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Abstract—Large household items like furniture, interior decors, lab equipment, kitchenware, etc. last for many years. Hence, it is important for one to carefully choose such items based on their interior space and taste. These items cost a fortune, so it is important to select those wisely rather than regretting later. An application which enables the user to visualize the product that is yet to be bought in real time in their desirable space removes the clutter and promotes a better selection. This can be tackled with Augmented Reality and Virtual Reality. So, with this feature, our application aims at providing realistic shopping experience online and gives a better vision of the product and its suitability with user space.


Keywords: Augmented Reality, e-commerce, multiple objects visualizer


I. INTRODUCTION

This is the era of online and virtual try-on shopping, where almost every category of products can be bought online, from clothes to furniture. Since household items like sofa, tables, beds etc cost higher than any average products and are used for long periods of time, it is important for users to make sure that the product, mainly furniture they buy online suits their space and is compatible with their surroundings. But as reviewing every piece of furniture manually is difficult, it would be better if there were applications where products are viewed in real time in consumer's own space. 

Augmented Reality has made this task possible with the help of applications which provide realtime visualization of objects. These applications help user visualize his/her desired product, provide with a life-like view of the object and enable the user to move the object around. It “combines real and virtual”, is “interactive in real time”, and is “registered in 3D”.
 By designing Augmented Reality experiences, there are better purchasing decisions. Customers may view how a new sofa would look in their apartment in real time and without any danger that they are paying for something that doesn't fit 
since augmented reality (AR) enriches physical goods with digital content. 


By enabling customers to digitally "test" a product in the comfort of their own home, augmented reality enables firms to lower the returns by consumers. Another application of Augmented Reality is to visualize the different range of products in a furniture store itself. The surface where the consumer wants to place a product will be tracked, and the tracked surface will act as a marker for the product to be placed. The selected product will be visualized in a life-like view.

In Augmented Reality, the computer model that is to be visualized, and the surroundings in which the user is going to visualize the product is going to be combined to give a flawless view. As a result of the experience's complete integration with the real world, it is thought of as an immersive component of the setting. With the help of Augmented Reality, the perception of the observer of the real world.

The furniture retail sector has seen a significant impact from augmented reality (AR). Augmented reality has been able to increase sales, lower refunds, and enhance the consumer experience because to its adaptable approach.
By utilizing AR technology, the global furniture stats are expected to increase from 564.17 billion in 2021 to 671.07 billion. This shows an impressive rise of 18.9%. The global furniture market's recovery from the consequences of COVID-19 is the main driver of the expansion. Consequently, we may state that a rapid wave of digital revolution is currently sweeping the furniture business.


 
II. RELATED WORKS
[bookmark: _Hlk122506160]
Ruthvik Gudlavalleti,Ankit Pandey,Muskan Malviya,saharsh Gandhi,Dr.Manisha Kasar et al., [1] A comparative study of interior designing using Markerless Augmented Reality. Markerless based approach was used. Viro media was used which provides AR toolkit to make live rendering. High quality 3D models and textures were used, but they were limited. 

Bonsang Koo, Haein Jeon, Youngsu Yu.et al., [2] studied the placement accuracies of BIM Model Projections for Site Management, and the models were enhanced using AROS in ARKit. Hybrid Target method was used. Placement accuracy is improved but it was not feasible for large scale structures.

[bookmark: _Hlk122506342]Chen C, Liang R, Pan Y, Li D, Zhao Z, Guo Y, Zhang Q et al., [3] developed a toolkit for AR using Simultaneous Localization and Mapping. It was easy to understand, useful for beginners, efficient and flexible but the design of the interface could have been clearer.

[bookmark: _Hlk122506428]Abderrazzaq Kharroubi, Youssef Ben Brahim, Zakaria Bouali, Rafika Hajji, Nabil El Barhoumi. et al., [4] In assessment of 3D Models Placement Methods in Augmented Reality, the methods used are Sensor based method, Gamma AR, Marker based method and AR Core. It was observed that stability of marker-based AR is low. Markerless methods are preferred over marker-based methods as they provide more stability and accuracy.

[bookmark: _Hlk122506561]Travis Moniaga, Viany Utami Tjhin. et al., [5] studied the various uses of AR in E-Commerce with an analysis using VOS Viewer. This study only focuses on the Google Scholar and does not include other databases such as Scopus, Web of Science. VOS Viewer gives more details of the analysis by keyword mapping technique.

Shrenik Sadalgi, Nicole Tan, Niveditha Samudrala, Rachana Sreedhar. et al., [6] developed an application which helps in detecting and visualizing furniture in one’s own space using Semantic Segmentation and Alpha Blending. This is not applicable for furniture with unusual geometry. There is 75% accuracy for any kind of images.

Hongtao Wei, Lei Tang, Wenshuo Wang and Jiaming Zhang.et al., [7] designed a AR system based on Reconstruction of single furniture piece for Home and Domestic Environment. The application uses MF_AKAZE algorithm and PONET algorithm for 3D model construction. There is increased accuracy and better performance than ONet Model. A single object at a time can be displayed. 


[bookmark: _Hlk122506734]Ayesha Ayub Syed, Ford Lumban Gaol, Yosef Dedy Pradipto and Tokuro Matsuo. et al., [8] conducted a survey on AR and VR in the E-commerce field, which was done using Theory of Conversation, partially Observance Markov Decision Process and 3DR3CO. They were more interactive than conventional web apps.





W Ramadhan, B Arifitama and S D H Permana. et al., [9]
Researched in Furniture visualization using SLAM technique for mobile devices. Markerless detection was done but input parameters were limited.
 
[bookmark: _Hlk122507598]Ljubica Ljubisavljević, Dimitrije Milačić, Miloš Ninković et al., [10] developed an Augmented Reality based web application, which was done using AR for Wordpress, 3D Product Configurator for WooCommerce, AR Play, GrabAR, WebAR. It is cost effective and user friendly but not a mobile application. 

Navneeth garg, ankith pratheek, Ajinkya lale et al., [11] Evolution in E-Commerce with Augmented Reality was done using Blender 3D modelling Techniques, Overhead Cost analysis. It was observed that there was improved texture and visualization quality. There was ability to recommend related products.

Chih-Hsing Chu, Chih-Hung Cheng, Han-Sheng Wu, Chia-Chen Kuo et al., [12] developed a virtual shop experience for users in footwear category with the help of cloud service framework. For rendering the shoe models, computer graphics were used. This model uses Z-buffer method for culling implementation. It would have been highly feasible if the application was developed in smartphones.

[bookmark: _Hlk122507773]Yashvi Desai, Naisha Shah, Vrushali Shah et al., [13] developed a AR based application for E-Commerce products using Marker-less methods, i.e., there’s no need of a marker for detecting the surface of visualization. Multiple objects can be rendered but it is time taking.

Mahmut Özcan, Mustafa Atalar et al., [14] also has researched in the field of Electronic commerce along with Mobile Commerce, using Wikitude SDK. Augmented Reality applications that are developed using Global Positioning System are developed with the help of this.

[bookmark: _Hlk122507944]Sushmitha Bedere J, Samirasimha R, Vijaya Shetty S, Tahir Ahmed T. et al., [15]  evaluated the performance of AR based visualization application Simultaneous Localization and Mapping (SLAM). It doesn’t provide user login and recommendations. Kudan Software Development Kit is used to provide Markerless AR visualization solution.



Table 1: Table showing different methodologies, pros, cons and the results obtained in this literature survey.


	S. No
	Title
	Methodology
	Pros/Cons
	Year

	1.
	A COMPARATIVE STUDY OF INTERIOR DESIGNING USING MARKERLESS AUGMENTED REALITY by Ruthvik Gudlavalleti, Ankit Pandey, Muskan Malviya,saharsh Gandhi, Dr.Manisha Kasar
	This system uses Markerless              Based Approach. Here, they used Viro media which provides AR tool kit to make live rendering

	High quality 3D models and textures were used. There were only limited models.

	2022

	2.
	Enhancing the Stability and Placement Accuracy of BIM Model Projections for Augmented Reality-Based Site Management of Infrastructure Projects by Bonsang Koo, Haein Jeon, Youngsu Yu.

	This system implements AROS using ARKit.
It also uses Hybrid Target method

	Here, Placement accuracy is improved but it is not feasible for large-scale structures.
	2022

	3.
	A Quick Development Toolkit for Augmented Reality
Visualization (QDARV) of a Factory by Chen C, Liang R, Pan Y, Li D, Zhao Z, Guo Y, Zhang Q

	This system implements Simultaneous Localization and Mapping(SLAM).
It is a technique that helps users visualize without the use of a marker.
	The toolkit is simple to use, beneficial for new users, effective, and adaptable, although the UI might need some clearer design.
	2022

	4.
	Assessment of 3D Models Placement Methods in Augmented Reality by Abderrazzaq Kharroubi, Youssef Ben Brahim, Zakaria Bouali, Rafika Hajji, Nabil El Barhoumi.
	This paper uses the following methods: Sensor based method, GAMMA AR, Marker based method and AR Core.
	Stability of marker-based AR is low. Markerless methods are preferred over marker-based methods as they provide more stability and accuracy.

	2022



	5.
	The use of Augmented Reality in E-Commerce: A Bibliometric study by Travis Moniaga, Viany Utami Tjhin.
	Bibliometric analysis has been performed with the help of VOS Viewer.
	This paper Only focuses on the Google Scholar and does not include other databases such as Scopus, Web of Science.
VOS viewer gives more details about the analysis by keyword mapping technique.

	2022

	6.
	Search with Space: Find and visualize furniture in your space by Shrenik Sadalgi, Nicole Tan, Niveditha Samudrala, Rachana Sreedhar.

	Semantic Segmentation and Alpha blending are the methods used here. 
	This is not applicable for furniture with unusual geometry. There is 75% accuracy for any kind of images.
	2022

	7.
	Home Environment Augmented Reality system based on 3D
Reconstruction of a single furniture picture by Hongtao Wei, Lei Tang, Wenshuo Wang and Jiaming Zhang.

	One of the algorithms used was MF AKAZE algorithm. PONet algorithm was used for 3D model construction.
	There was increased accuracy. This had better performance than the ONet model. There is visualization of single object at a time.
	2022

	8.
	Augmented and Virtual Reality in E-Commerce – A Survey by Ayesha Ayub Syed, Ford Lumban Gaol, Yosef Dedy Pradipto
and Tokuro Matsuo.

	The methods and theories included are Theory of Conversation, Partially Observance Markov Decision Process and 3DR3CO.

	AR applications are more interactive than conventional web apps.
	2021

	9.
	Mobile Augmented Reality for furniture visualization using Simultaneous
Localization and Mapping (SLAM) by W Ramadhan, B Arifitama and S D H Permana.

	The technology used here is a marker less surface detection method.
	Marker less detection because SLAM is used.
Input parameters are limited.
	2021

	10.
	Development of a Web Shop based on Augmented Reality by Ljubica Ljubisavljević, Dimitrije Milačić, Miloš Ninković
	The methods or the approaches used are AR for Wordpress, 3D Product Configurator for WooCommerce, AR Play, GrabAR, WebAR
	This application is cost effective and user friendly, but it is not a mobile application.
	2021

	11.
	Evolution in E-Commerce with Augmented Reality by Navneeth garg, ankith pratheek, Ajinkya lale.
	The techniques used here are Blender 3D modelling Techniques, Overhead Cost analysis
	There is improved texture and visualization quality. It also can have the ability to recommend related products.
	2020

	12.
	A Cloud Service Framework for virtual try-on of footwear in Augmented Reality by Chih-Hsing Chu, Chih-Hung Cheng, Han-Sheng Wu, Chia-Chen Kuo
	The library used is OpenGl. It offers computer graphics with which the various shoe models are rendered.
	It would have been highly feasible if the application was developed in smartphones.
	2019



	13.
	Markerless Augmented Reality based Application for E-Commerce to Visualize 3D content by Yashvi Desai, Naisha Shah, Vrushali Shah
	The technology used for implementation is Simultaneous Localization and Mapping (SLAM)
	In this application, multiple objects can be rendered, but it is a little time taking.
	2018

	14.
	Performance evaluation of Augmented Reality based 3D Modelling furniture application by Sushmitha Bedere J, Samirasimha R, Vijaya Shetty S, Tahir Ahmed T.
	The technology used is Simultaneous Localization and Mapping (SLAM) Technique using KUDAN(SDK).
	The application doesn’t provide user and login recommendations. 
	2018

	15.
	New Augmented Reality Application in E-Commerce AND M-Commerce by Mahmut Özcan, Mustafa Atalar.
	Wikitude(SDK) develops that applications that uses Global Positioning system for developing applications. 

	Augments based on Geography were observed.
	2017



III. CONCLUSION

From the above literature survey, most of the literature papers used SLAM techniques for visualization. Amongst markerless and marker-based approaches the markerless approach was found to be more effective. And in many of the papers the solution was implemented for web whereas developing a mobile based solution is more viable. Few of the applications were still in prototyping phase while other fully developed solutions had issues like having no login facility and improper placement of objects. After performing the above survey we were able to properly define our objectives like using a markerless approach for placement of object while providing a solution for precise placement, ensuring proper rendering of the model, and providing proper dimension specification for the model.
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