
 

International Journal of Engineering Science and Computing, April  2019        21371                                                               http://ijesc.org/ 

                     

ISSN XXXX XXXX © 2019 IJESC                                                                                                   

                                                       
 

 

Virtual Reality: A New Dimension for Real Estate 
Tejal B. Patare

1
, Prof.  N. S. Pharande

2
 

Department of Computer Engineering 

Sinhgad College of Engineering, Pune, India 

 

Abstract: 

Virtual reality (VR) is an artificial environment that is created with software and presented to the user in such a way that the user 

suspends belief and accepts it as a real environment. The VR technology based on Virtools realizes interaction between users and 

virtual objects in virtual scenes to develop 3D virtual estate roaming exhibition system. VR4RE (Virtual Reality for Real Estate) 

aims at saving time and money for both real estate sellers and buyers by employing modern technologies.VR4RE is one of the 

innovative ideas developed by Blue mind Software and it is in an advanced state. It also illustrates the history of in-house 

technological attempts at creating appropriate presentation tools for real estate properties with 3D and VR (Virtual Reality). 
 

I. INTRODUCTION 
 

Virtual reality (VR) is a technology which allows a user to 

interact with a computer simulated environment, whether that 

environment is a simulation of the real world or an imaginary 

world. The term ’virtual’ has been used in the computer sense 

of ’not physically existing but made to appear by software’. 
VR is a computer interfaces which tries to mimic real world 

beyond the flat monitor to give an immersive dimensional 

visual experiences. This can be achieved with the virtual 

reality headset which is a head-mounted device that provides 

virtual reality for the wearer. It contains stereoscopic head-

mounted display providing separate images for each eye, 

stereo sound, and head motion tracking sensors which may 

include gyroscope, accelerometers, and structured light system. 

Currently there are multiple mobile applications in the real 

estate domain. These applications help users to view a house in 

multiple locations all over the world. These applications 

provide images from multiple points but while viewing these 

images, the user cannot visualize themselves spatially. Usually, 

it is hard to reconstruct the scales and distances between 

objects in static 2D images. This can be difficult as the user 

does not know the depth of the room. Thus the third dimension 

helps in bringing depth to the objects. Real estate architecture, 

and design are already working with 3-D models. Virtual 

Reality is a really powerful tool and when applied to the real 

estate industry gives consumers greater confidence to part with 

their hard earned money and purchase off-the plan. In the 

traditional system, the customer is absolutely unaware about 

the apartment he is buying without having any knowledge of or 

area, colour of walls, spaces between various components of 

the apartment. So, the customer has to trust the real estate 

agents blindly. Using Virtual Reality for Real Estate, the aim is 

to provide users a 360 degree experience. The user is able see 

each and every corner of the property in one image itself. 

Improved user experience will be able to provide a boost in the 

online housing applications. It provides users with a walk-

through of the house. Aim of the walk-through is to make users 

believe that they are actually present there even if they are far 

away. This kind of experience will help the customers make 

their decisions faster. They can view the estate according to 

their convenience. 

 

II. LITERATURE SURVEY 

 

The purpose was to consider the viability and possibilities of 

Virtual Reality being used as a marketing tool in Real Estate. 

One of the key approaches was to consider what’s happening 

with Virtual Reality right now. It also illustrates the history of 

in-house technological attempts at creating appropriate 

presentation tools for real estate properties with 3D and VR. 

Reflecting and focus on the industry of Real Estate and to go 

back to the beginning of how real estate began and how it has 

evolved over time with particular reflection on how technology 

has influenced and assisted the evolvement of the real estate 

industry. It has also been important to consider to remain 

central to the fact that Real Estate is all about the seller, the 

buyer and the intermediary fundamentals. The literature survey 

is broken down into four sections: 

 

1. Virtual Reality. 

2. Evolution of Real Estate Agency Operations. 

3. Impact of VR on behaviour of customers wishing to engage 

in Real Estate purchases. 

4. Impact of VR on strategies adopted by real estate agency for 

online sales. 

 

III. VIRTUAL REALITY 

 

Virtual reality technology (being referred to as VR) is firstly 

developed and used by U.S.astronauts training course. From 

1991, German began to adopt VR in architectural design. At 

the end of 20th century, many European and North American 

design and real estate companies have begun widespread use 

of VR for architectural design and real estate sales. And VR 

gradually replaced the traditional means such as computer 

model and map, and become a major sale and design tool. As 

for the use of VR technology in China, there were restrictions 

on the promotion and popularization of that technology due to 

the high development cost and use cost of VR in the early 

stage. In recent years, however, as the technology matures, the 

cost of VR has been in a significant decline, image 

effectiveness gained a great improvement, and its features are 

in the growing wealth. Both the price and performance are able 

to meet the needs of powerful domestic users, and the 

simplicity of VR could also be accepted by ordinary people. 

 

Evolution of Real Estate Agency Operations 
As an industry evolves through time, its consumers evolve too. 

The traditional real estate industry believed in showing the real 

estates by meeting the brokers in person. But the times have 

changed rapidly to create a new real estate industry what it is 

today. Online websites has gained a lot more importance in 
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seeking one’s own choice. It has made the work easier of the 

sellers and buyers as well. Developing online and user friendly 

websites has changed the perspective of the real estates. In a 

parallel study, If we look at the real estate market from 2000 - 

2009,the primary sales channel used by developers to reach 

potential buyers was through local real estate agents followed 

by local marketing. Thereafter in the period 2010 - 2016 

emerged the phase where buyers grew in attraction towards the 

online websites that could actually feature the properties they 

are looking for. Fast forward to 2017 where the same buyers 

have become tech savvy in their day-to-day lives. But there is a 

downside of relying on an internet: 

The description and photos for a property will generally only 

focus on the positive. A listing may include errors in key 

search parameters such as number of bedrooms, bathrooms or 

parking which means you may not find them. Some of the 

photos may be digitally altered to erase some negatives. If not 

to that degree then photos are generally taken with a wide 

angle lens which fits a lot in but can make rooms appear a lot 

larger. If a floor plan is not provided it can be difficult to know 

if the layout will work for how you want to live. 

 

Impact of VR on behaviour of customers wishing to engage 

in Real Estate purchases 

 

_ More Listing Views: The average online listing with a real 

estate virtual tour gets considerably more views than a listing 

without a Real Estate Virtual Tour. 

_ 24/7 Open House: The Real Estate Virtual Tour creates a 

24/7 Open House without the presence of the realtor or home 

seller to show the actual property. 

_Saving Time: It’s a great tool to help realtors and home 

buyers pre-qualify properties, saving everyone time as a result. 

_ Immediate Information: The 360 Virtual Tour can be 

seamlessly discovered online and provide immediate 

information for home buyers about the property, including 

schools, location and mortgage information. 

_ Used In Social Networking: With the click of a mouse, the 

Real Estate Virtual Tour can be submitted to popular social 

networking sites such as: Face book, Twitter, etc. 

_ Effective on Real Estate Search Engines: Real Estate Virtual 

Tour are effective on real estate search engines such as 

HAR.com, Realtor.com, Trulia.com, Home seekers.com, and 

Craigslist_ Easy to Email: The realtor or home seller can 

effortlessly email a Real Estate Virtual Tour to a list of 

prospective home buyers. 

_ Home Owner and Realtor Partnership: Home seller the same 

as realtor has the opportunity to use a Real Estate Virtual Tour 

and be an active partner in marketing the home for sale by 

sending out links through their social networks. 

 

Impact of VR on strategies adopted by real estate agency 

for online sales  
 

_ It’s easy to understand how using VR for real estate could 

save time for agents fulfilling the demands of clients 
requesting dozens of showings, or accommodating those that 

don’t live in the area and want to preview homes before seeing 

one in person. 

_The sellers are able to use VR technology to bring the vision 

of their buyers to life literally right before their eyes, and on-

demand. 

_Sellers could partner with contractors or interior designers to 

brainstorm ideas for a buyer. And using computer build-outs, 

buyers could see the finished product and potential in this new 
space. 

System Overview of VR model 

 
Figure .2.1. System Diagram of VR model 

 

As shown in fig. 2.1: Various features of the system which 

makes it a successful model for real estate business are: It is 

not only helpful for the customers but is also helpful for the 

builders. By using this model, builders do not have to visit the 

site with customer. They can show various models of flat to 

them anywhere which time is saving. Some more features of 

this system are as follows: 

 

 Interactive view for customer to view property. 

 High quality rendering for existing property with minimal 

resources. 

 Custom view with many tools such as painting, textures, 

etc. 

 360 immersive view with head tracking. 

 

A. Gyroscope 

Gyroscope is the software which is used for tracing or 

scanning the apartment. It is used for measuring or maintaining 

orientation and angular velocity. It assumes a random point 

initially. The scanned view is then transferred to the next level 

of the architecture. 

 

B. VR and AR SDK 

AR and VR SDK are the software development kits for 

augmented and virtual reality. This is the second level of the 

architecture which takes scanned view of the apartment from 

the lower level and outputs the virtual or augmented view of 

that apartment. Then the Virtual or Augmented view is then 

transferred to next level which is programming logic. 

 

C. Logic 
In this level, all the logic is performed with respect to the 

output of VR and AR SDKlevel. It consists of programming 

logic, touch implementation, data manipulation, customer 

libraries and algorithm. 

 

D. VR Headset 
VR Headset is basically a medium for interaction between the 

system and the customer. In this project, the system is 

enhancing the view of the property the customer is willing to 
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buy. The system does not only help the customer but also the 

builders as they do not always have to take the customer to the 

site of the apartment. 

 

Related Works 

These algorithms help create the virtual reality and are used in 

many related works. Tracking the objects in the apartment for 

home touring, fix and flips, advertising rentals with quality 

leads, improve tenant communication, etc. 

 

IV. METHODOLOGY 

 

The 3D visual sense and image matching of this system are the 

key technical problems. The automatic matching technology in 

image synthesis field plays a very important role in the 

system.The scheme based on the SURF algorithm uses density 

threshold suppression strategies which can decrease the 

number of matched feature points to improve the speed of the 

computation and uses the quasi Euclidean distance to deal with 

the feature points matching process. Contribute to the only one 

time of the multiplication calculation and the decrease of 

distance calculation deviation, the improved algorithm surely 

decreased the matching time of feature points and increased 

the matching accuracy. Through theoretical analysis and 

experimental contrast, the algorithm is reliable. 

 

The SURF Feature Points Matching Algorithm 

SURF called the Speed - Up Robust Features, not only is a 

kind of scale invariant algorithm for feature point extraction 

but also is a feature point description algorithm. It is an 

improved SIFT (Scale Invariant Feature Transform) algorithm 

proposed by Bay. The performance of SURF algorithm in 

illumination and perspective changes invariant is close to SIFT 

algorithm, its speed has improved greatly than SIFT algorithm. 

Integral image is an original image, it computes a rectangular 

region pixels and integral image calculation chart is as follows: 

 
Figure 3.1.  Integral Image Calculation Diagram 

As shown in Figure, set P (x, y) is a point on the integral image, 

the point value of images is an integral value on the 

rectangular area from the origin to the point.  

The I(i,j) is the pixel value at the point (i,j) , I(P) is P(x,y) 

value on integral image. After integral calculation ,only need 

the addition and subtraction operations to get the pixels sum of 

any piece of rectangular area in the original image and does 

not need to calculate the integration. Compared with ordinary 

integral operation, by using the integral image arithmetic, the 

greater the rectangular area, the more computation time can be 

save. Area of the pixel can use B and C subtractions and D 

addition to represent: 
 

S = A−B−C+D 
 

SURF use approximate Hessian matrix to test point of 

interest ,and use points chart to improve the efficiency of  

interest point detection. 

Google VR heading tracking algorithm: 

1. Applies a simple neck model translation based on the 

rotation of the provided head pose. 

2. Gets the rotation from start space to head space. 

3. Re-centres the head orientation (resets the yaw to zero, 

leaving pitch and roll unmodified) 

 

Step 1: gvr apply neck model 

( 

constgvr context *gvr, 

grv mat4fhead space from start spacer rotation, float factor 

) 

Step 2: grv get head space from start space rotation 

grv mat4fgvr get head space from start space rotation 

( 

constgvr context *gvr, 

constgvr clock time point time 

) 

Step 3: grvrencenter tracking void grvrecenter tracking 

( 

Grv context *gvr ) 

 

V. CONCLUSION AND FUTURE WORK 

 

Conclusion 

VR system proposes an alternative solution to the traditional 

system of the real estate. Using this system, customer can view 

simulation of real estate properties. This also provides 

integrated view of property before as well as after its 

construction. The proposed system gives real world experience 

to user using Mixed Reality that is augmented as well as 

Virtual Reality in simulation. Because of AR and VR 

combination, the enhanced interaction is achieved. It has 

achieved all the objectives like understanding the outside 

environment for outline of scene in frame, differentiating floor 

and wall from the scene, establishing suitable tracking or 

detection points using sub modules, reducing high rendering 

time of 3D models using android graphics 

 

 Future Work 

Real estate has only tapped the surface of VR, showing virtual 

tours. Data gloves, wands and treadmills are yet to be explored 

and would allow buyers to walk around, sit down, open 

cupboards, ”touch” objects, and really feel what the house is 

like. Better than real visit, people can do this privately and 

without feeling embarrassed as the owner or the estate agent 

watches. 
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