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Abstract— Envisioning how a specific object will look in a 

room before, it is decorated is a difficult challenge for 
anyone. Everyone wants the house to be functional and 

stylish, room design needs time and expert methods. There 

are extensive systems for room and layout design, but most 

of them require users to drag and drop the furniture models 

into their room, modify the furniture features or change the 

camera position around to see their newly designed room by 

means of the mobile phone or tablets screen. These 

complications diminish the user satisfaction as well as 

restrict synchronous collaboration among multiple users. In 

this work, we propose a system for designing   a furniture 

layout based on the augmented reality technology. Given the 

room floor plan and target, users are able to physically move 
their furniture (all the 3D models have it’s own target) 

around the available space (inside the specific area defined 

by the user) to design their own ideal room. Finally, we 

demonstrate that our system cannot only reduce the 

difficulties of existing room design systems, but also 

amplify the users satisfaction of room design application. 

Moreover, we change the position that it will encourage co-

design from simultaneous multiple users. 
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I. INTRODUCTION 

Now a days with high work load and busy life, many 

professionals face problems that results in the loss of their 

customers or the certain overheads that spoil the process of 

satisfying the customers. This software will be used by 

interior designers or architects. This proposed system most 

likely acts as an effective tool which can reduce the gap 

between industrial company and customer in addition to 

other applicable business communities. It will help in 

viewing architect plans and interior designs. A virtual model 
of real environment can be developed before its physical 

implementation, it will allow interior designers to 

implement their idea in the given workspace virtually and 

then view it in real environment, it will also allow architects 

and interior designers to view their 3D visualizations on 

their 2D drawings. Application is based on our findings of 

user’s expectations of an augmented reality interior design 

service, a service which is a combination of various 

functionality of socialmedia, augmented reality (AR) and 3-

D modelling that encloses the concept of home design. This 

study distinctively bridges all users of relevant busi- nesses 
to the user-intensive design of augmented reality. The paper 

provides you with the inner depth on how the augmented 

reality can be implemented to facilitate the architects and 

interior designers as well it discusses the algorithm used to 

achieve the functionalities. The proposed application 

provides two types of augmented reality, Marker less and 

marker based. The novelty of the project is that it does n39;t 

require any kind of expensive materials. It can easily be 

used through smartphones and tablets. It is also operable on 

any operating system. This is a cost-effective solution that 

helps to reduce the problems that interior designer and 
architects confronts on daily basis. This system provides all 

the features that might be required by interior designers and 

architects respectively. 

II. PROBLEM DEFINITION 

It is enjoyable to buy new furniture and make our home 

looking nicer. Unfortunately, in big cities such  as  Hong  

Kong the population is  increasing  and  are  getting  smaller  

in sizes. Hence, it is usually difficult to pick a piece of 
furniture that is perfect to the dimensions of available space   

at home. Traditionally, people measure the dimensions of 

the available space for the new furniture by ruler before 

going to the shop. This might be inefficient and 

inconvenient. However, people may like to try more 

locations in order to select the best place for the furniture. 

They have to tear off and put on the tapes repeatedly that 

sounds tedious and time consuming. In recent years, 

virtuality techniques have been applied in interior design 

apps. IKEA, a furniture enterprise, developed apps for 

buyers to decorate a virtual room with 3D virtual furniture 
that are available for sale. These apps are useful, but the   

users still never know whether the designed outcome could 

be his/her actual home environment. Especially, our home 

may contain a lot of existing furniture and we need to avoid 

putting new furniture there. 

To decrease the gap between the purely virtual 

world and our real life environment, Augmented Reality 

(AR) technology enables us to overlay virtual furniture into 

a real scene.  People are able to have a glance of the mixed 

outcome of     the virtual furniture and existing real stuff. 

However, existing tools are unable to estimate the available 

space at a room and provide further suggestions such as 
furniture arrangement. It is troublesome to envision how any 

object will appear in a room or in an open area with lot of 

aspects left to end   user’s imagination. The scale, color, and 

the way it integrates with the existing surroundings. 

Augmented reality, technology that places computer 

graphics on the real environment has several applications 

within the discipline of architecture and engineering and has 

been used to address some issues of the real environment. 

Earlier it was referred to as mediated reality where in a view 

of reality is changed by means of a computer the technology 

has changed one’s notion about reality. 

III. RELATED WORK 

A. Interactive Learning System using Pattern Recognition 
and Augmented Reality 

Recently, new media and education systems are appearing in 

the form of portable dictionary, e-book, distant/virtual class- 

rooms, and so on. The main goal of new educational 
systems is to combine the educational contents using 
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information technologies. The students learn their textbooks 

with aux- iliary audiovisual contents which are played on 

the personal computer and specific terminals. In the distant 
classroom,the remote education is performed through the 

communication networks. And the students can have some 

experiences on the remote or imaginary places by the virtual 

classrooms. The virtual places are developed by high 

definition projectors. The students may behave like as if 

they are really in the remote places. These educational 

scenario usually take benefit from various information 

technologies, such as sensor networks, computer graphics, 

geometry analysis, and communication sys- tems. The 

proposed e-learning system consists of image/object 

recognition, polka-dot pattern recognition, color-band 

marker recognition, augmented reality engine, audiovisual 
contents, and some learning systems of textbooks. The 

learning scenar- ios are the predefined processes when or 

where to augment the contents. The scenarios combine the 

educational contents with information technologies to 

increase the learning efficiency. And the augmented reality 

engine identifies the scenarios. The students study watching 

the textbook and the captured video frame where some 

audiovisual contents are augmented. When video frames are 

given from web camera, the recognition modules identify 

the image and objects on the textbook, and polka-dot or 

color-band marker.  We have a collection of data of images 
and objects in the textbook in advance. The image/object 

recognition module identifies the current text page and 

objects that the student is learning. Using the identified 

pages and objects from recognition module, the system 

identifies where the objects are situated in the video frame. 

Then, some audio-visual contents are augmented on the 

computer monitor according to the predetermined 

educational system. The augmented reality engine have 

similarity with the scenarios to information from there 

cognition modules, and plays the audio-visual contents 

automatically. 

B. New Era of Teaching Learning 3D Marker Based 
Augmented Reality 

The AR provides a concept to the students in a real 

environment through 3D visual aids that may be used to 

clarify or enhance the concept or process. This paper 

focuses on involvement of children in understanding the 
concepts in 3D environment. The traditional method 

includes concept deliverance which is not based on visual 

aids. Now the modern teaching method includes visual 

medias such as projector, transparent slides, and models in 

2D environment. If visual medias are converted from 2D to 

3D environment, the student will have a live environment to 

understand the concepts. Visual aids tools are available to 

tutors to add reality, clarity, and variety to the drill which is 

necessary for students. The advantages of the system are .In 

the educational field it can   be used for demonstration of 

various practical sessions, even theoretical concepts can be 

made very fascinating to learn, as per the survey conducted 
education done under augmented reality exhibited very 

positive result as compared with the traditional educational 

system. An ICT supported setting may offer interesting 

possibilities for the learning of mathematics because it 

can,and often does, provide students with several 

representations with which it can work. Further change of 

representations may be offered by allowing for students to 

make use of real objects in the virtual setting,thereby 
providing opportunity for customers to interact physically 

with the virtual objects and also providing Feedback. 

C. 3D Object Tracking and Manipulation in Aug- Mented 
Reality 

To develop a system that will use AR technology to improve 

learning and understanding of a product. Augmented Reality 
(AR) is a technology which combines virtual objects and 

real-world environments in one platform. Technologies like 

Computer Vision and Object Recognition can be used with 

AR to create an influencive and enhanced user experience of 

the real world. The plan to use AR to leverage the increased 

computing power of smart phones to build a system that 

displays 3D objects using a printed image without using any 

complicated equipment. The purpose of this system is to 

speed up learning and understanding of concepts such as 

structures or mechanisms. Instead of reading long manuals, 

the user can watch and interact with a 3D video manual 
through AR. The average person learns better by observing 

and listening something than by simply reading something. 

This will be used for specific property of the human mind to 

accelerate learning. 

Augmented Reality (AR) combines virtual world 

objects with real environments. Over years, augmented 

reality has been used in many domains for a multitude of 

purposes. In most fields, AR is used as an assistive system 

for performing human tasks. AR has proven to be useful in 

increasing the accuracy of the tasks especially in the 

domains related to surgery and aeroplane manufacturing. In 

case of surgery, it can be used as a tool to render 3D models 
of the patients operated area/organ that can help doctors 

perform surgeries with minimum risk and complications. In 

aeroplane manufac- turing, AR can be used as a tool to 

assist wiring the electrical harness of a plane which is a long 

and hard task and is still done manually. Although this is a 

traditional system, it is not efficient for learning. However, 

if AR is used in classrooms as a tool to teach, it accelerates 

learning because it is an audio-visual method of learning. It 

is a property of the human brain to absorb audio visual 

information more than textual information. AR in 

classrooms takes advantage of this property and accelerates 
learning. 

IV. TECHNICAL DESCRIPTION 

A. Processor 

Many processors today are multi-core that means the IC 

contains more than two processors for better performance, 

low power consumption and more efficient processing of 
multiple tasks. Multi- core set-ups have similarity with 

multiple, sepa- rate processors installed in the same PC, 

connection between processors are fast.It is a part of a 

computer that interprets command and performs the process 

that the user has requested. Here we are using an Intel i3 

processor which has dual core and hence large number of 

task can be served at the same time and it is having low cost 

compared to the latest processors. Here the processor is 

having speed of 3.90 GHz of turbo frequency. 
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B. Random Access Memory 

Random Access Memory allows you to open and use the 

programs on your computer, including your operating 

system. It is normally associated with volatile types of 

memory,where the stored information is lost if power is 

removed RAM modules vary in physical size based on the 

type of computer we use. RAM contains multiplexing and 

DE multiplexing circuitry, to connect the various data lines 

for reading or writing the entry. Usually more than one bit 
of storage is accessed by the same address .usually the RAM 

devices contains multiple data lines. In today’s technology, 

random- access memory takes in the form of integrated 

circuits. 

C. Server Space 

The server space provides storage space on a server for web 
pages, usually for a change. It is a purpose built server used 

for  storing  and  accessing  large  amount  of  data  over  a 

shared network or  through  the  Internet.  In this system we 

need a server space of 2 GB. Some independent access 

providers, online services provides limited amount of free 

space for web pages. Server-based storage is an emerging 

class of data storage that provides cost and complexity by 

housing storage media inside servers rather than dedicated 

and custom engineered storage arrays server based storage 

nodes connected via standard Ethernet networks. This 

allows easy scalability as organizations grow and need more 
storage capac- ity. These clusters of servers work together to 

provide robust storage services. One type of server-based 

storage architecture is directly attached to the server- based 

storage networked into the shared storage pool. These 

networked storage systems combine with the commodity 

x86-based servers and directly get attached to the disks with 

storage software that runs on standard servers. 

D. Hard Disk 

Hard Disk is a electro mechanical data storage device which 

is used to store and retrieve digital information using rotated 

disks (platters) coated with magnetic material. The platters 

are paired with the magnetic heads, usually arranged on a 

moving actuator arm, which is used to read and write data to 

the platter surfaces. Data is accessed in a random-access 

manner, means that individual blocks of data can be stored 

or retrieved in   any order and not only sequentially. They 

are a type of non- volatile storage, retaining stored data even 
when powered off. The hard disk used here consist 5 GB 

free storage. 

V. CONCLUSION AND FUTURE WORK 

The Augmented Reality Technique has become a hot issue 

in the field of computer vision technology, with its different  

user experience, slowly and deeply changing people’s life, 

which includes many different fields such as education, 

medi- cal, advertising and soon. The study on Augmented 
Reality is mainly divided into two phases, one is 

implementing camera 3D registration by identifying the 

markers in scene, the other is updating camera pose by 

doing 3D reconstruction to the unknown scene, rendering 

the virtual objects in real- time. Here we used the second 

method to research, realized the augmented reality can 

support auxiliary in- formation to people when furniture in 

the home, helps users making the best possible use of the 

limited space .We demonstrated that by utilizing the AR 
technology, the proposed system will mitigate the 

complication of the existing systems and encourage the 

collaboration of simultaneous multiple users. With advance- 

ments in computer vision technology and cheaper hardware, 

AR can only flourish. AR has its unique advantages and is 

very good at tackling especially visualization problems. In 

an 

AR environment, buying furniture could be 

convenient and easy while saving costs by completely 

lowering the risk of product returns. In this project, we 

proposed how a marker- less AR could be used for online 

furniture sales. We proposed a mobile application that 
enables users to visualize furniture in virtual reality. 

There are several future directions to extend our 

work:  

1) Allow users to customize the furniture models or add 

new categories. Then, an image of the new model can 

be passed through the image search engine to find the 

most similar existing model from a furniture store 

which will facilitate the users experience to access their 

desired product in the    real world,  

2) Optimize the performance to support markers 

simultaneously which would allow users to put more 
furniture into their room and finally  

3) Allow users to capture an image of their actual room 

and use it as a virtual room in the application. With this 

function, the users will be able to assess the 

compatibility of the new furniture in the context of their 

actual room 

REFERENCES 

[1] Coleman Merenda, Hyungil Kim, Kyle Tanous, Joseph 
L. Gabbard, Blake Feichtl, Teruhisa Misu, and Chihiro 

Suga, (2018), “Aug- mented Reality Interface Design 

Approaches for Goal-directed and Stimulus-driven 

Driving Tasks”, DOI 10.1109/TVCG.2018.2868531, 

IEEE Transactions on Visualization and Computer 

Graphics. 

[2] H. Guo, F. Zhao, W. Wangr, (2014), “Analyzing 

Drivers’ Attitude towards HuD system using a stated 

Preference survey”, Advances in Mechanical 

Engineering, vol. 6, pp. 380647, 2014. 

[3] M. Ablassmeier, G.  Mcglaun, and G.  Rigoll, (2017), 
“Eval- uating the potential of head-up displays for a 

multimodal in- teraction concept in the automotive 

environment”, IEEE interna- tional congress on big data 

(BigData congress) (pp. 557–564). . 

https://doi.org/10.1109/BigDataCongress.2017.85. 

[4] B. Holt, (2018), “Reasons the 2018 Toyota Prius is the 

AutoWebBuyer’s Choice Best Alternative Fuel Vehicle 

”, https://www.autobytel.com/auto-news/awards/10-

reasons-the- 2018- toyota-prius-is-the-autoweb-buyer-s-

choice-best-alternative- fuel- 132364. 

[5] J. Meiners, (2018), “BMW Vision ConnectedDrive 

Concept”, https://www.caranddriver.com/news/bmw-
vision-connecteddrive- concept-photos-and-info. 



Augmented Reality in Home Interior 

 (IJSRD/Vol. 7/Issue 12/2020/173) 

 

 All rights reserved by www.ijsrd.com 658 

[6] R. Glon, (2018), “The best head-up displays (HUDs) 

for your car”, 

https://www.digitaltrends.com/cars/best-head-up-
displays/. 

[7] M. Tonnis, C. Lange, and G. Klinker, “Visual 

longitudinal and lateral driving assistance in the head-

up display of cars”, pp. 91-94. 

[8] Z. Medenica, A. L. Kun, T. Paek, “Augmented reality 

vs. street views: a driving simulator study comparing 

two emerging navigation aids”, pp. 265-274. 

[9] W. Narzt, G. Pomberger, A. Ferscha, (2006), 

“Augmented reality navigation systems ”, Universal 

Access in the Information Society,vol. 4, no. 3, pp. 177-

187, 2006.. 

[10] A. May, T. Ross, and Z. Osman, (2005), “The design of 
next generation in- vehicle navigation systems for the 

older driver”, Interacting with computers, vol. 17, no. 6, 

pp. 643-659, 2005. 

[11] M. Blanco, (1999), “Effects of in-vehicle information 

systems (IVIS) tasks on the information processing 

demands of a commercial vehicle operations (CVO) 

driver ”, Virginia Tech, 1999. 

[12] Y.-C. Liu, and M. H. Wen, (2004), “Comparison of 

head-up display (HUD) vs. head-down display (HDD): 

driving performance of com- mercial vehicle operators 

in Taiwan ”, International Journal of Human- Computer 
Studies, vol. 61, no. 5, pp. 679-697, 2004. 

[13] K.  Bark, C.  Tran, K.  Fujimura, “”,”Personal Navi: 

Benefits of an augmented reality navigational aid using 

a see-thru 3D volumetric HUD. 

[14] S. Kim, and A. K. Dey, “”Simulated augmented reality 

windshield display as a cognitive mapping aid for elder 

driver navigation.” ”, pp. 133-142. 

[15] P. Froehlich, R. Schatz, P. Leitner, “”Evaluating 

realistic visualiza- tions for safety-related in-car 

information systems.” ”, pp. 3847-3852. 

[16] R. Eyraud, E. Zibetti, and T. Baccino, (2015), 

“Allocation of visual attention while driving with 
simulated augmented reality”, Transporta- tion research 

part F: traffic psychology and behaviour, vol. 32, pp. 

46-55, 2015. 

[17] M. R. Savino, (2009), “Standardized names and 

definitions for driving performance measures”, Tufts 

University, 2009. 

[18] J.  L.  Gabbard, J.  E.  Swan, and D.  Hix, (2006), “The 

effects of text drawing styles, background textures, and 

natural lighting on text legibility in outdoor augmented 

reality”, Presence: Teleoperators Virtual Environments, 

vol. 15, no. 1, pp. 16-32.  


