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ABSTRACT  

Mixed Reality blurs line between what’s real and what’s computer generated data. This 

system provides the detailed characteristics of the Reality-Virtuality continuum. The main 

objective of this system is to develop applications using Mixed Reality which is used for real 

life and extend the applications with Virtual Interaction and Augmented Virtuality. Virtual 

Reality is ideal for replacing the real world, whereas Augmented Reality is ideal for 

enhancing the real world. The system is based on natural feature tracking algorithms that can 

be easily exploited for AR applications. Speeded-Up Robust Feature (SURF) is a better 

feature tracking algorithm used here to track features of the image. The computer graphics 

concepts used here have faster updates. It enhances tracking with more accuracy with respect 

to the real world. The Interaction used here helps to control virtual data from the real field 

and helps to develop real-time applications using Unity-3D engine that can be applied in the 

field of museum, civil architecture, military, healthcare, and education. The system provides 

Mixed reality experience by combining Augmented Reality (AR) and Virtual Reality (VR). 

Future directions areas requiring further research are discussed.  

INDEX TERMS- Augmented Reality, Interaction, Virtual Reality 

 

1.1 INTRODUCTION 

In 1994, Milgram and Fumio defined mixed reality concept as “anywhere between the 

extrema of the Reality-Virtuality continuum [1](fig no.1)”, where the Virtuality continuum 

extends from virtual data with Augmented reality (AR) and Augmented Virtuality (AV) 

ranging between. The mixed reality can be achieved by Head-mounted display, Tablet PC, 

Cave Automatic Virtual Environment, Mobile phones, Handheld PC. 

 

 

 
 

Fig.no.1a Reality-Virtuality Continuum 
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In this concept, we develop mixed reality experience in every extreme by combining 

augmented reality and virtual reality and we control the virtual data from the real field. 

Augmented Reality is a new technology in computer vision, which seamlessly integrates real 

world information and virtual world information. It enhances a person’s view of the real 

world with computer generated graphics. 

There are two methods to match the virtual objects and real objects in AR technology: 

marker-based systems [2] and markerless-based systems [7]. The former takes LED, 

identification plate etc., as the camera tracking target. In marker-based only black and white 

images are used as real content, which are very similar to bar code matching. The later takes 

edge, plane, corners and features as the camera tracking target. 

 

In marker-less approaches, viewing region of the scene are defined by its 

corresponding neighboring regions. Here, features of the scene can be defined in feature 

space where the corresponding features can be tracked between the frames. The association 

of these regions to the corresponding camera movements can be used to define the spatial 

location of the features with respect to the camera frame. Using such information, a graphical 

object can be mapped to the location of the region using the corresponding movements of the 

camera. 

 

We can control the virtual world information using virtual buttons. In the final section 

we enhance the Augmented Virtuality (AV) experiences by combining Virtual Reality (VR) 

.VR is the artificial environment which uses a computer to simulate three dimensional world. 

It stimulates the user’s senses in such a way that a computer generated world is experienced 

as real. In order to get a true illusion of reality, it is essential for the user to have influence on 

this virtual environment. All that has to be done in order to raise the illusion of being in or 

acting upon a virtual world or virtual environment, is providing a simulation of the 

interaction between human being and this real environment. This simulation is at least partly 

attained by means of Virtual Reality interfaces connected to a computer. Basically, a VR 

interface stimulates one of the human senses. This has not necessarily got to be as complex as 

it sounds, e.g. a PC-monitor stimulates the visual sense; a headphone stimulates the auditory 

sense. Consequently, these two kinds of interfaces are widely employed as Virtual Reality 

interfaces. 

 

1.2 OUTLINE OF THE PROJECT: 

 

Augmented Reality provides interaction between real world and virtual world objects. 

Augmented Reality is similar to Virtual Reality except it seeks to enhance your perception of 

the real world and is not a fantasy place. No one really knows if it will live up to its 

expectations, or exactly what the full potential of having it in our everyday lives will be, but 

one thing that is for sure is that it is a “marketers’ dream”. The opportunities are endless; you 

can leave messages for friends, shops can display offers and you can voice your opinion on 

certain places. Virtual reality provides only a mere like physical approach. Hence to produce 

more reality and physical we make use of Virtuality Continuum concept. The concept makes 
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use of SURF detection algorithm that detects and obtains keypoint descriptors. Virtuality-

Reality continuum helpful in creating an immersive Mixed Reality experience, as with any 

entertainment, education, or training scenario, the experience designer is looking to leverage 

the audience's imagination to provide the most compelling, personal, and transformative 

experience. 

 

1.3 APPLICATION OF THE PROJECT: 

 

The Interaction used here helps to control virtual data from the real field and helps to develop 

real-time applications using Unity-3D engine that can be applied in the field of museum, civil 

architecture, military, healthcare, and education. The system provides mixed reality 

experience by combining Augmented Reality (AR) and Virtual Reality (VR). 

 

The interaction is not only applicable in education and training but also for cinematic fields 

also. The interaction can be used in Civil Architectural Demonstration for defining a well 

prepared 3D building on place. The model created can be used to view the virtual internal 

structure. The interaction applicable to Wireless Control without any Embedded System that 

can be used for changing a channel using an image as a remote. The interaction can be 

applied for Zoos in a Museum Effect that develops the 3D models for skeletons. This is affine 

example for providing a detailed description on Virtual data.The interaction can be also used 

for Virtual Dressing Room that provides for applying/ changing the virtual dressing for any 

models. 

 

The Virtuality-Reality continuum applied in this system concerns with user’s imagination as 

one of the input that can be used to combine theatrical and cinematic worlds. 

 

[1].Cheng Xiao, Zhang Lifeng “Implementation of Mobile Augmented Reality Based on 

Vuforia and Rawajali” Software Engineering and Service Science (ICSESS),2014 

Due to the certain limits in personal computer and head mounted personal display 

systems, augmented reality technology is applied in limited area scene. With the development 

of smart phone technology, augmented reality technology is applied to a broader range. Aim 

to application of mobile augmented reality, an implementation project based on Vuforia and 

Rawajali is designed. The Vuforia uses image recognition to trace and register image marker, 

the Rawajali manages and uses 3D model flexibly. This system proposes an application 

framework, the function of system core class and application workflow. The test result shows 

that the project has the strong availability and applicability, at the same time, it owns good 

application foreground. Augmented Reality (AR) is a new technology which seamlessly 

integrates real world information and virtual world information. It includes multimedia, 

three-dimension modelling, real-time video display and control, multi-sensor fusion, real-

time tracking and registration, scenes fusion etc.. This system implements Mobile Augmented 

Reality based on Vuforia and Rawajali. By Vuforia platform, it tracks and registers the 

objects of the real world and matches them with the objects of the virtual world, then controls 

the 3D model through Rawajali. 
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Mobile Augmented Reality can be implemented in two techniques. One is Optical 

see-through and another is Video see-through. In the Optical see-through system, user sees a 

real world and computer-generated objects are directly added into a same view. It is usually 

displayed by semi-transparent system. Google glasses are the most representative products of 

this kind. In Video see-through system, user sees virtual objects which are overlapped in the 

image of real world. It 

is usually displayed by camera-display. There are two methods to match the virtual objects 

and real objects in AR technology: marker systems tack and markerless systems. In Marker 

AR we can augment only black and square patterns. In markerless AR we can augment any 

images of any specific features. Vuforia contains two recognition methods in Vuforia SDK: 

image recognition and text recognition. Image recognition is used in this system. 

 

[2].Paul Milgram, “A CLASS OF DISPLAYS ON THE REALITY- 

VIRTUALITY CONTINUUM”,  Telemanipulator and Telepresence  

Technologies (TTT), 1994. 

This system discuss about Augmented Reality (AR) displays in a general sense within 

the context of a Reality-Virtuality (RV) continuum which encompasses a large class of 

"Mixed Reality" displays, which also includes Augmented Virtuality (AV). Mixed Reality 

displays are defined by means of seven examples of existing display concepts in which real 

objects and virtual objects are juxtaposed. Essential factors which distinguish different Mixed 

Reality display systems from each other are presented by means of a table in which the nature 

of the underlying scene, how it is viewed, and the observer's reference to it are compared and 

by means of a three dimensional taxonomic framework, comprising: Extent of World 

Knowledge (EWK), Reproduction Fidelity (RF) and Extent of Presence Metaphor (EPM). 

The main objective of this system is to review some implications of the term Augmented 

Reality then classify their relationships between AR and between a larger class of 

technologies which is referred to as Mixed Reality. 

 

The Reality-Virtuality Continuum can be applied using two techniques one is See-

through Augmented reality display and other is Monitor based Augmented Reality display. 

The See-through display. This class of displays is characterised by the ability to see through 

the display medium directly to the world surrounding the observer, thereby achieving both 

the maximal possible extent of presence and the ultimate degree of "realspace imaging".3 

Most commonly display augmentation is achieved by using mirrors to superimpose computer 

generated graphics optically onto directly viewed real-world scenes. Such displays are 

already a mature technology in some (mostly military) aviation systems, as either panel-

mounted or head-mounted displays (HMD) but are currently finding new applications as a 

Virtual Reality related technology especially in manufacturing and maintenance 

environments. The Monitor Based display. This display use the term monitor-based (non-

immersive), or "window-on-the-world" (WoW), AR to refer to display systems where 

computer generated images are either analogically or digitally overlaid onto live or stored 

video images. 
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[3].Camba J.D, “FROM REALITY TO AUGMENTED REALITY. RAPID 

STRATEGIES FOR DEVELOPING MARKER-BASED AR CONTENT USING 

IMAGES CAPTURING AND AUTHORING TOOLS”,Frontiers in Education 

Conference (FIE),2015 

This system describe a method to rapidly create custom marker-based AR content 

using 3D data from real objects and an authoring tool developed in-house. We present a 

twostep process, where 3D geometry is generated automatically by capturing and processing 

a series of photographs of a real object and subsequently converted to an AR element that can 

be linked to a unique marker and used with a marker-based AR system. This system provides 

an opportunity for instructors to quickly and effortlessly create their own AR content to 

support their innovative 

teaching practices. The term “augmented reality” refers to the live direct or indirect view of a 

physical environment whose elements are augmented by computer-generated content (text, 

images, videos, 3D models, animations, etc.). Augmented worlds are generated in real-time 

and typically experienced via computer screens, projectors, or head mounted displays 

(HMD). 

 

This system present a rapid approach to Augmented Reality content development that 

requires no 3D modeling skills and no expertise with CAD packages. Our approach 

comprises the use of a simple image-based modeling tool and a custom Augmented Reality 

authoring application, which allows content designers to set up Augmented Reality 

experiences. The process of developing a three dimensional computer representation of an 

object using graphics software is known as 3D modelling. The Image-based modeling 

sequence involves three stages 1. image capturing, 2. point cloud, 4. 3D mesh. The image 

capturing uses Digital photogrammetry techniques require the user to provide a group of 

images of an object acquired from different viewpoints (typically, at small increments around 

the object). The way in which photographs are acquired is a critical aspect of the process, as 

it greatly determines the quality of the final reconstruction. The second step is 

computationally intensive, as it involves the generation of point cloud data from the source 

images. In this step, specialized algorithms identify points of interest in the image set and 

calculate the 3D coordinates of the surface of the object using the collinearity equation that 

defines the relationship between object and image coordinates. Finally, a 3D mesh model is 

generated from this point cloud. Depending on the quality, the resulting mesh may contain 

gaps, so additional cleanup is sometimes necessary. This system makes use of Marker 

Augmented Reality that is black and white unique square patterns. This system use a custom 

authoring tool called Aumentaty Author to develop AR content from 3D 

models generated through image-based modeling techniques that makes 3D modelling easier 

and quicker for the users. 

 

[4].Tai-Wei Kao,”A STUDY ON THE MARKERLESS AUGMENTED REALITY FOR 

PICTURE BOOKS”, Consumer Electronics (ISCE), IEEE Conference Publication on 

2013. 
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Tai-Wei Kao developes a markerless augmented reality (AR) applying for the picture 

books. It uses the scaleinvariant feature transform (SIFT) to realize the markerless augmented 

reality application. In recent years, the picture books have been widely introduced and 

performed with voice, special material, and paper-based 3D object. However, it is 

embarrassed by the display field due to the page limitations. The major task of this system 

aims to apply AR technology for the picture books. It allows viewer an alternative reading 

scenario, providing the display style more diversely, and interactively with the virtual 3D 

objects. Augmented Reality (AR) technique is a method to superimpose virtual objects onto 

the real environment and show on the screen. Augmented Reality enables the system 

interface to create an interacting environment between real and virtual objects with 

harmonically coexist. Augmented Reality has been applied in art to reach the paradigmatic 

potential of Augmented Reality as a new artistic medium. This system select picture books as 

the experimental material to realize markerless Augmented Reality since the picture books 

contain many artificial images that are more easily to apply for object recognition. ARtoolkit 

to localize and identify the objects. However, the ARtoolkit can only provide marker-based 

AR for free version. In order to reach the markerless mechanism, the image identify contours 

using the point-matching algorithm: scale-invariant feature transform (SIFT) to deal with the 

black rectangular framing. The ARtoolkit is used to recognize the object from database and 

fetch the animations of the corresponding 3D objects. Images collect from internet to build 

the database and extract the SIFT features in advance. The proposed method is divided into 

two parts: 1) SIFT-based AR-tagging and 2) object localization and recognition. Most of the 

AR applications apply a marker to treat as the AR-tag (e.g. QR-Code). Different from it, 

SIFT construct AR-tag marker automatically. It enables the interactive scenario more 

intuitively. In this system, the SIFT algorithm is apply for matching the feature points. The 

SIFT descriptor finds the key-point pairs between the testing image and the images of the 

database. The matching points from the SIFT are used in the training process. Based on our 

observation, the scale-space extreme detection produces too many redundant key-points. 

Therefore, the SIFT algorithm performs the precise fitting the object with accurate location, 

scale, and ratio of principal curvatures. To recognize the matched 2D object, the set of 

features is then used to find out the corresponding object from database. When an object is 

recognized by SIFT algorithm, a black rectangular border will be attached and applied for the 

ARtoolkit. 

 

[5].ZhihengZhout, Xiaowen out, Jing Xu ,”SURF FEATURE DETECTION METHOD 

USED IN OBJECT TRACKING”, International Conference on Machine Learning and 

Cybernetics, Tianjin,2013. 

Traditional Mean-shift tracking algorithm cannot adjust the tracking windows 

according to the scale and orientation change of the object during tracking and get accurate 

localization. This system combines SURF feature detection with the Mean-shift tracking, 

which matches the SURF feature in target of current and previous frames, calculate their 

orientation and proportion of scale to realize a scale and orientation changing tracking 

algorithm. The algorithm builds a model to describe the motion of target and forecast the 

location of center, which will get a better initial point and reduce iterations. Target tracking 

technique based on video frequency, especially vehicle tracking, is widely used in traffic 
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monitoring and the security technique of intelligent vehicle. Mean-shift was put forward by 

an article about the estimation of the gradient of a density-function. For taking the color 

histogram of the target as probability density feature, and calculate their similarity by 

Bhattacharry coefficient, target tracking will be an optimization problem that can be solved 

by Mean-shift algorithm. However, traditional Mean-shift tracking algorithm can't get an 

accurate location when the scale or orientation of the target is changing, because it uses an 

invariable bandwidth. In the single bandwidth is replaced by a bandwidth matrix before 

iteration meanwhile, the information of scale and orientation will be calculated. In addition, 

the traditional Mean-shift tracking algorithm neglects the rotation of target. Therefore the 

traditional Mean-shift tracking algorithm can't achieve good performance In order to solve 

this problem, This system use SURF feature detection and matching to get a self-adaptive 

scale of the target. Hessian matrix is the core of SURF feature extraction. Firstly, we 

calculate the symbol of Hessian matrix to get the extremum point. SURF feature point are to 

defined, if they are the maximal value or minimum value of adjacent points. At the same 

time, the scale and orientation will be recorded. When SURF feature points are extracted, we 

can get the corresponding coordinate, scale and orientation through matching SURF feature 

between target and candidate area. This system combines SURF and Mean-shift tracking 

algorithm to overcome the limitation of traditional mean-shift tracking algorithm. We obtain 

a self-adaptive bandwidth based on SURF feature matching. The scale factor is calculated 

from the matched SURF pairs, which is reliable because of the accuracy and stability of 

SURF. And the motion prediction model reduces the iterations of mean-shift algorithm in 

each frame, which can meet the need of real-time tracking. The result shows the proposed 

algorithm has a good performance. 

 

[6].Christopher Stapleton ,”IMAGINATION :THE THIRD REALITY TO THE 

VIRTUAL CONTINUUM”,IEEE international symposium on Mixed and Augmented 

reality on 2011 science and technology proceedings. 

Both the art and science of the imagination have integral roles in defining 

compelling Mixed Reality (MR) experiences. This systm posit that the audience member's 

own imagination is an essential third kind of input in defining the full Virtuality continuum 

for MR. It is traditionally accepted that there are two experiential inputs in MR incorporating 

a combination of stimuli of the real world as well as from virtual artifacts (typically from 

computers). Using a case study of a MemoryScape Prototype for the Maitland Holocaust 

Museum explore how in addition to reality and augmented/virtual reality, imagination 

artistically and scientifically serves as an important third reality to the Virtuality continuum 

to achieve the experience designer's intent for the audience’s perception of MR experiences. 

As Mixed Reality is maturing from a technological capability into an expressive medium, 

fully engaging the imagination can achieve a new level of impact for audiences. The term 

imagination can be defined as the faculty or action of forming new ideas, or images, or 

concepts of external objects not present to the senses that is "a vivid imagination". In the 

design of experiential entertainment such as theme parks, when reality is the canvas of the 

story's author, the designer can set up the audience's expectation just before throwing them 

into total darkness so that they imagine the worst, best, or most compelling personal 
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experience with no additional media. From the case study it reveals that The Vision 

Committee of the Maitland Holocaust Museum was seeking out new opportunities to reinvent 

their small museum into an experience that would make the subject of the Holocaust relevant 

in the lives of a diverse community. Any medium has the challenge of doing justice to the 

story of the Holocaust. The story is so large, diverse, complex, and personal, the more the 

media tries to examine the diverse details, the less it will achieve in telling the larger story. 

The story is difficult to approach without over-simplification or becoming too distressing for 

young perspectives. A MemoryScape installation puts the audience into the shoes of a main 

character by merging the theatical staging and cinematic stages. It is presented as an 

interpreted art installation utilizing theme park techniques presenting historical artifacts and 

context. A MemoryScape installation combines the use of traditional media (literature, audio, 

video and simulation) embedded within a physical theatrical environment. The passive media 

take on a new an experiential presence similar to a theme park. The participant's feeling of 

proximity to the event in a live environment increases the intensity of the experience of the 

user’s. 

 

[7].M.Hamidia “MARKERLESS TRACKING USING INTEREST WINDOW FOR 

AUGMENTED REALITY APPLICATIONS”, Multimedia Computing and Systems 

(ICMCS), IEEE Conference publication on April 2014. 

This system deals with the problem of object tracking in Augmented Reality (AR) 

applications. In the recent years AR has been of increasing interest. It consists of inserting a 

virtual object into a real scene. The temporal coherence between real and virtual objects is 

one of the hardest challenges of the AR system realization. A markerless tracking based on 

the interest points matching using SURF (Speed Up Robust Features) is mostly used, but it 

suffers from high computational complexity. For this reason, this system propose a method 

using an interest window around of the object to be tracked. Moreover, a relationship 

between the object size and the metric threshold of SURF is investigated. The experimental 

results show an improvement of the proposed object tracking method performance compared 

to a standard method based on SURF interest points matching. Computer vision is a potential 

source of many advanced human-machine interaction. One of its applications is augmented 

reality (AR). The main concept behind AR is to integrate extra perceptible elements such as 

sound, graphics, image, video, force feedback, etc., into a user’s real world environment, for 

the purpose of improved understanding and interaction. In addition, the virtual objects display 

information that the user cannot directly detect with his down senses. The information 

conveyed by the virtual objects helps a user perform real-world tasks. In order for AR to be 

effective, the real and computer-generated objects in 3D must be accurately positioned 

relative to each other. In order to make a virtual object into the real world, a virtual camera 

has to be placed in the same position and orientation as the real camera, which requires a 

robust real-time tracking strategy one of the bottlenecks of AR applications. So, two 

approaches of AR are distinguished: marker AR and markerless AR. 

In the first approach, different markers have been designed for AR applications using 

either circular or planar markers. One popular and also publicly available marker based 

tracking software is the ARToolkit developed. ARTag locates potential marker in an image 

by first finding the four sided border contour, and using the corner points to create a sample 
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grid to extract an appearance vector. Thus, markerless tracking approaches using natural 

features of the environment to be augmented for tracking is a much more promising 

approach. It is usually based on the interpretation of a video input stream .Visual markerless 

pose trackers mainly relay on natural feature points. Object tracking is an important task 

within the field of computer vision. Three categories based on the use of object representation 

of tracking algorithms are divided according to: methods establishing point correspondence, 

methods using primitive geometric models and methods using contour evolution. Interest 

point based object tracking is to find significant points in all images of a sequence. SURF is a 

scale-invariant and rotation-invariant feature detector. It is perfect in its high computation 

speed and robustness. The main workhorse of SURF algorithm is the use of the integral 

image for major speed up. An integral image is defined in terms of an input image. The 

integral image is used to compute box filter and Haar filter responses at arbitrary scales in 

constant time per pixel. The SURF detector is based on the determinant of the Hessian 

matrix. In the feature matching stage, interest point descriptors have been compared. Many 

approaches of matching between two images are proposed. After optimizing the matching 

process by RANSAC algorithm, homography matrix is calculated to estimate homography 

between two images (reference and real-time image) using four points. In the tracking 

process based on interest points, local features of reference image that represent the object to 

be tracked are extracted first, where the interest points are detected and the descriptor vectors 

are produced by the SURF method. In the other hand, for each frame that represents the real-

time image of video stream captured by the real camera, the same processes are performed to 

extract the local features. After that, the matching between the images is determined by the 

union of corresponding points using a similarity measure between the descriptor vectors. 

Also, RANSAC algorithm is used to eliminate the outliers that caused errors in the 

homography matrix estimation. The proposed approach is based on using Interest Window 

(IW) around the object to be tracked. This window is defined as an enlarged bounding box. 

The existing system is based on marker based tracker. It can augment black ad white 2D 

colour models. The feature tracking mechanism such as SIFT , SURF are used to convert to 

identify trackers in the image. SURF provides the less features of the image with more 

accuracy. 

 

3.1 EXISTING SYSTEM 

The existing system based on marker-based augmented reality which are black and white 2D 

images. Ivan Sutherland creates the first augmented reality system, which is also the first 

virtual reality system. It uses an optical see-through head-mounted display that is tracked by 

one of two different 6DOF trackers: a mechanical tracker and an ultrasonic tracker. Due to 

the limited processing power of computers at that time, only very simple wireframe drawings 

could be displayed in real time. Most of the AR system are not platform independent. The 

marker-based AR system are similar to bar code template matching system. 

 

3.2 PROPOSED SYSTEM 

The proposed system of AR system can augment the marless-based image. The system can 

augment any high definition image using natural feature tracking algorithm. It can also detect 

basic 3D objects such as cube, cuboid, cylinder,etc., The system is designed with Multi 
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platform development using c# language. Videos can be augmented in the proposed system 

as the virtual content. The user interfaces on the real side is implemented. The system can 

interact from the physical world. Finally the system is extended to Augmented Virtuality 

which is the combination of augmented reality and virtual reality. 

 

5.2 MODULES 

 

1. Augmented Reality 

 

2. Virtual Interaction 

 

3. Augmented Virtuality 

 

5.2.1 AUGMENTED REALITY 

In Video see-through augmented reality system, the user can view virtual objects 

which are overlapped in the image of the real world. It is displayed by the camera - display. 

Smart phones are common products of this kind at present. It is done by natural feature 

tracking methodology. In feature-based visual tracking methods, the target region is 

represented and tracked in the feature space. A discriminative and repeatable feature 

description (e.g. SIFT, SURF, FAST, FREAK, etc.) is required to depict local structures 

according to the information from the spatial neighborhood. The feature representation is 

invariant to changes in viewing conditions such as scale, orientation and contrast. By 

matching the feature descriptors from different images, the same region can be detected 

according to its correspondences. 

 

 

5.2.1.1 INTEREST POINT DETECTION 

Interest points are corners of the image. SURF is a scale-invariant and rotation-

invariant feature detector. It is perfect in its high computation speed and robustness. The main 

workhorse of SURF algorithm is the use of the integral image for major speed up. SURF 

approximates second order Gaussian derivatives with box filters shown in Fig.no.5b. 

Consequently, SURF can reduce the calculation time by using integral images 

 

 

 

 

 

 

 

 

 

Fig.no.5b Approximation for the second order Gaussian partial derivatives 
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5.2.1.2 SURF DESCRIPTOR 

For the purpose of obtaining invariant to image rotation, Haar wavelet responses are 

calculated in and direction within a circular neighborhood of radius 6 around the feature 

point, is the scale at which the feature point was detected. Then, constructs a square region 

aligned to the selected orientation and extracts the SURF descriptor from it. The Haar 

wavelets can be quickly computed by integral images. The window is divided into 4×4 sub-

regions when the dominant orientation is estimated and included in the interest points each 

sub-region is formed a 4-dimensional vector defined as in fig.no.5c. 

 

 

 

 

 

 

 

 

 

 

 

Fig.no.5c Feature descriptor of SURF 

 

where , are the Haar wavelet responses in horizontal direction and vertical respectively. dx , 

are the absolute values of these responses. 

 

5.2.1.3 SURF FEATURE MATCHING 

In the feature matching stage, interest point descriptors have been compared. Many 

approaches of matching between two images are proposed. Lowe proposed the using of the 

ratio between the Euclidean distance to the nearest and the second nearest neighbors. 

However, the method just matches feature points from a single direction. The error rate of 

matching is to remain high. An approach of matching proposed in using matching feature 

points from bidirectional directions, which improves the accuracy of matching and reduces 

the computational efficiency. In the tracking task, the feature matching is done between the 

reference image and the real-time image. All descriptors can be extracted from reference 

image and real-time image and then rough matching is implemented by the nearest neighbor 

matching method. The accuracy of the matching has a direct impact on the validity of the 

solved transformation matrix. RANSAC (random sample consensus) algorithm is used to 

eliminate matching errors and to obtain the optimal transformation matrix between images. It 

is an effective method of approximating model parameters, is adopted to eliminate outliers. 

 

SURF ALGORITHM 

using namespace cv; 

 

void readme(); 
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/** @function main */ 

int main( int argc, char** argv ) 

 

{ 

if( argc != 3 ) 

{ readme(); return -1; } 

 

Mat img_object = imread( argv[1], CV_LOAD_IMAGE_GRAYSCALE ); 

Mat img_scene = imread( argv[2], CV_LOAD_IMAGE_GRAYSCALE ); 

 

if( !img_object.data || !img_scene.data ) 

{ std::cout<< " --(!) Error reading images " << std::endl; return -1; } 

 

 

//-- Step 1: Detect the keypoints using SURF 

Detector int minHessian = 400; 

 

SurfFeatureDetector detector( minHessian ); 

 

std::vector<KeyPoint> keypoints_object, keypoints_scene; 

 

detector.detect( img_object, 

keypoints_object ); detector.detect( 

img_scene, keypoints_scene ); 

 

 

//-- Step 2: Calculate descriptors (feature vectors) 

SurfDescriptorExtractor extractor; 

 

Mat descriptors_object, descriptors_scene; 

 

extractor.compute( img_object, keypoints_object, descriptors_object 

); extractor.compute( img_scene, keypoints_scene, 

descriptors_scene ); 

 

//-- Step 3: Matching descriptor vectors using FLANN matcher 

FlannBasedMatcher matcher; 

std::vector< DMatch > matches; 

 

matcher.match( descriptors_object, descriptors_scene, matches 

); double max_dist = 0; double min_dist = 100; 

 

//-- Quick calculation of max and min distances between 

keypoints for( int i = 0; i < descriptors_object.rows; i++ ) 
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{ double dist = matches[i].distance; 

if( dist < min_dist ) min_dist = dist; 

if( dist > max_dist ) max_dist = dist; 

} 

 

printf("-- Max dist : %f \n", max_dist ); 

 

printf("-- Min dist : %f \n", min_dist ); 

 

//-- Draw only "good" matches (i.e. whose distance is less than 3*min_dist ) 

std::vector< DMatch > good_matches; 

 

for( int i = 0; i < descriptors_object.rows; i++ ) 

{ if( matches[i].distance < 3*min_dist ) 

{ good_matches.push_back( matches[i]); } 

 

} 

Mat img_matches; 

drawMatches( img_object, keypoints_object, img_scene, keypoints_scene, 

good_matches, img_matches, Scalar::all(-1), Scalar::all(-1), 

vector<char>(), DrawMatchesFlags::NOT_DRAW_SINGLE_POINTS ); 

 

//-- Localize the object 

std::vector<Point2f> obj; 

std::vector<Point2f> scene; 

 

for( int i = 0; i < good_matches.size(); i++ ) 

 

{ 

//-- Get the keypoints from the good matches 

 

obj.push_back( keypoints_object[ good_matches[i].queryIdx ].pt 

); scene.push_back( keypoints_scene[ good_matches[i].trainIdx 

].pt ); 

 

} 

 

Mat H = findHomography( obj, scene, CV_RANSAC ); 

 

//-- Get the corners from the image_1 ( the object to be "detected" ) 

std::vector<Point2f> obj_corners(4); 

obj_corners[0] = cvPoint(0,0); obj_corners[1] = cvPoint( img_object.cols, 0 ); 
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obj_corners[2] = cvPoint( img_object.cols, img_object.rows ); obj_corners[3] = 

cvPoint( 0, img_object.rows ); 

 

std::vector<Point2f> scene_corners(4); 

 

perspectiveTransform( obj_corners, scene_corners, H); 

 

 

5.2.1.4 CAMERA CALIBRATION 

The goal of an image-based object calibration/registration is to start with a calibrated 

camera and compute the object-to-camera transformation of a single object for which there is 

a known geometric model and landmark points. The position of an object is determined 

“through the lens” of the camera. The camera is usually the same camera used to capture the 

video signal that is combined with the graphics. The calibration begins by capturing an image 

of the real-world object and locating the set of landmark points in the image. There is a great 

deal of work in the area of automatic pose determination in the computer vision literature, but 

in general these techniques apply to only limited classes of models and scenes. In our work, 

the locations of landmark points in the image are identified interactively by the user. We 

assume that the points are mapped from known locations in 3-space to the image via a rigid 

3D transformation and a projection. 

Because the camera is already calibrated, its coordinate system is known. Finding the 

position of the object in camera coordinates is identical to the camera calibration problem, 

except that we assume the internal parameters are known. Since this is a non-linear 

optimization problem, it is important to select the starting point properly. This is done by 

using the solution as the initial guess. This initial guess is often sufficiently close to the 

correct solution that the optimization method converges to the final solution within a small 

number of iterations. 

 

5.2.2 VIRTUAL INTERACTION 

Almost all Mobile Augmented Reality applications allow for users to interact with the 

3D augmented world through touch events on the device’s screen, but we propose a new 

interaction method, that we define as Virtual Buttons, and which will allow users to interact 

directly with the augmented information. 

The main idea is easy. In addition to the already well-known objects placed in the real 

world to carry out an image or object tracking, where a video or a 3D object usually is 

layered, we suggest to add buttons to the scene which the user will be able to virtually press 

those buttons. As can be seen in some scenes of the following video, these “virtual buttons” 

are layered in some places of the real world and allow the user to interact with the software 

only by pressing them. This new way of interaction is called virtual interaction, which is a 

very important area for future research. The interaction can be done by placing virtual 

buttons. Virtual buttons are the special key points which can be placed on the augmented 

reality tracker. The size and placement of Virtual buttons must be considered when designing 

an experience that uses them. 
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In this section, we accessed the videos from the real world using virtual buttons. 

Using augmented reality virtual interaction we control any virtual environment. In this 

feature Virtual Buttons are entitled with numbers 1 to 5. Whenever the user hides the button, 

the local rules will trigger. These rules can formulate in pause, play, change the video 

content. 

 

5.2.3 AUGMENTED VIRTUALITY 

The final module in this paper proposes the extension of augmented reality with the 

Virtual Reality (VR). Thus we can get the Augmented Virtuality experience which is the 

other extreme of Milgram’s mixed reality. It is all about the creation of a virtual world, which 

should be designed in such a way that users would find it difficult to tell the difference from 

what is real and what is not. Furthermore, VR is usually achieved by the wearing of a VR 

helmet or goggles similar to the Oculus Rift. 

 

Both virtual reality and augmented reality are similar in the goal of immersing the 

user, though both systems to this in different ways. With AR, users continue to be in touch 

with the real world while interacting with virtual objects around them. With VR, the user is 

isolated from the real world while immersed in a world that is completely fabricated. As it 

stands, VR might work better for video games and social networking in a virtual 

environment, such as Second Life, or even PlayStation Home. 

 

In this system we combined Augmented Reality and Virtual Reality by Google 

Cardboard. It should be integrated with mobile phone and it works by placing the mobile 

device at the optimal distance away from the convex lenses. Then, by using compatible 

augmented reality applications, the lenses create a 3D effect when held up to your eyes. 

Anyone can even move your head around, and the images will respond as if you're in the 

same place as what's displayed on your screen. 

 

6.1 EXPERIMENTAL SETUP 

The setup integrates .Net Frameworks and java plugins to develop the application in 

multiplatform. It uses Unity3D engine to control the virtual content. Visual basic C# and 

Visual basic .NET with OpenCV plugins for analyzing features in the image 

 

6.1.1 .NET FRAMEWORK 

.NET Framework  is a software framework developed by Microsoft that runs primarily  on 

Microsoft Windows. It includes a large class library known as 

Framework  Class  Library (FCL)  and  provides language  interoperability(each language can 

use code written in other languages) across several programming languages. Programs written 

for .NETFramework execute in a software environment (as    contrasted to hardware 

environment),    known as Common Language Runtime (CLR), an application   virtual 

machine that provides services such as security, memory management, and exception 

handling.  FCL and CLR together constitute .NET Framework. 
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6.1.2 UNITY3D ENGINE 

Unity is a cross-platform game engine developed by Unity Technologies and used to 

develop video games for PC, consoles, mobile and websites. First announced only for OS X, 

at Apple’s Worldwide Developers Conference in 2005, it has since been extended to target 

more than fifteen platforms. 

 

6.1.3 OPEN CV 

OpenCV (Open Source Computer Vision Library) is an open source computer vision 

and machine learning software library. OpenCV was built to provide a common infrastructure 

for computer vision applications and to accelerate the use of machine perception in the 

commercial products. Being a BSD-licensed product, OpenCV makes it easy for businesses 

to utilize and modify the code. 

 

The library has more than 2500 optimized algorithms, which includes a 

comprehensive set of both classic and state-of-the-art computer vision and machine learning 

algorithms. These algorithms can be used to detect and recognize faces, identify objects, 

classify human actions in videos, track camera movements, track moving objects, extract 3D 

models of objects, produce 3D point clouds from stereo cameras, stitch images together to 

produce a high resolution image of an entire scene, find similar images from an image 

database, remove red eyes from images taken using flash, follow eye movements, recognize 

scenery and establish markers to overlay it with augmented reality, etc. OpenCV has more 

than 47 thousand people of user community and estimated number of downloads exceeding 7 

million. The library is used extensively in companies, research groups and by governmental 

bodies.  It has C++, C, Python, Java and MATLAB interfaces and supports Windows, Linux, 

Android and Mac OS. OpenCV leans mostly towards real-time vision applications and takes 

advantage of MMX and SSE instructions when available. A full-featured CUDA and 

OpenCL interfaces are being actively developed right now. There are over 500 algorithms 

and about 10 times as many functions that compose or support those algorithms. OpenCV is 

written natively in C++ and has a templated interface that works seamlessly with STL 

containers. 

 

6.2 EXPERIMENTAL RESULT 

Several applications are creating using mixed reality systems which can be used for 

civil, medical, military, education and many other fields. Using this system virtual civil 

prototype, wireless control mechanism without embedded system, museum and zoo effect 

applications are implemented in this paper. 

 

6.2.1 VIRTUAL CIVIL PROTOTYPE 

In reality civil engineers apply lots of CAD designing techniques to develop their 

architectural plan and developing 3D prototype. However the users lack of knowledge about 

CAD and civil modeling unable to view their dream home. In this system we are applying the 

concepts of virtual content to create 3D-modeling. Through this users can view their home as 

required in their imagination view. In additional to this system also enables to visualize the 

interior decorations of their home. The users can use this system to realize, construct, modify 
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and built their home. This system serves a good communication between user’s and civil 

engineers and restores conflicts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.no.6a Virtual Civil Prototype 

 

Figure 6a involves augmenting a 3D virtual house on the 2D prototype plan. 2D 

prototype images can be tracked using SURF mechanism and virtual houses are loaded using 

camera calibration. Transformation for virtual content should be applied for virtual content 

based on the real image. Several interior 3D objects can place on the virtual house. This 

provides the users to view the interior decorations using extended tracking. 

 

6.2.2 WIRELESS CONTROL MECHANISM WITHOUT EMBEDDED SYSTEM 

In this system, user interaction can be developed on the real object. Features are tracked 

on the real side. Virtual buttons are the placed on the real side features. Local rules are loaded 

on virtual buttons. When the virtual buttons(fig 6b) are pressed , the local rules will triggered. 

The rules can be set as close the video, change the video, scale the video. 
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Fig.no.6b Control Virtual contents using Virtual Buttons 

 

6.2.3 MUSEUM AND ZOO EFFECT 

This application is extended with virtual reality using google cardboard(fig 6d). Thus 

augmented virtuality application is created. 2D Dinosaur skeleton images(fig.6c) are 

augmented with 3D virtual Dinosaur models. This produces the realistic view of 3D 

dinosaurs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.no.6c Museum and Zoo Effect 
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Fig.no.6d Google Cardboard 

 

7.1 CONCLUSION 

With the growing real-world use of Mixed Reality (MR) within transformational 

applications such as training, education, and marketing, there needs to be a consensus about 

how the science of the brain engages with the art of the media to explore the true impact of 

MR on the human experience and its performance. In Module I Augmented Reality concepts 

are implemented and developed application used for civil architectural design. It 

demonstrates the virtual construction of the building. The user can visualize the inner part of 

the building in three dimension. In Module II Virtual Interaction is implemented. The user 

can control the virtual data from the real world.The user can control videos as the virtual data. 

In Module III Augmented Reality concept is extended with Virtual Reality. It is the other 

extreme of Milligram’s Reality-Virtuality continuum. We developed Zoo in the Museum 

experience using google cardboard. When we place the cardboard on skeletons of dinosaurs, 

3D dinosaur virtual objects can be seen in real experience. Though it’s currently in its 

infancy, MR technology will change how we work. Our ability to integrate AR applications 

into our everyday business situations is driving not only a new workplace, but a new 

employee mindset. It is completely revolutionizing how we collaborate and access the data. 

 

7.2 FUTURE ENHANCEMENT 

AR is still in infancy stage, and as such, future possible applications are infinite. 

Advanced research in AR includes use of head-mounted displays and virtual retinal displays 

for visualization purposes, and construction of controlled environments containing any 

number of sensors and actuators . MIT Media Lab project “Sixth Sense” is the best example 

of AR research. It suggests a world where people can interact with information directly 

without requiring the use of any intermediate device. Other current research also includes 

Babak Parviz AR contact lens as well as DARPA’s contact lens project. MIT Media Lab 

multiple research applications such as My-Shopping Guide and TaPuMa. Parviz’s contact 

lens opens the door to an environment where information can only be viewed by the user. Of 

course, this can also be done by using glasses as opposed to contact lens, but the advantage in 

both cases over using a cell phone, for instance, is that no one else but the user can see the 

information projected, making it very personal. Even the future is not far from challenges for 
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augmented reality. We see social acceptance issues, privacy concerns, and ethical concern 

arising with the future of augmented reality applications in the industry. 
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