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ABSTRACT

Images are more ambient than words similarly the 3D models are more descriptive
than 2D pictures. 3D model of any product will give the enhanced information about
it. The main objective of generating the 3D model is to reduce the amount of time
by automating the process of generating the 3D model. Augmented Reality (AR)
technologies have been recognized as offering great benefit to almost every field
and organizations, although they are not easy to implement. AR provides enhanced
information of the product by overlaying the 3D model into the real world. 3D
models can express the shape and dimensions of the products with greater precision
and they are being extensively used these days.

In this project, we have implemented a 3D Modeling application which will take
only a few 2D images as input from any image capturing device taken from different
angles and it will automatically convert it into a 3D model. The first step towards
generating the 3D model from the images is to establish point correspondence which
includes feature extraction and feature matching. Then refining correspondence is
done followed by de-calibration of 3D structure and camera pose. The final step is
texture mapping and rendering.

We are using an e-commerce portal as an example to display the 3D models
generated by our 3D Modeling application. Most often customers shopping on
e-commerce websites do not get complete information about the product by only
viewing the 2D images. They can get a better understanding of the product by using
AR View. The adaptation of Augmented Reality (AR) will take e-commerce to the
next level.

Keywords: Augmented Reality, 3D-Model, e-commerce
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AUTO GENERATION OF 3D MODEL USING MULTIPLE 2D GRAPHICS AND MANIFEST
THROUGH AUGMENTED REALITY

Chapter 1

Introduction

A vast use of 3D technology is increasing day by day, as new 3D enable gad-
gets are being introduced in the current market. One of the reasons behind the
growth in 3D technology is entertainment which includes and supports basic con-
tents necessary for sports, movies, games, mobile phones, etc. In computers, 3D (3
Dimensions or 3-Dimensional) describes an image that provides the perception of
depth. 3D models are made interactive so that users feel involved with the scene,
the experience is known as virtual reality. During the development of 3D models,
designers and developers have to handle a lot of input dimensions of the object, a
lot of interaction techniques, and a lot of ways to present content. 3D models can
express the shape and dimensions of the products with greater accuracy and they are
being extensively used these days. By overlaying the 3D model into the real world,
Augmented Reality provides enhanced information of the product. Augmented re-
ality (AR) is a direct or indirect view of a physical, real-world environment where
elements are “augmented” automatically or manually.

Figure 1.1: 2D to 3D conversion

It is related to a more general concept i.e. computer-mediated reality, which mod-
ifies a view of the reality by a computer. Virtual reality replaces the real world with

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 1
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a simulated one, whereas Augmented Reality is the one which enhances the current
perception of reality. AR systems overlay the “Virtual” objects onto the real world to
increase users’ visual experience, expand their visual system, and help them achieve
their tasks in more natural way. So it has many applications inhuman-computer inter-
action, industry maintenance, multimedia computing, medical and military training.
The paper we are proposing is an application, in which, it will take few 2D images
and that 2D images will than automatically get converted into the 3D model. The
2D 1mages can be taken from any image capturing devices from every angle. After
the generation of the 3D model, that 3D model can be displayed through augmented
reality. The main use of this application is that we can get an enhanced view of the
object, and it can be examined perfectly.

The generated 3D model has application in many fields such as in medical, gam-
ing, e-commerce, etc. We are using an e-commerce as an example to display the 3D
models generated by our 3D-Modeling application. Most often customers shopping
online do not get complete information about the product by only viewing the 2D
images so to help them get a precise view of the product we are using AR. The adap-
tation of Augmented Reality (AR) will take e-commerce to the next higher level.

1.1 Purpose

Usually in every field like E-commerce user can only see the screen-shots of the
product. The product can be better understood by the user if the detail view is
displayed and the best thing would be the 3D view. Our main purpose is to provide
the 3D view of the object/product to the user in the E-commerce website. The 3D
model will be generated in an app and it will be overlayed into the real world using
Augmented Reality. The application to convert the 2D graphics to 3D model can be
used by anybody who needs a 3D model of any object. Further the 3D model of the
object/product can be rendered and can be displayed into the real world via mobile
camera using AR.

1.2 Project Scope

This project consist of creating an application for generating a 3D model of any
object. The main objective include to make the process automatic and make it less
time consuming. It was expected that time taken by the application would be 5-10
minutes. We accomplished few steps for conversion of 2D images to 3D model and
they are-

1. Feature Matching

2. Segmentation

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 2
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There 1s wide scope for AR in every field. The 3D model is then overlayed into the
real world using Augmented Reality. The project is completed in April 2018.

1.3 Project Goals and Objectives

1.3.1 Goals

The goal of the project is to generate 3D model of the object/product automatically
using multiple 2D images and the 3D model will hence be overlayed into the real
world using Augmented Reality.

1.3.2 Objectives

The main objective is to give more informative view of the object by providing the
3D model of the object/product and the other is overlaying the 3D model of the
product into the real world using Augmented Reality.

1.4 Organization of Report

In Chapter 1, we have considered Project overview under which we have ex-
plained various important terminologies like introduction of the project, motivation
(what exactly motivates us to create 3D model of the object and view in AR), prob-
lem definition, about current system, problems in current systems, advantages over
current system, goal objectives, scope applications.

In chapter 2, we have discussed about various papers that we have referred for our
project, we have mentioned the description, pros and cons, and how to overcome the
problems under every paper. Total 3 papers have been referred.

In chapter 3, we have done with the project planning in which every members’
capabilities and responsibilities have been detailed. Assumptions and constraints
have been discussed and project management approach has been given and also the
ground rules for the project has been detailed. In this section we have also discussed
about the project timeline in detail.

In Chapter 4, we have discussed about the requirement analysis, under which we
have discussed about platform requirement(supporting OS for the software), Soft-

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 3
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ware requirement and hardware requirement along with feasibility study.

In Chapter 5, we can see the system design and its architecture, various diagrams
can be seen in this chapter which represent the software, diagrams included are Sys-
tem architecture, class diagram, sequence diagram, component diagram and deploy-
ment diagram.

In Chapter 6, we discussed about the implementation details of the system. This
part contains details of the implementation of various modules. In short we describe
how the system works.

In Chapter 7, we have shown the test cases and results along with analytical dis-
cussion. This part contains the results of the output of our project.

In Chapter 8, we have shown various screenshots of the project.

In Chapter 9, We have concluded the whole project and future scope along with
the limitations. Followed by references and appendix.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 4
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Chapter 2

Literature Survey

2.1 Augmented Reality E-Commerce: How the Technology Ben-

efits People’s Lives

Traditional e-commerce systems have reached a limitation that needs to be over-

come, because they do not provide enough direct information for online shoppers,
especially when they are shopping for products like furniture, clothing, shoes, jew-
elry, and other decorative products. In this study, they developed an AR e-commerce
system and studied the effectiveness of AR for enhancing e-commerce.[1]

2.1.1 Advantages of Paper

a.

This paper presents a new type of e-commerce system, AR e-commerce, which
visually brings virtual products into real physical environments for user interac-
tion.

The new approach gives customers a chance to “try”” a product at home or in
another use environment. The chapter presents development of a prototype AR
e-commerce system and a user study of the developed prototype.

Overall results of the study show that the AR e-commerce system can help cus-
tomers make better purchasing decisions.

2.1.2 Disadvantages of Paper

3D model is generated manually and using marker to display in AR.

They are uploading static pictures with markers, or uploading pre-made videos
so that users do not need to carry a laptop computer around for viewing each
product.

Manually made videos of the product alters or degrades the efficiency of the
project.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 5
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2.1.3 How to overcome the problems mentioned in Paper

3D model can be generated automatically and displayed into AR.

Instead of just taking the video of every single product the actual 3D model will
be made.

The product will be displayed in AR without marker.

2.2 E-commerce Direct Marketing using Augmented Reality

In this paper, we describe the development of a direct marketing system that uses

augmented reality (AR) technology. A set of specially designed markers is used to
calibrate the camera and track the motion of the markers for the augmentation of
three dimensional product models. There is no special hardware required for this
system except a PC camera (e.g., WebCam or VICAM). [2]

2.2.1 Advantages of Paper

a.

Turning Web customers from “window shoppers” into buyers demands an inter-
active sales model that informs them, gives them individualized attention, and
helps to close the sale at the customer’s request.

Ideally, sales agents should have in-person meetings with all prospective cus-
tomers. However, this may not be desirable or feasible. The next best thing is
for sales agents to send promotional e-mails to their prospective customers.

In this paper, they describe the development of a direct marketing system that
uses augmented reality (AR) technology. A set of specially designed markers is
used to calibrate the camera and track the motion of the markers for the augmen-
tation of three dimensional product models.

2.2.2 Disadvantages of Paper

a.

In this paper, they describe the development of a direct marketing system that
uses Augmented Reality (AR) technology.

A set of specially designed markers is used to calibrate the camera and track the
motion of the markers for the augmentation of 3D product models. They are
using markers to track the model to display it in AR.

To generate 3D model they stream over the live video with the user and later that
video is been emailed to the one who need the 3D model of the product.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 6
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2.2.3 How to overcome the problems mentioned in Paper

a. Prototype is only first or preliminary version of any product which can be over-
come by making a real 3D model of the product automatically.

b. They are using markers to track the motion of the product which can be overcome
by using marker-less tracking.

c. The concept of generating 3D model over here is being done by live streaming
video. Meaning it does not actually generate 3D model it just shows the video
and gives the prototype which can be overcome by generating actual 3D model
that too automatically.

2.3 A survey of plasticity in 3D user interfaces

They present the state of the art about plastic 3D user interfaces. Moreover, they
present well known methods in the field of 2D user interfaces that could become
relevant for 3D user interfaces. With this survey, they show that current solutions do
not meet all plasticity requirements. That is why they propose an action plan to meet
these requirements. [5]

2.3.1 Advantages of Paper

a. Plasticity of 3D user interfaces refers to their capabilities to automatically t to a
set of hardware and environmental constraints. This area of research has already
been deeply explored in the domain of traditional 2D user interfaces. Besides,
during the last decade, interest in 3D user-interfaces has grown.

b. An adaptation is performed in reaction to different criteria defining a system
such as the targeted hardware platform, the user’s context and the structure and
the semantic of the manipulated data. This adaptation can then impact the sys-
tem in different ways, especially content presentation, inter- action techniques
modifications and eventually the current distribution of the system across a set
of available devices.

c. We present the state of the art about plastic 3D user interfaces. Moreover, we
present well known methods in the eld of 2D user interfaces that could become
relevant for 3D user interfaces.

2.3.2 Disadvantages of Paper

a. During the development of 3D user interfaces, designers and developers have to
handle alot of input and output devices, alot of interaction techniques, alot of
possible kinds of target users, and a lot of ways to present content.

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 7
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b.

Developing manually a version of an application for each possible configuration
is not a very flexible way toward adapting it to various features. Better solutions
propose to adapt them automatically. In this case, it is referred to as plastic or
adaptive 3D user interfaces.

The goal is to preserve usability in any condition while minimizing development
and maintenance costs. This paper aims to generate only the plastic 3D user
interfaces automatically of the object and not the actual 3D model.

2.3.3 How to overcome the problems mentioned in Paper

a.

The plasticity property of an interactive system refers to its capacity to withstand
variations of both the system physical characteristics and the environment while
preserving its usability.

Plasticity give the plastic model of the object.

In this paper we are generating a real 3D model of the object that too automati-
cally and displaying into the real world using AR.

2.4 Technical Review

Our system is basically taking multiple 2D images using camera and convert it into
3D model using an application. Further the 3D model will be over layed into the real
world using Augmented Reality. The 3D model can be rendered in the real world
and can also be displaced.

Some main technologies we have used are:

1. PHP:

The PHP Hypertext Preprocessor (PHP) is a programming language that allows
web developers to create dynamic content that interacts with databases. PHP
1s basically used for developing web based software applications. PHP is a
server side scripting language that is embedded in HTML. It is used to manage
dynamic content, databases, session tracking, even build entire e-commerce
sites. It is integrated with a number of popular databases, including MySQL,
PostgreSQL, Oracle, Sybase, Informix, and Microsoft SQL Server.

2. Wikitude :

Wikitude’s cross-platform Augmented Reality SDK combines 3D Marker-less
Tracking technology (SLAM), Object Recognition and Tracking, Image Recog-
nition and Tracking, support for AR-Kit and AR-Core (SMART), as well as
Geo-location AR for apps.
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2.4.1 Advantages of technology

a.

HTML is a mark-up language and is used in front-end Web Development that is
responsible to the web-page’s layout together with CSS and Javascript.

PHP is a server-side programming language and is used in back-end Web Devel-
opment usually with MySQL.

. PHP as a server-side language is usually used to program the manipulation of web

pages made with HTML.

PHP can be also used in creating HTML components and tags.

. AR is used to display the object into the real world with rendering support.

2.4.2 Reasons to use this Technology

a.

With PHP, it’s a simple matter to embed dynamic activity in web pages. When
you give pages the .php extension, they have instant access to the scripting lan-
guage.

The point is that with PHP, web developers have a scripting language that, al-
though not as fast as compiling your code in C or a similar language, is incredibly
speedy and that also integrates seamlessly with HTML code.

With the emergence of the CSS3 standard in recent years, CSS now offers a level
of dynamic interactivity previously supported only by JavaScript. For example,
not only can you style any HTML element to change its dimensions, colors,
borders, spacing, and so on, but now you can also add animated transitions and
transformations to your web pages, using only a few lines of CSS.

3D model needs to be displayed into the real world so we have used wikitude
library for AR.
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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 Khedwala Maria HTML, CSS, PHP, UI Design
2 Momin Furkan | HTML, CSS, PHP, JS, Database, UI Design
3 Pachhapure Uzair HTML, CSS, PHP, UI Design
4 Shaikh Sameer Android, Unity 3D, Augmented Reality

3.2 Roles and Responsibilities

Table 3.2: Table of Responsibilities

SR. No | Name of Member Role Responsibilities
1 Khedwala Maria | Team Member Web Development
2 Momin Furkan | Team Member | Web Development and Database
3 Pachhapure Uzair | Team Member Web Development
4 Shaikh Sameer Team Leader Augmented Reality

3.3 Assumptions and Constraints

Assumptions :

1. The aim of the project was to take several 2D images of the object and convert

it to 3D model using an application.

2. The 3D model would be then displayed into the real world using Augmented

Reality.

3. The images are to be taken using the simple camera or DSLR.

4. The augment in the real world is movable in Augmented Reality.
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Constraints :

1. While capturing images for 3D model generation, the background should be
white.

2. The images has to be taken from different angles.

3.4 Project Management Approach

Spiral model has been used in the project. The spiral model is a risk-driven process
model generator for software projects. Based on the unique risk patterns of a given
project, the spiral model guides a team to adopt elements of one or more process
models, such as incremental, waterfall, or evolutionary prototyping.

L Cumulative cost

1.Determine Progress 2. ldentify and
objectives ﬁ*ﬁ”‘“—* resolve risks

. Operational
Review /—\\Pmtmype 1, Prototype 2| prototype
Im plementation
4. Plan the Release
next iteration 3. Development

and Test

Figure 3.1: Spiral model
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3.5

= »

10.
11.
12.
13.

3.6

Ground Rules for the Project

Be on time for all team meetings.
Team leader must create and disseminate agendas for each team meeting.
Avoid informal/social talk during team meetings.

Be patient with alternative viewpoints, different kinds of learners, writers, speak-
ers.

No responsibilities to be assigned unless the person who is being assigned the
responsibility accepts it. If a person to be given a responsibility is not at the
meeting, the team leader must review that assignment or action item with the
person before the responsibility is designated.

. Inform team project guide or leader if unable to complete work on time.
. Confront issues directly and promptly.

. Keep a positive attitude toward the team, individual members, projects and

course.

. Play an equal role in the team by contributing equally to every task.

Help one another with difficult or time consuming deliverables.
Ask for help from the team or other resources if “stuck’ or falling behind.
Treat each other with respect.

Accept responsibility and accountability along with the authority given.

Project Budget

. HTML, CSS, JS, PHP - open source
. Wikitude library for Augmented Reality - open source

. Personal laptops are used by the members of the project which costs more than

40,000/-
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3.7 Project Timeline

Nome Duration Start _ [Jan 2018 _ [Feb 2018 [Mar 2018 [Apr 2018
[1o T17 Jea [31 Jo7 J1a J21 J2& Joa [11 J1a Jzs Joa [in Jra Jes foi1 Jos J1s [zd
1 | Planning 10 days?| 12012117 8:00 AM | I
2 | Research 20 days? | 20012117 2:00 AM | ——
] Login and Registera... 5 days?|13/1/18 8:00 AM [
4 Literature survey 4 days?(19/1/18 8:00 AM |
5 | Synapsis repart 7 days?|21/1/18 8:00 AM i
§ | Ul Designing 12 days?|30/1/18 8:00 AM /]
7 | Add to cart module 5 days?|12/2/18 §:00 AM O
8 | technical paper pub... B days?|16/2/18 8:00 AM /
9 Image segmentatio.. 6 days?|24/2/18 8:00 AM —
10 | Feature Extraction ... 9 days?|6/3/18 8:00 AM 1
11 | AR module 14 days? | 14/3/18 5:00 AM I
12 | Shipping and payme... 2 days?|3/4/18 8:00 AM I
13 | 30 view model B days?|3/4/18 8:00 AM /
14 Integration of above... 7 days |6/d/18 M [—
15 | testing O
Figure 3.2: Project Timeline
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Chapter 4

Software Requirements Specification

4.1 Overall Description

4.1.1 Product Perspective

The e-commerce field in which we are demonstrating the 2D to 3D transforming

application will have the following perspective.

a.

Customer Details:

It involves getting details of the customer and verifying whether or not it is an
authorized user. Since it is an e-commerce platform security comes first and fore-
most.

The user of the e-commerce website will register itself as an authorized user and
later he or she will be able to add products to cart and proceed towards billing
process.

It also includes customer code, name, address and phone number. This informa-
tion may be used for keeping the records of the customer for any emergency or
for any other kind of information.

Product Details:

It includes details of the product like is the product verified as true, are the de-
tails provided for the product true, is the seller of the product verified and also
other regular details of the product are included like brand, color, warranty and
guarantee, specifications etc.

. 3D model description:

The 3D model which is to be displayed into the real world has some constraints
related to mobile. So this includes the description of the same.

4.1.2 Product Features

The features of the project include:

1. E-commerce website. In which user can view selected product, add it to cart
and purchase it by proceeding to billing process.
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2. User can also see the 3D model of the product like no other e-commerce web-
site. 3D model of the product can also be displayed into the real world using
Augmented Reality, which is marker-less. In which product can also be ren-
dered and move from one place to another.

4.1.3 User Classes and Characteristics

User of the e-commerce website will be able to view different products, add prod-
ucts to cart, and finally purchase the product. Usually in every e-commerce website
or portal user can see only the screenshots of the product. But in this project user can
also see the 3D model of the object he or she wishes to see. User can also overlay
the 3D model or the product in AR using the mobile camera.

User can:

1. View several products.

View 3D model of the product.
Display the 3D model in AR.
Add product to cart.

Order the product.

AR o

Cancel an existing order.

4.1.4 Operating Environment

The environment in which the e-commerce app will operate should be Android
and the hardware platform on which the software will run will be any android based
smart phone. For Augmented Reality the users’ mobile phone should include fol-
lowing features and specifications :

1. APT 19+

High resolution devices (hdpi)
Camera

Devices with a quad-core CPU
Compass

Accelerometer

A e

Gyroscope
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4.1.5 Design and Implementation Constraints

The major challenge that will hurdle the development of the system is required
mobile specifications. To view the object in AR, users’ mobile phone should have
the above mentioned specifications only then they would be able to the object in
Augmented Reality. Another constraint would be the internet connectivity,if there is
no internet connection available than all the services will not be provided to the user.
Also if the server data connectivity is lost with the application than the system will
fail to authenticate the user.

4.2 System Features

The major feature of our system is to provide flexible e-commerce website. An-
other main feature includes displaying 3D model of the object in the real world. The
rendering and complete object tracking is done by using Augmented Reality.

4.2.1 System Feature
1. User Authentication
2. Make an order of the product
3. Generating the 3D model
4. Viewing the 3D model

Description and Priority

1. User Authentication :
This feature will authenticate user for the further use of further facilities of e-
commerce website.

2. Easy purchasing of product :
This feature will help user to easily order the products online, add them to cart
or remove the existing product from cart, finally proceed to payment.

3. Generating the 3D model :
User can generate the 3D model by using multiple 2D graphics of the product.

4. Viewing the 3D model :
User can view 3D model of the product. Also it can overlay that selected 3D
model into the real world using Augmented Reality.
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Stimulus/Response Sequences

I.
2.

The user need to login or register in to the system.

Seller who needs to add 3D model of its product can upload multiple 2D graph-
ics of the object.

. Further user can see the 3D model of the product on the app.

. The 3D model can be overlayed into the real world using Augmented Reality.

Functional Requirements

l.
2.

The user should login in to the system.

The user should provide correct shipping address for the product to deliver at
right place and at right time.

. The seller can add multiple 2D images and then the application will convert it

into 3D model.

. The 3D model can be displayed into the real world using Augmented Reality.

. The servers should response quickly.

4.3 External Interface Requirements

4.3.1 User Interfaces

1.
2.

The user should be able to login to the system.

The post login session should be maintained.

. The seller who needs to convert its 2D images to 3D model should upload

correct 2D images from various angles.

. The user can display the 3D model of the selected product into the real world

using Augmented Reality.

. User can book or order the product.

. User can proceed to payment by filling the shipping details.
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4.3.2 Hardware Interfaces

Android enabled device: The android enabled device should have android version
above 5.0, API level 15+, accelerometer, gyroscope, compass. In order for the
smooth functioning of the application the android device must have atleast 2 GB
RAM and atleast 500 MB free storage on device. The application can also function
on a tablet device.

4.3.3 Software Interfaces
1. Operating System : Android 4.4+
2. Database : PHPmyadmin
3. Tools : Android Studio IDE, Unity 3D

4. Library : wikitude

4.3.4 Communications Interfaces
1. The website support all types of browser.
2. The AR app needs android devices with API level 15+.

3. The interface between the database and the system will be done by using http
protocol.

4.4 Nonfunctional Requirements

4.4.1 Performance Requirements

1. Authentication :
The login is the only constraint for the user to proceed to various facilities like
purchasing product, viewing it in AR, viewing 3D model of the product.

2. Overlaying 3D model into the real world using AR :
The 3D model will be overlayed into the real world using AR, and this appli-
cation works only in Android mobile with API 15+ and several other features
are required.

4.4.2 Safety Requirements

If there is extensive damage to a wide portion of the database due to catastrophic fail-
ure, such as a disk crash, the recovery method restores a past copy of the database
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that was backed up to archival storage (typically tape) and reconstructs a more cur-
rent state by reapplying or redoing the operations of committed transactions from
the backed up log, up to the time of failure.

4.4.3 Security Requirements

The major security requirements for the system will be the safeguarding of the user
data from any kind of exploit. In order to protect the user data the data is not stored
in local databases we will be storing in the cloud for better security. Users’ session
will be secured.
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Chapter 5

System Design

5.1 System Requirements Definition

There are two main modules of our system, module 1 consist of the 2D to 3D conver-
sion application and module 2 consist of the Augmented Reality. According to the
properties the requirements of module 1 is the simple 2D images that will be taken
from the camera. The second module require that 3D model which is generated by
the system to manifest it through Augmented Reality. The system consists of two
types of requirement:

5.1.1 Functional requirements

1. The user should login in to the system.

2. The user should provide correct shipping address for the product to deliver at
right place and at right time.

3. The seller can add multiple 2D images and then the application will convert it
into 3D model.

4. The 3D model can be displayed into the real world using Augmented Reality.

5. The servers should response quickly.
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Use-case Diagram

This is the Usecase diagram of the system. In general, 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.

A use case diagram can identify the different types of users of a system and the
different use cases and will often be accompanied by other types of diagrams as
well.

While a use case itself might drill into a lot of detail about every possibility, a use-
case diagram can help provide a higher-level view of the system.

Use case are the blue print of the system.

Augmented Shoping )
,_—\ ,;
C

A apture Images
N — _:7/\

== f_d__,,_r——*""” T Manufacturer
3D model Making /
Upload To @
Y

\ 'S
Varification = )¢ ket
Ll f_r—v)\

Display On Web M——— Admin
Site

Manufacturer Module

h

Admin

—— B
T i
Custom = —
Search For the
Prouct

isplay In Ar View
(3D)

Customer Web App

Figure 5.1: Use-case Diagram

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 21




IR@AIKTC-KRRC aiktcdspace.org

AUTO GENERATION OF 3D MODEL USING MULTIPLE 2D GRAPHICS AND MANIFEST
THROUGH AUGMENTED REALITY

Data-flow Diagram

This is the data-flow diagram of the system. A data flow diagram (DFD) is a
graphical representation of the "flow” of data through an information system, mod-
elling its process aspects. A DFD is often used as a preliminary step to create an
overview of the system without going into great detail, which can later be elabo-
rated. DFDs can also be used for the visualization of data processing.

Oth level DFD
Customer
order,view
item in AR
upload 3D Acceptor reject
model 0 the product
Manufacturer Ecommerce using > Admin
AR
Figure 5.2: DFD level O
Wiew Obiject
customer Add ltem
3

Shipping item

items

i)
Reqistration

Fill Details Payment collatio

MNew Customer

Customer invoice
details

Figure 5.3: DFD level 1
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Figure 5.4: DFD level 2

5.1.2 System requirements (non-functional requirements)

Performance Requirements

1. Authentication :
The login is the only constraint for the user to proceed to various facilities like
purchasing product, viewing it in AR, viewing 3D model of the product.

2. Overlaying 3D model into the real world using AR :
The 3D model will be overlayed into the real world using AR, and this appli-
cation works only in Android mobile with API 15+ and several other features
are required.

Safety Requirements

If there is extensive damage to a wide portion of the database due to catastrophic fail-
ure, such as a disk crash, the recovery method restores a past copy of the database
that was backed up to archival storage (typically tape) and reconstructs a more cur-
rent state by reapplying or redoing the operations of committed transactions from
the backed up log, up to the time of failure.

Security Requirements

The major security requirements for the system will be the safeguarding of the user
data from any kind of exploit. In order to protect the user data the data is not stored
in local databases we will be storing in the cloud for better security.
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5.2 System Architecture Design

This is the System Architecture of the project. A system architecture or systems
architecture 1s the conceptual model that defines the structure, behavior, and more
views of a system. An architecture description is a formal description and represen-
tation of a system, organized in a way that supports reasoning about the structures
and behaviors of the system.

Database

Manufacturer App

Registration Take multiple Image

Registration genrate 30 model Verification Panel

Login | .0 | verify Model Verify model

Upload it to E-Commerce

AR View

verication

:
Upload for admin |

Ly = === = == e e e e e — - ey — e —— — == L e — ——— = — == -
" 1
1 1
1 1

E-Commerce Site AR View
" | View Product View Product in AR View
AR View | Gesture Support
Add Te Cart
Buy Product

Figure 5.5: System Architecture

5.3 Sub-system Development

Customer Module:- In this module, customer will buy the item they want from the
E-commerce site. Before buying, customer can view the item in Augmented Reality
and select the product by their choce.

Manufacturer Module:- Manufacturer can login to an account and can upload the
product and can preview it in AR view. If the manufacturer is satisfied then the
product is uploaded.

Admin Module:- Admin will verify the product. The verification will done on the
basis of the product information and valid manufacturer.

AR Module:- The 3D model will displayed on to the Screen by Augmented Reality
in which the customer can get the precise view of the product.
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5.3.1 Customer Module

In this module, customer can purchase the item or product they want from the e-
commerce site. Before buying, customer can view the product in Augmented Reality

and select the product by their choice.

CUSTOMER

Login / Register

Browse Product
Y

—— Select Product
Gesture support
| /'FH'\
v / v
Chck on button to view-3D #.1|Opeh Canidea taiart AR View
model of product

s product selected?

Proceed to Buy

e COD

h J

Payment option Debit/Credit Card

Paytm / Paypal

Logout

Figure 5.6: Customer Module
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5.3.2 Manufacturer Module

Manufacturer Module:- This is the manufacturer module of our system. In this
manufacturer can register or login to the account and can upload the product and
can preview its 3D model. If the manufacturer is satisfied than the product will be

uploaded.

Manufacturer

Login / Register

v

Enter Product Details

v

v

Upload Images
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Conversion of 2D images
into 30 Model

Preview 30 Madel in AR
View
NO
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v

Logout

Feature extraction and matching

Computing fundamental matrics
and matching via RANSAC

Projective reconstruction and
Bundle adjustment

\){ Scene and camera calibration |

Dense reconstruction |

~LL(

Modeling surface and Texture
maping

Figure 5.7: Manufacturer Module
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5.3.3 Admin Module

Admin Module:- Admin will verify the product. The product which are to be dis-
played on the e-commerce website and the 3D model of the same needs to be verified
by some authority. So here is the admin module which will verify the products and
3D model of the same before viewing them on the website. The verification will be
done on the basis of the product information and valid manufacturer. If the admin
verifies the product and its 3D model is not proper or the details provided by the
manufacturer are not proper then the product will be rejected.

Admin / Server

Accept all the product details

v
Verify the details

Y
MNo
F'rqc_iuct > Product not verified
verified?
I
¥
Yes l Upload Unsuccessful

Upload Product details

Y

Upload Successful

v |
Motify e _ 4

Figure 5.8: Admin Module
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5.3.4 AR Module

The next module is AR module. In this module as soon as user clicks on the AR
view button in e-commerce website, the 3D model of the product will be overlayed
into the real world with the help of camera. This will be done by using Augmented
Reality. With the help of AR, user will be able to see the product in real world and in
which the customer can get the precise view of the product. User will have rendering
options in this module.

Select the product

Open camera

3D object opens in camera
reshape resize or

adjust the product
into the environment

Back on web app

Figure 5.9: AR Module
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5.4 Systems Integration

First module is customer module in which the customer will buy the products,
before buying, customer can see the product in to the AR view. The second module
is of Manufacturer module, in this module the manufacturer will provide the 2D
images to the system that will get converted into 3D model. The third Module is
the Admin module in which all the products will get verified by the admin. The
verification will be done by using product information. The fourth module is AR
module in which the customer can see the products in AR view. All the modules are
integrated into one e-commerce website and mobile site. The separate application is
made for conversion of 2D images into 3D model and displaying it in Augmented
Reality.

5.4.1 Class Diagram

This is the Class diagram of the system. The class diagram is the main building
block of object-oriented modelling. It is used for general conceptual modelling of
the systematic of the application, and for detailed modelling translating the models
into programming code. Class diagrams can also be used for data modeling.

anufacturer
r .
e - Name: string
Customer - email: string
-userld: string <|— - CompanyName: string

-password: string

—

-customerName: string
-address: string
-email: string
-creditCardinfo: string
-shippinginfo: string

-loginStatus: string

+verifyLogin(): bool

+ product upload()

0.*

) Administrator
+register()
+login() . .
-adminName: string
+updateProfile() Product _email: string
1 - productld: int

- productName:string
- productCost: int

+updateCatalog(): bool

Figure 5.10: Class Diagram

0.* - product Details:string
Shopping Cart
Orders
» +updateproductinfo()
-cartld: int . . Qrder Details
-productiD: int -orderld: int
-quantity: int -dateCreated: string ) "
-dateAdded: int -dateShipped: string orderid:int
o -productld: int
-customerMName; string -productName: strin
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+addCartltern() -status: string quantity:
/ L Lo 1 1| -unitCost: float
+updateQuantity() -shippingld: string ;
! . -subtotal: float
+viewCartDetails()
+checkOut() +placeOrder() +calcPrice
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5.4.2 Sequence Diagram

This is the Sequence diagram of the system. A sequence diagram shows object

interactions arranged in time sequence. It depicts 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. Sequence diagrams are typically associ-
ated with use case realizations in the Logical View of the system under development.
Sequence diagrams are sometimes called event diagrams or event scenarios.
A sequence diagram shows, as parallel vertical lines (lifelines), different processes or
objects that live simultaneously, and, as horizontal arrows, the messages exchanged
between them, in the order in which they occur. This allows the specification of
simple runtime scenarios in a graphical manner.

Registerad Customer
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‘ CustomerSseryver

?#tsetr?f;ncir [ Cpursutcuenggr w ‘ Cart Server ‘ { DeliveryDrderProcess H OrderServer
| | 5 : | i 0
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i
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CreathlewOrder

newOrder

Order DB f

Page order

e oulpuipanet | IS Empe -D Car‘tDBE

e h 4 e

P e |

Figure 5.11: Sequence Diagram
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5.4.3 Component Diagram

This is the Component diagram of the system. A component diagram depicts
how components are wired together to form larger components or software systems.
They are used to illustrate the structure of arbitrarily complex systems.
Components are wired together by using an assembly connector to connect the re-
quired interface of one component with the provided interface of another component.
This illustrates the service consumer - service provider relationship between the two
components.

] vL

Registration

30 Model Maker
ey |

‘it
]

E-Commerce site

AR View

]

Verification Panel

L] <

Figure 5.12: Component Diagram

Department of Computer Engineering, AIKTC, New Panvel, Navi Mumbai 31




IR@AIKTC-KRRC aiktcdspace.org

AUTO GENERATION OF 3D MODEL USING MULTIPLE 2D GRAPHICS AND MANIFEST
THROUGH AUGMENTED REALITY

5.4.4 Deployment Diagram

This is the Deployment diagram of the system. Deployment diagram is a struc-
ture diagram which shows architecture of the system as deployment (distribution)
of software artifacts to deployment targets. Deployment diagrams could describe
architecture at specification level (also called type level) or at instance level (similar
to class diagrams and object diagrams).

Customer

Manufacturer Manufacturer

‘-mmpunent-@
A 3D Model Maker

«Components E

registration

«COmponents:
E-Commerce Site

c-oompﬂnent»@

AR view

«Components: E

AR view

=-oornpnnent$]
Verification Panel

Admin

Figure 5.13: Deployment Diagram
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Chapter 6

Implementation

6.1 Customer Module

Like every other e-commerce site the customer has to register/login. Customer can
further see the list of the products. Later after selecting the desired product he/she
can view the 3D model of any product in Augmented Reality. Customer can then
buy the product. Before buying, customer can view the item in Augmented Reality
and select the product by their choice. Multiple payment options will be provided.

The customer module includes several different modules they are:
1. Login

2. Registration

3. Product Details

4. Add to cart

5

. Shipping Details

o)

. Payment Details

LOGIN :-

if (!empty($_POST[ c_email’]) && !empty ($_POST[ c_password’])) {
$email = mysqli_real_escape_string ($conn, $ POST[ c_email’]);
$password =mysqli_real_escape_string ($conn, $_POST[ c_password’]);
// echo ”string”
$sql = "select % from customer_register where c_email="".%email.”” and
c_password="".$password.”’”;
$result = mysqli_query ($conn, $sql);
$count = mysqli_num_rows ($result);
$row = mysqli_fetch_array (S$result);
$user_name = $row][ user_name’ ];
if ($count){
session_start () ;
$msg = "Welcome ”.$user_name;
$_SESSION|[ 'user_name’] = $row[ c_firstname ’];
$_SESSION|[’email’] = $row[’ c_email ’];
$_SESSION|[ "user_id’] = $row[ c_id’];
header (”location: index.php?msg=$msg”);

telse{
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18 $mssg = 7 !!!!  Invalid Login R

19 /! header(”location: index.php?msg=$msg”);

20 /] $msg = 77,

21 }

21}

REGISTER :-
1| if (isset ($_POST[ submit’])){
2| $email = mysqli-real_escape_string ($conn, $_POST[ email’]) ;
$f name = mysqli_real_escape_string ($conn,$ POST[ ¢ firstname ’]);

4/  $l_name = mysqli_real_escape_string ($conn, $ POST[ c_lastname’]);

s/  $password = mysqli_real_escape_string ($conn, $_POST[’c_password’]);

6 $c_password = mysqli_real_escape_string ($conn, $ POST[’c_confirmpassword’]) ;

7 $query_insert = ”INSERT INTO customer_register(c_firstname , c_lastname ,
c_email , c_password, c_confirmpassword) VALUES (’$f_name’, ’$l_name’, °’
$email *,’ $password ’, *$c_password ’)”;

8 $result = mysqli_query ($conn, $query_insert);

9 if (!$result){

10 echo ’server error’;

| telse(

12 header(”location :index.php”);
13 }

H}

CART :-

<?php for ($x = 0; $x < $counter; $x++) {

echo 7"<tr>";
3 echo "<td><img src=images/”;if (isset($url[$x])) {
4 echo $url [$x];

5 }

6 echo 7"></td>";

7 echo 7<td>"; if (isset($price[$x])) {
8 echo $price[$x];

9 }

10 echo 7 </td>";
1 echo 7<td>"; if (isset($qty[$x]1)) {
12 echo $qty[$x];

13 }

14 echo 7 </td>";

15 echo "<td>"; if (isset($price[$x1)) {

16 echo $price[$x] * $qty[$x];

17 }

18 echo 7<a href=itemdelet.php?id=";echo $product_id[$x];

19 echo "><span class=close>&times;</span></a></td ></tr>";

2] >
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6.2 Manufacturer Module

Manufacturer Module:- This is the manufacturer module of our system. In this
manufacturer can register or login to the account and can upload the product and
can preview its 3D model. If the manufacturer is satisfied than the product will be
uploaded.

public void btnChoosePhotosClick (View v){

3 ArrayList<String> selectedItems = imageAdapter.getCheckedItems () ;
4 Toast.makeText(MultiPhotoSelectActivity.this, “Total photos selected:

’

+
selectedItems .size (), Toast.LENGTH.SHORT) .show () ;
5 Log.d(MultiPhotoSelectActivity.class.getSimpleName (), ”"Selected Items:

+ selectedItems.toString ());
public class ImageAdapter extends BaseAdapter {

9 ArrayList<String> mList;

10 LayoutInflater mlInflater;

B Context mContext;

12 SparseBooleanArray mSparseBooleanArray ;

14 public ImageAdapter(Context context, ArrayList<String> imageList) {
15 // TODO Auto—=generated constructor: stub

16 mContext = context;

17 mlInflater = LayoutInflater.from(mContext);

18 mSparseBooleanArray = new SparseBooleanArray () ;

19 mList = new ArrayList<String >();
20 this.mList = imageList;

: }

24 public ArrayList<String> getCheckedItems () {
25 ArrayList<String > mTempArry = new ArrayList<String >();
26

27 for(int i=0;i<mList.size ();i++) {

28 if (mSparseBooleanArray.get(i)) {

29 mTempArry.add (mList. get(i));

30 }

31 }

33 return mTempArry;

34 }

35 @Override

36 public int getCount() {
37 return imageUrls.size () ;

38 }

39

10 @Override

41 public Object getltem (int position) {
2 return null;

43 }

44

45 @Override

16 public long getltemId(int position) {
47 return position;

48 }
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6.3 Admin Module

Admin Module:- Admin will verify the product. The product which are to be dis-
played on the e-commerce website and the 3D model of the same needs to be verified
by some authority. So here is the admin module which will verify the products and
3D model of the same before viewing them on the website. The verification will be
done on the basis of the product information and valid manufacturer. If the admin
verifies the product and its 3D model is not proper or the details provided by the
manufacturer are not proper then the product will be rejected.

<?php

> include_once (”config.php”);

3| $select_product = ”"select % from admin ”
$select_product_result = mysqli_query($connection , $select_product);
$counter = 0;

if($select_product_result){
while ($rows = mysqli_fetch_array($select_product_result)) {

$product_id[ $counter] = $rows[ product_id’];
$product_name [ $counter] = $rows[’product name’];
$url[$counter] = $rows[’ screenshots’];
$price[$counter] = S$Srows[ price’];
$Td_model[ $counter] = $rows[’ 3d-model’];
$color[$counter] = $rows[ ' color’];
$brand_name|[ $counter] = $rows[ brand’];
$m_name[ $counter] = $rows[ manufacturer_-name’ ];
$description[$counter] = $rows[ description’];
$specification[S$counter] = $rows[ specification’];
/! echo $product id[$counter];
$counter ++;

n| 7>
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6.4 AR Module

The next module is AR module. In this module as soon as user clicks on the AR
view button in e-commerce website, the 3D model of the product will be overlayed
into the real world with the help of camera. This will be done by using Augmented
Reality. With the help of AR, user will be able to see the product in real world and in
which the customer can get the precise view of the product. User will have rendering
options in this module.

Back Instant Tracking

Figure 6.1: Augmented Reality

#region Tracker Events
public void OnSceneRecognized(InstantTarget target) {
SetSceneActive (true);
}

public void OnSceneLost(InstantTarget target) {
SetSceneActive (false);
}

private void SetSceneActive(bool active) {
_gridRenderer .enabled = active;

foreach (var button in Buttons) {
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button.interactable = active;
}
foreach (var model in _activeModels) {
model . SetActive (active);
}
ActivityIndicator.color = active ? EnabledColor : DisabledColor;
_isTracking = active;
}
public void OnStateChanged(InstantTrackingState newState) {
_currentState = newState;
if (newState == InstantTrackingState.Tracking) {
InitializationControls . SetActive(false);
ButtonDock. SetActive (true) ;
} else {
foreach (var model in _activeModels) {
Destroy (model) ;
}

_activeModels . Clear () ;
InitializationControls . SetActive (true) ;
ButtonDock. SetActive (false);
}
_gridRenderer.enabled = true;
UpdateTrackingMessage () ;
}

public void OnError(int errorCode, string errorMessage) {

Debug.Log(” InstantTracker OnError with errorCode: ” + errorCode + 7 and
errorMessage: 7 + errorMessage);
}
#endregion
public void OnBeginDrag (int modellndex) {
if (_isTracking) {
GameObject modelPrefab = Models[ modellndex |;
Transform model = Instantiate (modelPrefab).transform;
_activeModels . Add(model. gameObject) ;
var cameraRay = Camera.main. ScreenPointToRay (Input. mousePosition);
Plane p = new Plane(Vector3.up, Vector3.zero);
float enter;
if (p.Raycast(cameraRay, out enter)) {
model . position = cameraRay. GetPoint(enter);
}
Quaternion modelRotation = Quaternion.LookRotation(Vector3.ProjectOnPlane
(—Camera.main. transform . forward , Vector3.up), Vector3.up);
model. rotation = modelRotation;

_moveController.SetMoveObject (model) ;
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Chapter 7

System Testing

7.1 Test Cases and Test Results

Test | Test Case Title | Test Condition System Behavior | Expected Result

ID

TO1 | Login User should be reg- | Will connect to | Should login into
istered database system

T02 | Add to cart User should be reg- | Connect to | Product will be
istered database added to cart

TO3 | Augmented Re- | User must be on | Camera will launch | Product will be dis-

ality mobile view and is played in AR

device supported

7.2 Sample of a Test Case

Title: Login Page — Authenticate Successfully
Description: A registered user should be able to successfully login to
the site.

Precondition: The user must already be registered with an email
address and password.

Assumption: A supported browser is being used.

Test Steps:
1. Navigate to the website
2. In the ’email’ field, enter the email of the registered user.
3. Click the ‘Next’ button.

4. Enter the password of the registered user
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5. Click ‘Log in’

Expected Result: User will be directed again to the website,
users’ session will start and welcome message will appear, after lo-
gin the user will have access to cart and further shipping and payment
options.

Actual Result: User will be directed again to the website, users’
session will start and welcome message will appear, after login the
user will have access to cart and further shipping and payment options.

&« C ’G)IocalhosthShopiirdex‘pl*p?msg:We\come ¥ ﬁl 0 e :

Augmenited Shopping
® =
HOME FEATURES SHOP CONTACTUS

SHODBERE TR0 EASI LY

SEE PRODUCTS IN AR-VAEW

Figure 7.1: User logged in

7.2.1 Software Quality Attributes

1. AVAILABILITY: The system should not be down,whenever the
user use the system the specific data should be available to the
user.

2. CORRECTNESS: As per the user search the correct data should
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be shown to the user like at time for searching the near by place
the system should show only the places around the user.

3. MAINTAINABILITY: The administrators of the system will main-
tain the system with effective updates though on air update if
needed.

4. EXTENSIBILITY: The system is capable to be modified by chang-
ing some modules or by adding some features to the existing sys-
tem
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Chapter 8

Screenshots of Project

8.1 Home page

SHOPHEREFOO TASILY.

SEE PROLUCISIN ARMAEY

Figure 8.1: Home page
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8.2 Products

[5] Augmented Shopping  x / [i] Augmented Shopping X ' ,,,; localhost/localhost/ A x

& C | ® localhost/ashop/index.php F %@ @ ¢

Products

Detail @ D>

chair watch Comfort Chair

Wrenw [ F] ] #Provem..  #(Google-.. JmmeM..  [J(mmeM..  [JMAMPPS.. (@ugment-"" mlampp 1 AShop B adfileasa  El/optlamp.. @ 8 = [ 11:324M )

Figure 8.2: Products

8.3 Product Detail

= Aug [ec ing
T S
— HOME FEATURE SHOP CONTECTUS

Comfort Chair

Rs: 5500

Add to cart

Product Details

] High style and deep comfort meet in the ultimate curl-up-and-relax sofa. Scatterback pillows, casually frayed
button tufting, hand-stitched cushion channeling and a sculpted wood base.
. e o
* Materi en: W
. .

Cor h 7 matching pillows
This it typically ships 3-5 weeks from time of order. Available for purchase from our friends at: Black Rooster
Diecor

Figure 8.3: Product Detail
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8.4 Cart

My Cart

Product

Price

8.5 3D model

localhost/A

Augmented Shopping
HOME FEATURE SHOP CONTECTUS
- Your Shopping cart
Qty Total
[ \_"\O X
4 22001 X

Figure 8.4: Cart

ocalhost/AShop/3dviewsfile/sn:html - Google Chrome

2/3dviewsfilefsn

Figure 8.5: 3D model

® w

Check Outs

sl Paypal (1)

DISORVER
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8.6 Augmented Reality

Back Instant Tracking

Figure 8.6: Augmented Reality
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Chapter 9

Conclusion and Future Scope

9.1 Conclusion

By generating 3D model from 2D images of the product or any ob-
ject, one can observe that object more precisely. The proposed applica-
tion can be implemented in many fields like gaming, machine model-
ing, architectural modeling, medical, e-commerce etc. The conversion
of 2D images to 3D model makes the object look more realistic. Dur-
ing the development of 3D models, designers and developers have to
handle a lot of input dimensions of the object, a lot of interaction tech-
niques, and a lot of ways to present content. So our module helps to
reduce these problems. The aim of this project is to automate the pro-
cess of converting 2D images to 3D model and to eliminate the manual
process for the same. The proposed model will be demonstrated us-
ing e-commerce field. The 3D model instead of 2D images will help
customer get more precise and clear understanding of the product they
wish to buy. This adaptation of 3D model generating application in E-
commerce will take it to a more high level.

9.2 Future Scope

1. System will be able to generate 3D model of the product automat-
ically.

2. The 3D model of the object will be displayed in AR seamlessly.

3. The 2D to 3D converting application can be used in several fields
like medical, civil engineering, machine design etc.
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