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ABSTRACT

It normally takes a lot of time to try on things in a store. However, in situations like

Online Shopping, it might not even be able to try on clothing. The popularity of online

purchasing has greatly increased nowadays especially after Covid lockdowns and

pandemic breakdowns. When buying things like clothing, it’s important to understand

how the clothing will look on the buyer. This is the main cause of the decline in online

clothing sales. So, a virtual trial room for online shopping would be a tremendous

luxury for online retailers that could offer a large selection to users. This would allow

people to see how clothes fit them individually. This would be a fantastic tool for

Online shopping marketers to expand their market. By establishing a virtual trial

room setting, we hope to improve accessibility and time efficiency for trying on

clothing. In this project, we provide an Open-CV-based virtual trial room application

for online shopping. The Virtual trial Room is an innovative solution that offers a

personalized and immersive shopping experience to online shoppers. With the

increasing popularity of e-commerce, customers face the challenge of not being able

to try on clothes before purchasing them. The Virtual trial Room addresses this issue

by allowing customers to virtually try on clothes in a digital environment. Additionally,

this solution saves time and increases convenience for customers who do not have

the time or inclination to physically visit a store. The Virtual Trial Room offers several

benefits to customers, including the ability to visualize how clothes would look on

them before making a purchase, the convenience of shopping from home, and the

ability to compare different styles and sizes easily. It also benefits e-commerce

businesses by reducing the likelihood of returns due to sizing issues and increasing

customer satisfaction. Overall, the Virtual trial Room is an innovative solution that

bridges the gap between online shopping and traditional in-store shopping. It

provides a personalized and engaging shopping experience to customers, which can

significantly improve the overall customer experience and boost sales for e-

commerce businesses.
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CHAPTER 1

INTRODUCTION

Augmented Reality based online shopping platform” is a Next-Gen technology which

will soon be used in different e-Commerce websites and physical fashion stores. We

are using the idea of Augmentation for giving the people with tool using which they

will be able to see the real-time simulation of different clothes with having to wear

them physically. It’s a Web-based application which can be accessed from anywhere

in the world, all one need is a web browser and internet connection. Augmented

reality is an interactional encounter of an everyday world where the entities that

inhabit the physical sphere are developed by simulated perceptual knowledge,

sometimes across numerous sensory systems, including visual, auditory, haptic, and

others. It is a flourishing development among e-commerce companies involved in

business for attracting customers and understanding their needs. It is a highly

graphic, interactive method of presenting relevant digital information in the context of

the physical environment—generating customers, clarifying their doubts, and

improving business outcomes in e-commerce sites.



CHAPTER 2

LITERATURE SURVEY

Intelligent human body tracking, modelling and activity analysis of video surveillence

system[1] A Survey done by K.Srinivasan, K.Porkumaran, G.Sai Narayanan states

that theRecent technology and market trends have demanded the need for solutions

to video/camera systems and analytics. They are highlighting the video system

architectures, tasks, and related analytic methods. It demonstrates that the

importance of the role that intelligent video systems and analytics play can be found

in a variety of application such as homeland security, crime prevention, traffic control,

accident prediction and detection, and monitoring patients, elderly and children at

home, etc. Research directions are outlined in the end with a focus on what is

essential to achieve the goals of intelligent video systems and analytics.

Segmentation by Fusion of Histogram based K-Means Clusters in different color

space[2] A survey done by Max Mignotte states that they are presenting a new,

simple, and efficient segmentation approach, based on a fusion procedure which

aims at combining several segmentation maps associated to simpler partition models

in order to finally get a more reliable and accurate segmentation result. The different

label fields to be fused in the application are given by the same and simple (K-means

based) clustering technique on an input image expressed in different color spaces.

The fusion strategy aims at combining these segmentation maps with a final

clustering procedure using as input features, the local histogram of the class labels,

previously estimated and associated to each site and for all these initial partitions.

The fusion framework remains simple to implement, fast, general enough to be

applied to various computer vision applications (e.g., motion detection and

segmentation), and has been successfully applied on the Berkeley image database.

The experiments herein reported in this paper illustrate the potential of this approach

compared to the state-of-the-art segmentation methods recently proposed in the

literature.



From 2D Photos of Yourself to Virtual Try-on Dress on the Web[3] A survey done by

F. Cordier, W. Lee, H. Seo, and N. Magnenat-Thalmann states that They are

describing the complete methodology for cloning and dressing people by using a

website. The input is simple photographs or body measurements that anybody can

produce in any environment. Then the Web-based virtual-try-on allows users to see

them dressed. The basic methodology uses a pre-calculated generic database to

produce personally sized bodies and animate garments on a Web application.

A body and garment creation method for an internet based virtual fitting room[4] A

survey done by D. Protopsaltou, C. Luible, M. Arevalo-Poizat, and N. Magnenat

Thalmann states that the methodology for producing 3D clothes, with realistic

behavior, providing users with an apposite feel for the garment’s details. The 3D

garments that are produced,originate from 2D CAD patterns of real garments and

correspond to the regular sizes that can be found on a shop floor.

Made-to-measure technologies for an online clothing store[5 ] A survey done by F.

Cordier, H. Seo, and N. Magnenat-Thalmann states that the Internet is a compelling

channel for selling garments. Several recent initiatives by companies such as

Nordstrom, Macy's, and Lands End focus on made-to-measure manufacturing and

shopping via the Internet. The Web application that provides more powerful access

to and manipulation of clothing to facilitate clothing design, pattern derivation, and

sizing. Applying 3D graphics technology to help create and simulate the virtual store.

Enhanced Background Subtraction Techniques for Monocular Video Applications[6]

K.Srinivasan, K.Porkumaran, G.Sai Narayanan states that attempts to find moving

objects by subtracting the background images from static single camera video

sequences in security systems. It aims to improve the background subtraction

techniques for indoor video surveillance applications. For dynamic video sequences,

the object focus and object tracking are very difficult due to changing of various

parameters such as camera noise, illumination changes, motion changes, and

geometry of background changes. The background subtraction algorithm provides

the solution to detect moving objects in the static scene. The recursive and non-



recursive algorithms are discussed in an improved way. The novel automatic

threshold updating (ATU) algorithm is also developed and tested for various indoor

video sequences which gives better efficiency. The statistical and temporal

differencing methods are also presented.

Skin colour segmentation based 2D and 3D human pose modelling using Discrete

Wavelet Transform[7] K.Srinivasan, K.Porkumaran, G.Sai Narayanan states Tracking

of human body and their pose models from a video data is important in the indoor

surveillance applications. The objective of this paper is to develop a human pose

modelling in two-dimensional and three dimensional views using wavelet based skin

colour segmentation for the monocular videos. The approximation information of the

Discrete Wavelet Transform (DWT) is used for segmenting the human body from the

video frame and to find the skin features. The human pose modelling is proposed by

detecting thirteen features from the upper body as well as in the lower body. Here,

twelve human poses are considered for the analysis. In this paper, the hardware

system is implemented for monitoring the human poses by sending the SMS

message. Also, the efficiencies of 2D modelling and 3D modelling for the pre-defined

poses are evaluated.

2.1 Inferences from literature survey:

Aim is to build a compelling, interactive and highly realistic virtual shop, where

visitors can choose between many different types of garments designs and proceed

to simulate these garments on virtually animated bodies. By merging the approach

often used by the fashion industry, in designing clothes, and the methodology for

creating dressed virtual humans, we present a new technique providing trouble-free

and straightforward garment visualization.

The entire process starts from the creation of virtual bodies (either male or female),

using standard measurements, which form the basis for garment modeling. Using



splines, the 2D garment patterns are created and then seemed together around a

virtual human body, providing the initial shape. A simulation is made using the

seemed garment by applying physical parameters based on real fabric properties.

Once the garment has been created, a real time platform, which has been

embedded inside a web browser, is used as an interface to the Internet and extend

the web interface to add interactivity and the ability to dynamically change textures,

clothes, body measurements, animation sequences and certain features of the

virtual environment.

The whole methodology does not aim to build only a virtual dressing room, where

customers can view garments fitted onto their own virtual bodies but to visualize

made-to-measure clothes, animate them, visualize the cloth behavior and to add

interactivity. The entire Virtual Try-On experience is a process of targeting the

clientele, designing the clothing collection, dressing the virtual models and then

using the web as a virtual shop floor.

2.2 OPEN PROBLEMS IN EXISTING SYSTEM:

In the existing there are various applications similar to the Virtual Trial Room, some

of them are being referred. The Fitter Room focuses mainly on the Kinect software

used the Kinect sensors are used to find the body functions and 3d modeling

techniques are used for superimposing an image. Blender software is mainly used

for 3d modeling and also hardware components i.e., sensors are used whereas we

will not be using any hardware components to keep it user- friendly and easy to

install. The Machine Learning approach contains machine learning algorithms to

detect facial and eye movements to gain coordinates for the user. It has an approach

for more than 60,000 algorithms to gain accuracy. Image Processing Techniques

contains techniques of image processing using filters such as Gaussian filters, mean

filters, Gaussian smoothing, Conservative Smoothing, unsharp filter,

Laplacian/Laplacian of gaussian filter, high pass and low pass filter, edge

enhancement filter, edge detection filter, etc. Virtual Trial Room using augmented

reality The Kinect Sensor are paired with a depth sensor as well as an RGB sensor.



When the user is allowed to stand in front of the webcam, the Kinect will track the body

joints and will show the skeleton of the user’s body.

2.3 DISADVANTAGES OF EXISITNG SYSTEM

● The main disadvantage of the existing system is it will not work without the

use of hardware components. Some systems, such as the ones that use

augmented reality technology, may require additional hardware such as

sensors to function properly. This can make the system less accessible or

user-friendly for some customers.

● The existing system has lower accuracy when implemented in the real time

application.

● The existing system may depend on user-uploaded images, which may not

always be of high quality or accurate, leading to inaccurate virtual try-ons.

● The existing systems may have been costly to implement, which could limit

their adoption by smaller retailers or those with limited budgets.



CHAPTER 3

REQUIREMENT ANALYSIS

3.1 RISK AND ANALYSIS OF PROJECT AND FEASIBILITY STUDY:

The objective of the project is to provide the world with a great convenience of trying

clothes without event wearing them physically.Creating an Augmented Reality based

on the application which can be used to visualize the clothes on your body virtually

using web application. This will give user the freedom of trying clothes and will make

them able to try as many clothes as possible in lesser amount of time.

The feasibility of the project is analyzed in this phase and business proposal is put

forth with a very general plan for the project and some cost estimates. During system

analysis the feasibility study of the proposed system is to be carried out. This is to

ensure that the proposed system is not a burden to the company. For feasibility

analysis, some understanding of the major requirements for the system is essential.

Three key considerations involved in the feasibility analysis are

◆ ECONOMICAL FEASIBILITY

◆ TECHNICAL FEASIBILITY

◆ SOCIAL FEASIBILITY

ECONOMICAL FEASIBILITY :

The study is carried out to check the economic impact that the system will have on

the organization. The amount of fund that the company can pour into the research

and development of the system is limited. The expenditures must be justified. Thus

the developed system as well within the budget and this was achieved because most

of the technologies used are freely available. Only the customized products had to

be purchased.



TECHNICAL FEASIBILITY :

The study is carried out to check the technical feasibility, that is, the technical

requirements of the system. Any system developed must not have a high demand on

the available technical resources. This will lead to high demands on the available

technical resources. This will lead to high demands being placed on the client. The

developed system must have a modest requirement, as only minimal or null changes

are required for implementing this system.

SOCIAL FEASIBILITY :

The aspect of study is to check the level of acceptance of the system by the user.

This includes the process of training the user to use the system efficiently. The user

must not feel threatened by the system, instead must accept it as a necessity. The

level of acceptance by the users solely depends on the methods that are employed

to educate the user about the system and to make him familiar with it. His level of

confidence must be raised so that he is also able to make some constructive

criticism, which is welcomed, as he is the final user of the system.

3.2 SOFTWARE REQUIREMENTS SPECIFICATIONS DOCUMENT

3.2.1 REQUIREMENT ANALYSIS

Requirement analysis, also called requirement engineering, is the process of

determining user expectations for a new modified product. It encompasses the tasks

that determine the need for analysing, documenting, validating and managing

software or system requirements. The requirements should be documentable,

actionable, measurable, testable and traceable related to identified business needs

or opportunities and define to a level of detail, sufficient for system design.

It is a technical specification requirement for the software products. It is the first step

in the requirement analysis process which lists the requirements of particular



software systems including functional, performance and security requirements. The

function of the system depends mainly on the quality hardware used to run the

software with given functionality.

Describing the overall features of the software is concerned with defining the

requirements and establishing the high level of the system. During architectural

design, the various web pages and their interconnections are identified and designed.

The major software components are identified and decomposed into processing

modules and conceptual data structures and the interconnections among the

modules are identified. The following modules are identified in the proposed system.

3.2.2 HARDWARE REQUIREMENTS:

System : Pentium i3 Processor

Hard Disk : 500 GB.

Monitor : 15’’ LED

Input Devices : Keyboard,

Mouse Ram : 2 GB

3.2.3 SOFTWARE REQUIREMENTS:

Operating system : Windows

10 Coding Language: Python

Describing the overall features of the software is concerned with defining the

requirements and establishing the high level of the system. During architectural

design, the various web pages and their interconnections are identified and designed.

The major software components are identified and decomposed into processing

modules and conceptual data structures and the interconnections among the

modules are identified. The following modules are identified in the proposed system.



Fig 3.2.1 System architecture

3.2.4 FUNCTIONAL REQUIREMENTS
It is a technical specification requirement for the software products. It is the

first step in the requirement analysis process which lists the requirements of

particular software systems including functional, performance and security

requirements. The function of the system depends mainly on the quality hardware

used to run the software with given functionality.

Usability:

It specifies how easy the system must be use. It is easy to ask queries in any

format which is short or long, porter stemming algorithm stimulates the desired

response for user.

Robustness:

It refers to a program that performs well not only under ordinary conditions but

also under unusual conditions. It is the ability of the user to cope with errors for

irrelevant queries during execution.

Security:

The state of providing protected access to resource is security. The system provides

good security and unauthorized users cannot access the system there by providing

high security.

Reliability:



It is the probability of how often the software fails. The measurement is often

expressed in MTBF (Mean Time Between Failures). The requirement is needed in

order to ensure that the processes work correctly and completely without being

aborted. It can handle any load and survive and survive and even capable of working

around any failure.

Compatibility:

It is supported by version above all web browsers. Using any web servers like localhost

makes the system real-time experience.

Flexibility:

The flexibility of the project is provided in such a way that is has the ability to run on

different environments being executed by different users.

Safety:

Safety is a measure taken to prevent trouble. Every query is processed in a secured

manner without letting others to know one’s personal information.

3.2.5 NON- FUNCTIONAL REQUIREMENTS

Portability:
It is the usability of the same software in different environments. The project can be

run in any operating system.

Performance:
These requirements determine the resources required, time interval, throughput and

everything that deals with the performance of the system.

Accuracy:
The result of the requesting query is very accurate and high speed of retrieving

information. The degree of security provided by the system is high and effective.



CHAPTER 4

DESCRIPTION OF PROPOSED SYSTEM

The goal of the virtual trial room system is to provide users with an intuitive web

application. The system is created with Flask, HTML, CSS, and JavaScript using

various features and buttons to make it appealing and eye-catching for users. The

interface is created in local languages, specifically English, and can be readily

understood by any user. The "Tryon" button must be selected by the user if they

want to try on clothing. The user's body is overlaid with an image of the clothing

using OpenCV input from the camera. If the user likes the clothing, they can either

buy it or try it on right now. The proposed system is focused on developing web

application that records a video of the user using the device's camera, splits the

video into individual frames, and then extracts the user's body from those frames.

Using functions to morph, rotate, and scale the wearable image onto the user in real-

time, as well as functions to extract information on the locations of joints in the body.

The primary goal of this project is to create a working prototype for an online virtual

trial area where buyers may virtually try on clothing. This effort will be highly helpful

both during and after the COVID 19 epidemic. For the customers, it will make things

simpler and more effective.

4.1 ADVANTAGES OF PROPOSED SYSTEM

● The proposed system implementation of the Virtual Trial Room system helps

the user to explore billions of options sitting right at the home rather than

physically visiting the shops.

● By using this application users can have a look at how an attire fits and looks

on them.

● This application is useful in this pandemic situation as well where you don’t

have an option to try on clothes while buying them. During COVID-19

pandemic, offline stores will limit trials. During those times this technology will

be very useful.



● Also, it saves the retailer from damaged garments due to the try-on facility

given to the customers in their shops.

● Building a system that has consistently higher precision and individual

members are more satisfied.

● Comparing this project to other existing systems, one of the main differences

is the absence of any hardware components in our project.

4.2 SELECTED METHODOLOGY OR PROCESS MODEL:

In this project we are using Augmented Reality for implementation of online shopping.

Here the methodology of surface detection and object detection has been used. In

surface detection and object detection the system analyses the surface/object and

finds the dimensions of the object which will help in the projection of objects in the

realworld environment.

● Detecting and Sizing the Body

● Face Detection

● Image Masking

● Edge Detection

● Scaling of Attire

● Body Parts Tracking

● Data Preparation

● Virtual clothes overlay

● User Interface

● Real time processing

● Results

4.2.1 Detecting and Sizing the Body

First step of the proposed Online Virtual Trial Room method is the acquisition of the

shape of the body, head or neck depending upon the wearable to get reference

points. Reference points are then used to determine where to display the particular

cloth or ornament. In order to obtain the body shape, we applied several techniques:



i) Filtering with thresholding, Canny edge detection, K-means, and ii) Motion

detection or skeleton detection wherein multiple frames were analysed for any

movement. However, the results were unreliable and not good enough to obtain

reference points for displaying the wearable. Therefore, we introduced a new

detection methodology based on locating the face of the user, adjusting a reference

point at his/her neck and displaying the wearable based on that point. In addition,

another point of reference can be obtained by using an Augmented Reality (AR)

marker. Though this was enough for small attires like glasses or ornaments but it

was not enough to map the clothes onto the user body. For obtaining the size of the

user, we follow a similar automated body feature extraction. The idea is to set up the

user in front of the camera and hold him at the beginning at a certain predetermined

distance. The algorithm extracts points on the shoulders and the belly. Measuring the

distance between these points and knowing the distance from the user to the

camera, the size of the user can be obtained. When the image (video frame) is

acquired, a canny edge detection filter is applied to obtain only the silhouette of the

body. Canny edge detection is really susceptible to noise that is present in

unprocessed data; therefore, it uses a filter where the raw image is convolved with a

Gaussian filter. After convolution, four filters are applied to detect horizontal, vertical

and diagonal edges in the processed image. Morphological functions are also

applied to obtain a closed silhouette. Finally, an 8-points Freeman chain code, is

applied to assign a direction to each pixel.

OpenCV's built-in Haar cascades were used to detect the user's body and isolate it

from the background

4.2.2 Face Detection

As when the user comes in front of the screen, to detect the user the discrete

structure which is to be identified is the face. So, to detect the face, we use Haar

feature-based cascade classifiers. In haar classifier instead of using intensity values

of the pixel, it uses the change in contrast values between adjacent groups of pixels.

Then the variance difference between the pixel groups is used to determine the

relative light and dark areas in the image. It is a machine learning approach. So, to

work well with the algorithm the cascade function is trained from a lot of negative and



positive images. A lot of negative images (images without faces) and positive images

(images with faces) are shown to the classifier to train it so it can extract features

from it. The purpose of using OpenCV makes it easier as it comes with pre-trained

classifiers for face, eyes, smile etc. It comes with a trainer and a detector; we can

train it with our own classifier easily for any object detection. If it finds a match it

returns Rect (x, y, w, h) implying coordinates for left, top, bottom and right.

4.2.3 Image Masking

Simply the image masked has some of its pixel intensity values set to zero. In the

image wherever the pixel intensity value is zero automatically the pixel intensity of

the resulting masked image will be set to the background value which is normally

zero. Or To define the mask the ROIs for each slice is used. If required, masking can

be controlled on slice by slice basis in ROI toolkit. In ROI toolkit, masking operations

does not affect a slice without ROI.

4.2.4 Edge Detection

There are various edge detection techniques. We have used Canny Edge detection

technique as discussed before for detection of body. To perform this edge detection

technique Gaussian filters are used. These filters cut out the noise in a digital image

to prevent any false detection by the processor. This does the work of smoothening

and reducing the effect of noise on the image for the proper functioning of the

processor. With this the intensity gradients of the image are not found out. The

edges in the image can point in various directions like horizontal, vertical and in

diagonal edges, so this algorithm uses four filter to detect all kind of edges in blurred

image. After this process non-maximum suppression is applied to make the edge

thin. This suppression results in quite accurate edge pixels in reference to present

real edges. Also, some pixels may be caused by the noise, then for such pixels we

apply double threshold on them.



4.2.5 Scaling of Attire
Scaling means resizing of the image according to the circumstances. As when the

user moves in front of the screen it should change the sizing of the attire and place it

on the body accordingly. When the user moves towards the screen the image size

should be increased according to user but the actual measurements of the attire

should not increase. This is done by scaling method.

4.2.6 Body Parts Tracking:
OpenCV's pose estimation algorithms like OpenPose or AlphaPose were used to

track the user's body parts like head, torso, arms. This helped us map the user's

body to the virtual clothes

4.2.7 Data Preparation:
We collected a dataset of images of clothes from different angles and sizes.Then

preprocessed the images to remove any background noise and standardize the

image size and format

4.2.8 Virtual Clothes Overlay:
Computer vision techniques like homography, image warping, and blending were

used to overlay the virtual clothes on the user's body in real-time. This created the

illusion that the user was wearing the clothes.

4.2.9 User Interface:
A simple user interface was developed using OpenCV's GUI toolkit, allowing users to

select different types of clothes and accessories. This made the application easy to

use and intuitive.

4.2.10 Real-time Processing:
The algorithms were optimized to achieve real-time processing and rendering of the

virtual clothes on the user's body. This enabled the user to see themselves in the

virtual clothes in real-time.



4.3 ACTIVITY DIAGRAM:

Activity diagrams are graphical representations of workflows of stepwise activities

and actions with support for choice, iteration and concurrency. In the Unified

Modeling Language, activity diagrams can be used to describe the business and

operational step-by-step workflows of components in a system. An activity diagram

shows the overall flow of control.

Fig 4.3.1 Activity diagram



Chapter 5
IMPLEMENTATION DESIGN

5.1 Development Setup:
Development setup is the process of determining user expectations for a new

modified product. It encompasses the tasks that determine the need for analyzing,

documenting, validating and managing software or system requirements. The

requirements should be documentable, actionable, measurable, testable and

traceable related to identified business needs or opportunities and define to a level of

detail, sufficient for system design.

5.2 Dependencies required:
Frontend:

Developed using modern web technologies (HTML5, CSS3, JavaScript), ensuring

cross-browser compatibility and responsive design for seamless user experience

across devices.

Backend:
Utilizes a robust backend infrastructure powered by cloud computing services (such

as AWS or Azure) to handle heavy computational tasks and provide scalability and

reliability.

AR Technology:

Integration of AR technology enables real-time rendering of virtual garments onto the

user's live video feed, ensuring an accurate representation of how the clothing will

look and fit.

Computer Vision:

Advanced computer vision algorithms analyze user body measurements and

garment attributes to provide personalized sizing recommendations and ensure a

perfect fit.



Database:

Stores user profiles, clothing inventory, and transactional data securely, ensuring

data privacy and enabling personalized recommendations based on past purchases

and preferences.

Virtual Try-On:

Users can select garments from our extensive catalog and visualize how they look

on themselves in real-time using their device's camera.

Accurate Sizing:

Our platform utilizes precise measurements and body scanning technology to

recommend the correct size for each garment, reducing the likelihood of returns due

to sizing issues.

Customization Options:

Users can customize clothing options such as color, pattern, and style to match their

preferences, providing a personalized shopping experience.

Integration with E-commerce Platforms:

Seamless integration with popular e-commerce platforms allows users to directly

purchase items they try on, streamlining the buying process.

Feedback Mechanism:

Incorporates a feedback mechanism where users can rate the fit and comfort of the

garments they try on, providing valuable insights for both customers and retailers.

Cross-Platform Compatibility:

Supports multiple devices and operating systems, including smartphones, tablets,

and desktops, ensuring accessibility for all users.

Data Encryption:

Utilizes industry-standard encryption protocols to secure user data during

transmission and storage, safeguarding against unauthorized access.



GDPR Compliance:

Adheres to GDPR guidelines to protect user privacy and ensure transparency in data

handling practices.

Anonymization:

Personal data is anonymized whenever possible, and user consent is obtained for

data processing activities, respecting user privacy rights.

Intuitive Interface:

A user-friendly interface with intuitive controls and clear instructions ensures a

seamless and enjoyable shopping experience.

Fast Loading Times:

Optimized for performance to minimize loading times and provide a smooth and

responsive interface.

Accessibility:

Incorporates accessibility features such as text-to-speech and keyboard navigation

to accommodate users with disabilities.

Scalable Infrastructure:

Built on a scalable architecture to handle growing user demand and accommodate future

expansion.

Regular Updates:

Regular updates and maintenance ensure the platform remains secure, reliable, and

up-to-date with the latest technologies and user needs.



Chapter 6 RESULT
AND DISCUSSION

6.1 Implementation of virtual trial room for online shopping

The real-time virtual dressing room OpenCV project has garnered widespread

acclaim for its success in revolutionizing the retail experience. By seamlessly

integrating cutting-edge technology with the traditional process of trying on clothes,

this innovative application offers customers a convenient and engaging solution for

virtual garment exploration. Through the utilization of OpenCV (Open Source

Computer Vision Library), the project achieves a remarkable feat: accurately

detecting the user's body and tracking its movements in real-time. This foundational

capability sets the stage for a truly immersive experience, where virtual garments are

seamlessly overlaid onto the user's body, creating a lifelike simulation of wearing the

selected clothing items.

What sets this project apart is not only its technical prowess but also its ability to

deliver a user-friendly interface that prioritizes accessibility and ease of use. The

intuitive interface empowers customers to effortlessly browse through a diverse array

of clothing options, selecting and trying on different garments with just a few clicks or

gestures. By eliminating the barriers typically associated with virtual try-on

experiences, such as complex navigation or cumbersome controls, the project

ensures that users can fully immerse themselves in the virtual dressing room

environment without any distractions or frustrations.

Furthermore, the real-time processing and rendering capabilities of the application

contribute to its success by providing a seamless and responsive user experience.

Leveraging advanced algorithms and optimized computational techniques, the

project achieves lightning-fast performance, allowing virtual garments to react

dynamically to the user's movements in real-time. This level of responsiveness not

only enhances the sense of immersion but also fosters a deeper connection between

the user and the virtual dressing room, ultimately resulting in a more engaging and

memorable shopping experience.



Beyond its technical achievements, the real-time virtual dressing room OpenCV

project has significant implications for the retail industry as a whole. By bridging the

gap between online and offline shopping experiences, the application addresses a

fundamental challenge faced by retailers: how to replicate the tactile experience of

trying on clothes in a physical store in an online environment. In doing so, the project

not only enhances customer satisfaction but also drives sales and reduces the

likelihood of returns, ultimately benefiting both retailers and consumers alike.

In conclusion, the success of the real-time virtual dressing room OpenCV project is a

testament to the transformative power of technology in reshaping the retail

landscape. By providing a convenient and engaging way for customers to try on

clothes virtually in real-time, the project has set a new standard for online shopping

experiences, one that seamlessly integrates the latest advancements in computer

vision with the timeless appeal of trying on clothes. As technology continues to

evolve, the possibilities for virtual try-on experiences are endless, promising even

greater convenience, immersion, and innovation for consumers and retailers alike.

The application was able to detect the user's body and track their body parts in real-

time, allowing for a seamless and interactive experience. The virtual clothes were

accurately overlaid on the user's body, creating a realistic impression that they were

wearing the clothes.

The intuitive and user-friendly interface of the real-time virtual dressing room

OpenCV project was meticulously designed to enhance the overall user experience.

Through thoughtful interface design and intuitive navigation elements, users are

empowered to effortlessly explore the wide range of clothing and accessories

available within the virtual environment. The interface is thoughtfully organized, with

clear categories and filters that enable users to quickly locate specific items of

interest. Whether browsing through tops, bottoms, or accessories, users can easily

refine their search and find the perfect garments to try on.

Moreover, the interface facilitates seamless interactions, allowing users to transition

seamlessly between different clothing items with minimal effort. Thanks to intuitive

controls and responsive design elements, users can explore various combinations

and styles with ease, enhancing their overall engagement with the virtual dressing

room.



In addition to its intuitive interface, the real-time processing and rendering

capabilities of the application play a crucial role in delivering a smooth and seamless

user experience. Leveraging advanced algorithms and optimized rendering

techniques, the project ensures that virtual garments are rendered quickly and

efficiently, with minimal latency or lag. This real-time processing capability not only

enhances the sense of immersion but also contributes to a more responsive and

engaging user experience.

Furthermore, the efficient rendering of virtual clothes enables users to see accurate

representations of how different garments will look and fit on their body in real-time.

This level of realism and accuracy is crucial for building trust and confidence among

users, ultimately leading to higher levels of engagement and satisfaction with the

virtual dressing room experience.

In conclusion, the intuitive interface and efficient processing and rendering

capabilities of the real-time virtual dressing room OpenCV project combine to create

a seamless and engaging user experience. By prioritizing ease of use and

responsiveness, the project empowers users to explore and experiment with different

clothing and accessory options with confidence and creativity. As technology

continues to advance, the potential for further enhancing the virtual try-on experience

is limitless, promising even greater convenience and immersion for consumers in the

future.



Chapter 7

CONCLUSION

The rise of online shopping and the desire for customers to fully utilize it while

ensuring complete personal satisfaction with their dress purchases has necessitated

the development of a system that virtually dresses individuals in their chosen

clothing.The proposed system has been developed to work reliably without the need

for external light adjusters or any hardware devices, which are commonly used in

current algorithms and create limitations on their usage. This proposed system offers

a more accessible solution for all people, enabling them to try on different clothes

with fewer restrictions, providing greater pleasure for online shoppers.

In conclusion, the Virtual Trial Room for online shopping is a revolutionary

technology that has the potential to transform the way people shop for clothes online.

The development of this technology using advanced technologies like augmented

reality, computer vision, and machine learning has addressed the challenge of not

being able to try on clothes before making a purchase, providing an immersive and

personalized shopping experience to customers.

The Virtual Trial Room offers several benefits, including the ability to visualize how

clothes would look on the customer, the convenience of shopping from home, and

the ability to compare different styles and sizes easily. It also helps businesses by

reducing the likelihood of returns due to sizing issues and increasing customer

satisfaction.

The project's success relies on the simple usage of the system without any additional

hardware except a web camera which is already available in Laptop or PC.

Additionally, the use of OpenCV in the project provides several advantages,

including real-time image processing, cost-effectiveness, and scalability.

In the future, the algorithm can be modified to detect the human silhouette in more

challenging environments with variable backgrounds and increased noise levels.

This project sets a new standard for online shopping and provides a more engaging

and personalized shopping experience to customers.
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Appendix

A: SAMPLE CODE

import tkinter as tk

from tkinter import ttk

import sys

class Scrollable(ttk.Frame):

Make a frame scrollable with scrollbar on the right.

After adding or removing widgets to the scrollable frame,

call the update() method to refresh the scrollable area.

def init (self, frame, width=16):

scrollbar = tk.Scrollbar(frame, width=width)

scrollbar.pack(side=tk.RIGHT, fill=tk.Y, expand=False)

self.canvas = tk.Canvas(frame, bg='white',yscrollcommand=scrollbar.set)

self.canvas.pack(side=tk.LEFT, fill=tk.BOTH, expand=True)

scrollbar.config(command=self.canvas.yview)

self.canvas.bind('<Configure>', self.



fill_canvas)



# base class initialization

tk.Frame. init (self, frame)

# assign this obj (the inner frame) to the windows item of the canvas

self.windows_item = self.canvas.create_window(

0, 0, window=self, anchor=tk.NW)

def fill_canvas(self, event):

"Enlarge the windows item to the canvas width"

canvas_width = event.width

self.canvas.itemconfig(self.windows_item, width=canvas_width)

def update(self):

"Update the canvas and the scrollregion"

self.update_idletasks()

self.canvas.config(scrollregion=self.canvas.bbox(self.windows_item))

class FullScreenApp(object):

def init (self, master, **kwargs):

self.master = master

pad = 3



self._geom = '200x200+0+0'

master.geometry("{0}x{1}+0+0".format(master.winfo_screenwidth() -

pad, master.winfo_screenheight() - pad))

master.bind('<Escape>', self.toggle_geom)

def toggle_geom(self, event):

geom = self.master.winfo_geometry()

print(geom, self._geom)

self.master.geometry(self._geom)

self._geom = geom

# set a callback to handle when the window is closed

self.root.wm_title("PhotoBooth")

self.root.wm_protocol("WM_DELETE_WINDOW", self.onClose)

def videoLoop(self):

try:

while not self.stopEvent.is_set():

self.frame = self.vs.read()

self.frame = imutils.resize(self.frame, width=300)

image = cv2.cvtColor(self.frame, cv2.COLOR_BGR2RGB)

image = Image.fromarray(image)

image = ImageTk.PhotoImage(image)

if self.panel is None:



self.panel = tki.Label(image=image)

self.panel.image = image

self.panel.pack(side="left", padx=10, pady=10)

else:

self.panel.configure(image=image)

self.panel.image = image

except RuntimeError as e:

print("[INFO] caught a RuntimeError")

def takeSnapshot(self):

# grab the current timestamp and use it to construct the

# output path

ts = datetime.datetime.now()

filename = "{}.jpg".format(ts.strftime("%Y-%m-%d_%H-%M-%S"))

p = os.path.sep.join((self.outputPath, filename))

# save the file

cv2.imwrite(p, self.frame.copy())

print("[INFO] saved {}".format(filename))

def onClose(self):

# set the stop event, cleanup the camera, and allow the rest of

# the quit process to continue

print("[INFO] closing...")



self.stopEvent.set()

self.vs.stop()

self.root.quit()

Main

from flask import Flask, render_template, Response,redirect,request

from camera import VideoCamera

import os

import

sys

app = Flask( name )

CART=[]

@app.route('/checkOut', methods=['POST', 'GET'])

def checkOut():

return render_template('checkout.html')

@app.route('/tryon/<file_path>',methods = ['POST', 'GET'])

def tryon(file_path):

file_path = file_path.replace(',','/')

os.system('python tryOn.py ' + file_path)

return redirect('http://127.0.0.1:5000/',code=302, Response=None)

#return Response(gen(VideoCamera()),mimetype='multipart/x-mixed-replace;

boundary=frame')



@app.route('/tryall',methods = ['POST', 'GET'])

def tryall():

print("YESSS")

if request.method == 'POST':

cart = request.form['mydata'].replace(',',

'/') print("tryall cart type= ", type(cart))

print("tryall cart= ", cart)

os.system('python test.py ' + cart)

return redirect('http://127.0.0.1:5000/',code=302, Response=None)

@app.route('/')

def index():

return render_template('index.html')

def gen(camera):

while True:

frame = camera.get_frame()

#print("frame= ", frame)

yield (b'--frame\r\n'

b'Content-Type: image/jpeg\r\n\r\n' + frame + b'\r\n\r\n')

@app.route("/cart/<file_path>",methods = ['POST', 'GET'])

def cart(file_path):

global CART



file_path = file_path.replace(',','/')

print("ADDED", file_path)

CART.append(file_path)

return render_template("checkout.html")

@app.route('/video_feed')

def video_feed():

return Response(gen(VideoCamera()),

mimetype='multipart/x-mixed-replace; boundary=frame')

if name == ' main ':

app.run(debug=True)

Try on

from tkinter import *

from PIL import Image

from PIL import ImageTk

import cv2, threading, os, time

from threading import Thread

from os import listdir

from os.path import isfile, join

import sys

import dlib

from imutils import face_utils, rotate_bound

import math



def put_sprite(num):

global SPRITES, BTNS

SPRITES[num] = (1 - SPRITES[num])

# if SPRITES[num]:

#

BTNS[num].config(relief=SUNKEN) #

else:

# BTNS[num].config(relief=RAISED)

def draw_sprite(frame, sprite, x_offset, y_offset):

print("sprite>>>>>>>", sprite.shape ,"type=", type(sprite.shape))

(h,w) = (sprite.shape[0], sprite.shape[1])

(imgH,imgW) = (frame.shape[0], frame.shape[1])

if y_offset+h >= imgH:

sprite = sprite[0:imgH-y_offset,:,:]

if x_offset+w >= imgW:

sprite = sprite[:,0:imgW-x_offset,:]

if x_offset < 0:

sprite = sprite[:,abs(x_offset)::,:]

w = sprite.shape[1]



x_offset = 0

for c in range(3):

try:

frame[y_offset:y_offset+h, x_offset:x_offset+w, c] = \

sprite[:,:,c] * (sprite[:,:,3]/255.0) + frame[y_offset:y_offset+h, x_offset:x_offset+w, c] *

(1.0 - sprite[:,:,3]/255.0)

except Exception as e:

print(e)

pass

return frame

def adjust_sprite2head(sprite, head_width, head_ypos, ontop = True):

(h_sprite,w_sprite) = (sprite.shape[0], sprite.shape[1])

factor = 1.0*head_width/w_sprite

sprite = cv2.resize(sprite, (0,0), fx=factor, fy=factor)

(h_sprite,w_sprite) = (sprite.shape[0], sprite.shape[1])

y_orig = head_ypos-h_sprite if ontop else head_ypos

if (y_orig < 0):

sprite = sprite[abs(y_orig)::,:,:]

y_orig = 0

return (sprite, y_orig)

def apply_sprite(image, path2sprite,w,x,y, angle, ontop = True):



sprite = cv2.imread(path2sprite,-1)

sprite = rotate_bound(sprite, angle)

(sprite, y_final) = adjust_sprite2head(sprite, w, y, ontop)

image = draw_sprite(image,sprite,x, y_final)

def calculate_inclination(point1, point2):

x1,x2,y1,y2 = point1[0], point2[0], point1[1], point2[1]

incl = 180/math.pi*math.atan((float(y2-y1))/(x2-x1))

return incl

def calculate_boundbox(list_coordinates):

x = min(list_coordinates[:,0])

y = min(list_coordinates[:,1])

w = max(list_coordinates[:,0]) -

x h = max(list_coordinates[:,1]) -

y return (x,y,w,h)

def detectUpperBody(image):

cascadePath = 'data/haarcascade_upperbody.xml'

result = image.copy()

imageGray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

cascade = cv2.CascadeClassifier(cascadePath)

Rect = cascade.detectMultiScale(imageGray, scaleFactor=1.1, minNeighbors=1,

minSize=(1,1))

if len(Rect) <= 0:



return False

else:

return Rect

def get_face_boundbox(points, face_part):

if face_part == 1:

(x,y,w,h) = calculate_boundbox(points[17:22])

elif face_part == 2:

(x,y,w,h) = calculate_boundbox(points[22:27])

elif face_part == 3:

(x,y,w,h) = calculate_boundbox(points[36:42])

elif face_part == 4:

(x,y,w,h) = calculate_boundbox(points[42:48])

elif face_part == 5:

(x,y,w,h) = calculate_boundbox(points[29:36])

elif face_part == 6:

(x,y,w,h) = calculate_boundbox(points[0:17])

elif face_part == 7:

# (x,y,w,h) = calculate_boundbox(points[48:68]) #mouth

(x,y,w,h) = calculate_boundbox(points[1:5])

elif face_part == 8:

(x,y,w,h) = calculate_boundbox(points[12:16])

return (x,y,w,h)



image_path = ''

def add_sprite(img):

global image_path

image_path = img

print("rsplit of imgpath>>>>>>>",img.rsplit('/',1))

print(">>>>>>>>>>>",int(img.rsplit('/',1)[0][-1]))

put_sprite(int(img.rsplit('/',1)[0][-1])) #here it will return the integer value from 1 to 6,

which will denotes that which catagory is the apparel belongs to i.e either frock or

tops or etc.

#Principal Loop where openCV (magic) ocurs

# Face detection starts from here

def cvloop(run_event):

global panelA

global SPRITES

global image_path

i = 0

video_capture = cv2.VideoCapture(0) #read from webcam

(x,y,w,h) = (0,0,10,10) #whatever initial values

#Filters path

detector = dlib.get_frontal_face_detector()

model = "data/shape_predictor_68_face_landmarks.dat"



predictor = dlib.shape_predictor(model) # link to model:

http://dlib.net/files/shape_predictor_68_face_landmarks.dat.bz2

while run_event.is_set():

ret, image = video_capture.read()

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) #converting the colour image

to gray

faces = detector(gray, 0)

for face in faces:

(x,y,w,h) = (face.left(), face.top(), face.width(), face.height()) #reading the

coordinates in sequence

shape = predictor(gray, face)

shape = face_utils.shape_to_np(shape)

incl = calculate_inclination(shape[17], shape[26]) #inclination based on eyebrows

# condition to see if mouth is open

is_mouth_open = (shape[66][1] -shape[62][1]) >= 10 #y coordiantes of landmark points

of lips

if SPRITES[0]:

apply_sprite(image,image_path,w,x,y+40, incl, ontop = True)

http://dlib.net/files/shape_predictor_68_face_landmarks.dat.bz2


if SPRITES[3]:#Tiara

apply_sprite(image, image_path,w+45,x-20,y+15, incl, ontop = True)

#Necklaces

if SPRITES[1]:

(x1,y1,w1,h1) = get_face_boundbox(shape, 6)

apply_sprite(image, image_path,w1,x1,y1+110, incl, ontop = False)

#Goggles

if SPRITES[6]:

(x3,y3,_,h3) = get_face_boundbox(shape, 1)

apply_sprite(image, image_path,w,x,y3-10, incl, ontop = False)

#Earrings

(x0,y0,w0,h0) = get_face_boundbox(shape, 6) #bound box of mouth

if SPRITES[2]:

(x3,y3,w3,h3) = get_face_boundbox(shape, 7) #nose

apply_sprite(image, image_path,w3,x3-40,y3+30, incl,ontop=False)

(x3,y3,w3,h3) = get_face_boundbox(shape, 8) #nose

apply_sprite(image, image_path,w3,x3+30,y3+75, incl)

# if SPRITES[5]:

# apply_sprite(image,image_path,w,x,y, incl, ontop = True)



#Frocks

if SPRITES[5]:

(x1,y1,w1,h1) = get_face_boundbox(shape, 8)

apply_sprite(image, image_path,w1+590,x1-300,y1+70, incl, ontop = False)

#Tops

if SPRITES[4]:

# (x,y,w,h) = (0,0,10,10)

# apply_sprite2feature(image, IMAGES[7][ACTIVE_IMAGES[7]], fullbody,

w//4, 2*h//3, h//2, True, w//2, x, y, w, h)

(x1,y1,w1,h1) = get_face_boundbox(shape, 8)

apply_sprite(image, image_path,w1+300,x1-200,y1+40, incl, ontop = False)

image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)

image = Image.fromarray(image)

image = ImageTk.PhotoImage(image)

#image = ImageTk.PhotoImage(image.resize((500,500))) #this is for photo mode

panelA.configure(image=image)

panelA.image = image

video_capture.release()

# Initialize GUI object

root = Tk()



root.title("Virtual trial room")

this_dir = os.path.dirname(os.path.realpath( file ))

btn1 = None

def try_on(image_path):

btn1 = Button(root, text="Try it ON", command = lambda:add_sprite(image_path))

btn1.pack(side="top", fill="both", expand="no", padx="5", pady="5")

panelA = Label(root)

panelA.pack( padx=10,

pady=10)

SPRITES = [0,0,0,0,0,0,0]

BTNS = [btn1]

print(">>>>>>>>>>>>>>>>>>>",sys.argv[1])

try_on(sys.argv[1]) #here sys.argv will return the path of apparels.

run_event = threading.Event()

run_event.set()

action = Thread(target=cvloop, args=(run_event,))

action.setDaemon(True)

action.start()

def terminate():

global root, run_event, action

run_event.clear()



time.sleep(1)

root.destroy()

root.protocol("WM_DELETE_WINDOW", terminate)

root.mainloop()

Test

from tkinter_scroll import *

from tkinter import *

from PIL import Image

from PIL import ImageTk

import cv2, threading, os, time

from threading import Thread

from os import listdir

from os.path import isfile, join

import dlib

from imutils import face_utils, rotate_bound

import math

import sys

ACTIVE_IMAGES=[0 for i in range(100)]

def put_sprite(num, k):

global SPRITES, BTNS

SPRITES[num] = (1 - SPRITES[num])

if SPRITES[num]:



ACTIVE_IMAGES[num] = k

BTNS[num].config(relief=SUNKEN) #buttons to click

else:

BTNS[num].config(relief=RAISED)

def draw_sprite(frame, sprite, x_offset, y_offset):

(h,w) = (sprite.shape[0], sprite.shape[1])

(imgH,imgW) = (frame.shape[0], frame.shape[1])

if y_offset+h >= imgH:

sprite = sprite[0:imgH-y_offset,:,:]

if x_offset+w >= imgW:

sprite = sprite[:,0:imgW-x_offset,:]

if x_offset < 0:

sprite = sprite[:,abs(x_offset)::,:]

w = sprite.shape[1]

x_offset = 0

for c in range(3):

frame[y_offset:y_offset+h, x_offset:x_offset+w, c] = \

sprite[:,:,c] * (sprite[:,:,3]/255.0) + frame[y_offset:y_offset+h, x_offset:x_offset+w, c] *

(1.0 - sprite[:,:,3]/255.0)

return frame

def adjust_sprite2head(sprite, head_width, head_ypos, ontop = True):

(h_sprite,w_sprite) = (sprite.shape[0], sprite.shape[1])

factor = 1.0*head_width/w_sprite



sprite = cv2.resize(sprite, (0,0), fx=factor, fy=factor)

(h_sprite,w_sprite) = (sprite.shape[0], sprite.shape[1])

y_orig = head_ypos-h_sprite if ontop else head_ypos

if (y_orig < 0):

sprite = sprite[abs(y_orig)::,:,:]

y_orig = 0

return (sprite, y_orig)

def apply_sprite2feature(image, sprite_path, haar_filter, x_offset, y_offset,

y_offset_image, adjust2feature, desired_width, x, y, w, h):

sprite = cv2.imread(sprite_path,-1)

(h_sprite,w_sprite) = (sprite.shape[0],

sprite.shape[1])

xpos = x + x_offset

ypos = y + y_offset

factor = 1.0*desired_width/w_sprite

sub_img = image[y + y_offset_image:y+h,x:x+w,:]

feature = apply_Haar_filter(sub_img, haar_filter, 1.3 , 10, 10)

if len(feature)!=0:

xpos, ypos = x, y + feature[0,1] #adjust only to feature in y axis (eyes)

if adjust2feature:



size_mustache = 1.2 #how many times bigger than mouth



factor = 1.0*(feature[0,2]*size_mustache)/w_sprite

xpos = x + feature[0,0] - int(feature[0,2]*(size_mustache-1)//2) #centered respect to

width

ypos = y + y_offset_image + feature[0,1] - int(h_sprite*factor) #right on top

sprite = cv2.resize(sprite, (0,0), fx=factor, fy=factor)

image = draw_sprite(image,sprite,xpos,ypos)

def apply_sprite(image, path2sprite,w,x,y, angle, ontop = True):

sprite = cv2.imread(path2sprite,-1)

sprite = rotate_bound(sprite, angle)

(sprite, y_final) = adjust_sprite2head(sprite, w, y, ontop)

image = draw_sprite(image,sprite,x, y_final)

def calculate_inclination(point1, point2):

x1,x2,y1,y2 = point1[0], point2[0], point1[1], point2[1]

incl = 180/math.pi*math.atan((float(y2-y1))/(x2-x1))

return incl

def calculate_boundbox(list_coordinates):

x = min(list_coordinates[:,0])

y = min(list_coordinates[:,1])

w = max(list_coordinates[:,0]) -

x h = max(list_coordinates[:,1]) -

y return (x,y,w,h)



def apply_Haar_filter(img, haar_cascade,scaleFact = 1.05, minNeigh = 3, minSizeW

= 30):

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

features = haar_cascade.detectMultiScale(

gray,

scaleFactor=scaleFact,

minNeighbors=minNeigh,

minSize=(minSizeW, minSizeW),

flags=cv2.CASCADE_SCALE_IMAGE

)

return features

def get_face_boundbox(points, face_part):

if face_part == 1:

(x,y,w,h) = calculate_boundbox(points[17:22])

elif face_part == 2:

(x,y,w,h) = calculate_boundbox(points[22:27])

elif face_part == 3:

(x,y,w,h) = calculate_boundbox(points[36:42])

elif face_part == 4:

(x,y,w,h) = calculate_boundbox(points[42:48])

elif face_part == 5:

(x,y,w,h) = calculate_boundbox(points[29:36])



elif face_part == 6:

(x,y,w,h) = calculate_boundbox(points[1:17])

elif face_part == 7:

(x,y,w,h) = calculate_boundbox(points[0:6])

elif face_part == 8:

(x,y,w,h) = calculate_boundbox(points[11:17])

return (x,y,w,h)

def cvloop(run_event):

global ctr_mid

global SPRITES

i = 0

video_capture = cv2.VideoCapture(0)

video_capture.set(3,2048)

video_capture.set(4,2048)

(x,y,w,h) = (0,0,10,10)

detector = dlib.get_frontal_face_detector()

fullbody = cv2.CascadeClassifier('data/haarcascade_fullbody.xml')

model = "data/shape_predictor_68_face_landmarks.dat"

predictor = dlib.shape_predictor(model) # link to model:

http://dlib.net/files/shape_predictor_68_face_landmarks.dat.bz2

while run_event.is_set():

ret, image = video_capture.read()

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

faces = detector(gray, 0)

http://dlib.net/files/shape_predictor_68_face_landmarks.dat.bz2


for face in faces:

(x,y,w,h) = (face.left(), face.top(), face.width(), face.height())

shape = predictor(gray, face)

shape = face_utils.shape_to_np(shape)

incl = calculate_inclination(shape[17], shape[26])

is_mouth_open = (shape[66][1] -shape[62][1]) >= 10

if SPRITES[3]:#Tiara

apply_sprite(image, IMAGES[3][ACTIVE_IMAGES[3]],w+45,x-20,y+20, incl, ontop =

True)

#Necklaces

if SPRITES[1]:

(x1,y1,w1,h1) = get_face_boundbox(shape, 6)

apply_sprite(image, IMAGES[1][ACTIVE_IMAGES[1]],w1,x1,y1+150, incl, ontop =

False)

#Goggles

if SPRITES[6]:

(x3,y3,_,h3) = get_face_boundbox(shape, 1)

apply_sprite(image, IMAGES[6][ACTIVE_IMAGES[6]],w,x,y3-10, incl, ontop = False)

#Earrings

(x0,y0,w0,h0) = get_face_boundbox(shape, 6) #bound box of mouth

if SPRITES[2]:



(x3,y3,w3,h3) = get_face_boundbox(shape, 7) #nose

apply_sprite(image, IMAGES[2][ACTIVE_IMAGES[2]],w3,x3-40,y3+30,

incl,ontop=False)

(x3,y3,w3,h3) = get_face_boundbox(shape, 8) #nose

apply_sprite(image, IMAGES[2][ACTIVE_IMAGES[2]],w3,x3+40,y3+75, incl)

# if SPRITES[5]:

# apply_sprite(image, IMAGES[5][ACTIVE_IMAGES[5]],w,x,y, incl, ontop =

True)

#Frocks

if SPRITES[5]:

(x1,y1,w1,h1) = get_face_boundbox(shape, 8)

apply_sprite(image, IMAGES[5][ACTIVE_IMAGES[5]],w1+580,x1-350,y1+80, incl,

ontop = False)

#Tops

if SPRITES[4]:

# (x,y,w,h) = (0,0,10,10)

# apply_sprite2feature(image, IMAGES[7][ACTIVE_IMAGES[7]], fullbody,

w//4, 2*h//3, h//2, True, w//2, x, y, w, h)

(x1,y1,w1,h1) = get_face_boundbox(shape, 8)

apply_sprite(image, IMAGES[4][ACTIVE_IMAGES[4]],w1+350,x1-230,y1+100, incl,

ontop = False)

image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)



image = Image.fromarray(image)

image = ImageTk.PhotoImage(image)

ctr_mid.configure(image=image)

ctr_mid.image = image

video_capture.release()

root = Tk()

root.title('Virtual Dressing room')

app=FullScreenApp(root)

top_frame = Frame(root, bg='#077bd4', width=50, height=50, pady=3)

center = Frame(root, bg='white', width=50, height=40, padx=3, pady=3)

btm_frame = Frame(root, bg='#077bd4', width=50, height=50, pady=3)

root.grid_rowconfigure(1, weight=1)

root.grid_columnconfigure(0, weight=1)

top_frame.grid(row=0, sticky="ew")

center.grid(row=1, sticky="nsew")

btm_frame.grid(row=4,

sticky="ew")

logo = ImageTk.PhotoImage(Image.open('logo1.png').resize((120,60)))

model_label = Label(top_frame,image=logo)



model_label.grid(row=0, columnspan=3)

center.grid_rowconfigure(0, weight=1)

center.grid_columnconfigure(1, weight=1)

ctr_left = Label(center,bg='white', width=50, height=190)

ctr_mid = Label(center,bg='white',width=100, height=160, padx=0, pady=0)

ctr_left.grid(row=0, column=0, sticky="ns")

ctr_mid.grid(row=0, column=1, sticky="nsew")

scrollable_body = Scrollable(ctr_left, width=15)

SPRITES=[0 for i in range(10)] # [0,0,0,0,0,0,0,0,0,0]

BTNS=[]

IMAGES ={i:[] for i in range(10)} #Images= {0: [], 1: [], 2: [], 3: [], 4: [], 5: [], 6: [], 7: [],

8: [], 9: []}

PHOTOS ={i:[] for i in range(10)} #PHOTOS= {0: [], 1: [], 2: [], 3: [], 4: [], 5: [], 6: [], 7:

[], 8: [], 9: []}

print("Images= ", IMAGES)

print("PHOTOS= ", PHOTOS)

print("sys.argv[1:] =", sys.argv[1:])

for img in sys.argv[1:]: #it contains all selected images path that are chosen from

gui, eg-['static/images/Necklace1/1.png', 'static/images/Tops4/12.png']



IMAGES[int(img.rsplit('/',1)[0][-1])].append(img) #it will append the image path to

desired categ. say 1,2,etc.

image=ImageTk.PhotoImage(Image.open(img).resize((150,100))

) PHOTOS[int(img.rsplit('/',1)[0][-1])].append(image)

print("Images= ", IMAGES)

print("PHOTOS= ", PHOTOS)

for index in range(9):

if len(PHOTOS[index]) > 0:

for k,photo in enumerate(PHOTOS[index]):

#print("text on btn= ",IMAGES[index][k].rsplit('/',1)) #['static/images/Necklace1',

'1.png']

btn= Button(scrollable_body, highlightbackground='white',

text=IMAGES[index][k].rsplit('/',1)[1].replace('.png','')[:-1],bg='white', image=photo,

command = lambda index=index, k=k: put_sprite(index,k), compound=LEFT,

width='300', height='200')

btn.pack(side="top", fill="both", expand="no", padx="5", pady="5")

BTNS.append(btn)

scrollable_body.update()

run_event = threading.Event()

run_event.set()

action = Thread(target=cvloop, args=(run_event,))

action.setDaemon(True)

action.start()

def terminate():



global root, run_event, action

run_event.clear()

time.sleep(1)

root.destroy()

root.protocol("WM_DELETE_WINDOW", terminate)

root.mainloop()



B: Screenshots

Fig B.1 Home page of our application

Fig B.2 Necklaces products in the application



Fig B.3 Sunglasses products in the application

Fig B.4 Accessories products in the application



Fig B.5 Hair bands products of our application

Fig B.6 T shirts products of our application



Fig B.7 Skirts products of our application
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