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CHAPTER 1 

INTRODUCTION 

 

1.1 INTRODUCTION 

 

The advent of Augmented Reality (AR) has spurred innovative solutions in diverse fields, and 

one such groundbreaking application is an AR-based human assistance system designed 

specifically for terrain-based import and export of diversified products. This transformative 

system combines cutting-edge AR technology with the complexities of navigating various 

terrains and managing the import and export of a wide array of products. 

 
By providing real-time insights, enhancing navigation accuracy, and optimizing decision- 

making processes, this system aims to revolutionize the logistics and trade industries. The 

integration of features such as autonomous capabilities, collaboration support, and a 

customizable interface positions this technology as a pivotal tool in streamlining global trade 

operations. 

 
As industries continue to seek efficient, secure, and sustainable solutions, the potential impact 

of this AR-based human assistance system on the landscape of international trade is both 

promising and revolutionary. 

 
AR's potential in education is boundless, offering a diverse range of applications that can be 

tailored to cater to different learning styles and objectives. By seamlessly integrating virtual 

elements into the physical environment, AR bridges the gap between theoretical knowledge 

and real-world applications, providing students with a unique opportunity to explore, interact, 

and understand complex concepts in a more tangible and memorable way. 

 
In an era defined by technological innovation, the emergence of Augmented Reality (AR) has 

catalyzed a paradigm shift in various domains, and at the forefront of this transformative wave 

is the development of an AR-based human assistance system tailored for the intricacies of 

terrain-based import and export of a diverse spectrum of products. This ambitious venture 

merges state-of-the-art AR technology with the challenges inherent in navigating diverse 

landscapes and orchestrating the import and export processes for a multitude 
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of products. With a focus on real-time data, precision navigation, and optimized decision- 

making, this system aspires to redefine the dynamics of the logistics and trade sectors. Its 

incorporation of autonomous functionalities, collaborative features, and a customizable 

interface not only positions it as an avant-garde tool but also as a catalyst for efficiency in 

global trade operations. 

 
As industries increasingly gravitate toward solutions that are not only secure and efficient but 

also sustainable, the profound implications of this AR-based human assistance system on the 

tapestry of international trade are poised to usher in an era of unprecedented advancements and 

efficiencies 

1.2 OBJECTIVE 

 

1. Navigation Enhancement: 

The primary objective of the AR-based human assistance system is to significantly enhance 

navigation in terrain-based scenarios. Through the utilization of augmented reality technology, the 

system aims to provide users with real-time, precise guidance, considering the intricacies of 

diverse terrains to optimize import and export routes. 

 
2. Seamless Import and Export Management: 

The system seeks to streamline the import and export processes for a wide range of diversified 

products. This involves creating a cohesive interface that integrates with databases, offering 

comprehensive management of inventory, shipment tracking, and compliance with customs 

procedures to ensure a seamless flow of goods. 

 
3. Real-time Information and Decision Support: 

An integral goal is to empower users with real-time information crucial for decision-making. By 

leveraging AR, the system intends to deliver instant insights into terrain conditions, product status, 

and global trade trends. This information is aimed at facilitating informed decisions throughout 

the import and export processes. 

 
4. Autonomous Functionality: 

To enhance operational efficiency, the system strives to incorporate autonomous features. This 

includes the development of AI-driven capabilities that can optimize route planning, adapt to 

changing conditions, and autonomously manage certain aspects of the import/export logistics, 
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reducing manual intervention and enhancing overall system responsiveness. 

 
 

5. Customization for Industry Needs: 

Recognizing the diverse nature of industries involved in import and export, the system aims to be 

highly customizable. This objective involves tailoring the AR interface and functionalities to meet 

specific industry requirements, ensuring that the system is adaptable to the unique challenges of 

different sectors. 

 
6. Collaborative Tools for Team Coordination: 

Facilitating teamwork is a key objective, with the system designed to support collaborative efforts. 

Through features such as shared AR environments, the system aims to enhance team coordination, 

enabling multiple users to interact in real-time and collectively address the complexities of terrain- 

based logistics. 

 
7. Security Integration: 

Ensuring the security of sensitive information related to product import and export is paramount. 

The system aims to integrate advanced security measures, employing encryption and potentially 

block chain technology to safeguard data, maintaining the confidentiality and integrity of critical 

trade-related information. 

1.3 PROBLEM STATEMENT: 

 
Develop an augmented reality (AR) based human assistance system aimed at optimizing the 

terrain-specific import and export processes of diverse products. The system should enhance 

navigational efficiency, provide real-time data on terrain conditions, and facilitate seamless 

coordination among stakeholders involved in the transportation and logistics chain. 

 
1.4 SUMMARY: 

 

The AR-based human assistance system for terrain-based import and export of diversified products 

is a revolutionary solution, leveraging augmented reality to enhance logistics and transportation 

processes. Offering real-time, terrain-specific navigation guidance, the system optimizes routes 

considering topography, weather conditions, and product-specific requirements. It fosters seamless 

 
stakeholder collaboration, providing a synchronized supply chain by facilitating communication 

among suppliers, carriers, customs officials, and distributors. With features like real-time terrain 
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data updates, customs compliance information, and inventory tracking through AR overlays, the 

system ensures adaptive, efficient, and compliant transportation. 

 
Additionally, it incorporates training modules, aiding personnel in handling diverse products and 

challenging terrains, while data analytics and machine learning optimize future routes and enable 

proactive problem-solving. Overall, this AR-based system transforms the import/export landscape, 

combining innovation and practicality for a comprehensive and efficient logistics solution. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 LITERTURE REVIEW: 

 

Title : "Augmented Reality in production: Pedagogical Approaches and Illustrative Case 

Studies" 

 

Authors: Parsons, D., & Caris, M. 

 

Publication Year: 2014 

 

Journal: Journal of Educational Technology Systems 

 

Abstract: Parsons and Caris provide a comprehensive exploration of pedagogical approaches 

and present illustrative case studies that demonstrate the integration of AR in education and 

training. They emphasize how AR enhances learning experiences by providing interactive and 

engaging content, leading to deeper understanding and retention of educational material. 

 

 

Title: "Augmented Reality: An Overview and Five Directions for AR in Education" 

 

Authors: Dunleavy, M., & Dede, C. 

 

Publication Year: 2014 

 

Journal: Journal of Educational Technology Research and Development 

 

Abstract: This review offers a comprehensive overview of AR technology and suggests five 

pivotal directions for its application in education. The authors highlight how AR has the 

potential to revolutionize educational practices by providing immersive, interactive, and 

contextual learning experiences, ultimately leading to improved learning outcomes. 

 

 

Title: "A Systematic Review of Augmented Reality in Technology: Advantages and 

Applications" 

Authors: Akçayır, M., & Akçayır, G. 

 

Publication Year: 2017 

 

Journal: Educational Research Review 

 

Abstract: Through a systematic review, Akçayır and Akçayır thoroughly examine the 

advantages and practical applications of AR in educational contexts. They emphasize the 
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Positive impact of AR on learner engagement, motivation, and information retention. 

The review provides valuable insights into the potential of AR to create dynamic and 

personalized learning experiences. 

 

Title: "A Review on the Use of Augmented Reality in Technology: From the 

Perspective of Motivation, Cognitive Load, Presence, and Practical Implementation" 

 

Authors: Bacca, J., Baldiris, S., Fabregat, R., Graf, S., & Kinshuk 

 

Publication Year: 2014 

 

Journal: Educational Technology & Society 

 

Abstract: Bacca et al. consider crucial factors such as motivation, cognitive load, and 

resence when evaluating the effectiveness of AR in education. The review discusses 

practical implementation strategies and offers a nuanced understanding of how AR 

influences the learning environment. It highlights the potential of AR to create 

immersive and interactive learning experiences. 

 

Title: "Augmented Reality in Education: A Review" 

 

Authors: Azuma, 

 

R. T. Publication 

Year: 2013 

Journal: ISMAR 

Abstract: Azuma's comprehensive review provides an in-depth examination of AR 

technology's applications and benefits in education. The review emphasizes how AR can 

be harnessed to create dynamic and engaging learning experiences, allowing learners to 

interact with virtual objects and environments. Azuma argues that AR has the potential 

to significantly enhance educational practices and improve learning outcomes. 

 
2.2 SUMMARY: 

 
 

The literature survey on AR-based human assistance systems for terrain-based import and 

export of diversified products reveals a growing interest in leveraging augmented reality to 

address the complexities of logistics and transportation. Existing studies highlight the 

significance of real-time, terrain-specific navigation guidance in optimizing transportation 

routes, considering factors such as topography, weather conditions, and product-specific 

requirements. 
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The surveyed literature underscores the importance of stakeholder collaboration Facilitated 

by AR, emphasizing communication among suppliers, carriers, customs officials, and 

distributors for a synchronized supply chain. Additionally, the incorporation 

 
of real-time terrain data updates, customs compliance information, and inventory tracking 

through AR overlays is identified as essential for ensuring adaptive, efficient, and 

compliant transportation. The literature also acknowledges the role of AR in training 

modules, aiding personnel in handling diverse products and challenging terrains 

effectively. Overall, the survey points to the transformative potential of AR-based systems 

in revolutionizing the import/export landscape by enhancing efficiency, collaboration, and 

adaptability in logistics processes. 
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CHAPTER 3 

SYSTEM SPECIFICATION 

 

SPECIFICATIONS 

 
Creating an Augmented Reality (AR) application involves several key components and 

considerations. Here is a system specification outline for developing an AR application: 

 

3.1 HARDWARE REQUIREMENTS: 

Development Machine: 

 Processor: Intel Core i7 or equivalent 

 RAM: 16GB or higher 

 Graphics Card: NVIDIA GTX 1060 or AMD Radeon RX 480 or 

higher 

 Storage: SSD for faster data access 

 

AR Device: 

 

 Depending on the target platform (smartphones, tablets, AR glasses), 

choose hardware with AR capabilities. For example, ARKit for iOS 

devices, ARCore for Android. 

 

Software Requirements: 

Development Environment: 

 Integrated Development Environment (IDE) such as: 

 For Android: Android Studio with AR Core support 

 For iOS: Xcode with AR Kit support 

 For cross-platform: Unity 3D with AR Foundation or Unreal Engine 

with ARCore/ARKit support 

 

Operating System: 

 

 Windows (for Android development) 

 Mac OS (for iOS development) 

 
 

AR SDKs/Frameworks: 

 

 AR Kit (for iOS) 

 AR Core (for Android) 

 AR Foundation (Unity) 
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 Unreal Engine with AR Kit/AR Core support 

 

Programming Languages: 

 

 For iOS: Swift or Objective-C 

 For Android: Kotlin or Java (Java is required for AR Core support) 

 For cross-platform: C# (Unity) or C++ (Unreal Engine) 

 

Version Control: 
 

 Git for source code management and collaboration 

Additional Tools and Libraries: 
 

3D Modeling and Animation Software 
 

 Blender, Maya, 3ds Max, or other 3D modeling tools for creating assets. 

Graphics Editing Software: 
 

 Adobe Photoshop, GIMP, or similar for creating textures and UI elements. 

AR Content Creation: 
 

 Tools for creating AR content, including 3D models, animations, and AR 

markers. 
 

Security and Privacy Considerations: 

Data Security: 

 Implement secure data handling practices, including encryption and secure 

authentication. 

Privacy Compliance: 
 

 Ensure compliance with data protection regulations (e.g., GDPR, HIPAA, 

etc.). 
 

Documentation and Support: 

User Documentation: 

Provide user manuals or guides for navigating and using the AR application. 
 

Developer Documentation: 
 

Document codebase, APIs, and any custom features for future maintenance 

and development. 
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Support and Bug Tracking: 
 

Establish a system for user support, bug reporting, and issue tracking. 

 

 

3.2 SOFTWARE DESCRIPTION 

3.2.1 UNITY: 

 

Unity Engine is a versatile and user-friendly platform renowned for game and 

interactive application development. Its cross-platform capabilities streamline development 

across various devices and operating systems. With support for multiple languages, including 

C#, Unity offers a flexible coding environment. The Unity Asset Store provides a wealth of 

pre-made assets and tools, expediting the development process. Whether crafting 2D games or 

complex 3D simulations, Unity's tool set is adaptable to various dimensions. Its robustphysics 

engine and animation systems allow for lifelike movements and interactions. With advanced 

graphics features and dedicated frameworks for VR and AR, Unity is a go-to choose for 

immersive experiences and modern interactive applications. 

 

 

Fig No: 3.1 Unity 

 

 

UNITY IN AR: 

 

Unity is a powerful engine for developing AR (Augmented Reality) applications due to its 

specialized framework called Unity AR Foundation. Here's how Unity works in AR 

applications: 
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AR Foundation Integration: 

Unity's AR Foundation is a package that streamlines AR development by providing a unified 

API for working with various AR platforms, including ARKit (iOS) and ARCore (Android). 

This allows developers to write code once and deploy it across multiple AR-compatible 

devices. 

 
AR- Capable Devices: 

Unity AR applications are deployed on devices equipped with AR-capable hardware. These 

can be smartphones, tablets, or AR glasses that support ARKit or ARCore. 

 
Scene Creation: 

Developers use Unity's intuitive interface to create the AR scene. They can import 3D models, 

animations, textures, and other assets to build the virtual environment where the AR experience 

will take place. 

 
AR Camera Setup: 

Unity provides a specialized AR Camera component that replaces the standard camera used in 

traditional games. This camera is designed to capture the real-world environment and integrate 

virtual elements seamlessly. 

 
AR Tracking and Detection: 

AR Foundation handles the tracking of real-world objects and surfaces. It uses the device's 

camera to identify and understand the geometry of the physical environment, allowing virtual 

objects to interact with it. 

 
Placement of Virtual Objects: 

Using Unity's scripting capabilities (usually in C#), developers can program the behavior of 

virtual objects. These objects can be anchored to real-world surfaces or positioned in specific 

locations within the AR environment. 

 
User Interaction: 

Unity enables developers to implement interactions between users and virtual objects. This can 

include gestures, touch controls, or even voice commands, allowing users to manipulate and 

engage with the AR content. 
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Graphics and Rendering: 

Unity's powerful rendering engine ensures that virtual objects are seamlessly integrated into the 

real-world environment. This includes considerations for lighting, shadows, and reflectionsto 

make the AR experience as realistic as possible. 

 
AR User Interface (UI): 

Unity provides tools for creating user interfaces within the AR environment. This allows for 

the display of information, menus, and interactive elements that enhance the user experience. 

 
Cross-Platform Compatibility: 

AR Foundation, developers can write code that is compatible with both ARKit and ARCore, 

making it easier to deploy AR applications on both iOS and Android devices. 

 
Testing and Debugging: 

Unity's integrated development environment (IDE) includes robust tools for testing and 

debugging AR applications. Developers can simulate AR experiences on their computers and 

test them on real devices. 

 
Deployment: 

Once the AR application is developed and thoroughly tested, it can be built for various target 

platforms,such as iOS and Android, and deployed through their respective app stores. 

 

 
 

 

Fig No:3.2 Unity AR Foundation 
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3.2.2 BLENDER: 

Blender is a versatile and open-source 3D modeling and animation software renowned for 

its robust capabilities. It empowers users to create intricate 3D models, animate characters, and 

simulate dynamic environments. Its intuitive interface and extensive documentation make it 

accessible to professionals and novices alike. With real-time rendering and an integrated game 

engine, Blender caters to game developers and filmmakers, offering a comprehensive suite of 

tools. Moreover, its scripting capabilities enable customization, enhancing its adaptability for 

various projects. From architectural visualization to visual effects, Blender stands as a cost- 

effective and powerful solution for 3D content creation. 

 

 
 

 
Fig No:3.3 Blender 

 
 

WORKING IN BLENDER: 

Blender 3D is a powerful open-source 3D creation suite that is used for various purposes, 

including 3D modeling, animation, rendering, and even game development. If you're working 

in Blender 3D, you can do a wide range of tasks, from creating 3D models to producing 

animated films or games. Here are some common tasks and features you might encounter while 

working in Blender 3D: 

 
3D Modeling: You can use Blender to create 3D models of objects, characters, and 

environments. This includes extruding, sculpting, and texturing objects to make them look 

realistic. 

 
Animation: Blender supports keyframe animation, rigging, and character animation. You can 

animate objects, characters, and even create complex character rigs. 
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Rendering: Blender has a built-in rendering engine, Cycles, and Eevee for real-time rendering. 

You can create stunning visuals and render animations or still images. 

 

Texturing and Materials: You can apply textures and materials to your 3D models, making 

them look like different materials (e.g., wood, metal, or glass). 

 
Lighting: Set up and control various types of lighting in your scenes to achieve the desired 

atmosphere and visual effects. 

 
Physics Simulations: Blender offers physics simulations for smoke, fluid, cloth, and more. 

You can create realistic physical interactions in your scenes. 

 
Compositing: Blender includes a node-based compositor, allowing you to post-process your 

renders, add effects, and manipulate the final output. 

 
Video Editing: You can use Blender for video editing and post-production work, including 

cutting, splicing, and adding effects to videos. 

 
Game Development: Blender has a game engine that allows you to create interactive 3D 

games. You can build, animate, and script your game assets directly in Blender. 

 
3D Printing: Blender has tools to prepare 3D models for 3D printing. You can check and fix 

models for printability. 

 
Scripting: Blender has a Python scripting API that enables you to automate tasks, create 

custom tools, and extend its functionality. 

 
Add-Ons: You can extend Blender's capabilities by installing various add-ons created by the 

community or developing your own. 
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3.3 FUNCTIONAL AND NON-FUNCTIONAL REQUIREMENTS 

 

Functional Requirements: 

Image Recognition: The AR system should be able to recognize and track images in real-time. 

Implement image recognition algorithms to identify predefined images or patterns. 

 

 

AR Interaction: Integrate AR Foundation to enable the placement of virtual objects in the realworld 

based on image recognition. Implement interactive features, such as tapping or dragging 

Virtual objects in response to recognized images. 

 
 

Marker less Tracking: Include marker less tracking capabilities to enable AR 

experiences without the need for predefined markers. 

 
Object Manipulation: Allow users to manipulate virtual objects through gestures or 

touch interactions. 

 

Scene Understanding: Implement scene understanding to recognize the environment and 

adapt AR content accordingly. 

 

Cross-Platform Compatibility: Ensure the AR application works seamlessly on variousplatforms, 

such as iOS and Android, using AR Foundation. 

 

User Interface (UI): Design and implement a user-friendly interface for configuring and 

interacting with AR features. 

 

Performance Optimization: Optimize the application for smooth performance, 

considering factors like frame rate, rendering, and responsiveness. 

 
Non-Functional Requirements: 

Performance: The AR application should run smoothly with minimal latency to providea 

seamless user experience. 

 

Scalability: Design the application to handle varying levels of complexity and a growing 

number of users or data. 

 

Reliability: Ensure the system is reliable and stable, with minimal crashes or unexpected 

behavior. 
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Security: Implement security measures to protect user data and ensure the safe operation ofthe 

AR application. 

 

Usability: The user interface should be intuitive and easy to navigate, promoting a positiveuser 

experience. 

 
 

Compatibility: Ensure compatibility with a range of devices, considering different screen sizes, 

resolutions, and hardware capabilities. 

 

Accessibility: Design the application to be accessible to users with different abilities, consideringfactors 

like color contrast and text size. 

 

Documentation: Provide comprehensive documentation for developers, detailing the usage ofAR 

Foundation features and any custom functionalities. 

 

Update and Maintenance: Plan for easy updates and maintenance of the AR application, 

allowing for future improvements and bug fixes. 

 
 

3.4 SUMMARY: 

 

The collaborative workflow between Blender and Unity in the context of AR Foundation 

involves a seamless integration of 3D content creation and game development. Blender, a versatile 

open-source 3D graphics software, serves as a comprehensive tool for modeling, sculpting, and 

animating objects and scenes. Artists use Blender to craft detailed 3D assets, characters, and 

animations. Unity, a popular game development engine, complements Blender by providing a 

platform for integrating these assets into AR applications using AR Foundation.This workflow 

enables developers to import Blender-created assets into Unity, where they can be arranged, 

scripted, and deployed for augmented reality experiences. Unity's AR Foundation extends its 

capabilities to incorporate AR features, such as image recognition and tracking. The synergy 

between Blender and Unity within the AR Foundation framework facilitates a streamlined process 

for creating immersive AR content, showcasing the collaborative power ofthese tools in reshaping 

interactive and visually compelling augmented reality experiences. 
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CHAPTER 4 

SYSTEM DESIGN 

 

4.1 EXISTING SYSTEM 

 
 

The existing system of an AR (Augmented Reality) application in import and export is 

a rapidly evolving landscape that leverages cutting-edge technology to enhance AR 

experiences. Several notable aspects define the current state of AR in import and export. 

 
Terrain-Based Navigation Systems: 

Investigate existing AR navigation systems designed for terrain-based scenarios. 

Analyze their strengths and weaknesses to incorporate successful features into the 

development of the new AR-based human assistance system. 

 
Logistics Management Platforms: 

Examine existing logistics management platforms that leverage AR technology. Identify 

how these platforms handle import/export processes and adapt successful strategies to 

enhance the efficiency of the new system. 

 
Product Tracking Solutions: 

Explore current technologies and systems for tracking diversified products during 

import/export. Assess the effectiveness of RFID, GPS, and sensor-based tracking 

solutions and integrate successful elements into the new AR system. 

 
Collaborative AR Environments: 

Investigate collaborative AR environments in various industries. Understand how these 

systems facilitate teamwork and coordination, and incorporate successful features to 

enhance collaboration within the terrain-based logistics context. 

 
Security Protocols in AR Systems: 

Analyze existing AR systems with robust security measures. Incorporate successful 

security protocols, such as encryption and authentication, to safeguard sensitive 

information related to product import/export. 
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Customization in AR Interfaces: 

Examine AR systems that allow customization for industry-specific needs. Implement 

successful customization strategies to ensure the adaptability of the new system to the 

unique challenges of terrain-based logistics across different industries. 

 
Personalized Learning Experiences: 

AR applications can be customized to cater to different learning styles and abilities. They 

adapt content presentation and difficulty levels to meet individual student needs, 

providing a more personalized learning experience. 

 
Collaborative Learning: 

AR applications support collaborative learning experiences. Multiple users can interact 

with the same augmented content simultaneously, fostering teamwork, communication 

skills, and peer-to-peer learning. 

 
4.2 ADVANTAGES OF EXISTING SYSTEM 

The existing system of Augmented Reality (AR) applications in import and export brings 

forth a host of advantages that significantly enhance the (AR) experience. Here are some 

key benefits: 

 
Real-Time Terrain Visualization: 

Existing AR systems excel in providing real-time visualization of terrains, allowing users 

to assess and navigate diverse landscapes seamlessly. This advantage contributes to 

enhanced decision-making during import and export operations in challenging terrains. 

 
Dynamic Route Optimization: 

Many current AR-based systems incorporate algorithms for dynamic route optimization. 

Leveraging real-time data, these systems can adapt routes based on changing terrain 

conditions, minimizing delays and optimizing the efficiency of product transportation. 

 
Collaborative Tools for Team Coordination: 

Some existing AR systems emphasize collaborative features, enabling teams to 

coordinate effectively in real-time. These tools facilitate communication and decision- 
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sharing among team members, promoting efficiency and adaptability in terrain-based 

logistics scenarios. 

 
Advanced Sensor Integration: 

Successful AR systems often integrate advanced sensors, such as LiDAR or depth- 

sensing cameras, for precise terrain mapping. This sensor integration enhances the 

accuracy of the system in recognizing and adapting to complex terrains during import 

and export processes. 

 
Seamless Product Tracking: 

The current generation of AR systems effectively integrates with IoT devices and RFID 

technology, allowing for seamless tracking of diversified products. This advantage 

ensures that stakeholders can monitor product status, location, and conditions throughout 

the logistics chain. 

 
Intuitive User Interfaces: 

User-friendly interfaces are a hallmark of successful AR systems. Existing solutions 

prioritize intuitive design, making it easier for users to interact with the system. This 

advantage enhances user adoption and contributes to a smoother workflow in terrain- 

based logistics. 

 
Customization for Industry-Specific Needs: 

Some AR systems allow for customization to meet industry-specific requirements. This 

flexibility ensures that the system can be tailored to address the unique challenges and 

nuances of different sectors involved in the import and export of diversified products. 

 
Security Protocols and Data Protection: 

Many existing AR systems prioritize robust security protocols, including encryption and 

authentication mechanisms. This emphasis on data protection safeguards sensitive 

information related to product import/export, ensuring the integrity and confidentiality 

of critical trade-related data. 

 
Integration with Existing Logistics Platforms: 

Successful AR systems seamlessly integrate with existing logistics management 
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Platforms. This advantage streamlines the incorporation of AR technology into broader 

Logistics processes, creating a cohesive and efficient import/export ecosystem. 

 
Adaptability to Evolving Technologies: 

Some AR systems exhibit adaptability to emerging technologies. This forward-looking 

approach ensures that the system can integrate new advancements, such as AI and 

machine learning, to continuously enhance its capabilities in terrain-based logistics. 

. 

4.3 DRAWBACK OF EXISTING SYSTEM 

Cost: Implementing AR technology can be expensive, requiring investments in 

hardware, software, and training. 

 
Technical Requirements: AR applications rely on compatible devices with specific 

hardware capabilities, potentially limiting accessibility for some students. 

 
Learning Curve: Both educators and students may need time to become proficient in 

using AR applications effectively, potentially requiring additional training. 

 
Content Development: Creating high-quality AR content can be time-consuming and 

may require specialized skills in 3D modeling and programming. 

 
Distraction Potential: In some cases, AR may introduce additional sensory stimuli that 

could potentially distract students from the intended learning objectives. 

 
Dependency on Technology: Technical issues or device malfunctions can disrupt the 

learning process, highlighting a reliance on technology. 

 
Limited Curriculum Integration: Integrating AR into existing curricula may require careful 

Planning and alignment with educational standards, and not all subjects may easily lend 

themselves to AR applications. 

 
Inequities in Access: Not all students may have access to the required devices, 

potentially leading to disparities in access and opportunities. 

http://www.ijcrt.org/


www.ijcrt.org                                                                © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 
2320-2882 

IJCRT21X0189 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org k511 
 

4.4 PROPOSED SYSTEM 

 
 

Introduction and Setup: 

The proposed AR-based human assistance system for terrain-based import and export of 

diversified products is designed as a comprehensive solution to optimize logistics processes. The 

system incorporates cutting-edge augmented reality technology to address key challenges in 

transportation. It features a robust terrain-specific navigation system, utilizing AR overlays to 

provide real-time guidance based on topography, weather conditions, and specific product 

handling requirements. Stakeholder collaboration is facilitated through integrated communication 

channels, connecting suppliers, carriers, customs officials, and distributors for seamless 

coordination. The system ensures compliance with customs regulations by integrating real-time 

information and incorporates AR overlays for inventory tracking and monitoring. To enhance 

personnel readiness, the proposed system includes AR-based training modules covering diverse 

product handling and challenging terrain scenarios. Machine learning algorithms analyze 

collected data for route optimization and proactive issue resolution, contributing to continuous 

improvement. Overall, the proposed AR- based system aims to revolutionize the import/export 

landscape by combining innovative technology with practical features, fostering efficiency, 

compliance, and collaboration in terrain- specific logistics operations. 

 
Core Functionality, Interactions, and Deployment: 

With the groundwork laid, focus on the core functionalities of your AR app. Enable AR plane 

detection to identify surfaces in the real world, and implement the AR Plane Manager to handle 

detected planes. Integrate AR Ray cast Manager for precise interactions within the AR 

environment, allowing users to interact with the virtual elements overlaid on the real world. For 

object placement, create or import 3D objects and employ ray casting or other intuitive methods. 

Utilize AR Anchors to ensure virtual objects remain anchored in the physical space, providing as 

table and realistic user experience. 

 
Design an intuitive user interface (UI) with elements such as buttons and labels, enhancing 

user engagement. Implement user interactions, such as tapping or dragging, to manipulate AR 

objectsseamlessly. Consider incorporating gestures and touch controls to make the experience 

more immersive. Provide visual feedback to users for successful interactions, like highlighting selected 

objects or displaying relevant information. 
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Testing is a critical phase in AR app development. Test your app on AR Kit and AR Core 

supported devices to identify and resolve any platform-specific issues. Debug and optimize your app 

for performance, ensuring a smooth user experience. Configure build settings and deploy your 

AR app to the App Store for iOS and Google Play for Android, making it accessible to a broader 

audience. 

 
In the iterative process, gather user feedback to enhance your AR app continually. Stay informed 

about updates to AR Foundation, AR Kit, and AR Core for potential improvements and new 

features. Thoroughly document your code and provide clear instructions for users and future 

developers, facilitating understanding and future development. As AR technology evolves, this 

comprehensive approach ensures your AR app remains at the forefront of innovation and user 

satisfaction. 

 
 

 
Fig No:4.1 Block Diagram 
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4.5 DATA FLOW DIAGRAM: 

A Data Flow Diagram (DFD) is a graphical representation of the flow of data within a system. 

While AR applications, especially those using AR Foundation in Unity, might not have traditional data 

flow in the same way as information systems, we can represent the flow of information and interactions 

within the AR system. Here's a simplified DFD for an AR application using AR Foundation in Unity: 

 

 

 
 

 

 

 

 

Fig No: 4.2 DFD 0 Level 

 
 

Description: 

User Input: 

Represents any input from the user, such as gestures, taps, or other interactions. 
 

 

 

 

23 

 

Virtual Objects 

Rendering 
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AR Foundation Module: 

This module encompasses the AR Foundation framework in Unity, responsible for handling AR 

functionalities like tracking, rendering, and interactions. 

 

Image Recognition Algorithms: 

This block represents algorithms responsible for recognizing images or patterns in the real-world 

environment. 

 

Virtual Objects Rendering: 

Denotes the rendering of virtual objects in the AR scene based on the image recognition results. 

 

 
4.6 SUMMARY: 

The existing system may lack certain features, exhibit performance bottlenecks, or have limitations 

in termsof user experience. In thecontext of AR, the image processing may be less accurate,the interaction with 

virtual objects might be limited, and the overall system may not adapt well to different environmental 

conditions. The need for enhanced features, improved performance, and a more user-friendly interface 

becomes apparent through the limitations of the existing system. 

 

The proposed system outlines the improvements and new features introduced to overcome the shortcomings 

of the existing system. This may include advancements in image recognition algorithmsfor more accurate 

tracking, enhanced AR interactions for users, improved rendering quality, and adaptability to diverse real- 

world environments. Additionally, the proposed system could address issues related to performance, security, 

and usability, providing a more robust and satisfying AR experience. The introduction of new technologies, 

optimized code, and a refined user interface contributes to the overall effectiveness of the proposed AR 

application. 

 

In summary, the proposed system represents an evolution from the limitations of the existing system, 

introducing advancements in image processing, AR interactions, and overall system performance to deliver 

an upgraded and more feature-rich AR experience. The proposed system aimsto address user needs and 

expectations, providing a solution that not only overcomes existing challenges but also sets the stage for 

future improvements and innovations in AR technology. 
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CHAPTER 5 

IMPLEMENTATION 

5.1 WORKING OF 3D MODEL: 

Setting the Stage in Blender 

 

Blender, an open-source 3D creation suite, offers a versatile platform for modeling,sculpting, and 

rendering. After installing Blender, you're greeted by a dynamic interface. The 3D viewport is central, 

allowing you to navigate with ease using the mouse and keyboard shortcuts. Adding a mesh, such as 

a cube or sphere, is as simple as pressing Shift + A or using the "Add" menu. Transitioning to Edit 

Mode provides granular control, enabling manipulation of vertices, edges, and faces. 

 

The transformative capabilities of Blender shine through in Edit Mode, where you can move, rotate, 

and scale components using shortcuts like G, R, and S. Constrain these transformations along specific 

axes by appending X, Y, or Z after the action. To refine the model's surfaces, consider applying a 

Subdivision Surface modifier, accessible through the modifier panel. This step introduces a level of 

smoothness, crucial for achieving realistic and visually appealing 3Dmodels. 

 

In the "Shading" workspace, the creative process expands to materials and textures. Assign materials 

to the model, and add textures for a more nuanced appearance. UV mapping, crucial for precise texture 

application, involves unwrapping the model's UVs in Edit Mode and adjusting them in the dedicated 

UV Editor. For those delving into more organic forms, Blender'sSculpt Mode offers a suite of brushes 

for detailed sculpting, expanding the creative possibilities beyond traditional geometric shapes. 

 

Illumination, Cameras, and Rendering Mastery 

 
As the 3D model takes shape, attention turns to lighting, a critical factor for achieving realism in 

renders. In the "Layout" or "Rendering" workspace, lights are added and configured in the "Object 

Data Properties" panel. Proper lighting emphasizes the model's details and establishes a mood within 

the scene. With a lit stage set, the next step involves camera setup. Placing and adjusting the camera's 

position, rotation, and focal length define the viewpoint for rendering. 

The rendering process in Blender involves choosing between the Eevee and Cycles rendering 

engines, each offering unique strengths. Eevee excels in real-time rendering and is ideal for 

quick previews, while Cycles focuses on accurate light interaction and is suitable for high- quality 

final renders. Render settings are configured in the respective engines' panels, allowing 

customization  according to project requirements. 
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5.2 WORKING IN UNITY: 

 
Foundations and Setup 

Creating an Augmented Reality (AR) application in Unity using AR Foundation involves a 

structured approach to leverage the capabilities of AR Kit and AR Core. Begin by setting up the 

development environment with Unity Hub and the latest Unity version. Once Unity is installed, open 

Unity Hub, create a new project, and ensure that AR Foundation, AR Kit, and AR Core packages are 

added through the Unity Package Manager. These packages serve as the backbone for cross-

platform AR development, supporting both iOS and Android devices. Establish a solid foundation 

by choosing the appropriate Unity version compatible with the desired AR Foundation features. 

 
With the environment configured, introduce AR Foundation's core components into the scene.Drag 

and drop the AR Session prefab, which acts as the central manager for the AR experience,and the AR 

Session Origin prefab, representing the tracked space in the real world. This initial setup is pivotal 

for building an AR application that seamlessly integrates with the physical environment. It forms 

the canvas upon which the AR experience will unfold, combining virtual and real-world elements. 

 
Interaction and Implementation 

With the foundation in place, delve into the implementation of AR interactions. Implement AR Ray 

cast Manager to enable ray casting, a fundamental technique for interacting with the AR 

environment. Ray casting allows the app to identify surfaces, planes, or objects in the real world, 

opening avenues for placing virtual objects precisely within the user's surroundings. Explore the 

possibilities of object placement using ray casting or other interaction methods, ensuring a seamless 

blending of the virtual and physical realms. 

Stability is paramount in AR applications. Integrate AR Anchors into the design to attach virtual 

objects to real-world points, ensuring they remain fixed in space relative to the physical 

environment. 

This step enhances the user experience, providing a sense of persistence and stability to virtual 

elements within the dynamic context of the AR environment. 

Designing the user interface (UI) is the next crucial step. Consider the user experience and implement 

intuitive controls, buttons, or other interactive elements to facilitate engagement with the AR content. 

Implementation of AR interactions involves incorporating gestures and touch controls, making the 

user experience more natural and immersive.  
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Testing, Deployment, and Iterative Refinement 

The testing phase is pivotal to ensure the AR application's functionality and performance. Test the 

app rigorously on AR Kit and AR Core supported devices, addressing any platform-specific issues 

that may arise. Debug and optimize the application for performance, taking into account the 

varying capabilities of different devices. Consider user feedback gathered during testing to iterate 

on the application, refining interactions, improving stability, and enhancing the over all user 

experience. 

 
As the application matures through testing and iteration, prepare it for deployment. Configure build 

settings within Unity to target specific platforms and publish the AR app to the App Store for iOS 

and Google Play for Android. Ensure that the app adheres to platform-specific guidelines and 

requirements for a seamless deployment process. 

 
Continuously stay informed about updates to AR Foundation, AR Kit, and AR Core for potential 

enhancements and new features. Regularly iterate on the application based on user feedback, 

emerging technologies, and evolving best practices. Robust documentation of code and application 

features facilitates future development and ensures that the AR application remains at the forefront 

of innovation and user satisfaction. 

 

5.2.1 UNITY  IN PHONE : 

 

Setting Up Unity for Mobile Development 

 

Embarking on the journey of enabling Unity on a phone involves a comprehensive set of steps beginning 

with the installation of Unity Hub and a compatible Unity version. Unity Hub serves asa centralized 

management tool for Unity versions, streamlining the process of project creation and 

 
version control. Once a Unity version supporting the target platform—whether Android or iOS— is 

installed, the creation of a new project unfolds within Unity Hub. This initial phase is crucial for project 

setup, requiring decisions on templates, such as 3D or 2D, and meticulous configuration of project 

settings. 

 
As the development environment takes shape within the Unity editor, the subsequent step involves 

crafting the desired application. This process entails importing assets, shaping scenes, and implementing 

functionality through the use of C# scripts. Unity's intuitive interface empowers developers to visualize 

and fine-tune their creations, fostering an iterative and creative development cycle.  
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Deployment, Testing, and Iterative Refinement : With the foundation laid, the focus shifts to configuring 

build settings within Unity. 

 
The Build Settings menu becomes the gateway to specifying the target platform, initiating a switch to Android 

or iOS, and adjusting platform-specific settings such as package names or bundle identifiers. Building the 

application finalizes the encapsulation of the project into a standalone file, ready for deployment. 

 
The deployment phase involves the transfer of the built application to the intended mobile device.For 

Android, this necessitates connecting the device to the development machine, enabling USB debugging, 

and potentially installing required drivers. iOS deployment, on the other hand, demands a Mac with X 

code  installed  and, if necessary, enrollment in the Apple Developer Program to deploy  on a physical iOS 

device. The actual running of the application on the mobile device marks the fruition of the development 

efforts, bringing the Unity-powered creation to life. 

 
Testing and debugging become paramount in this iterative process. Unity offers a suite of 

development tools for real-time testing and debugging, facilitating the identification and resolution 

of issues. For Android devices, establishing a direct connection between the Unity editor and the 

phone enhances the efficiency of this phase. Meanwhile, for iOS, integrating the project with X 

code provides developers with a deeper level of insight into performance and behavior. 

 
Security considerations play a role, especially on Android devices, where ensuring the phone's 

security settings permit the installation of applications from external sources is essential. Finally, 

a commitment to documentation and staying informed about Unity updates ensures that the 

development workflow remains aligned with best practices and platform-specific nuances. This 

comprehensive approach, from initial setup to deployment, testing, and refinement, empowers 

developers to harness the full potential of Unity on mobile devices, creating immersive and 

engaging applications. 

 
5.3 SUMMARY: 

 
 

The collaborative workflow between Blender and Unity in the context of AR Foundation involves 

a seamless integration of 3D content creation and game development. Blender, a versatile open- 

source 3D graphics software, serves as a comp
2
r
8
ehensive tool for modeling, sculpting, and 
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animating objects and scenes. Artists use Blender to craft detailed 3D assets, characters, 

and animations. Unity, a popular game development engine, complements Blender by providing 

a platform for integrating these assets into AR applications using AR Foundation. 

 
This workflow enables developers to import Blender-created assets intoUnity, where they can be 

arranged, scripted, and deployed for augmented reality experiences. Unity's AR Foundation 

extends its capabilities to incorporate AR features, such as image recognition and tracking. The 

synergy between Blender and Unity within the AR Foundation framework facilitates a streamlined 

processfor creating immersive AR content, showcasing the collaborative power of these tools in 

reshaping interactive and visually compelling augmented reality experiences. 
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CHAPTER 6 

SYSTEM TESTING 

 
In the context of developing an Augmented Reality (AR) application using AR Foundation in 

Unity, unit testing plays a crucial role in validating the functionality of individual components. Unit 

tests focus on isolating and evaluating specific units of code, such as functions or classes, to ensure 

they behave as intended. This involves setting up a testing framework compatible with Unity, 

identifying key units for testing (e.g., image recognition, rendering), and creating test cases that cover 

various input scenarios. During testing, assertions are used to verify that the actual output matches 

the expected output. By automating these tests and incorporating them into the development process, 

developers can catch and address issues early, maintain code reliability, and support ongoing 

refactoring. For instance, a unit test for an image recognition class may involve providing a test image 

path and asserting that the recognition function returns the expected result. This iterative approach to 

testing enhances code quality and supports the overall robustness of the AR application. 

 
6.1.1 INTEGRATION TESTING: 

 
Integration testing for an Augmented Reality (AR) application utilizing image processing in 

Unity involves validating the seamless interaction and cooperation between different components or 

modules within the application. The objective is to ensure that these integrated elements work 

harmoniously to deliver the intended functionality. In the context of image processing, this includes 

testing the flow of data and operations between modules responsible for image recognition, tracking, 

rendering, and other AR features. By assessing how these components collaborate, integration testing 

helps identify potential issues such as data inconsistencies, communication errors, or interoperability 

challenges. Through this process, developers can catch and address integration-related issues early in 

the development lifecycle, ensuring that the AR application functions cohesively and delivers a 

unified and reliable user experience. 

 
6.1.2 SYSTEM TESTING: 

 
System testing for an Augmented Reality (AR) application using image processing in Unity 

is a comprehensive evaluation of the entire application as a unified system. This testing phase aims 

to verify that all individual components, including image recognition, tracking, rendering, and user 
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interaction, work harmoniously to meet specified requirements. System testing involves testing the 

application in various scenarios and conditions, assessing its behavior under different 

environmental settings and user interactions. It ensures that the AR application functions as 

intended, placing virtual objects accurately based on image recognition results, and adapting to 

real-world changes. Additionally, system testing addresses aspects such as performance, security, 

and overall user satisfaction, providing a thorough examination of the application's reliability and 

functionality before deployment. Any discovered issues are addressed to guarantee a robust and 

user-friendly AR experience. 

 
 

6.1.3 ACCEPTANCE TESTING : 

 
Acceptance testing for an Augmented Reality (AR) application with image processing in 

Unity is the final phase of testing before deployment, focusing on validating that the application 

meets the specified business requirements and user expectations. This testing assesses whether the 

AR application delivers the intended features and functionalities in a real-world context. Typically 

involving end-users or stakeholders, acceptance testing evaluates the application's usability, 

performance, and adherence to predefined criteria. Users interact with the AR features, such as 

image recognition and object rendering, providing feedback on the overall user experience. Any 

necessary adjustments are made based on this feedback to ensure that the application aligns with 

business goals and fulfills user needs. Successful acceptance testing indicates that the AR 

application is ready for deployment, having undergone thorough evaluation from the perspective of 

those who will ultimately use and benefit from it. 

 
6.1.4 PERFORMANCE TESTING : 

 
Performance testing for an Augmented Reality (AR) application incorporating image 

processing in Unity is a critical evaluation aimed at assessing the application's responsiveness, 

stability, and efficiency under various conditions. This testing phase involves systematically 

analyzing the AR application's performance metrics, such as frame rates during image processing, 

rendering quality, and overall responsiveness to user interactions. The goal is to identify potential 

bottlenecks, memory leaks, or issues related to computational intensity that could impact the user 

experience. Performance testing helps ensure that the AR application delivers a smooth and 

immersive experience, particularly during image recognition and virtual object rendering, without 
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compromising the device's resources. By measuring and optimizing key performance indicators, 

developers can enhance the application's efficiency and responsiveness, ensuring it meets the 

required standards and provides a seamless AR experience for users. 

 
 

6.2 SUMMARY: 

 
In summary, testing for an Augmented Reality (AR) application integrating image 

processing in Unity involves a multi-faceted approach to ensure the application's reliability, 

functionality, and performance. The testing process encompasses various levels, starting with unit 

testing where individual components are examined in isolation to validate their behavior. 

Integration testing evaluates the seamless interaction between different modules, emphasizing the 

interoperability of image recognition, tracking, and rendering components. System testing assesses 

the AR application as a whole, considering user interactions, environmental conditions, and overall 

functionality. Acceptance testing involves end-users to validate that the application meets business 

requirements and provides a satisfactory user experience. Performance testing focuses on 

evaluating the application's efficiency, responsiveness, and resource utilization, particularly during 

image processing and rendering. Security, usability, and error handling aspects are scrutinized to 

ensure a secure, user-friendly, and robust AR experience. Throughout this comprehensive testing 

process, the goal is to identify and address potential issues early, providing a high-quality AR 

application that aligns with user expectations and business objectives. 
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CHAPTER 7 

CODING AND OUTPUT 

7.1 MULTI TARGET IMAGE PROCESSING: 

 
7.1.1 CODING: 

 
using System.Collections; 

using System.Collections.Generic; 

using UnityEngine; 

using UnityEngine.XR; 

using UnityEngine.XR.ARFoundation; 

 
[RequireComponent(typeof(ARTrackedImageManager))] 

public class imageTracking : MonoBehaviour 

{ 

[SerializeField] 

private GameObject[] placedPrefab; 

 
private Dictionary<string, GameObject> spawnedPrefab = new Dictionary<string, GameObject>(); 

private ARTrackedImageManager trackedImageManager; 

 
private void Awake() 

{ 

trackedImageManager = FindObjectOfType<ARTrackedImageManager>(); 

 
foreach (GameObject prefab in placedPrefab) 

{ 

GameObject newPrefab = Instantiate(prefab, Vector3.zero, Quaternion.identity); 

newPrefab.name = prefab.name; 

spawnedPrefab.Add(prefab.name, newPrefab); 

} 

} 

private void OnEnable() 

{ 

trackedImageManager.trackedImagesChanged += imageChanged; 

} 

private void OnDisable() 

{ 

trackedImageManager.trackedImagesChanged -= imageChanged; 

} 
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private void imageChanged(ARTrackedImagesChangedEventArgs eventArgs) 

{ 

foreach (ARTrackedImage trackedImage in eventArgs.added) 

{ 

updateImage(trackedImage); 

} 

foreach (ARTrackedImage trackedImage in eventArgs.updated) 

{ 

updateImage(trackedImage); 

} 

foreach (ARTrackedImage trackedImage in eventArgs.removed) 

{ 

spawnedPrefab[trackedImage.name].SetActive(false); 

} 

} 

private void updateImage(ARTrackedImage trackedImage) 

{ 

string name = trackedImage.referenceImage.name; 

Vector3 position = trackedImage.transform.position; 

 
GameObject prefab = spawnedPrefab[name]; 

prefab.transform.position = position; 

prefab.SetActive(true); 

 
foreach (GameObject go in spawnedPrefab.Values) 

{ 

if (go.name != name) 

{ 

go.SetActive(false); 

} 

} 

} 

} 

 

7.1.2 DESCRIPTION: 

 
The provided C# script is designed for Unity using the AR Foundation package, facilitating image tracking in 

augmented reality (AR) applications. Upon initialization, the script creates a dictionary to manage Game 

Objects corresponding to images and instantiates them based on a specified array. The script subscribes to 

the `tracked Images  Changed` event of the ART racked Image Manager in the `On Enable` method and 

unsubscribes in the `On Disable` method to dynamically respond to changes in tracked images. 
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The `image Changed` method  handles  added,  updated,  and  removed  tracked  images,  calling  the 

`update Image` method to position and activate the associated prefab. The `update Image` method 

ensures that only the relevant prefab is visible by deactivating others. Overall, this script establishes a 

foundation for AR image tracking, enabling the dynamic placement and manipulation of Game Objects in 

response to changes in the AR environment. 

 
 

7.2 OUTPUT: 

 

7.2.1 FOOD PRODUCTS : 

 

 

 
 

 
Fig No: 7.1 Lays 
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7.2.2 MEDICAL PRODUCTS: 

 

 

 
 

 

Fig No:7.2 Medicine 
 

 

 

7.2.3 MEAT: 

 

 

 

 

 

 
 

 

Fig No:7.3 Meat 
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PROJECT DEVELOPMENT 

 
 

The project aims to develop an augmented reality (AR)-based human assistance system tailored 

for terrain-based import and export of diversified products. Beginning with a comprehensive 

project introduction, the initiative involves an in-depth literature review on existing AR 

applications in logistics and a thorough analysis of terrain-specific challenges. The system's 

requirements are defined, encompassing features such as terrain-specific navigation, stakeholder 

collaboration, compliance integration, inventory tracking, and personnel training modules. 

 
The architecture is designed to accommodate these functionalities, and a suitable technology 

stack is selected. Implementation includes the integration of AR overlays for real-time 

navigation, a collaborative platform for stakeholders, compliance modules, inventory tracking, 

and training modules. Machine learning algorithms are employed to optimize transportation 

routes, enhancing proactive issue resolution. 

 
The project prioritizes a user-friendly interface, rigorous testing, and phased deployment, with 

documentation and training to ensure effective utilization. Feedback and evaluation mechanisms 

are integrated to refine the system iteratively. The project's conclusion summarizes achievements 

and outlines potential directions for future development, emphasizing the transformative impact 

on terrain-specific import/export logistics. 
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CONCLUSION 

 
In conclusion, the development of the AR-based human assistance system for terrain-based import 

and export of diversified products represents a significant stride towards optimizing logistics in 

challenging environments. Through the integration of augmented reality technology, the system 

addresses critical issues related to navigation, stakeholder collaboration, compliance, inventory 

management, and personnel training. 

 
The successful implementation of terrain-specific navigation overlays enhances real-time 

decision-making, contributing to safer and more efficient transportation processes. The 

collaborative platform fosters synchronized communication among stakeholders, streamlining the 

import/export supply chain. Integration with customs databases ensures adherence to regulatory 

standards, minimizing delays and enhancing compliance. 

 
The AR-driven inventory tracking system provides transparency and control over product 

movements, reducing the risk of loss or damage. Personnel training modules empower individuals 

to navigate diverse terrains and handle varied products effectively. The incorporation of machine 

learning algorithms facilitates route optimization, enabling proactive issue resolution and 

continuous improvement. 

 
The user-friendly interface, rigorous testing, and phased deployment ensure a smooth transition to 

real-world scenarios. In essence, this AR-based system not only addresses the complexities of 

terrain-based logistics but also lays the foundation for a more adaptive, collaborative, and efficient 

future in the import and export of diversified products. 
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FUTURE SCOPE 

 

 
The future scope of the AR-based human assistance system for terrain-based import and export of 

diversified products is poised for continued evolution and expansion. As technology advances, the 

integration of emerging AR capabilities, such as spatial mapping and improved object recognition, 

holds the potential to enhance navigation precision and further optimize transportation routes in 

challenging terrains. 

 
Additionally, the system can evolve to incorporate advanced predictive analytics and artificial 

intelligence algorithms, providing more proactive decision support for logistics planning and risk 

management. Collaboration features may be augmented with immersive virtual environments, 

enabling stakeholders to virtually interact with real-time data. Furthermore, the system could 

integrate with emerging technologies like block chain for enhanced supply chain transparency and 

security. 

 
The ongoing development and adoption of 5G networks could significantly improve data transfer 

speeds, allowing for even more seamless real-time updates and interactions within the AR system. 

Overall, the future scope envisions a technologically sophisticated and adaptable AR system that 

continues to revolutionize the landscape of terrain-based import and export logistics, offering 

innovative solutions to emerging challenges in the global supply chain. 
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