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Abstract. Augmented Reality (AR) combines the real world with a computer or virtual world by incorporating
computer-generated images into reality. It involves overlaying visual, auditory, or other sensory information in
the real world to enhance the overall experience. In the context of augmented reality, teleportation refers to the
capability of virtually transporting an individual from one location to another using AR technology. Essentially,
it allows someone to perceive themselves in a different location without being physically present. Teleportation,
in this sense, involves traveling through an imagery mode of transportation, moving from one place to another
without physically crossing physical boundaries. The proposed work is a significant application of teleportation
through mobile devices, where users can utilize their mobile cameras to scan their surroundings and create a
gateway to another world
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1 INTRODUCTION

The fusion of Augmented Reality (AR) and teleportation, which involves instantly transporting oneself
to different locations, represents a remarkable combination that revolutionizes our perception and interaction with
the environment. AR with Teleportation integrates state-of-the-art advancements in computer vision, artificial
intelligence, and spatial mapping to deliver seamless and immersive experiences. Through AR, virtual objects,
information, and interactive elements seamlessly merge with our reality, enriching our comprehension, entertain-
ment, and engagement with the surrounding world. When teleportation is introduced, we gain the ability to trans-
cend physical boundaries and effortlessly transport ourselves to real and imagined places, unconstrained by time
and space.

Imagine the ability to explore ancient historical sites, roam among dinosaurs, or journey to distant planets,
all from the comfort of your living room. With AR and teleportation, you can seamlessly blend into these virtual
environments, interact with virtual objects, and even communicate with individuals from various parts of the
world as if you were physically present. Furthermore, AR with Teleportation extends beyond entertainment and
leisure, holding the immense potential to revolutionize industries such as education, healthcare, architecture, and
engineering. It facilitates virtual training, remote consultations, realistic simulations, and collaborative design
processes. The possibilities are limitless, resulting in transformative impacts. However, it's essential to
acknowledge that while AR with Teleportation offers incredible opportunities, it remains a rapidly evolving tech-
nology. Like any technological advancement, it presents challenges and ethical considerations that require atten-
tion, including privacy, data security, Fig 1: Principle of augmented reality with teleportation- and the risk of
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addiction or excessive reliance on virtual experiences. As we venture deeper into this realm of boundless imagi-
nation and innovation, let us embrace the vast potential of Augmented Reality with Teleportation, unlocking a
world where reality and fantasy intertwine, transporting us to extraordinary realms limited only by our imagina-
tion.

2 LITERATURE CRITIQUE

This section covers a range of established principles and concepts associated with Augmented Reality
(AR) and Teleportation. Through an examination of the existing literature, the goal is to gather valuable insights
into the current research status, advertisements, and potential future paths in these domains. The overall concept
is depicted in Figure 1.

Augmented Reality (AR) Principles: The literature reveals several fundamental principles in AR [1] Over-
laying Virtual Content: AR involves overlaying virtual content, such as images, videos, or 3D models, onto the
real-world environment. This integration requires accurate tracking of the user's position and orientation and pre-
cise alignment of virtual objects with the physical world. Spatial Mapping and Environment Understanding: [2]
AR relies on spatial mapping techniques to create a digital representation of the real-world environment. This
involves recognizing and mapping physical surfaces, objects, and their spatial relationships to enable virtual con-
tent placement and interaction. Real-Time Rendering and Display [3] AR systems must render virtual content in
real time, considering factors like lighting, shadows, and occlusion to create a seamless integration between the
virtual and physical worlds. The rendered AR scene is then presented to the user through a display device, such
as a smartphone or smart glasses. Teleportation Principles [4] Teleportation, although not yet a reality in the
traditional sense, encompasses concepts that blend with AR: Virtual Transportation: Teleportation in AR involves
virtually transporting users to different locations or environments. By dynamically rendering the virtual environ-
ment based on the user's movement and interaction, users experience the illusion of being present in remote or
virtual destinations. Seamless Transitions [5, 20] Teleportation should provide seamless transitions between phys-
ical and virtual spaces. The technology must ensure smooth integration of the user's surroundings and virtual
content, maintaining spatial consistency and minimizing any jarring disruptions in the experience. Interaction and
Collaboration [6] Teleportation can enable users to interact and collaborate with others, regardless of their physical
location. This aspect opens up opportunities for remote collaboration, shared virtual experiences, and social inter-
actions within the virtual environment.[7] detailed description of the ARToolKit's tracking algorithm and perfor-
mance evaluation of the ARToolKit, including its accuracy, robustness, and real-time capabilities.[8] Critiquing
the findings involves assessing whether they are supported by evidence, presented clearly, and aligned with the
stated objectives. The critique should also evaluate the significance of the findings and their potential implications
for the field of education.[9,19] evaluate the significance of the proposed module in addressing current challenges
or gaps in e-learning.[10] exploration and analysis of edge-based solutions in the context of augmented reality
(AR).[11] The exploration of edge-based solutions in AR might highlight how distributing computational tasks
across edge devices can improve scalability and resource efficiency. Edge computing can help handle large vol-
umes of data and processing demands by utilizing the capabilities of local devices, reducing the burden on cen-
tralized servers.[12] factors influencing the adoption of augmented reality (AR) and mixed reality (MR) technol-
ogies in the manufacturing industry.[13] explore how AR technology can be used in the maintenance, repair, and
servicing of metallurgical equipment.[14] explore the combination of service learning and AR technology in the
context of Grade 12 Biology education, and discuss the benefits and challenges of incorporating these approaches
into the curriculum.[15] virtual pets in augmented reality refer to digital creatures that users can interact with and
care for in a real-world environment using AR technology.[16,21]

Augmented reality can provide real-time guidance and visualization during surgical procedures. By overlaying
virtual information onto the surgeon's view, AR technology can assist in the accurate placement of instruments
and implants, improving precision and reducing the risk of errors. "Ubiquitous AR [17, 22]" suggests that the
focus of the paper may be on enabling AR experiences that are seamlessly integrated into everyday environments.
This could involve tracking people in various contexts, such as indoor or outdoor settings, and addressing the
challenges associated with tracking in different lighting conditions, occlusions, or crowded environments.[18]
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"ubiquitous AR" suggests that the focus of the paper may be on enabling AR experiences that are seamlessly
integrated into everyday environments. This could involve tracking people in various contexts, such as indoor or
outdoor settings, and addressing the challenges associated with tracking in different lighting conditions, occlu-
sions, or crowded environments.

3 IDENTIFIED LIMITATIONS IN THE EXISTING SCHEME

From our literature critique, it is to be observed that various researchers have suggested numerous approaches to
Web Services, which include Marker-based Tracking, Feature-based Tracking, and Sensor Fusion Algorithm-
based mechanisms to improve the performance of Augmented Reality, and there is a need to offer efficient ser-
vices to the clients without any issues. Common drawbacks of Augmented Reality are listed below.

1.Tracking and mapping limitations.
2.Seamless Transition and continuity
3.Network and connectivity challenges
4.Ethical and Privacy Considerations

To address the above-mentioned limitations, the proposed model is constructed with a proficient augmented real-
ity mechanism which helps to improve the overall performance of the project.
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Fig. 1. Principle of augmented reality with teleportation

4 PROPOSED METHODOLOGY

This proposed work aims to enhance the augmented reality (AR) experience by incorporating Simulta-
neous Localization and Mapping (SLAM) techniques, ORB (Oriented FAST and Rotated BRIEF) feature extrac-
tion, Frame and object recognition using region-based Convolutional Neural Networks (CNNs). By combining
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these algorithms, the goal is to improve the accuracy of AR tracking, enable teleportation capabilities, and enhance
object recognition in the AR environment.

1. SLAM Integration: Integrate SLAM algorithms, such as the popular ORB-SLAM or LSD-SLAM, into
the AR system. Utilize the camera feed from the AR device to estimate the camera pose and construct a map of
the environment in real time. Implement loop closure detection and map optimization techniques to improve the
accuracy and stability of the SLAM system.

2. ORB Feature Extraction: Algorithm to extract robust and distinctive features from the camera frames.
Apply the FAST corner detection algorithm to identify critical points in the images. Compute the BRIEF de-
scriptors to represent the local features, enabling efficient feature matching and tracking.

3. Teleportation Implementation: Implement a teleportation mechanism that allows users to navigate to
different locations in the AR environment. Utilize the SLAM system to accurately estimate the user's position and
orientation in the real world. Enable users to select teleportation destinations by interacting with the virtual envi-
ronment or predefined teleportation markers.

4. Object Recognition using Region-based CNNs: Employ region-based CNN algorithms, such as Faster
R-CNN or Mask R-CNN, for robust object detection and recognition. Train the CNN models on labeled datasets
to recognize specific objects or classes relevant to the AR application. Integrate the object recognition module
into the AR system to enable real-time detection and tracking of recognized objects.

5. Teleportation Constraints and Safety Measures: Define constraints and safety measures for teleportation to
ensure a seamless and safe user experience. Consider factors such as obstacles, collision detection, and environ-
mental limitations to prevent teleportation to prohibited or unsafe areas. Implement visual cues, user feedback, or
haptic feedback to provide users with awareness of teleportation boundaries and potential risks.

6. User Interface and Interaction: Design an intuitive user interface that enables users to interact with virtual
objects and trigger teleportation actions. Incorporate gestures, touch interactions, or voice commands to facilitate
user interaction and teleportation control. Provide visual feedback and guidance to enhance the user experience
and make teleportation interactions more intuitive.

7. Performance Optimization: Optimize the performance of the proposed system by leveraging hardware acceler-
ation, parallel computing, or optimization techniques. Ensure real-time responsiveness and smooth rendering of
the AR environment and teleportation transitions. Consider the memory and processing constraints of the target
AR devices for efficient resource utilization.

Procedure: An Introduction to Augmented Reality with Teleportation
1. Create models and textures you want to generate (png, jpg formats)
2. Create portal component (js)
const  portalCameraComponent//Createa component named "portalCam-
eraComponent" tapToPlacePortalComponent//handles events for placing the portal and animates
its elements.
promptFlowComponent//displays and dismisses a prompt overlay with text.

spinComponent//animates rotation of an entity around a specified axis. Export the components for use in other
modules.

3. Create immersive (js)

/I Pseudocode for responsive Immersive Component Responsive Immersive Component: init(): on Attach(ses-
sionAttributes): on xrloaded():

/I Add camera pipeline modules export {responsivelmmersiveComponent}
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4, Create App.js

Import the CSS file.

Import the required components.

Register the components with their respective names.

Register the 'auto-play-video' component that plays the specified video.

5. Create body.html

Hide overlay with ID "overlay".

Create an A-Frame scene with immersive properties, loading and runtime error components, and renderer settings.
Define assets for models, textures, and videos.

Create entities for the camera, hider walls, lights, portal contents, and portal.

Add necessary components, positions, rotations, scales, and materials to the entities.

The sequence diagrams help to understand requirements, the proposed system’s sequence diagram is shown below
in Fig 2.

AR System Flow

User Sensor Fusion Environment AR Content AR Rendering
Mapping Generation

Sensor data
- —
Rendered Scene
Spatial map 3
Rendered Scene
e
K Rendgred Scene
Sensor Environment AR Content AR
Fusion Mapping Generation Rendering

Fig. 2. Sequence Diagram
5 EXPERIMENTAL ENVIRONMENT AND RESULTS
The projected augmented Reality project has been implemented using node js, HTML,

CSS, and javascript Languages. The performance of the system is accessed on an 11th Gen Intel(R) Core(TM) i5-
11300H @ 3.10GHz 3.11 GHz with 16.0 GB RAM on the Windows 11 platform. Fig 3 shows the Transported
inner surface view Fig 4 explains the teleportation view to the original view, Fig 5 gives the sample model, and
Fig 6 actual teleportation view of the work.
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Fig. 3. Transported inner surface view

Fig. 4. View from teleported to the original view

6806



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 2 (2024)

Fig. 6. Transportation portal

6 CONCLUSION

Augmented reality (AR) with teleportation holds tremendous potential to revolutionize various industries.
In travel and tourism, individuals can virtually explore destinations from the comfort of their homes, making it
more accessible for those physically unable to travel. This not only expands cultural experiences but also presents
an economical alternative. Beyond tourism, AR teleportation finds applications in education by enabling profes-
sionals to learn in high-risk environments without physical presence. In healthcare, it replicates intricate medical
procedures, offering training opportunities for practitioners. Additionally, immersive learning experiences for stu-
dents can be crafted, enhancing educational engagement. The versatility of AR teleportation extends to entertain-
ment, where it can create interactive and captivating experiences. Healthcare professionals can benefit from sim-
ulated scenarios for training, contributing to improved patient care. Overall, the technology's impact spans across
diverse sectors, promising advancements in accessibility, education, and entertainment.

7 FUTURE SCOPE

The future scope for augmented reality (AR) is poised for unprecedented growth and innovation
across various industries. As technology continues to advance, AR is expected to seamlessly integrate into our
daily lives, transforming how we interact with the physical and digital worlds. In healthcare, AR holds the poten-
tial to revolutionize medical training, surgery, and patient care by providing real-time information and enhancing
diagnostic capabilities. In education, AR can revolutionize the learning experience by creating immersive and
interactive environments. In the business sector, AR can improve productivity, streamline workflows, and enhance
communication. The entertainment industry is likely to see groundbreaking developments with more immersive
and interactive gaming experiences. Moreover, as AR devices become more accessible and affordable, widespread
adoption is expected, leading to a global shift in how we perceive and engage with information, ultimately rede-
fining the way we experience reality.
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