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ABSTRACT 
We propose a Markerless application for interior decoration purposes, in which 
any novice user can easily decorate his/her home. We include our observations 
and Reminisce on potential future improvements. This paper also discusses 
mobile application of Augmented Reality (AR) on the Android platform. We 
discuss existing SDKs for developing AR applications on mobile platforms and 
elaborate their functionalities and     limitations. 
Furniture arrangement in house or in office can be a tedious work if there are too 
many furniture to be placed in the room or simply people don’t have any idea 
how to layout of the furniture. People can either draw up the room and furniture 
in paper or use computer applications that assist people or they can just arrange 
furniture right away to see how it looks and fits in the room. Augmented reality 
aids people with visual effects that relate to the environment of the space and 
with this concept people can view the furniture in the room without actually 
placing it in the area.  
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INTRODUCTION 
In this project we are using AR to create an application which can aid in interior designing. When designing 
interior of our house, we have to imagine how the things will be placed or look like. If we create an application via 
which, the user can virtually place various furniture or interior design elements in the house or space which is to 
be designed Thus the user will get a real time scenario of how the house or space will look like after interior 
designing. Also, cost estimation of the interior designing work will be calculated and presented to the user. 
The application is to be designed for mobile devices or tablets working on Android platform. Augmented reality 
(AR) is a live, direct or indirect, view of a physical, real-world environment whose elements are augmented (or 
supplemented) by computer-generated sensory input such as sound, video, graphics or GPS data. It is related to a 
more general concept called mediated reality, in which a view of reality is modified (possibly even diminished 
rather than augmented), by a computer. As a result, the technology functions by enhancing one’s current 
perception of reality. By contrast, virtual reality replaces the real world with a simulated one. Augmentation is 
conventionally in real-time and in semantic context with environmental elements. Artificial information about the 
environment and its objects can be overlaid on the real world. 
This is an application which allows users of Android smartphones to visualize different types of furniture in their 
homes, offices, etc. The user takes a picture of the scene he wants to decorate and selects among different types of 
furniture models, which will then be overlaid on the picture giving an illusion that the objects are actually present 
in the environment. 
PROPOSED SYSTEM: 
The proposed system is a tool for design style of building interior 3D objects using marker based Augmented 
Reality, the proposed system uses a marker based AR system along with AR SDK in an Android environment. 
Augmented reality (AR) is a live, direct or indirect, view of a physical, real-world environment whose elements 
are augmented (or supplemented) by computer-generated sensory input such as sound, video, graphics or GPS 
data. It is related to a more general concept called mediated reality, in which a view of reality is modified 
(possibly even diminished rather than augmented), by a computer. As a result, the technology functions by 
enhancing one’s current perception of reality. By contrast, virtual reality replaces the real world with a simulated 
one. 
Augmentation is conventionally in real-time and in semantic context with environmental elements. Artificial 
information about the environment and its objects can be overlaid on the real world. The scheme is made up of 
Three Modules-Image Capturing Module, Image Processing Module, Image Tracking Module and Rendering 
Module. The Modules and their configuration is as shown in the fig. 
 
 

 
 

Fig. 1. System Architecture For Augmented Reality 
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Whenever a user wants to decorate his home/office or other interior environments or simply rearrange 
furniture, there isn’t currently any convenient and quick way to do so. In such scenarios a user must visualize 
through imagination, instead of actually being able visualize in realtime.  
By harnessing the power and convenience of modern technology on smartphones and tablets, we can create an 
app that allows a user to do so. This new technology is called Augmented Reality and it allows us to augment the 
physical world with relevant digital information.  

 
 

Fig. 2. Modules For Augmented Reality 

 
POSE CALCULATION ALGORITHM 
We have chosen a hybrid tracking system that uses integrated sensors embedded in the mobile device like 
accelerometer and 2D visual tracking to estimate pose and create an AR environment. The main objective is to 
calculate pose which consists of six degrees of freedom. Three of the six degrees of freedom are represented in 
terms of a translation vector 𝑡 , which relates the position of an observer relative to a plane and the remaining 
three in terms of a rotation matrix R that relates the orientation of an observer relative to a plane. 
Accelerometer measures at least two of the three degrees of freedom, R is determined using samples from the 
accelerometer and 𝑡  must be determined using 2-D visual tracking. 
A.  Pose calculation Steps: 
1.   Accelerometer values: 
An accelerometer measures the acceleration of the sensor relative to an object in free-fall. The accelerometer 
measures the force of gravity along each of its axes x, y and z. It is calibrated to return an acceleration reading of 
1g upwards along its z-axis when it lies flat on a table since it is accelerating upwards at 1g relative to an object 
in free-fall. Rotations are represented as a combination of the device’s rotated axes readings. This combination 
forms the acceleration vector, a: 
𝑎 = [𝑎𝑥     𝑎𝑦     𝑎𝑧     ]𝑇     (1) 

Where 𝑎𝑥   𝑎𝑦   𝑎𝑧   are the readings from the accelerometer’s x-, y- and z-axes respectively. An accelerometer 

can only determine two of the three degrees of freedom since rotation around the device’s z-axis when it’s lying 
on a flat surface will not result in a change in the force of gravity alongany of its axes.We will “guess” the third 
rotation component: direction. An accelerometer inside a moving object returns acceleration vectors instead of 
orientation vectors. We find the orientation vectors of the device by using a low-pass filter on consecutive 
readings of 𝑎𝑖 : 

𝑎𝑖 = 0.1 × 𝑎𝑖    + 0.9 × 𝑎𝑖 − 1         
Where 𝑎 = [𝑎𝑥     𝑎𝑦     𝑎𝑧     ]𝑇and𝑎𝑖 is the ithorientation vector estimation. 

2. Calculation of rotation matrix: 
The rotation matrix, R, is a 3-by-3 matrix in the form: 
𝑅 =
  𝑟1 𝑟2   𝑟3  Where 𝑟1 , 𝑟2 , 𝑟3  are the three 3-by-1 
column vectors of R. 𝑟1  represents the device’s orientation vector  as a unit vector:The OpenGL Model View 
matrix,𝑀𝑚𝑜𝑑𝑒𝑙𝑣𝑖𝑒𝑤 is a 4-by-4 matrix that determines the rendering system’s translation, rotation and scale. For 
multiplication with the 4-by-4 Model View matrix,𝑀𝑚𝑜𝑑𝑒𝑙𝑣𝑖𝑒𝑤 , the R matrix must be represented in homogeneous 
coordinates: 

R =  
𝑟1 𝑟2 𝑟3 0
0 0 0 1

 =  𝑎 𝑏 𝑎  × 𝑏         0
0 0 0 1
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3. Calculating Relative Translation Between Two Frames: 
We define 𝑡𝑥  (and 𝑡𝑦 ) to be the relative change in translation of a camera between the current frame and the 

previous frame along the camera’s x and y-axis in image coordinates.  
When tracking points between consecutive frames using optical flow, we obtain an array representing the 
relative movement of all matched points between frames. The array is given as a set of (dx, dy) movement values, 
one for each tracked point. To find 𝑡𝑥 and 𝑡𝑦  we average all the dx and dy values for two consecutive frames. For n 

points tracked: 

 𝑡𝑥 
 ,  𝑡𝑦  =

1

𝑛
  𝑑𝑥𝑘 ,  𝑑𝑦𝑘 

 
𝑛

𝑘=1

 

Translation and scale is represented by the translation vector, 𝑡 . We use an iterative approach to estimate 𝑡 , 
updating it according to the tracking results between each two frames. We use a pose estimate buffer to store 
three values related to translation that are the total translations along each axis of the camera relative to an 
initial starting position: 
 Total translation along the camera’s x-axis:𝑡𝑥 ,𝑡𝑜𝑡𝑎𝑙         . 
 Total translation along the camera’s y-axis:𝑡𝑦 ,𝑡𝑜𝑡𝑎𝑙         . 

 Scale. Scale is equivalent to translation along the camera’s z-axis:𝑡𝑧 ,𝑡𝑜𝑡𝑎𝑙         . 
Overall translation, 𝑡𝑇𝑜𝑡𝑎𝑙       , is the compound effect of all iterative measurements of change in translation between 
two frames since the start of tracking. 
FEATURES OF SYSTEM 
This is basically a very rough idea of what the main menu should look like in our application.Most beginner scan 
use the app without help, but we do intend to provide the user with a “How to Use” manual. 
We are providing users with all furniture types in a particular category on the models screen. E.g., If there are 3 
categories namely tables, chairs and luminary in the Kitchen, all these are shown to the user on the camera 
screen so that he can visualize multiple types of furniture in the same scene instead of going back and selecting 
another model. In the main UI, there are 4 categories, Living Room, Dining Room, Kitchen and Bedroom. We’ve 
made efforts to include different types of furniture models even in the same categories. 
In the Camera screen the user has the option of either clicking a picture with the smartphone camera or selecting 
a model directly, which will then be overlayed in real time in the live camera feed. The user also has an option of 
saving the current screen to view it later again. The screenshot will appear in the gallery in Android. There is also 
an option to reset the screen if the user is not satisfied with the image or wants to overlay another model after 
discarding current one. We also provide the user with a “Settings” screen and a Help screen.  
The Settings screen will allow the user to change app settings like 
1. The Camera Resolution 
2. Language 
3. Buy more 3D models from the website (future scope) 
4. Update the app to the latest version, Etc. 
CONCLUSION 
Augmented reality will further blur the line between what's real and what's computer-generated by enhancing 
what we see, hear, feel and smell. Thus we have discussed concept of AR, various SDK’s available for developing 
AR system and scope of system. This is a distinction that will fade as the technology improves and the virtual 
element in scene become less distinguishable from the real one. It is a term created to identify systems which are 
mostly synthetic with some real world imagery added such as a texture mapping video on to virtual object. This 
is a distinction that will fade as the technology improves and the virtual element in scene become less 
distinguishable from the real one.. 
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