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VR Based Remote Campus Tour
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Abstract: We recommend a system called "*Virtual Tour of College Infrastructure™ that gives a virtual college tour to visitors,
such as students, parents, and guests. They may be interested in learning about the facilities and infrastructure offered by the
college. For this, students must really travel to the college campus, which will take a lot of their time and effort and cost money
for those who live far away. The suggested solution offers a virtual perspective of the infrastructure at the college in order to
address this problem. This enables visitors access a certain department or lab from a distance. Additionally, it can be displayed at
the College's main gate to assist visitors in finding a certain student, member of staff, or lab by outlining the precise route
through the "'Search™ module. Virtual reality is essentially how this technology operates. Combining two or more photos to
create an image panorama is the procedure. The method of producing an image panorama from a collection of photos with
overlapped fields is known as image stitching. The process of stitching together photographs is difficult because of issues
including noise-corrupted images, indexing a lot of images, high image resolution, parallax, and scene motion. Another
difficulty is getting rid of seams that are noticeable. This work applied a feature-based automatic image stitching approach to
obtain a broad seamless panorama.

Keywords: Image stitching , Virtual reality, SIFT, A* algorithm.

L. INTRODUCTION

Nowadays, practically every institution and organisation uses the Internet network to disseminate information to the general public. A
web application technique that utilises the Internet network is a very suitable method for showcasing organisations' assets and
encouraging the release of public information. The web application technique significantly improves businesses' capacity to
communicate their strategies and other pertinent information to their key stakeholders. Rich content, including multimedia elements
like text, audio, images, animation, and video, is supported by the web application. In reality, we can add interactive elements to web
apps to make them more interesting and varied. The word "interactive™ is frequently used to describe how two objects interact and
influence one another. Therefore, it is important to deliver public information in a way that is engaging, thorough, and meaningful. It
is thought to be particularly appropriate to assist the provision of fascinating public information by developing a web-based campus
virtual tour 360-degree information system application. One application of virtual reality in contemporary education is campus visual
navigation. For better administration, this application focuses on campus digitization and virtualization.In many fields, a large-view,
high-resolution image is typically necessary. Currently, there are two primary methods for acquiring these images: the first involves
fixing the camera's shaft and taking pictures as it pivots, and the second involves fixing the camera’s light center, moving the lens
horizontally, and taking pictures. It is required to learn image stitching techniques in order to combine these images into a wide-view,
high-resolution image. The method of combining photos with overlapped sections to create an image with a broad field of view and
high resolution is known as image stitching, also known as image mosaic. Typically, feature matching is used to determine the
corresponding spots of the images for stitching when two photos with overlapped areas are supplied. To place the photos under the
same coordinate system, image registration is done. Due to the possibility of various outside surroundings and camera settings (such
exposure) at the time those photographs are captured, seam removal is used to remove the seam. Consequently, picture registration
and seam removal are important image stitching approaches. The requirements for accuracy and time have been updated as a result of
the development of new approaches. Numerous advancements in this sector have been made recently. For instance, optimal seam
approaches create a more seamless transition between two images, while scale-invariant feature transform (SIFT) and speed-up robust
feature (SURF) methods increase the precision of image registration to some extent.

1. RELATED WORK
A virtual tour is an interactive representation of a real-world site on the planet, typically made up of a textual narrative, still
photographs, and panoramic views. The phrase "panorama” refers to an unbroken tour or view because a panorama is typically a
collection of images the photographer or videographer took.These virtual tours were created using a vantage point, a set of panoramic
photos. A virtual tour is essentially a computerised environment that digitally recreates well-known locations.
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This technique gives consumers a unique impression that they are visiting the location in the future. Numerous academic and business
applications make use of virtual environments. Virtual tour applications have been studied and are intended for a variety of uses. A
project idea for a "Virtual tour at Tsinghua University” was put forth by Wu et al. Wu's study is presently restricted to the production
of panoramic photographs, and user control and rotational functions are not offered.

In order to create an interactive virtual navigation application for developing and deploying a digital campus approach, Yang et al.
proposed a workable concept and development environment. In-depth research is still required when taking this approach into account
in real-time interactivity, particularly when significant amounts of data are involved. Manghisi suggested using gestures to navigate a
display of a virtual tour application. In order to increase user engagement, this study also contrasts the current interface with a
conventional mouse-controlled menu with the suggested gesture-based interface.

We can emphasise discrepancies between the research by using the ones we've stated that are related. To create 360-degree images
We processed the stitched data using a very effective SIFT algorithm along with HTML, CSS, React.JS, VUE.JS, and Node.JS to
create a 360-degree panoramic virtual tour. Therefore, in this case, we leverage tried-and-true performance algorithms and then
integrate them into a virtual tour campus application that aims to highlight institutions' assets and promote the release of publicly
available information.

1. SURVEY OF RECENT METHODS
Author Jimbo Lu et al.(2021) [1] Before image alignment author found that using CLHAE algorithm to enhance image contrast can
increase the spared of matching points on the object in the low contrast images. To achieve more precise matching points author
extracted feature points and matched them through SIFT algorithm firstly and then detected matching points by improved ZNCC
algorithm.
Author C.Ravi et al.(2020) [6] stated that effective feature matching and detection methods including Speeded-Up Robust Features
(SURF), Scale-Invariant Feature Transform (SIFT), features from Accelerated Segment Test (FAST), Euclidean distance, and
Random Sample Consensus (RANSAC) uses for the stitching of images . When utilising RANSAC to match images, the FAST
approach provides effective matching spots that improve the stitched image. Depending on the nature of the situation, a method is
chosen and future work will involve stitching panoramas together using video instead of images
Zhaobin Wang et al.(2020) [8] mistrydescribed research on various image stitching approaches, such as seam removal, seam
removal, and quality rating. They claim that SURF-based registration takes up less time than SIFT-based registration. With the use
of point clouds, we may modify the matching and registration processes to take the depth dimension into account and can create
image stitching for unique applications.
A. Candra et al.(2020) [11] states that Dijkstra's can handle the shortest path search with the best results in a longer search time as one
variation of the greedy algorithm. The best-first search method A-Star, which can handle the shortest path search with a faster time
but is not always optimal, contrasts with Dijkstra's. by comparing Dijkstra's with A-benefits Star's and drawbacks. Additionally, the
authors contrast Dijkstra's and A-star based on Big-Theta () complexity and running time. There are instances where the routes
generated by the two algorithms disagree, resulting in variations in the total distance generated. In this instance, it has been
demonstrated that A-running Star's time is quicker than Dijkstra's. Dijkstra's is ®(n2)and A-Star is @(m*n), where 0 <m <n.
Shreyas Mistry et al.(2016) [14]alexprovide a way for us to the complete process of stitching together images from camera-
captured images using software on a computer. Image acquisition, image registration, and image mixing are the primary phases. The
HARRIS corner detection technique is used throughout the image registration process to identify features. Outliers from the two
photos will be removed using the RANSAC method.
Author Alex et al.(2020) introduced method of creating seamless panorama (feature based) using SIFT KNN and RANSAC.
Method uses scale-invariant features Transform(SIFT ) to extract features, KNN algorithm is used for feature matching and random-
sample consensus to calculate homography. The algorithm needs improvement in robustness in stitching 3 or more images.

V. METHODLOGY
A. System Design
In this research, the SIFT method is used to develop virtual tour 360 applications. Applications are created with a web environment
running on the Internet network in mind.The Architecture of the system is shown in fig.1:
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Fig.1. System Architecture

B. SIFT Algorithm

To implement feature extraction, SIFT was used. For SIFT algorithms, there are four fundamental steps: identification of scale-space
extrema, localisation of keypoints, assignment of orientation keypoint descriptor, etc. Gaussian blurring is used to create an image
pyramid from each image, and after that, neighbouring images are subtracted to create the Difference of Gaussian (DOG) pyramid. If
the DOG is located, local extrema will be looked for in photos. A list of possible important sites is generated using extremea
detection. Some of them, however, are unstable. Applying some restrictions will help to filter some points. If the intensity is below a
specified threshold value, the first extrema are disregarded. The second is the removal of some edge-located points and low-contrast
critical points. The keypoint orientation assignment comes next. Each key point will be given an orientation in this step based on the
local image gradient directions that were used to generate the keypoint descriptors.

C. A* Algorithm

Using the current state of the map and other objects, pathfinding is used to decide how an object will move from one location to
another. Finding the quickest route between a starting location and an ending point is done using a searching algorithm.lt is a
practical approach that is frequently applied to map traversal to determine the quickest route. To aid in the development of a robot
that can navigate on its own, A* was initially developed as a graph traversal problem. It continues to be a very used approach for
traversing graphs. Algorithms must be able to swiftly process and generate the shortest route to a destination placein order to solve
the pathfinding problem. The A* algorithm is one of the pathfinding algorithms. Dijkstra's approach is improved by Algorithm A*
by changing heuristic functions. The Dijkstra method's overall trajectory cost will be minimised by A*. At the right time, A* will
offer the best option. When there is no blockage on the map and the case search path is straightforward, A* performs as quickly and
effectively as Dijkstra. In the situation of a map containing a hitch, A* can locate a route without becoming stuck by an already
present impediment.

D. Equations
Our technique moves the overlapping area inside the reference image using 1 image as a reference image. In order to calculate
relativity, the second picture must move. Suppose I1 is the referrer and 12 is another image, the overlapped areas are known as Q1
and Q2, whose sizes are M X N. The relativity R can be known as
R=x=1M>Yy=1NY|Ql(x,y)—Q2(x,y)|
The A* algorithm looks for the shortest route between the starting and ending places.
f=g+h
where g is the cost of moving and h is heuristic value. approximation heuristics - Manhattan distance —
It is nothing but the sum of absolute values of differences in the goal’s x and y coordinates and the current cell’s x and y coordinates
respectively, i.e.
h = abs (current_position. x — goal. x) + abs (current_position. y — goal. y)
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V. CONCLUSION

The proposed system provides an interactive tour around the institution, focusing on the computing division. A department or lab can
be visited from a distance using this useful technology, which also shows a virtual map of the way to get there. To save time, it offers
a virtual tour to all guests who wish to visit our university. An excellent level of matching can be achieved by using the picture
stitching algorithm to create a high-quality panoramic image.

The application is more engaging than the actual site because to the motion feature's implementation. The audience will now have a
new experience in finding the necessary information in a meaningful way because to the availability of different information content,
including text, images, and dynamic panoramas.

VI. FUTURE SCOPE
The "VR Based Remote Campus Tour" web-based solution, which is only relevant to one college, enables the development of a
uniform framework for varied infrastructure. Real-time viewing is possible because the system provides a static virtual view. We
can develop virtual tours for all other colleges, as well as numerous other business and educational visits. Future improvements are
needed to meet the project's constraints, such as upgrading the voice recognition to a paid plan to increase the service's level of
assurance and enhance the user interface.
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