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ABSTRACT

This work provides an Al-powered campus recruitment tool designed to automate the engagement
processes in university recruitment. It seeks to solve some of the major challenges found in recruitment
processes, such as skill-role mismatches, delays from manual screening, scalability issues, and
recruitment bias [1]. The tool employs ML generalisation for candidate-job matching and feedback loops,
as well as credential parsing and improvement using NLP [2][7][11]. Due to the work’s cloud-native
model, designed with Docker and Kubernetes, it provides concurrent cross-institutional recruitment at
scale and with high performance [5]. Incorporating Al for resume boosting reduces the time spent
reviewing resumes in the hiring process by almost 60%. Additionally, it increases match improvement
and graduate employability rates. Thanks to the system’s modular structure, it is compatible with large
company HR systems, making it applicable to hiring in both educational and corporate settings [9].

Index Terms: A/, machine learning, NLP, campus hiring, recruitment automation, resume enhancement,
HR technology.

1. INTRODUCTION

Systemic issues affecting campus hiring continue to lead to prolonged selection processes and to
constraints on students' access. Standard processes still treat applications and CVs if there are people
doing it. This leads to scaling issues, resulting in longer hiring processes and workflow bottlenecks [10].
The gap between what employers want and how candidates can write resumes, if at all, leaves students
without the tools to present their capabilities and skills [11]. The lack of transparent processes results in
dissatisfaction among both students and recruiters. Recent inroads in Al and machine learning (ML),
which we present as solutions to those issues. We see that Al is taking over routine screening tasks,
reducing bias, and improving decision-making accuracy [1]. Also, we note that, in terms of job-to-
candidate match-up, we have improved it with ML-based models, and we are using NLP for In-depth
analysis of resumes and for a report-like output that, in turn, is used for better content generation [2][7].

The Al-Enhanced Campus Recruitment Platform introduced in this study integrates automation,
intelligent analytics, and user-friendly design to improve efficiency, transparency, and overall hiring
effectiveness.
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2. RELATED WORK

A. Traditional Campus Recruitment Systems

Current university recruitment platforms are more concerned with disseminating information than with
complex processing. Most university career centers use simple job posting systems that require screening
manually and assessment procedures. These systems offer little information about a candidate’s
suitability for a particular role and are void of complex matching algorithms. Although they have added
digital components to campus recruitment, commercial systems such as Handshake and WayUp are still
limited by the need for manual processing. These platforms digitize job advertisements and application
submissions, but they do not fix the fundamental inefficiencies in the processes of matching and
evaluating candidates[9-16].

B. Al Applications in Recruitment

Recent studies show the potential of Al technologies to shift the focus of the hiring process. Al
technologies like Automated Resume Screening Systems that utilize Natural Language Processing
improve processing speed. Over 85% of accuracy is achieved with Machine Learning applications
used to identify candidate-skill matching. Companies aiming to be Al-enable remote recruitment
include IBM Watson Talent, HireVue, and Pymetrics. While these companies are potentially useful
for student recruitment, there is little to student-recruiter interaction[17-22].

C. Natural Language Processing in HR

HR has undergone a radical transformation thanks to improvements in NLP. HR was the first to use
technological innovations in the field of document analysis. There is now the capability to perform
resume optimization, and develop algorithms to recommend changes. Document parsing can classify
and structure free form text. This field has focused on competency models, experience levels, and
on skills. There is still a significant shortage of all inclusive recruitment software in educational
institutions such as universities[23-26].

3. PROPOSED SYSTEM

The Al-Enhanced Campus Recruitment Portal is a complete solution that uses direct stakeholder
contact and intelligent automation to revolutionize conventional hiring procedures. This solution
offers effective, practical, scalable and transparent operations while addressing the major issues in
college recruitment.
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A. System Architecture
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Fig. 1. System Architecture Overview

It is based on a cloud architecture implemented with the help of Docker and Kubernetes to provide
the highest level of scalability and fault-tolerance [5]. It has three large subsystems, including Student
Interface, Recruiter Interface, and Al Engine. Student Interface Module: Student Interface presents
an interactive dashboard that allows uploading a resume, optimizing a resume with the help of Al
career suggestions, profile. management, and tracking of application in real time. The modules driven
by NLP and NLG offer specific feedback to enable the students to express their competencies in a
better manner [11].

1) Recruiter Interface Module: Recruiter Interface provides analytics dashboards to track
recruitment related actions, open positions, screening recommendations, as well as communication
with applicants. The principles of human computer interaction design are helpful in facilitating
usability and efficiency in decision-making [6].

2) Al Engine Module: The Al Engine provides the intelligent decision layer and executes the ML
models to match the candidates, NLP pipelines to process resumes, and adaptive learning scenarios
to improve the model performance based on the recruiter feedbacks and successful hiring outcomes
[3][7]. Improved techniques of mitigating bias have been used to promote fairness in automated
selections [4].

4. METHODOLOGY AND ALGORITHM
A. Enhancement Algorithm and Resume Parsing
The resume-analysis workflow incorporates multiple NLP processing steps.

1) Text Extraction: Apache Tika document parsing for many file formats (PDF, DOC,
DOCX).
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2) Named Entity Recognition: The spaCy NLP library was used to identify personal data,
educational background, work experience, and skills.

3) Content Classification: Resume section categorization using trained classification models.
4) Enhancement Generation: GPT-based language models for Al-powered content
recommendations.

B. Smart Matching Algorithm
The platform applies a hybrid matching strategy, which is a blend of collaborative filtering and
content-based recommendation, which aligns with current investigations on ML-based
recruitment [3]. Calculation of the overall matching score is the following one: The platform
employs a hybrid matching strategy that integrates collaborative filtering with content based
recommendation techniques, in accordance with recent studies on machine learning—based
recruitment systems [?]. The overall matching score is calculated as

o Match Score =aSkill Match + Experience Match +y Education Match +6 Preference Match
(D

where a, B, v, and 6 denote weighting parameters optimized using training data obtained from
previously successful placements. Continuous learning mechanisms iteratively update these
weights based on recruiter feedback and hiring outcomes.
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C. Feedback Loop Optimization

The system has a long-term adaptive feedback loop which evaluates the results of recruitment,

interview performance and success of the placement to optimise the matching model in a series
of iteration. This methodology complies with the best practices in Al performance optimization

based on feedback [8].

5. IMPLEMENTATION

A. Technology Stack

Feedback was provided by the community through the use of React, Redux, and Material-UI on
the frontend, Node.js, Express, and GraphQL on the back end, MongoDB, and PostgreSQL on
storage, and TensorFlow, spaCy, and Scikitlearn on the ML and NLP operations. The deployment
relied on Docker and Kubernetes on AWS and aligned with established practices for scaling to

the cloud [5].
Table 1: TECHNOLOGY STACK COMPONENTS

Layer Technology Purpose

Frontend React.js, Redux, User Interface, State
Material-UI Management

Backend Node.js, Express.js, API Services, Business
GraphQL Logic

Database MongoDB, PostgreSQL, Data Storage, Caching
Redis

Al/ML Python, TensorFlow, | NLP, Machine Learning
spaCy, scikit-learn

Infrastructure Docker, Kubernetes, Containerization,
AWS Orchestration

A. Workflow Implementation
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Fig. 3 Workflow

For maintaining responsiveness under high load conditions, the platform uses:

1) Caching Strategy: Redis-based caching for frequently accessed data and computed- matching

SCOres.

2) Database Optimization: Indexed queries and optimized data structures for fast retrieval.
3) Load Balancing: Kubernetes-based auto- scaling to handle peak recruitment periods.

4) CDN Integration: Content delivery network for static assets and resume storage.

6. EXPERIMENTAL EVALUATION

A. Pilot Study Design

A 6-month pilot experiment with 500 students and 50 recruiters in five Indian institutions- IIT.
Amity, KIET Ghaziabad, NIT Kurukshetra, Delhi. University, and Sharda University— rated.
performance, usability, and correspondence accuracy. The subjects were trained on the use of
the. platform, and the control group was still using it. conventional methods of hiring. This study
design reflects the evaluation strategies suggested in the literature on the recruitment system

analysis [8].

Extensive training on platform usage. Technical support was also to be rendered continuously.
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participants. The accuracy, efficiency, and user. The outcomes of satisfaction could be compared
since the traditional control groups continued to use traditional methods. recruitment techniques.

B. Performance Metrics

These findings imply a strong technical foundation. similar to the standards already available in
HR. technology research [9].

Table 2: Performance Metrics

Metric Target Achieved Improvement
Response <2s < 1.5s 25%
Time

Concurrent 1,000 2,500+ 150%
Users

Matching 80% 87% 8.8%
Accuracy

System 99% 99.8% 0.8%
Uptime

Mobile | 95% | 98% | 3.2%
Compatibility

System Performance: Target vs Achieved
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Fig. 4. Graphical overview of system performance showing target vs achieved values across
key metrics.
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C. Performance Optimization

To maintain responsiveness under high-load conditions, the platform employs:

» Caching Strategy: Redis-based caching for frequently accessed data and computed matching

SCOres.

* Database Optimization: Indexed queries and optimized data structures for fast retrieval.
Load Balancing: Kubernetes-based auto-scaling to handle peak recruitment periods.

* CDN Integration: Content delivery network for static assets and resume storage.

7. RESULTS AND DISCUSSION

A. Quantitative Outcomes The high increase in screening efficiency and matching accuracy goes in
line with previous results in ML-based hiring systems [1][3][8].
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Table 3: Comparative Performance Analysis

Metric

Time-to-Hire

A\L-Enhanced
Platform

Improvement

I'raditional
Method

3-4 weeks 5-7 days 60-75%

reduction

Screening 20 2000+ 900% merease
Efficiency resumeshour resumes hour
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Accuracy improvement
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Fig. 5. Comparative performance of traditional hiring methods versus the Al-enhanced
platform across key recruitment metrics.
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B. User Satisfaction Analysis
According to the survey, there was high acceptance, with 89% of recruiters and 91% of students

expressing satisfaction with the program. Students particularly appreciated Al-based resume
improvement (94%) and real-time application tracking (92%), in line with current UX research
on recruitment systems [6]. Recruiters highlighted satisfaction with analytics dashboards (90%)
and intelligent candidate matching (88%), which is consistent with industry expectations for Al
HR tools. Prejudice-diluting processes helped to ameliorate. Perceptions of fairness: 85% of
users accepted the system as less biased, reflecting practices too. fairness research in Al
recruitment [4].

C. Technical Performance
The site supported more than 2500 simultaneous visitors. having response times of less than

1.5 seconds. Resume parsing Accuracy was 94, and a corresponding precision of. §7% and false
positives under 8%. These metrics align with modern NLP and ML developments in recruitment
automation [2][7][11].

D. Challenges and Limitations
The barriers to adoption are early resistance from traditional recruiters, data privacy concerns,

the need to control bias, and the difficulty of interoperating with legacy institutional systems. The
enterprise HR technology adoption literature has also reported these challenges [9].

8. CONCLUSION AND FUTURE SCOPE

The Al-Improved Campus Recruitment Platform offers significant potential to transform conventional
student recruitment methods by leveraging Al, a scalable cloud platform, and a user-friendly design.
The results of the experiments demonstrate better accuracy, efficiency, and user satisfaction, making
it suitable for a large number of academic and corporate users.

A. Future Development

In the future, the system can be advanced in several significant ways. One of them is the
application of deep learning to predictive analytics, enabling the prediction of trending skills and
career demands. This would assist employers in planning their hiring plans rather than stressing
at the end of the day.

The other area that can be enhanced is VR-based remote interviews, with an introduction to the
same. These virtual environments may provide a similar realistic interaction experience for both
recruiters and candidates, even though they are not in the same place. The platform can also use
blockchain technology to verify certificates and credentials. In this feature, organisations can
examine the authenticity of degrees, certificates, and work history in a safe and transparent way.

Moreover, by creating industry-oriented recruitment modules, companies will be able to tailor
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the workflow to their industry, be it healthcare, finance, manufacturing, or IT. Lastly, it is possible
to add multilingual support to make the platform more inclusive and better suited to users in other
countries, thereby expanding its global reach.

B. Commercial Impact
The platform’s design and speed make it a great choice for hiring in businesses, government jobs,

and workforce development programs. The methodology, supported by open-source elements,
enables replicability and contributes to ongoing innovation in HR technology research [5][9].
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