. Save scene - After user decorated the AR space by augmenting all the objects,
they can save the scene by click on save button so it can be user further.
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Use-case Diagram

A use case diagram at its simplest is a representation of a user’s interaction with
the system that shows the relationship between the user and the different use cases in
which the user is involved.In our system User will interact with use cases like create
work space, open AR scene, save scene.

Figure 5.1: Use Case Diagram

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 17

IR@AIKTC-KRRC

ir.aiktclibrary.org



INTERIOR DESIGNING USING AUGMENTED REALITY

Data-flow Diagram

A data-flow diagram is a way of representing a flow of a data of a process or a
system. The DFD also provides information about the outputs and inputs of each
entity and the process itself.Given below is Level 0 Level 1 and Level 2 DFD of
system.

Figure 5.2: DFD level 0

Figure 5.3: DFD level 1
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Figure 5.4: DFD level 2 for AR Component

5.1.2 System requirements (non-functional requirements)

These are non-functional system properties such as availability, performance and
safety etc. They define functions of a system, services and operational constraints in
detail.

a. Time Efficiency - The execution of the system takes very less time.

b. Portability - The system needs to be installed in any andriod device which is so
portable.

c. Performance - The system will work fine in every AR supported andriod devices.

d. Multi User System - This application can be used in different devices indepen-
dently.

e. User Interactive - The application have a very simple User Interface though AR
application is different than other.

f. Security - There are no vulnerability in its security.

5.2 System Architecture Design

A system architecture is the conceptual model that defines the structure, behav-
ior,and more views of a system. An architecture description is a formal description
and representation of a system, organized in a way that supports reasoning about the
structures and behaviors of the system.
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Figure 5.5: System Architecture
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5.3 Sub-system Development

WRITE HERE overview of all modules

5.3.1 Surface Tracking Module

A technology that places a digital 3D content over real world’s environment by
detecting the surface or we can say that placing the digitally created 3D objects over
the real-world surface without having any previous knowledge of the environment.
Markerless AR recognizes the flat surfaces which are unknown to the application
and show the virtual things over it.

Module 1 Flow Diagram or Modular Diagram

5.3.2 AR Engine

An augmented reality engine, or AR engine, provides developers with the frame-
work for creating AR video experiences. An AR engine often contains an augmented
reality SDK, which allows developers to design, build, and test their games. These
tools enable developers to create and edit 3D characters that interact with the real
world. With the help of these platforms, developers can assign behaviors to 3D
objects and upload them for display in a camera view. AR engines perform sim-
ilar functionality to engine software, but are unique in that they support AR oper-
ating systems and hardware either directly or through an API. AR engines create
games for devices that support augmented reality, such as mobile phones. While
some AR engines can also create augmented reality experiences, they should not be
confused with virtual reality engines, which allow developers to create augmented
reality video experiences that superimpose 3D objects into the real world.

Module 2 Flow Diagram or Modular Diagram

5.3.3 Object Locator Module

When the model is applied to every frame captured by the mobile device, it can
suffer from jitter due to the ambiguity of the 3D bounding box estimated in each
frame. To mitigate this, we adopt the detection+tracking framework recently re-
leased in our 2D object detection and tracking solution. This framework mitigates
the need to run the network on every frame, allowing the use of heavier and there-
fore more accurate models, while keeping the pipeline real-time on mobile devices.
It also retains object identity across frames and ensures that the prediction is tempo-
rally consistent, reducing the jitter.
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Module 3 Flow Diagram or Modular Diagram

5.4 Systems Integration

System integration (SI) is an engineering process or phase concerned with join-
ing different subsystems or components as one large system. It ensures that each
integrated subsystem functions as required. SI is also used to add value to a system
through new functionalities provided by connecting functions of different systems

5.4.1 Class Diagram

In software engineering, a class diagram in the Unified Modeling Language is a
type of static structure diagram that describes the structure of a system by showing
the system’s classes, their attributes, operations, and the relationships among ob-
jects.In our system there are classes like work space, scene, model, client profile,
designer profile.
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Figure 5.6: Class Diagram

5.4.2 Sequence Diagram

A sequence diagram shows object interactions arranged in time sequence. It de-
picts the objects and classes involved in the scenario and the sequence of messages
exchanged between the objects needed to carry out the functionality of the scenario.
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Figure 5.7: Sequence Diagram
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Chapter 6

Implementation

6.1 Login Sign UP Module

This Module is implemented in Unity using Firebase as a database and authenti-
cation server for the user and designer to login.

1 u s i n g System . C o l l e c t i o n s ;
2 u s i n g System ;
3 u s i n g System . Text . R e g u l a r E x p r e s s i o n s ;
4 u s i n g System . C o l l e c t i o n s . G e n e r i c ;
5 u s i n g Un i tyEng ine ;
6 u s i n g F i r e b a s e . Auth ;
7 u s i n g System . T h r e a d i n g . Tasks ;
8 u s i n g Un i tyEng ine . UI ;
9 u s i n g Un i tyEng ine . SceneManagement ;

10 u s i n g TMPro ;
11

12 p u b l i c c l a s s SinginAUth : MonoBehaviour
13 {
14 F i r e b a s e A u t h a u t h ;
15 p u b l i c I n p u t F i e l d e m a i l I n p u t ;
16 p u b l i c I n p u t F i e l d e m a i l L o g i n ;
17 p u b l i c I n p u t F i e l d p a s s w o r d I n p u t ;
18 p u b l i c I n p u t F i e l d passwordLogin ;
19 p u b l i c s t r i n g e m a i l A d d r e s s ;
20 p u b l i c s t r i n g password ;
21 p u b l i c GameObject l o g i n P a n e l ;
22 p u b l i c GameObject c r e a t e u s e r p a n e l ;
23 p u b l i c boo l done ;
24

25

26 p u b l i c GameObject l o g i n g i n ;
27 p u b l i c GameObject l o g i n f a i l e d P a n e l ;
28

29 p r i v a t e vo id S t a r t ( )
30 {
31 a u t h = F i r e b a s e A u t h . D e f a u l t I n s t a n c e ;
32 done = f a l s e ;
33 }
34

35 p u b l i c v o i d e m a i l A s s i g n ( )
36 {
37 e m a i l A d d r e s s = e m a i l I n p u t . t e x t ;
38 }
39

40 p u b l i c v o id Emai lLogin ( )
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41 {
42 e m a i l A d d r e s s = e m a i l L o g i n . t e x t ;
43 }
44

45 p u b l i c v o i d PasswordAss ign ( )
46 {
47 password = p a s s w o r d I n p u t . t e x t ;
48 }
49 p u b l i c v o i d PasswordLogin ( )
50 {
51 password = passwordLogin . t e x t ;
52 }
53

54

55 p u b l i c v o i d C r e a t e U S e r B u t t o n ( )
56 {
57 a u t h . Crea teUserWithEmai lAndPasswordAsync ( ema i lAddres s , password ) .

Con t inueWi th ( t a s k =>
58 {
59 i f ( t a s k . I s C a n c e l e d )
60 {
61

62 Debug . Log ( ” SignInWithEmai lAndPasswordAsync c a n c e l e d . ” ) ;
63 r e t u r n ;
64 }
65

66 i f ( t a s k . I s F a u l t e d )
67 {
68 Debug . Log ( ” SignInWithEmai lAndPasswordAsync e r r o r : ” + t a s k .

E x c e p t i o n ) ;
69 r e t u r n ;
70 }
71 c r e a t e u s e r p a n e l . S e t A c t i v e ( f a l s e ) ;
72

73 p r i n t ( ” C r e a t e User ” ) ;
74 } ) ;
75 l o g i n P a n e l . S e t A c t i v e ( t r u e ) ;
76 }
77

78

79

80

81 p u b l i c v o i d S i n g i n g B u t t o n ( )
82 {
83 l o g i n g i n . S e t A c t i v e ( t r u e ) ;
84

85 a u t h . SignInWithEmai lAndPasswordAsync ( ema i lAddres s , password ) .
Con t inueWi th ( t a s k =>

86 {
87 i f ( t a s k . I s C a n c e l e d )
88 {
89 Debug . Log ( ” SignInWithEmai lAndPasswordAsync c a n c e l e d . ” ) ;
90 r e t u r n ;
91 }
92

93 i f ( t a s k . I s F a u l t e d )
94 {
95 Debug . Log ( ” SignInWithEmai lAndPasswordAsync e r r o r : ” + t a s k .

E x c e p t i o n ) ;
96 r e t u r n ;
97 }
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98 SceneManager . LoadScene ( 1 ) ;
99 } ) ;

100

101 }
102

103 }
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6.2 Work-space Management

This Module is for creating and managing the work-spaces for user by the De-
signers.

1 u s i n g System . C o l l e c t i o n s ;
2 u s i n g System . C o l l e c t i o n s . G e n e r i c ;
3 u s i n g Un i tyEng ine ;
4 u s i n g Un i tyEng ine . SceneManagement ;
5 u s i n g Un i tyEng ine . UI ;
6

7 p u b l i c c l a s s workspaces : MonoBehaviour
8 {
9 [ S e r i a l i z e F i e l d ] s t r i n g nameFromEditText ;

10 [ S e r i a l i z e F i e l d ] I n p u t F i e l d E d i t T e x t F i e l d ;
11 [ S e r i a l i z e F i e l d ] Dropdown dropdown ;
12 L i s t <s t r i n g > WorkspaceNameList ;
13

14 p r i v a t e vo id S t a r t ( )
15 {
16 WorkspaceNameList = new L i s t <s t r i n g >() ;
17 }
18

19 p u b l i c v o i d NameText ( )
20 {
21 nameFromEditText = E d i t T e x t F i e l d . t e x t ;
22 p r i n t ( nameFromEditText ) ;
23 }
24

25

26 p u b l i c v o i d Crea teWorkspace ( )
27 {
28 WorkspaceNameList . Add ( nameFromEditText ) ;
29 dropdown . C l e a r O p t i o n s ( ) ;
30 dropdown . AddOptions ( WorkspaceNameList ) ;
31 }
32

33 p u b l i c v o i d loadNewWorkspace ( )
34 {
35 SceneManager . LoadScene ( 2 ) ;
36 }
37

38 p u b l i c v o i d Loadhome ( )
39 {
40 SceneManager . LoadScene ( 0 ) ;
41 }
42 }
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6.3 AR Module

This is the core module of this system.It is the Augmented reality Module built
using Unity and AR Core Engine.In this Module the 3D object is Augmented into
the real world by using Algorithms like surface detection,.

1 namespace GoogleARCore . Examples . HelloAR
2 {
3 u s i n g System . C o l l e c t i o n s . G e n e r i c ;
4 u s i n g GoogleARCore ;
5 u s i n g GoogleARCore . Examples . Common ;
6 u s i n g Un i tyEng ine ;
7 u s i n g Un i tyEng ine . Even tSys tems ;
8 u s i n g Un i tyEng ine . UI ;
9

10 # i f UNITY EDITOR
11 / / S e t up t o u c h i n p u t p r o p a g a t i o n w h i l e u s i n g I n s t a n t Prev iew i n t h e e d i t o r .
12 u s i n g I n p u t = I n s t a n t P r e v i e w I n p u t ;
13 # e n d i f
14

15 / / / <summary>
16 / / / C o n t r o l s t h e HelloAR example .
17 / / / </summary>
18 p u b l i c c l a s s H e l l o A R C o n t r o l l e r : MonoBehaviour
19 {
20 / / / <summary>
21 / / / The f i r s t −p e r s o n camera b e i n g used t o r e n d e r t h e p a s s t h r o u g h camera

image ( i . e . AR
22 / / / background ) .
23 / / / </summary>
24 p u b l i c L i s t <GameObject> M o d e l s L i s t ;
25

26 p u b l i c Camera F i r s t P e r s o n C a m e r a ;
27 GameObject a n d y O b j e c t ;
28 p u b l i c boo l p l a c e d ;
29

30 p u b l i c s t a t i c i n t m o d e l S e l e c t e d ;
31

32 / / / <summary>
33 / / / A p r e f a b f o r t r a c k i n g and v i s u a l i z i n g d e t e c t e d p l a n e s .
34 / / / </summary>
35 p u b l i c GameObject D e t e c t e d P l a n e P r e f a b ;
36

37 / / / <summary>
38 / / / A model t o p l a c e when a r a y c a s t from a u s e r t o u c h h i t s a v e r t i c a l

p l a n e .
39 / / / </summary>
40 p u b l i c GameObject A n d y V e r t i c a l P l a n e P r e f a b ;
41

42 / / / <summary>
43 / / / A model t o p l a c e when a r a y c a s t from a u s e r t o u c h h i t s a h o r i z o n t a l

p l a n e .
44 / / / </summary>
45 p u b l i c GameObject [ ] A n d y H o r i z o n t a l P l a n e P r e f a b ;
46

47 p u b l i c GameObject A n d y H o r i z o n t a l P l a n e ;
48

49 / / / <summary>
50 / / / A model t o p l a c e when a r a y c a s t from a u s e r t o u c h h i t s a f e a t u r e

p o i n t .
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51 / / / </summary>
52 p u b l i c GameObject A n d y P o i n t P r e f a b ;
53

54 / / / <summary>
55 / / / The r o t a t i o n i n d e g r e e s need t o a p p l y t o model when t h e Andy model

i s p l a c e d .
56 / / / </summary>
57 p r i v a t e f l o a t k M o d e l R o t a t i o n = 0 . 0 f ;
58

59 / / / <summary>
60 / / / True i f t h e app i s i n t h e p r o c e s s o f q u i t t i n g due t o an ARCore

c o n n e c t i o n e r r o r ,
61 / / / o t h e r w i s e f a l s e .
62 / / / </summary>
63 p r i v a t e boo l m I s Q u i t t i n g = f a l s e ;
64

65 / / / <summary>
66 / / / The Uni ty Awake ( ) method .
67 / / / </summary>
68 / / /
69

70

71 p u b l i c v o i d Awake ( )
72 {
73 A n d y H o r i z o n t a l P l a n e = A n d y H o r i z o n t a l P l a n e P r e f a b [ 0 ] ;
74 / / Enab le ARCore t o t a r g e t 60 f p s camera c a p t u r e f rame r a t e on

s u p p o r t e d d e v i c e s .
75 / / Note , A p p l i c a t i o n . t a r g e t F r a m e R a t e i s i g n o r e d when Q u a l i t y S e t t i n g s

. vSyncCount != 0 .
76 A p p l i c a t i o n . t a r g e t F r a m e R a t e = 6 0 ;
77 m o d e l S e l e c t e d = 0 ;
78 p l a c e d = f a l s e ;
79 }
80

81 / / / <summary>
82 / / / The Uni ty Update ( ) method .
83 / / / </summary>
84 p u b l i c v o i d Update ( )
85 {
86

87 / / I f t h e p l a y e r has n o t t o u c h e d t h e s c r e e n , we a r e done wi th t h i s
u p d a t e .

88 Touch t o u c h ;
89 t o u c h = I n p u t . GetTouch ( 0 ) ;
90 / / i f ( I n p u t . t ouchCoun t < 1 | | ( t o u c h = I n p u t . GetTouch ( 0 ) ) . phase !=

TouchPhase . Began )
91 / / {
92 / / r e t u r n ;
93 / / }
94

95 / / Should n o t h a n d l e i n p u t i f t h e p l a y e r i s p o i n t i n g on UI .
96 / / i f ( EventSys tem . c u r r e n t . I s P o i n t e r O v e r G a m e O b j e c t ( t o u c h .

f i n g e r I d ) )
97 / / {
98 / / r e t u r n ;
99 / / }

100

101 / / R a y c a s t a g a i n s t t h e l o c a t i o n t h e p l a y e r t o u c h e d t o s e a r c h f o r
p l a n e s .

102 T r a c k a b l e H i t h i t ;
103 T r a c k a b l e H i t F l a g s r a y c a s t F i l t e r = T r a c k a b l e H i t F l a g s .
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P l a n e W i t h i n P o l y g o n |
104 T r a c k a b l e H i t F l a g s . F e a t u r e P o i n t W i t h S u r f a c e N o r m a l ;
105

106 i f ( Frame . R a y c a s t ( t o u c h . p o s i t i o n . x , t o u c h . p o s i t i o n . y , r a y c a s t F i l t e r ,
o u t h i t ) && ! p l a c e d && ! I s P o i n t e r O v e r U I O b j e c t ( ) )

107 {
108 / / Use h i t pose and camera pose t o check i f h i t t e s t i s from t h e
109 / / back of t h e p lane , i f i t i s , no need t o c r e a t e t h e a n ch o r .
110 i f ( ( h i t . T r a c k a b l e i s D e t e c t e d P l a n e ) &&
111 Vec to r3 . Dot ( F i r s t P e r s o n C a m e r a . t r a n s f o r m . p o s i t i o n − h i t . Pose .

p o s i t i o n ,
112 h i t . Pose . r o t a t i o n ∗ Vec to r3 . up ) < 0)
113 {
114 Debug . Log ( ” H i t a t back of t h e c u r r e n t D e t e c t e d P l a n e ” ) ;
115 }
116 e l s e
117 {
118 / / Choose t h e Andy model f o r t h e T r a c k a b l e t h a t g o t h i t .
119 GameObject p r e f a b ;
120 i f ( h i t . T r a c k a b l e i s F e a t u r e P o i n t )
121 {
122 p r e f a b = A n d y P o i n t P r e f a b ;
123

124 }
125 e l s e i f ( h i t . T r a c k a b l e i s D e t e c t e d P l a n e )
126 {
127 D e t e c t e d P l a n e d e t e c t e d P l a n e = h i t . T r a c k a b l e as

D e t e c t e d P l a n e ;
128 i f ( d e t e c t e d P l a n e . P laneType == D e t e c t e d P l a n e T y p e .

V e r t i c a l )
129 {
130 p r e f a b = A n d y V e r t i c a l P l a n e P r e f a b ;
131 }
132 e l s e
133 {
134 p r e f a b = A n d y H o r i z o n t a l P l a n e ;
135 }
136 }
137 e l s e
138 {
139 p r e f a b = A n d y H o r i z o n t a l P l a n e ;
140 }
141

142 / / I n s t a n t i a t e Andy model a t t h e h i t pose .
143 a n d y O b j e c t = I n s t a n t i a t e ( p r e f a b , h i t . Pose . p o s i t i o n , h i t . Pose

. r o t a t i o n ) ;
144 M o d e l s L i s t . Add ( a n d y O b j e c t ) ;
145 / / Compensate f o r t h e h i t P o s e r o t a t i o n f a c i n g away from t h e

r a y c a s t ( i . e .
146 / / camera ) .
147 a n d y O b j e c t . t r a n s f o r m . R o t a t e ( 0 , k Mode lRo ta t i on , 0 , Space .

S e l f ) ;
148

149 / / C r e a t e an a nc ho r t o a l l o w ARCore t o t r a c k t h e h i t p o i n t a s
u n d e r s t a n d i n g of

150 / / t h e p h y s i c a l wor ld e v o l v e s .
151 v a r a n c ho r = h i t . T r a c k a b l e . Crea t eAnchor ( h i t . Pose ) ;
152

153 / / Make Andy model a c h i l d o f t h e a n c h o r .
154 a n d y O b j e c t . t r a n s f o r m . p a r e n t = a n c h o r . t r a n s f o r m ;
155
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156 p l a c e d = t r u e ;
157 }
158 }
159

160

161 i f ( Frame . R a y c a s t ( t o u c h . p o s i t i o n . x , t o u c h . p o s i t i o n . y ,
r a y c a s t F i l t e r , o u t h i t ) && p l a c e d && ! I s P o i n t e r O v e r U I O b j e c t
( ) )

162 {
163

164 / / C r e a t e an a nc ho r t o a l l o w ARCore t o t r a c k t h e
h i t p o i n t a s u n d e r s t a n d i n g of

165 / / t h e p h y s i c a l wor ld e v o l v e s .
166 v a r a n c ho r = h i t . T r a c k a b l e . Crea t eAnchor ( h i t . Pose ) ;
167

168 / / Make Andy model a c h i l d o f t h e a n c h o r .
169 a n d y O b j e c t . t r a n s f o r m . p o s i t i o n = a n c h o r . t r a n s f o r m .

p o s i t i o n ;
170

171 }
172

173 a n d y O b j e c t . t r a n s f o r m . R o t a t e ( 0 , k Mode lRo ta t i on , 0 , Space . S e l f ) ;
174 }
175

176 p u b l i c v o i d p l a c e O b j e c t ( )
177 {
178 p l a c e d = f a l s e ;
179 }
180

181 p u b l i c v o i d R o t a t e O b j ( )
182 {
183 k M o d e l R o t a t i o n = 1 ;
184 }
185

186 p u b l i c v o i d ChangeCHair ( i n t i n d e x )
187 {
188 m o d e l S e l e c t e d = i n d e x ;
189 A n d y H o r i z o n t a l P l a n e = A n d y H o r i z o n t a l P l a n e P r e f a b [ i n d e x ] ;
190 T e x t u r e C o n t r o l l e r . m a t e r i a l S e t = i n d e x ;
191 }
192

193

194

195

196 / / / <summary>
197 / / / Check and u p d a t e t h e a p p l i c a t i o n l i f e c y c l e .
198 / / / </summary>
199

200

201 / / / <summary>
202 / / / A c t u a l l y q u i t t h e a p p l i c a t i o n .
203 / / / </summary>
204 p r i v a t e vo id DoQui t ( )
205 {
206 A p p l i c a t i o n . Qu i t ( ) ;
207 }
208

209 / / / <summary>
210 / / / Show an Android t o a s t message .
211 / / / </summary>
212 / / / <param name=” message”>Message s t r i n g t o show i n t h e t o a s t . < / param>
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213 p r i v a t e vo id ShowAndroidToas tMessage ( s t r i n g message )
214 {
215 A n d r o i d J a v a C l a s s u n i t y P l a y e r = new A n d r o i d J a v a C l a s s ( ”com . u n i t y 3 d .

p l a y e r . U n i t y P l a y e r ” ) ;
216 A n d r o i d J a v a O b j e c t u n i t y A c t i v i t y =
217 u n i t y P l a y e r . G e t S t a t i c <A n d r o i d J a v a O b j e c t >(” c u r r e n t A c t i v i t y ” ) ;
218

219 i f ( u n i t y A c t i v i t y != n u l l )
220 {
221 A n d r o i d J a v a C l a s s t o a s t C l a s s = new A n d r o i d J a v a C l a s s ( ” a n d r o i d .

w i d g e t . T o a s t ” ) ;
222 u n i t y A c t i v i t y . C a l l ( ” runOnUiThread ” , new Andro idJavaRunnab le ( ( )

=>
223 {
224 A n d r o i d J a v a O b j e c t t o a s t O b j e c t =
225 t o a s t C l a s s . C a l l S t a t i c <A n d r o i d J a v a O b j e c t >(
226 ” makeText ” , u n i t y A c t i v i t y , message , 0 ) ;
227 t o a s t O b j e c t . C a l l ( ” show ” ) ;
228 } ) ) ;
229 }
230 }
231

232 p r i v a t e boo l I s P o i n t e r O v e r U I O b j e c t ( )
233 {
234 P o i n t e r E v e n t D a t a e v e n t D a t a C u r r e n t P o s i t i o n = new P o i n t e r E v e n t D a t a (

EventSys tem . c u r r e n t ) ;
235 e v e n t D a t a C u r r e n t P o s i t i o n . p o s i t i o n = new Vec to r2 ( I n p u t . m o u s e P o s i t i o n .

x , I n p u t . m o u s e P o s i t i o n . y ) ;
236 L i s t <R a y c a s t R e s u l t> r e s u l t s = new L i s t <R a y c a s t R e s u l t >() ;
237 EventSys tem . c u r r e n t . R a y c a s t A l l ( e v e n t D a t a C u r r e n t P o s i t i o n , r e s u l t s ) ;
238 r e t u r n r e s u l t s . Count > 0 ;
239 }
240 }
241

242 }
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6.4 Database Connectivity

In this Module the system is connected with database
1 u s i n g System . C o l l e c t i o n s ;
2 u s i n g System . C o l l e c t i o n s . G e n e r i c ;
3 u s i n g Un i tyEng ine ;
4 u s i n g Un i tyEng ine . Networking ;
5 u s i n g MongoDB . D r i v e r ;
6 u s i n g MongoDB . Bson ;
7 u s i n g U n i t y E d i t o r ;
8

9 p u b l i c c l a s s mongoCOnnect : MonoBehaviour
10 {
11 p r i v a t e MongoClient c l i e n t ;
12 p r i v a t e IMongoDatabase db ;
13

14

15 vo id S t a r t ( )
16 {
17 v a r c l i e n t = new MongoClient ( ” mongodb+ s r v : / / c h a r l i e :

Des ignARpass@clus te r0−goxgd . mongodb . n e t / t e s t ? r e t r y W r i t e s = t r u e&w=
m a j o r i t y ” ) ;

18

19 v a r d a t a b a s e = c l i e n t . Ge tD a tabase ( ” DesignAR ” ) ;
20 v a r c o l l = d a t a b a s e . G e t C o l l e c t i o n <BsonDocument>(” models ” ) ;
21 v a r f i l t e r s = B u i l d e r s <BsonDocument >. F i l t e r . Empty ;
22 v a r r e s u l t = c o l l . F ind ( f i l t e r s ) . T o L i s t ( ) ;
23 f o r e a c h ( v a r doc i n r e s u l t )
24 {
25 Debug . Log ( doc . ToJson ( ) ) ;
26 }
27 }
28

29 I E n u m e r a t o r UploadFi l eCo ( s t r i n g uploadURL )
30 {
31

32 WWW l o c a l F i l e = new WWW( ” f i l e : / / / 1 . wav” ) ;
33 y i e l d r e t u r n l o c a l F i l e ;
34 WWWForm postForm = new WWWForm( ) ;
35 postForm . AddBinaryData ( ” f i l e ” , l o c a l F i l e . b y t e s , ” 1 . wav” ) ;
36 WWW u p l o a d = new WWW( uploadURL , pos tForm ) ;
37 y i e l d r e t u r n up l o a d ;
38 i f ( u p lo a d . e r r o r == n u l l )
39 {
40 Debug . Log ( u p l o a d . t e x t ) ;
41 Debug . Log ( ” up lo ad e r r o r n u l l ” ) ;
42 }
43 e l s e
44 {
45 Debug . Log ( ” E r r o r d u r i n g up l o ad : ” + up l o a d . e r r o r ) ;
46 }
47 }
48

49 vo id U p l o a d F i l e ( s t r i n g uploadURL )
50 {
51 S t a r t C o r o u t i n e ( UploadFi l eCo ( uploadURL ) ) ;
52 }
53

54 }
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Chapter 7

Screenshots of Project

7.1 Login
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7.2 Sign UP
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7.3 Workspace
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7.4 AR Object imposed on horizontal surface
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7.5 AR Object imposed on Vertical surface
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7.6 AR Object changing texture
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Chapter 8

Conclusion and Future Scope

8.1 Conclusion

Interior Designing using Augmented Reality, is an application made specifically
for interior designers and architects to tackle the complexities of usual interior de-
signing methods. The typical interior designing process is usually done offline. It
is a very time consuming process and also complex, as the designers have limited
resources to describe in detail, the final result of the interior design to the customer.
Though there are several applications built similar to ours, but every application has
its own pros and cons. After having a thorough reading of the other applications’
research papers, and based on the requirements of the customers, our application
strives to overcome the drawbacks of the other applications.

8.2 Future Scope

• Add more variety of items for the customers to choose from.

• Add more textures and colours so that there can be more options.

• The users will get automatic suggestions depending on their choice of furniture
and the room space.

• The customer and the designer will be able to chat in the application itself.
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