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ABSTRACT

Acad Nexus is an intelligent academic project
management platform designed to simplify and
modernize the management of academic projects
within educational institutions. Traditional project
management methods rely heavily on manual
communication through emails, spreadsheets, and
messaging applications, which often create
confusion, delays, and poor collaboration among
students, faculty, and administrators. The proposed
system introduces a centralized cloud-based
environment that integrates Artificial Intelligence
to automate and optimize project workflows. The
platform provides secure role-based dashboards for
students, guides, and administrators to ensure
efficient collaboration and transparency throughout
the project lifecycle. Students can create teams,
submit proposals, track milestones, and receive
continuous feedback from faculty members. The
integration of Google Gemini Al enables advanced
features such as proposal quality evaluation,
semantic duplicate detection, smart document
summarization, predictive analytics, and intelligent
milestone recommendations. The system also
incorporates automated email notifications and
secure cloud storage to eliminate data loss and
communication gaps. Interactive Kanban boards
and real-time performance monitoring improve
project tracking and help faculty identify struggling
teams before deadlines are missed. Administrators
can monitor institutional progress through activity

heatmaps and export reports for auditing purposes.

The proposed system significantly reduces faculty
workload, minimizes administrative complexity,
improves academic originality, and enhances
student productivity. By combining cloud
technologies, = Al-driven  intelligence,  and
collaborative project management tools, Acad
Nexus transforms academic project handling into a
streamlined, secure, and innovation-oriented
process that improves the overall quality of
research and technical mentorship in higher

educational institutions.

Keywords: Academic Project Management,
Artificial Intelligence, Gemini Al, Cloud Storage,
Role-Based Access Control, Predictive Analytics,

Kanban Board, Smart Summarization.
1. INTRODUCTION

The rapid digital transformation of educational
institutions has significantly changed the way
academic activities are conducted, yet the
management of final-year projects and research
activities still depends largely on traditional and
fragmented systems. Students and faculty often rely
on multiple communication platforms such as
emails, spreadsheets, cloud drives, and messaging
applications to manage project activities, which
creates confusion and administrative burden [1].
The absence of a centralized project management
platform leads to inefficient communication, poor
task tracking, and increased chances of document
loss [2]. Educational institutions frequently face

challenges in monitoring project progress,
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assigning faculty guides, and maintaining project
originality [3]. Research studies indicate that
traditional project management systems fail to
support collaborative learning and real-time
tracking efficiently [4]. Existing learning
management systems mainly focus on course
delivery and assessments instead of project
lifecycle management [5]. Manual workflows also
increase faculty workload because professors must
continuously review long project reports and
coordinate with multiple student groups [6].
Academic institutions are increasingly exploring
Artificial Intelligence-based systems to automate
repetitive  administrative tasks and improve
educational efficiency [7]. Al technologies have
demonstrated promising results in predictive
analytics, smart feedback systems, and intelligent
document analysis [8]. Cloud computing
technologies further enhance scalability and
accessibility by enabling secure data storage and
remote collaboration [9]. Modern web technologies
such as React and Nextjs support dynamic and
responsive user interfaces for educational
applications [10]. Role-Based Access Control
mechanisms improve system security by restricting
data access according to user responsibilities [11].
Automated communication systems also reduce
delays in project updates and improve coordination
among stakeholders [12]. Intelligent project
monitoring tools can help identify struggling
students and improve academic outcomes through
timely intervention [13]. Data visualization
techniques such as dashboards and Kanban boards
enhance wuser understanding and workflow
management [14]. Research also emphasizes the
importance of centralized academic repositories for
maintaining research originality and avoiding
Al-driven

duplicate submissions [15].

summarization techniques can reduce faculty

cognitive fatigue by generating concise overviews
of lengthy project reports [16]. Predictive project
analytics further assist institutions in tracking
performance and identifying project risks early
[17]. Secure authentication frameworks improve
user trust and data privacy within educational
systems [18]. Digital ecosystems integrating Al and
cloud technologies are becoming essential for next-
generation educational platforms [19].
Consequently, there is a strong need for an
intelligent and wunified academic  project

management solution capable of addressing these

institutional challenges effectively [20].

Acad Nexus is proposed as a comprehensive Al-
powered academic project management ecosystem
designed specifically for higher educational
institutions. The system integrates cloud-native
technologies, Al intelligence, and collaborative
management tools into a single platform that
supports the entire project lifecycle [21]. The
platform provides dedicated dashboards for
students, faculty guides, and administrators through
secure Role-Based Access Control mechanisms
[22]. Students can autonomously create teams,
generate invite codes, and submit project proposals
using a streamlined workflow [23]. Faculty
members can review proposals, provide iterative
feedback, and monitor project progress using
interactive dashboards [24]. The integration of
Google Gemini Al introduces advanced features
such as semantic duplicate detection, proposal
quality scoring, milestone recommendations, and
intelligent document summarization [25]. The
semantic duplicate warning system checks newly
submitted proposals against historical project
databases to maintain research originality [26].
Smart summarization features help faculty quickly
understand lengthy reports without manually

reading every page [27]. Proposal quality scoring
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enables students to receive immediate feedback
before submitting their work to faculty members
[28]. Interactive Kanban boards support milestone
management and real-time task tracking [29].
Predictive analytics modules continuously evaluate
team performance and generate health scores to
identify delayed teams [30]. Automated email
notifications ensure that stakeholders receive real-
time updates regarding submissions, approvals, and
feedback. Cloud storage integration securely stores
project reports, presentations, and research
documents without affecting system performance.
The platform also includes administrative modules
for institutional auditing, project monitoring, and
Excel report generation. By combining Artificial
Intelligence, cloud technologies, and collaborative
workflows, Acad Nexus modernizes academic
project management and significantly improves
institutional efficiency, academic quality, and

mentorship effectiveness.
II. LITERATURE SURVEY

Several researchers and educational institutions
have attempted to improve academic project
management using digital platforms and
collaborative  systems.  Traditional Learning
Management Systems such as Moodle and
Blackboard are widely used for educational content
delivery, but they provide limited support for long-
term collaborative project management [1]. These
systems primarily focus on assignments, quizzes,
and classroom communication instead of dynamic
project tracking [2]. Researchers have highlighted
that project management activities require
specialized workflows including team coordination,
milestone tracking, faculty feedback, and proposal
approval systems [3]. Existing corporate project
management tools such as Trello, Jira, and Asana

have also been adopted by some educational

institutions [4]. However, these systems are
designed mainly for industrial  software
development environments and lack academic-
specific features such as faculty allocation, research
originality checking, and institutional auditing [5].
Studies reveal that students face difficulties
managing project documentation and
communication across multiple platforms [6].
Faculty members also experience increased
cognitive fatigue while reviewing lengthy
proposals and tracking project progress manually
[7]. Al-enabled educational systems have gained
popularity because they automate repetitive tasks
and improve educational efficiency [8]. Intelligent
tutoring systems and predictive analytics have
shown promising results in monitoring student
performance and providing adaptive feedback [9].
Research on Natural Language Processing
demonstrates that Al summarization tools can
significantly reduce document analysis time for
educators [10]. Semantic similarity algorithms are
also widely used in plagiarism detection and
duplicate research identification [11]. Cloud-based
educational applications provide scalable and
secure environments for collaborative academic
activities [12]. MongoDB and cloud-native
databases are increasingly preferred for educational
platforms due to their flexibility and scalability
[13]. Modern frontend frameworks such as React
and Next.js support responsive user experiences
and real-time interaction capabilities [14].
Researchers have also emphasized the importance
of secure authentication systems and Role-Based
Access Control for  protecting academic
information [15]. Automated email systems
improve communication efficiency and reduce
delays in administrative workflows [16]. Kanban-
based task management approaches have proven

effective in visualizing academic progress and
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improving student productivity [17]. Data analytics
and visualization dashboards further assist
administrators in institutional decision-making
processes [18]. Educational researchers suggest that
Al-integrated academic systems can improve
mentorship quality by reducing administrative
workload [19]. Predictive analytics modules also
help identify at-risk students and support proactive
academic intervention [20]. Therefore, integrating
Al, cloud computing, and project management
tools into a unified educational ecosystem has

become an important research direction.

Acad Nexus extends existing research by
combining intelligent automation, centralized
collaboration, and predictive analytics into a single
academic project management platform. Unlike
conventional LMS platforms, the proposed system
provides dynamic team management, interactive
milestone tracking, and Al-assisted proposal
evaluation [21]. The semantic duplicate warning
system acts as an institutional memory by
comparing new project ideas with historical
databases to identify redundant research topics
[22]. This feature directly addresses the problem of
academic project duplication identified in previous
studies [23]. The Al Smart Summarizer processes
large project reports and generates concise
summaries for faculty members, thereby reducing
cognitive overload and improving review efficiency
[24]. Proposal Quality Scoring provides students
with immediate formative feedback regarding
clarity, feasibility, and project scope before faculty
review [25]. Research shows that early feedback
mechanisms significantly improve student learning
outcomes and proposal quality [26]. Predictive
analytics modules monitor milestone completion
rates and generate health scores to identify delayed
teams proactively [27]. Interactive Kanban boards

improve workflow visibility and enable effective

task coordination among students and faculty [28].
The integration of secure cloud storage eliminates
file loss and supports centralized project
repositories [29]. Automated notification systems
further improve communication transparency and
reduce dependency on external messaging
applications [30]. The system architecture
combines Next.js, React, MongoDB, and Google
Gemini Al to create a scalable and intelligent
educational ecosystem. Compared to existing
systems, Acad Nexus offers better collaboration,
stronger academic integrity support, efficient
faculty workload management, and enhanced
student engagement. The literature survey confirms
that the integration of Artificial Intelligence,
predictive analytics, and centralized workflows can
significantly improve academic project
management processes within higher educational

institutions.
III. PROPOSED SYSTEM

The proposed system, Acad Nexus, is a centralized
Al-powered academic project management
platform developed to improve the efficiency of
managing academic projects within educational
institutions. The system is designed using modern
web technologies such as Nextjs, React,
MongoDB, and Google Gemini Al to provide a
scalable, secure, and intelligent digital
environment. The platform supports three primary
user roles including students, faculty guides, and
administrators through Role-Based Access Control
mechanisms. Students can create teams, generate
invitation codes, submit project proposals, upload
documents, and track milestone completion through
a unified dashboard. Faculty guides can review
proposals, provide structured feedback, approve
milestones, and monitor team performance through

real-time analytics dashboards. Administrators can
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oversee all institutional activities, allocate faculty
guides, monitor project progress, and generate audit
reports. The centralized architecture eliminates the
dependency on fragmented communication tools
such as spreadsheets, emails, and messaging
applications. Secure cloud storage integration
ensures safe storage of project files, reports, and
presentations while maintaining high system

performance.
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The most significant component of the proposed
system is the integration of Artificial Intelligence
functionalities powered by Google Gemini Al. The
Semantic Duplicate Warning module checks project
proposals against historical records to detect
redundant research topics and maintain academic
originality. The Smart Summarizer feature
processes lengthy reports and generates concise
summaries that help faculty quickly understand
project objectives and methodologies. Proposal
Quality Scoring provides instant Al-based feedback
regarding feasibility, clarity, and scope before
proposals are reviewed by faculty members.
Predictive analytics modules continuously monitor
milestone completion rates and generate health
scores that identify teams at risk of delay.
Interactive Kanban boards visually represent task
progress and improve team coordination.

Automated email notification systems ensure

instant communication between students and
faculty regarding submissions, approvals, and
remarks. The proposed system significantly reduces
administrative ~ workload,  improves  project
transparency, enhances mentorship quality, and
increases student productivity. By integrating Al,
cloud computing, and collaborative management
tools, Acad Nexus creates a modern educational
ecosystem capable of transforming traditional
academic project workflows into a streamlined and

intelligent digital process.
IV. SYSTEM DESIGN

The system design of Acad Nexus follows a cloud-
native multi-layered architecture that ensures
scalability,  security, flexibility, —and high
performance. The architecture consists of five
major layers including the Presentation Layer,
Logic and Security Layer, Intelligence Layer, Data
Storage Layer, and Communication Layer. The
Presentation Layer is developed using React and
Next.js frameworks to provide responsive and
interactive user interfaces for students, faculty
guides, and administrators. Tailwind CSS is used
for frontend styling to ensure consistent design and
mobile responsiveness. The Logic and Security
Layer handles authentication, authorization, API
routing, and business logic using Next.js API routes
and Node.js services. NextAuth.js and JWT-based
authentication mechanisms ensure secure login
sessions and Role-Based Access Control. Zod
validation libraries verify user inputs before storing
them in the database to maintain data integrity and
system reliability. This layered design enables
secure and efficient communication between

frontend components and backend services.
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separately to optimize database performance. The
Communication Layer utilizes Nodemailer services
to send automated transactional emails regarding
— project submissions, approvals, feedback updates,
and deadline notifications. Interactive Kanban
boards and real-time analytics dashboards enable
users to visualize project progress effectively. The
system architecture also supports scalability
through serverless deployment environments
capable of handling high institutional traffic during
submission periods. Overall, the system design
ensures secure collaboration, efficient data
management, intelligent automation, and reliable
communication, thereby creating a robust and
future-ready academic  project ~management

—_— ecosystem.

— V. RESULTS

The Intelligence Layer integrates Google Gemini

. . . . a
Al to provide advanced Al-driven functionalities s
such as semantic duplicate detection, smart
summarization, proposal quality evaluation, and
E——

predictive milestone analytics. The Al engine
processes student proposals and project reports
using Natural Language Processing techniques to
generate intelligent insights and recommendations.
The Data Storage Layer uses MongoDB Atlas as
the primary database for storing user information,
project records, milestone data, and faculty
remarks. UploadThing cloud storage services

manage large project files and presentations
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VI. CONCLUSION

Acad Nexus successfully addresses the major

challenges associated with traditional academic
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project management systems by introducing a
centralized, intelligent, and cloud-based platform
for educational institutions. Existing project
management approaches often rely on fragmented
communication channels, manual workflows, and
disconnected storage systems, which create
confusion, administrative burden, and poor
coordination among students, faculty members, and
administrators. The proposed system overcomes
these limitations by integrating Artificial
Intelligence, predictive analytics, cloud storage,
and collaborative workflow management into a
unified ecosystem. Features such as semantic
duplicate detection, smart document
summarization, proposal quality scoring, and
predictive milestone tracking significantly improve
academic originality, reduce faculty cognitive
fatigue, and enhance student productivity.
Interactive dashboards and Kanban boards provide
real-time project visibility, while automated email
notifications ensure effective communication
between stakeholders. The secure Role-Based
Access Control mechanism protects sensitive
academic information and ensures controlled
system access according to user responsibilities.
Cloud-native technologies such as Next.js, React,
MongoDB, and UploadThing provide scalability,
flexibility, and high system performance suitable
for large educational institutions. The platform also
simplifies institutional auditing and administrative
monitoring  through activity heatmaps and
automated Excel report generation. By reducing
administrative complexity and enabling proactive
mentorship, the system allows educators to focus
more on research guidance and student
development. The integration of Google Gemini Al
demonstrates how intelligent technologies can
transform traditional educational workflows into

efficient digital ecosystems. Overall, Acad Nexus

represents a modern and innovative solution
capable of improving academic collaboration,
research quality, institutional efficiency, and project
management effectiveness in higher education

environments.
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