
Published By: Fifth Dimension Research Publication                   https://fdrpjournals.org/                                        94 | P a g e  

 

Indian Journal of Computer Science and Technology  
Volume 5, Issue2 (May-August 2026), PP: 94-100.  
www.indjcst.com                                                                                                                                                                        ISSN No: 2583-5300 

Custom AI Voice Assistant for Campus Navigation 
 
 
Sumanth1, Harsha N2, Hariprasad S3, Dr. Kavita V Horadi4 
1Department of Computer Science and Engineering, BNM Institute of Technology Bengaluru, Karnataka, India. 
2, 3, 4Associate Professor, Department of Computer Science and Engineering, BNM Institute of Technology Bengaluru,  

Karnataka India. 

 

To Cite this Article: Sumanth1, Harsha N2, Hariprasad S3, Dr. Kavita V Horadi4, “Custom AI Voice Assistant for Campus Navigation”, 

Indian Journal of Computer Science and Technology, Volume 05, Issue 02 (May-August 2026), PP: 94-100. 

Copyright: ©2026 This is an open access journal, and articles are distributed under the terms of the Creative 

Commons Attribution License; Which Permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 
 

 

I. INTRODUCTION 

 Over In recent years, educational institutions have increasingly adopted smart and digital technologies to improve the 

quality of campus services and enhance user experience. Despite these advancements, many college campuses still depend on 

traditional systems such as notice boards, printed circulars, and static websites to share information. These methods are inefficient, 

time-consuming, and fail to deliver real-time, personalized communication to students, faculty, and visitors.  

   

Fig1: System Overview of the Custom AI Voice Assistant for Campus Navigation 

Abstract: In the era of digital transformation, educational institutions require intelligent systems to provide real-time, personalized, and 
accessible campus services. Traditional methods such as notice boards and static websites lack interactivity and multilingual support. This 
paper proposes a Custom AI Voice Assistant for Campus Navigation that integrates Artificial Intelligence (AI), Natural Language Processing 
(NLP), and Automatic Speech Recognition (ASR) to enable natural voice-based interaction. The system utilizes Gemini AI APIs for intent 
recognition and context-aware response generation, supporting both English and Kannada to ensure inclusivity. A role-based access 
mechanism allows administrators, faculty, students, and guests to retrieve relevant academic and campus information securely. Deployed on 
AWS cloud services, the system ensures scalability, reliability, and real-time data synchronization. Future enhancements include indoor and 
outdoor navigation using GPS and wireless technologies for step-by-step guidance. The proposed solution enhances accessibility and contributes 

toward the development of a smart, automated, and interactive campus ecosystem. Furthermore, the system promotes data-driven decision-
making, improved institutional communication, and enhanced user engagement through AI-powered analytics and continuous learning 
mechanisms. By bridging the gap between users and institutional resources, the proposed assistant lays the foundation for an intelligent, 
connected, and sustainable smart campus environment capable of adapting to evolving technological and academic needs. 
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 As a result, users often face challenges such as difficulty in locating classrooms or offices, delays in receiving academic 

updates, and a lack of centralized platforms for information retrieval. The growing size and complexity of modern campuses 

demand an intelligent, interactive, and accessible system capable of providing instant responses and guidance through both voice 

and text communication. 
 To address these challenges, this project proposes a Custom AI Voice Assistant for Campus Navigation, an intelligent and 

multilingual system designed to enhance the campus experience through real-time voice-based interaction and information 

delivery. The system leverages the power of Artificial Intelligence (AI), Natural Language Processing (NLP), and Gemini AI APIs 

to process and understand human speech, enabling users to communicate naturally and effectively. Through a combination of 

Automatic Speech Recognition (ASR) and Text-to-Speech (TTS) modules, theassistant can listen, interpret, and respond to queries 

in multiple languages, including English and Kannada. This multilingual capability ensures inclusivity, allowing students and 

visitors from diverse linguistic backgrounds to interact seamlessly with the system. 

 The assistant is designed with a role-based structure to cater to different user categories—Administrators, Faculty, Students, 

and Guests—each having distinct functionalities. Administrators can create and manage accounts, oversee faculty and student 

data, and monitor exam centers and classroom allocations. Faculty members can post announcements, handle student queries, and 

update course-related information. Students can retrieve exam schedules, classroom details, and subject information, while guests 

can inquire about facilities. 
 The workflow begins when a user (Administrator, Faculty, Student, or Guest) interacts with the system through voice or 

text input. The Automatic Speech Recognition (ASR) module converts speech into text, which is then processed by the Gemini AI 

API for intent detection and contextual understanding. Based on the identified role and authentication validation, the request is 

forwarded to the AWS cloud backend, where services such as AWS Lambda, DynamoDB, S3, and API Gateway handle query 

execution and data retrieval. The system generates a context-aware response, which is delivered back to the user in text or 

synthesized voice format. This modular architecture ensures scalability, security, and real-time performance. 
 

II.RELATED WORK 

 This section reviews existing research in conversational AI, Natural Language Processing (NLP), voice assistants, and 

campus navigation systems, highlighting key technologies and limitations relevant to the proposed system. 

 Conversational AI systems based on transformer architectures have significantly improved context-aware dialogue 

generation. These models provide accurate and natural responses; however, maintaining long-term context and avoiding incorrect 

outputs remain challenging [1]. 

 Self-learning conversational frameworks use reinforcement learning and adaptive feedback to enhance system performance. 

These approaches improve personalization and response accuracy but introduce higher computational complexity and latency in 

real-time applications [2]. 

 Indoor navigation technologies such as Wi-Fi triangulation, Bluetooth Low Energy (BLE), and sensor-based positioning 

are widely used in campus environments. While these methods provide reasonable accuracy, they are affected by signal 
interference and require infrastructure setup [3]. 

 Vision-language navigation models combine visual perception with language understanding to generate intelligent 

navigation paths. Although effective in controlled environments, their real-world deployment is limited by computational cost and 
environmental variability [4]. 

 Multilingual chatbot systems enable communication in multiple languages using NLP and translation techniques. These 

systems improve accessibility but often lack integration with voice-based interaction and real-time processing [5]. 

 Role-based AI systems provide secure and personalized access by categorizing users such as administrators, faculty, and 

students. However, most systems do not integrate conversational voice interfaces with role-based services [6]. 

 Cloud-based AI systems utilize serverless architectures and APIs to provide scalable and real-time services. Despite their 

advantages, issues such as latency, cost management, and security remain important challenges [7]. 

 Deep learning-based Automatic Speech Recognition (ASR) systems improve speech-to-text accuracy using advanced 

neural networks. However, they require large datasets and high computational resources for efficient deployment [8]. 

 

Paper Title Author(s)/Year Technologies 

Used 

Key Findings Limitations 

 

Towards a Human-like 
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A Systematic Survey and 

Comparative Analysis of 

Angular-Based Indoor 

Localization and 

Positioning Technologies 

 

M. Hossain et al. 

(2022) 
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Positioning 
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Navigation 

 

Y. Hou et al. (2023) 
 

Vision-Language 

Models, Deep 

Learning 

 

Memory-

enhanced 

navigation 

 

 

Limited real-world 

validation 

Vision-and-Language 

Navigation Based on 

Cross-Modal Feature 

Fusion in Indoor 

Environments 

 

 

L. Yu et al. (2022) 

 

Cross-Modal 

Fusion, NLP + 
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Improved 
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navigation 

accuracy 

 

 

High processing 

requirements 

Multilingual Chatbots in 

Education: A Review of 

Challenges and 

Solutions 

 

 

 

H. Kumar & S. Patel 

(2020) 

 

 

 

NLP, Machine 
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Role-Based AI Assistants 

for 

Academic Management 

 

P. Sahu et al. (2021) 

Role-Based 

Access Control, 

AI 

Secure user-

specific 

access 

 

No voice-based 

interface 

Conversational Agents 

with Cloud Integration for 

Academic 

Systems 

 

 

M. N. Ali et al. 

(2023) 

 

Cloud 

Computing, APIs 

 

Scalable 

academic 

conversational 

systems 

 

 

Latency under high 

load 

AI-Driven Smart Campus 

Systems for Academic 

Resource 

Management 

 

N. Sharma et al. 

(2022) 

 

AI, Cloud 

Infrastructure 

Automated 

academic 

resource 

management 

 

Limited 

conversational 

intelligence 

Designing Intelligent 

Multilingual 

A. Jain & M. Yadav 

(2021) 

NLP, 

Multilingual 
Processing 

 

Campusfocused 
 

Limited real-time 
integration 

Table 2: Summary of Related Work 

 
III.METHODOLOGY 

 The methodology adopted for developing the Custom AI Voice Assistant for Campus Navigation focuses on designing an 

intelligent, modular, and cloud-integrated system capable of delivering real-time responses through natural voice and text 
interaction. The proposed framework integrates advanced Natural Language Processing (NLP), Automatic Speech Recognition 

(ASR), Gemini AI APIs, and AWS Cloud Services to ensure efficient and scalable communication. 

The overall methodology is divided into four major components: 

A. Voice and Text Processing Module 

B. Role-Based Access and Database Management 

C. Cloud Integration and System Architecture 

D. Campus Navigation and Information Workflow 

 

A. Voice and Text Processing Module 

  The first stage involves enabling the system to interpret user inputs through speech or text. The Automatic Speech 

Recognition (ASR) engine converts spoken language into machine-readable text. The Gemini AI API and NLP models then analyze 
the text to extract intent and context. The system supports English and Kannada, ensuring multilingual understanding and response 

generation. The process begins when the user (Admin, Faculty, Student, or Guest) interacts with the assistant through a microphone 

or text box. The audio input is processed using Google Speech-to-Text or Vosk models, while the NLP layer identifies intent 

through tokenization, entity extraction, and semantic matching. Once intent is recognized, a context-aware query is generated and 

passed to the backend for data retrieval. 

 

B. Role-Based Access and Database Management 

  The second stage of the methodology ensures personalized interactions by managing distinct user roles—Admin, Faculty, 
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Student, and Guest. Each role has predefined privileges and access levels, ensuring both security and relevance of data. 

• Admins: Manage user creation, faculty and student data, announcements, and exam centers. 

• Faculty: Handle student queries, post announcements, and update subject or schedule details. 

• Students: Retrieve exam schedules, class locations, faculty information, and event updates. 
• Guests: Get basic navigation support such as directions to offices, blocks, and amenities. 

  All user data is stored in a centralized MySQL/AWS DynamoDB database. The authentication system ensures secure login 

and query validation using tokens or credentials. Each query from a user is mapped to their role before generating responses. For 

example, a guest’s question about "Principal Office" returns a simple location, while a student’s question about "Exam Room" 

fetches personalized data based on their USN. 

 

C. Cloud Integration and System Architecture 

  The backend of the project is hosted on Amazon Web Services (AWS) for scalability, real-time access, and high availability. 

The integration of AWS components ensures efficient data handling and system reliability. 

• AWS Lambda: Executes query-processing functions without managing servers. 

• AWS DynamoDB: Stores faculty, student, and exam-related data. 

• AWS S3: Hosts static resources such as audio files and images. 
• AWS API Gateway: Acts as the communication layer between the web interface and backend services. 

  This architecture ensures that user queries, regardless of role, are processed through a secure and serverless workflow. The 

modular design allows the system to scale horizontally, accommodating new features such as timetable generation, campus 

navigation, and AI-driven analytics in the future. 

 

Fig 3 Workflow Of Custom Ai Assistant 

 

D. Campus Navigation and Information Workflow 
 The final component of the methodology is the Campus Navigation Module, which provides real-time guidance and 

location-based information. The system integrates GPS for outdoor tracking and Wi-Fi/Bluetooth beacons for indoor navigation, 

allowing users to find destinations such as classrooms, auditoriums, or offices. The navigation module uses the Dijkstra algorithm 

to compute the shortest path between two points. The assistant can verbally communicate directions or display them visually on 

the interface. For example, when a student asks, “Where is my DBMS class?” the system retrieves the timetable, identifies the 

class location, and guides the student accordingly. Future implementation will include map-based visualization for interactive 

campus navigation. This ensures inclusivity for visually impaired users through voice guidance and accessibility commands. 
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IV.RESULTS AND ANAYLSIS 

A. System UI 

Fig 6.4.1 System Dashboard 
 

 The home page of the Smart Campus Voice Assistant system. It highlights the main features of the system, including voice-

based campus navigation, guest access, and role-based portals. Users can start a guest chat or open campus portals for additional 

functionalities. The interface clearly explains how the system helps users find locations, access announcements, and manage 

academic information, making navigation intuitive and efficient. 

 

B. USER PORTAL 

Fig 6.4.2 User Portal 

 The entry portal of the system where users can choose how they want to access the assistant. Guests can directly use the 

chat feature, while students, faculty, and administrators can log in through their respective portals. The interface provides 

democredentials and role-based access options such as Student Portal, Faculty Portal, and Admin Portal. This design ensures secure 

and structured access to different system functionalities based on user roles. 

 

C. Guest Chat 

Fig 6.4.3 Guest Chat 

 

 The Guest Campus Chat interface of the Custom AI Voice Assistant for Campus Navigation system. Users can ask queries 

related to campus locations such as offices, departments, and facilities using text or voice input. The system processes the query 

and provides accurate responses, including directions and landmark information. The interface includes a microphone option for 
voice input, a text input field, and real-time chat responses. This feature enables visitors to easily navigate the campus without 

requiring login access. 
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D. Student Dashboard 
 

Fig 6.4.4 Student Dashboard 

 

 The Student Dashboard, where logged-in students can access personalized academic information. The dashboard displays 

announcements, upcoming exams, and timetable details. It also integrates the campus assistant chat for quick queries such as 

classroom locations, faculty details, or schedules. 

 This module enhances student experience by combining academic data and AI-based assistance in a single interface. 

 

E. Faculty Dashboard 

Fig 6.4.4 Faculty 
 

  The Faculty Dashboard, where logged-in students can access personalized academic information. The dashboard displays 

announcements, upcoming exams, and timetable details. It also integrates the campus assistant chat for quick queries such as 

classroom locations, faculty details, or schedules. This module enhances student experience by combining academic data and AI-

based assistance in a single interface. 

 

F. Admin Portal 

 

Fig 6.4.6 Admin 
 

  The Admin Console of the system. Administrators can manage campus data such as colleges, students, faculty, 

announcements, exams, and timetables. The interface allows admins to view, create, and delete records efficiently. This module 

ensures that all campus information remains updated and accurate, which is essential for providing reliable responses through the 

AI voice assistant. 
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V.DISCUSSION 

 The proposed system demonstrates that integrating Automatic Speech Recognition (ASR), Natural Language Processing 

(NLP), and cloud-based services can effectively provide real-time and context-aware campus assistance through natural voice 

interaction. Qualitative evaluation of the developed prototype indicates that the assistant can accurately interpret user queries, 
retrieve relevant academic or navigation-related information, and deliver personalized responses based on user roles. The 

multilingual support further enhances accessibility by enabling communication in both English and Kannada, thereby improving 

usability for a diverse campus population. 

 Deployment of the system on AWS cloud infrastructure validates that intelligent campus assistance can be implemented 

using scalable and cost-effective cloud resources. The modular architecture ensures efficient processing of voice and text queries 

while supporting secure data access through role-based authentication. However, certain limitations remain. The current system 

relies on predefined institutional datasets and structured backend information, which may restrict performance if data is incomplete 

or outdated. In addition, real-time indoor navigation accuracy depends on the availability and calibration of positioning 

infrastructure such as Wi-Fi or Bluetooth beacons. Furthermore, response latency may increase under heavy concurrent usage due 

to cloud processing overhead. Future enhancements should focus on improving adaptive learning, reducing latency, and integrating 

more robust indoor positioning technologies to further enhance system intelligence and navigation accurcy. 

 

VI.CONCLUSION 

 The proposed Custom AI Voice Assistant for Campus Navigation presents an effective solution for modernizing campus 

communication through intelligent, multilingual, and cloud-enabled technologies. By integrating Artificial Intelligence (AI), 

Natural Language Processing (NLP), Automatic Speech Recognition (ASR), Gemini AI APIs, and AWS cloud services, the 

system delivers real-time, secure, and context-aware assistance for academic and administrative operations. The implementation 

of role-based access control ensures personalized and protected information delivery for administrators, faculty, students, and 

guests.The system successfully addresses the limitations of traditional information dissemination methods by enabling 

dynamic, conversational interaction in both English and Kannada, thereby enhancing accessibility and inclusivity. Its modular 

and scalable architecture supports future expansion into indoor and outdoor navigation, allowing real-time guidance across 

campus infrastructure. Furthermore, the integration of AI-driven dialogue management with cloud infrastructure ensures 

reliability, adaptability, and continuous system improvement. Future enhancements such as IoT integration, predictive analytics, 
and advanced speech analysis can further strengthen the intelligence and responsiveness of the platform. Overall, the proposed 

system contributes significantly toward the realization of a smart, automated, and connected campus ecosystem, improving 

communication efficiency and reducing administrative workload in educational institutions. 

 

VII.FUTURE WORK 

 The future scope of the proposed Custom AI Voice Assistant for Campus Navigation is centered on expanding the system 

beyond its current development stage, which has achieved approximately 50% completion. The present implementation 

successfully integrates voice input processing, NLP-based intent recognition, role-based access control, and cloud backend 

connectivity. However, several advanced capabilities remain for future enhancement. Further development can incorporate 

adaptive learning mechanisms that allow the assistant to improve continuously based on user interactions and feedback. The 

integration of advanced deep learning techniques and large language models (LLMs) can contextual reasoning, multi-turn dialogue 

handling, and domain-specific academic knowledge processing. In addition, the system can be extended to support cross-platform 
deployment across mobile devices, smart kiosks, and wearable technologies to increase accessibility within the campus 

environment. Future improvements may also include real-time analytics dashboards for administrative monitoring, integration 

with academic management systems for automated scheduling and resource optimization, and enhanced security mechanisms such 

as biometric authentication. With continued research and development, the assistant can evolve into a comprehensive AI-powered 

smart campus solution that unifies communication, navigation, and academic operations within a digitally advanced educational 

ecosystem. 
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