International Conference on Recent Innovation in Computer Science

ISSN: 2349-6002

Al Powered Chatbot for College Support System

Dr. Parvathraj K M M?, Akshay V?, Alok C V23, Swathi V S$*
L234Department of Artificial Intelligence and Machine Learning, Srinivas Institute of Technology
doi.org/10.64643/1JIRTV12112-206683-459

Abstract—University campuses are growing more
complex by the day, yet the tools students rely on for
guidance have barely kept pace. This paper presents an
Al-powered chatbot solution that unifies conversational
support with seamless indoor and outdoor navigation
into a single, intuitive interface accessible to students,
faculty, and campus visitors. Rather than flipping
between separate applications, users describe what they
need in their own words and receive immediate, relevant
responses along with step-by-step directional guidance to
any location across campus. The driving goal was to
replace the frustration of hunting for information with
something that genuinely felt like speaking to a
knowledgeable campus guide. Existing research treats
conversational Al and spatial navigation as separate
disciplines, and off-the-shelf GPS solutions break down
entirely once a user moves inside a building. This project
bridges both gaps by fusing Al-driven language
comprehension, a curated institutional knowledge base,
graph-based shortest-path routing, interactive 3D floor
plan rendering, and map-guided exterior directions into
one cohesive platform that makes navigating campus life
noticeably simpler.

Index  Terms—Artificial Intelligence, Campus
Navigation, Chatbot, Natural Language Processing,
Smart Campus Navigation.

I. INTRODUCTION

Stepping onto a large university campus without prior
familiarity can be genuinely overwhelming. Lecture
halls, research facilities, administrative blocks, and
student service centers are typically scattered across a
wide area, often with little obvious signage to connect
them. Even locating a single classroom can take far
longer than it should for someone encountering the
layout for the first time. Printed maps go out of date
quickly, and interrupting a busy staff member just to
ask where something is does not always feel like a
viable solution.

Recent advances in artificial intelligence have opened
up genuinely promising possibilities in this area.

Chatbot systems can field routine queries instantly,
and digital navigation tools can direct people to their
destinations. The persistent shortcoming, however, is
that these two capabilities have almost always been
developed independently of one another. As a result,
someone who needs both a direct answer and physical
directions typically has to consult at least two separate
tools. The idea motivating this project was more
straightforward: a single platform where any question,
whether about a department, a timetable, or the
quickest path to a specific lab, can be asked and fully
answered in one interaction. The emphasis throughout
development was on practicality, producing
something that anyone could pick up and use
immediately, that would remain manageable as the
campus grows, and that would take genuine friction
out of everyday campus navigation.

I1. PROPOSED SYSTEM

The platform is built around three tightly coupled
components: a natural language chatbot, a route-
computation engine, and a centralized campus
knowledge store. Each time a user submits a query, the
chatbot interprets the intent behind it, extracts the key
details, and retrieves a precise answer from the
underlying data repository. That repository spans a
broad scope of institutional information, ranging from
the physical locations of every department and the
scheduling of individual classes through to facility
operating hours and the full range of services available
across campus.

When the chatbot recognizes that a user needs
directions rather than information, it hands off the
request to the routing engine automatically. The
computed path is returned directly within the same
conversational thread, so the user never has to leave
the interface, launch a separate application, or repeat
their query elsewhere. The coordination between
components happens entirely in the background,
keeping the experience clean and uninterrupted.
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I1l. IMPLEMENTATION AND TESTING

A. System Development Approach

We did not try to build everything at once and cross
our fingers that it would all come together. Instead, we
worked in cycles, building a piece, testing it, fixing
what was broken, and then moving forward. The
starting point was observation. We watched the kinds
of difficulties students and visitors actually ran into on
campus: not knowing which building a department
was in, struggling to track down a classroom, not
knowing which office handled a particular issue.
Those real situations became the foundation that the
architecture was built on.

Rather than building the entire platform at once and
hoping the pieces would fit, development followed an
iterative cycle of building, testing, and refining before
moving forward. The process began with careful
observation of the real difficulties students and first-
time visitors encounter on campus: uncertainty about
which building houses a particular department,
confusion when tracking down a specific classroom,
and not knowing which office handles a given request.
Those observed pain points shaped the system design
from the ground up. The chatbot engine and navigation
module were developed in parallel, allowing both
streams of work to progress without one blocking the
other.

B. Data Collection and Knowledge Base Preparation
The quality of any chatbot is ultimately determined by
the quality of the knowledge it draws on, which made
building a reliable, comprehensive data foundation
one of the earliest priorities. All institutional
information was collected directly from authoritative
campus sources, covering department locations, staff
and faculty details, classroom timetables, office hours,
and descriptions of available facilities and services.
After collection, the data was carefully cleaned,
logically structured, and stored in a format optimized
for fast, accurate retrieval.

Accuracy and consistency in this data were not merely
technical requirements; they were fundamental to
whether anyone would trust the system. A single
incorrect room number is easy to dismiss the first time,
but repeated errors erode confidence quickly and drive
users away. The knowledge repository established
through this process now underpins every response the
chatbot generates.
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C. Chatbot and Natural Language Processing

Query processing begins the moment a user submits a
message. Rather than performing a straightforward
keyword lookup, the system attempts to grasp the
actual purpose behind the input. Each incoming
message first passes through a preprocessing pipeline
that tokenizes, normalizes, and removes noise that
could otherwise mislead the model. Intent recognition
then analyzes the linguistic structure of the cleaned
input to determine what the user is genuinely trying to
accomplish.

With intent established, the system retrieves the
appropriate content from the knowledge base and
assembles a response dynamically. Dialogue
management logic maintains continuity across multi-
turn conversations, ensuring that follow-up messages
are understood in the context of what was already
discussed rather than treated as isolated queries. The
outcome is a conversational interface capable of
handling a wide and varied range of questions while
sustaining coherent, context-aware interactions
throughout.

D. Navigation Methodology

Building a dependable navigation layer required
addressing two fundamentally distinct routing
problems. Outdoor pathfinding leverages well-
established digital mapping services that already
provide accurate, robust routing between campus
buildings and landmarks, making it unnecessary to
construct that capability from the ground up. Indoor
navigation, however, demands a completely different
technical approach. Satellite positioning signals
cannot penetrate building interiors, and the internal
layout of most structures is far from self-evident to
anyone unfamiliar with them. To address this, each
floor plan was encoded as a graph in which rooms and
corridor junctions serve as nodes and traversable
passages serve as weighted edges. A shortest-path
algorithm processes this graph to determine the most
direct route between any two interior points, and the
result is rendered visually for the user. For someone
still learning the campus, seeing that route displayed
clearly makes orientation considerably more
manageable.

E. System Integration
Combining all three components into a single,
coherent system represented the most technically
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demanding phase of the project. A shared backend
layer acts as the central coordinator, keeping the
chatbot, routing engine, and knowledge database
synchronized and ensuring that data flows correctly
between them.

Every user interaction begins with the chatbot, which
parses incoming messages and decides whether the
appropriate response is an informational reply or a
navigation output. When routing is needed, the
backend triggers the navigation module, retrieves the
optimal path, and delivers it back to the front end
together with any contextual information the user may
need.

From the user's perspective, none of this underlying
coordination is visible. A question is typed, and a
response appears. All the orchestration between
components takes place entirely out of sight.

F. Testing and Validation

Before the system was considered ready, it was put
through a rigorous and wide-ranging testing process.
Functional testing verified that chatbot responses were
accurate, that the knowledge base was returning the
correct information for each query type, and that
navigation routes were leading users to the intended
destinations. Performance testing examined behavior
under extended and concurrent usage, assessing
whether response times remained within acceptable
limits and whether any component showed signs of
degradation under load.

The objective was not merely to confirm that the
system functioned in controlled test scenarios, but to
develop genuine confidence that it would remain
reliable when real users, bringing their unpredictable
phrasing and diverse needs, began interacting with it
at scale.

A comprehensive suite of test scenarios was executed
to replicate the range of interactions genuine users are
likely to generate, including purely informational
academic queries, location-based navigation requests,
and combined situations requiring both types of output
simultaneously. Validation results confirmed that the
system responds consistently, delivers accurate
information across query categories, and produces
reliable navigation guidance even as usage patterns
and input conditions vary.
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Table 1: Test Cases and Results

Test Case Input Expected Result
Condition Output
Chatbot User  asks | Chatbot Pass-
Query academic provides accurate
Response information | correct response
information | generated
Indoor User selects | Indoor path | Pass-route
Navigation | building generated verified
location correctly
Outdoor User Map-based Pass-map
Navigation | requests navigation routing
campus-to- displayed successful
campus
Unknown User enters | Chatbot Pass-
Query unsupported | shows handled
Handling or unclear | fallback or | without
query help system
reponse faliure

IV. SYSTEM DESIGN

The system is organized as a modular, three-tiered
architecture  designed  with  scalability and
maintainability as primary considerations. The three
tiers are the user interface layer, the processing layer,
and the data management layer, each with clearly
defined responsibilities and clean boundaries between
them. The user interface layer handles everything the
user sees and interacts with. It presents a
conversational environment in which students, staff,
and campus visitors can describe their needs in natural,
everyday language without any requirement for
technical familiarity. The processing layer contains the
core intelligence of the system. It integrates natural
language understanding, intent classification, and
pathfinding logic to interpret user requests and
formulate appropriate responses.

The chatbot engine at the heart of this layer reads each
incoming query, determines whether an informational
reply or directional output is called for, and dispatches
the request to the relevant module accordingly.

The navigation subsystem within this layer computes
optimal routes and prepares them for rendering in the
interface. The data management layer provides the
informational foundation, maintaining a well-
structured knowledge base that encompasses
department details, facility information, and spatial
location data, all organized for rapid and precise
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retrieval. When a query arrives, the processing layer
interprets it, retrieves the relevant content from the
data layer, and returns a response to the user as text, as
a visual route, or as both.
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Fig. 1: System Architecture

Because the layers are decoupled, individual
components can be updated, replaced, or extended
without affecting the rest of the system, making future
additions such as wvoice input, real-time data
integration, or  enhanced Al capabilities
straightforward to implement. The data management
layer provides the informational foundation,
maintaining a well-structured knowledge base that
encompasses department details, facility information,
and spatial location data, all organized for rapid and
precise retrieval. When a query arrives, the processing
layer interprets it, retrieves the relevant content from
the data layer, and returns a response to the user as
text, as a visual route, or as both. Because the layers
are decoupled, individual components can be updated,
replaced, or extended without affecting the rest of the
system, making future additions such as voice input,
real-time data integration, or enhanced Al capabilities
straightforward to implement.

V. SYSTEM DESIGN

Practical evaluation confirmed that the system
manages both informational queries and navigation
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requests with consistent reliability when tested in a
real campus environment.

-~
i

Srinivas Institute of Technology, Valachil

Fig. 2: Smart Digital Campus Portal Dashboard

Live testing demonstrated that the system handles both
informational requests and navigation queries
dependably within an authentic campus environment.
The chatbot was evaluated against a broad range of
academic and administrative inputs, including
questions about specific departments, campus
facilities, class schedules, and general institutional
information. Across every category, it returned
accurate and contextually suitable responses.

Fig. 3: Al Campus Chatbot Interface

Route generation was tested across a variety of
campus locations to verify that the navigation output
was correct.

Users were able to retrieve the information they
needed without having to approach staff, which
reduced delays noticeably and made key campus
resources more independently accessible.

1]

Smart Campus Navigation

Fig. 4: Navigation Mode Selection Page
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Fig. 5: 3D Indoor Navigation Interface

For indoor navigation, route generation was validated
across multiple buildings and floor configurations.
The navigation module consistently identified the
most efficient paths through interior spaces,
meaningfully reducing the time required for users, and
especially for those unfamiliar with the campus layout,
to locate classrooms, laboratories, and administrative
offices.

Outdoor routing delivered equally strong results,
providing accurate directional guidance across all
tested campus zones and external travel scenarios.
Performance evaluation under sustained usage
confirmed that response latency remained consistently
low and that processing efficiency was maintained
without degradation, indicating solid architectural
stability and readiness for broader deployment.

Fig. 6: Outdoor Campus Navigation Overview

When compared directly to conventional information
delivery methods, including printed signage, physical
notice boards, and manual staff assistance, the
integrated platform demonstrated clear improvements
in convenience, response speed, and overall user
satisfaction. The evaluation outcomes confirm that
merging conversational Al with intelligent navigation
into a single system is not only technically viable but
meaningfully beneficial in practice.
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VI.CONCLUSION

This paper has presented an Al-powered chatbot
system developed to reduce the information and
wayfinding challenges that students, staff, and visitors
routinely encounter on university campuses. By
integrating natural language processing with an
intelligent routing engine, the platform consolidates
what previously required multiple separate tools into a
single, accessible interface. The conversational Al
component makes institutional data available on
demand and reduces reliance on manual support
channels, while the navigation module generates
optimized paths that help users move through campus,
both indoors and outdoors, with far greater confidence
and efficiency. Testing confirmed that the system
handled queries accurately, produced reliable
navigation outputs, and delivered response times
substantially shorter than those associated with
conventional campus support methods. The modular
architecture ensures that the platform can be extended
incrementally as needs evolve, without requiring
structural changes to the existing codebase. Future
development directions include the addition of voice-
based interaction, multilingual query support, real-
time data feeds for live facility updates, and a
dedicated mobile application for on-the-go access. In
bringing together conversational intelligence and
practical spatial guidance, this work represents a
substantive step toward the broader goal of building
connected, intelligent campus ecosystems by uniting
conversational Al capabilities with practical, real-
world navigation assistance.
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