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1. Introduction: 

In the dynamic environment of a college campus, students, faculty, and administrative staff often find themselves 

entangled in a web of scattered information. Despite the sincere efforts of the college administration, heads of 

departments, and faculty members to keep students informed, crucial updates and information sometimes fail to reach the 

right people at the right time. Students frequently encounter delays in getting answers to their questions, often relying on 

visits to the admin office or their mentors—who may be preoccupied with their own responsibilities. This process can be 

time-consuming, frustrating, and inefficient. To address this recurring issue, we envisioned and developed the College 

Query Chatbot, a smart solution designed to provide immediate, relevant, and clear responses to queries related to 

academic procedures, course materials, and administrative tasks. Built using the Flask framework and advanced Natural 

Language Processing (NLP), this chatbot is capable of understanding context rather than just matching keywords. It 

utilizes semantic search through pre-trained Sentence Transformer models, allowing it to retrieve the most accurate 

information. Moreover, it offers features like downloadable study materials and syllabus access through the chat interface, 

all managed via an intuitive admin panel. Our aim is to streamline the flow of information and significantly enhance the 

user experience within the college ecosystem. Accessing timely and accurate information within a college environment 

often becomes a challenge for students and staff alike. Traditional approaches like navigating static websites, relying on 

busy mentors, or contacting the administrative office frequently lead to inconsistent or delayed responses. Moreover, 

existing chatbot systems typically lack the capability to understand complex queries and often fail to deliver contextually 

relevant answers. This results in user frustration and wasted time. Our project, College Query Chatbot, addresses these 

issues by offering a responsive, AI-driven solution that bridges the gap between users and the information they seek, 

improving efficiency and user satisfaction. 

 

2. Methodology: 

The College Query Chatbot is developed using the Flask web framework, serving as the foundation for both the user 

interface and backend logic. When a user submits a query, the system first checks for the presence of keywords related to 

downloadable resources such as "syllabus" or "notes." If detected, it performs a keyword-based search across a structured 

file database containing metadata like display name, keywords, and file type. Matching files are returned as downloadable 

links. If the query is not file-related, it is processed using semantic FAQ matching. FAQs are stored in a relational database 

and are pre-processed using the Sentence Transformer model (all-MiniLM-L6-v2) to generate vector embeddings at 

application startup or upon updates. The user’s query is similarly converted into an embedding, and cosine similarity is 
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This paper presents a college-centric virtual assistant designed to streamline academic and 

administrative interactions within a college environment. The system integrates a smart 

FAQ feature powered by Natural Language Processing (NLP), enabling students and staff to 

obtain real-time answers to common queries. Additionally, the virtual assistant offers file 

management capabilities, allowing users to easily upload, retrieve, and manage academic 

materials like syllabi, notes, and assignments. Built using modern web technologies, this 

solution enhances communication efficiency, improves accessibility, and reduces the 

administrative burden, ultimately fostering a more productive and user-friendly campus 

experience. 
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used to identify the most relevant FAQ. If the similarity score exceeds a threshold, the matching response is returned. An 

admin panel supports full CRUD operations on both FAQs and files. 

 

3. Workflow: 

The College Query Chatbot follows a structured methodology encompassing several key phases: 

1. User Submits Query: This initial step involves the user interacting with the chatbot's front-end. They can either 

type their question into a text input field or, using the voice input feature, speak their query. This query then 

serves as the input to the system. 

2. Convert Query to Embedding: Once received, the user's raw text query is converted into a high-dimensional 

numerical vector, known as an embedding. This process is performed by the Sentence Transformer model, which 

captures the semantic meaning and contextual nuances of the query, allowing for more sophisticated comparisons 

than simple keyword matching. 

3. Check for Keywords: The system's intelligence begins by performing an initial scan of the user's query. It looks 

for specific keywords or phrases that are commonly associated with requests for documents, such as "syllabus," 

"notes," "timetable," or "question paper." 

4. Keyword-Based Search: If the keyword check identifies terms suggesting a file request, the system then initiates 

a search within its dedicated "Managed File" database. This search focuses on the metadata associated with stored 

documents (like display name, keywords, file type, or course code) to find direct matches. 

5. Process Non-file Query: If the initial keyword scan does not indicate a file request, or if a file request was made 

but no matching documents were found in the database, the system then proceeds to treat the query as a general 

information request. 

6. Return Downloadable Links: When the keyword-based file search successfully identifies relevant documents, 

the chatbot generates and presents direct HTML download links to these files within the chat interface, enabling 

the user to easily access the requested material. 

7. Return Matching Response: For general queries, the system utilizes the previously generated query embedding. 

It then compares this embedding to pre-computed embeddings of all existing FAQ questions using cosine 

similarity. The FAQ with the highest similarity score (above a set threshold) is deemed the most relevant, and its 

corresponding answer is retrieved and provided to the user. 

8. Admin Panel Operations: This refers to the separate, secure web interface accessible only to authorized 

administrators. Through this panel, staff can perform crucial content management operations, including adding 

new FAQs, editing existing answers, deleting outdated entries, and uploading. 

 

As Figure  illustrates, the system architecture of the chatbot, where the Flask backend connects the NLP module, database, 

and file management system to handle user queries and provide admin-level control for FAQ and document management. 

 
Fig 1:System architecture 

 

3. Results 

The implemented system's user interface (Fig. 3) demonstrates the chatbot, "Eva," successfully providing a contextually 

relevant FAQ answer regarding admission and scholarship. 
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Fig3:ChatbotInterface 

 

The admin panel interface (Fig. 4) showcases the dashboard for managing FAQs, including options for adding new entries 

and uploading CSV files, illustrating the system's content management capabilities. 

 
Fig 4:AdminPanel Interface 

4.Conclusion 

This project successfully implements a Flask-based intelligent chatbot that integrates semantic search for context-aware 

FAQ handling and an efficient document retrieval system. It demonstrates a significant improvement over basic chatbot 

designs by delivering more relevant responses, enhancing the user experience, and serving as a reliable information 

medium for college-related queries. 

 

5. Future Scope 

Looking ahead, the chatbot could evolve to better understand ongoing dialogues, remembering previous questions to 

answer follow-ups more intelligently. We're also keen to explore how newer AI like large language models might help 

generate even more natural-sounding replies or even find answers directly within uploaded documents. Right now, finding 

files relies on keywords, but a smarter, meaning-based search for documents would be a big step up. Gathering user 

opinions on how helpful the answers are could also help us fine-tune the system. Imagine if the chatbot could 

automatically know you're an MCA student in your final year and offer exactly the right project guidelines or syllabus 

without you even asking precisely! Finally, if the bot notices many people asking similar things, it could perhaps start 

offering that information upfront. 
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