A__t: \z;“
i A
@ﬁm International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 04 | April - 2026

SJIF Rating: 8.659

ISSN: 2582-3930

Al-Based Workforce Skill Optimization System

Is'Batchu Suvidha, >*Kutala Ajitej, > Gaura Manoj Kumar, “tArella Sri Harshith

"' CSE(AI & ML), Assistant Professor at ACE Engineering College, Hyderabad, India
234CSE(AI & ML), Student at ACE Engineering College, Hyderabad, India

Abstract — The rapid advances in technology have
radically changed the skills that organizations seek in
their employees, thereby making the task of matching
the skills of employees with the changing job
requirements increasingly difficult. The conventional
methods of workforce management systems involve
the definition of fixed roles and manual evaluation of
the skills possessed by the workers. This makes it
difficult to perform the evaluation of skills dynamically
and workforce planning. In this paper, we propose to
use an Al-Based Workforce Skill Optimization System
that will employ AL, ML and NLP for extracting the
skills, performing dynamic skill gap analysis, and
intelligently matching roles. The system will employ
transformer-based semantic matching techniques for
assessing the match between the employee skills and
role requirements. Based on an analysis of multi-source
data about employees such as resume, performance
metrics, project history, etc., the system will perform
an assessment of the skill set and generate rank scores
of the employees according to their best fit. Predictive
analytics will be used for assessing future skill
requirements, while Explainable Al techniques will
help increase transparency of decision making.

Index Terms— Artificial Intelligence, Workforce Skill
Optimization, Natural Language Processing |,
Transformer-Based Semantic Matching (BERT), Skill
Gap Analysis, Predictive Workforce Analytics,
Explainable AI , Employee Role Matching,
Personalized Upskilling, Workforce Planning.

I. INTRODUCTION

The Al-Based Workforce Skill Optimization System is
a powerful online platform that uses Al, ML, and NLP
methods to provide intelligent skill analysis and
optimization in order to improve organizational
efficiency. In a constantly changing digital world,
organizations should adapt themselves to the ever-
changing nature of work roles, technologies, and skills
demanded. The suggested system will help
organizations use their resources more effectively and
optimize the work of employees based on Al methods.

As arule, in the modern world, organizations have a lot
of employee data stored in unstructured forms, such as
resumes, projects, performance data, and various
feedbacks. In most cases, organizations do not have
adequate ways to process this information in a proper
manner. Traditional workforce management systems
are ineffective since they are mostly based on manual
evaluation and rigid role assignments which cannot be
flexible enough. Consequently, many problems arise
when matching employee skills with roles.

In addition, with job demands becoming complex and
technologies advancing at a fast pace, it is necessary for
organizations to develop a system that can not only
assess the skills of its employees currently but also be
able to predict its future demands. In this regard, the
use of Artificial Intelligence appears to be promising
and could help organizations in meeting such
challenges. The main aim of developing this system is
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to support organizations in optimizing their
workforce’s performance and productivity.

A. Challenges with Workforce Skill Management

There are many obstacles in managing workforce skills
that create problems for companies and their efficient
functioning. First, workforce skills data is usually
scattered and unstructured. It is not possible for
companies to use traditional methods for processing
and analyzing such data. As a result, valuable data is
underutilized.

The second problem with current systems used by
companies is the inefficiency of their algorithms for
matching employees' skills to specific job descriptions.
These algorithms are usually based on keyword
searches and do not allow understanding of the actual
meaning of the skills and job descriptions. In addition,
employee profiles are not updated when employees
develop new skills as part of their work.

One of the significant problems is the inability of these
systems to predict future skill requirements. Since there
is no way of predicting the future, the organizations are
only able to respond to changes reactively and are
unable to plan ahead.

The biggest problem of all is the lack of a smart system
that can monitor, evaluate and optimize the workforce
skill needs in real-time.

B. The Importance of Intelligent Skill Analysis and
Recommendation

Due to increased workforce complexity, the demand
for advanced technology systems to analyze employees
is becoming higher. An intelligent skill analysis
algorithm allows organizations to get more insights

about employees by analyzing unstructured data and
finding patterns.

Among various benefits of such solutions, semantic
analysis should be highlighted first. It means that using
the transformer model and other types of advanced
algorithms, the system will be able to understand the
meaning of the skill and job description better than with
keywords-based solutions.

Personalized recommendation is another advantage of
using intelligent systems. In this way, organizations
will be able to offer employees specific roles, training
programs, and development directions that will
increase both employee satisfaction and business
productivity.

Moreover, thanks to an intelligent system,
organizations can engage in proactive decision-making
due to forecasting solutions.

C. Motivation for Al-Based Workforce SKkill
Optimization System

The major reason for developing such a system lies in
addressing the limitations of existing methods of
workforce management. Traditional systems do not
have an opportunity to deal with unstructured data,
identify  relationships, and make appropriate
suggestions based on the collected information.

Thanks to the use of Al, NLP, and Machine Learning
algorithms, our solution will be able to automate the
process of skills extraction, optimize the accuracy of
matching, and ensure instant feedback regarding the
state of a certain company's workforce.

The application of semantic analysis allows the system
to understand the nature of complicated connections
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between skills and job positions, making the matching
process more efficient.

Moreover, there is another important motivation for
developing this product, which consists in identifying
skill gaps among employees and offering tailored
solutions for bridging them. In other words, our
software tool will analyze the differences between
employees' competences and those that are necessary
for them to perform tasks successfully, thus suggesting
adequate measures for closing gaps.

Also, we will apply predictive analytics to forecast
future skills requirements, while Explainable Al will
ensure transparent decision-making processes.

D. Technology Stack and System Overview

The suggested solution leverages modern Al and data
processing tools to provide optimal performance. NLP
methods are applied during the preparation of input
data and extraction of necessary information from raw
unstructured employee records, such as resumes or
project descriptions.

Transformer-based machine learning models, such as
BERT, will be applied to analyze semantic similarities
and ensure an effective match between an employee
profile and required skills. Machine learning
algorithms will be used to identify skill gaps and build
predictions about future skills' demand.

The whole process involves several stages, including
data collection, preprocessing, skills extraction,
semantic matching, gap detection, recommendations,
and prediction, which guarantees proper operation and
results. Also, Explainable Al is applied to guarantee
clarity when making certain decisions and building
recommendations.

Overall, the proposed architecture involves the use of
multiple technologies in a well-thought-out structure to
optimize the process and make it more intelligent and
convenient.

II. LITERATURE SURVEY

The advancements made in the realms of Artificial
Intelligence (AI), machine learning, and workforce
analytics have revolutionized the ways in which firms
approach their employees' skills and job positions. The
conventional models of managing workforces include
manually-based assessments and non-automated ways
of analyzing the skills of workers, which result in an
inefficient system of skill planning and usage. In order
to resolve this problem, there have been many research
studies conducted using Al models, predictive analysis,
and automated skills analyses. Nevertheless,
contemporary systems still require improvements
regarding the mentioned areas.

Babashahi et al. (2024) [1] have performed an analysis
on the effects of artificial intelligence on workforce
transformation. The research demonstrates the need to
increase the number of workers skilled in digital
competencies as well as in analytics. It eliminates the
dependence on repetitive tasks. PRISMA framework
and Scopus databases were used to conduct the
analysis. However, the research is theoretical in nature
and lacks practical recommendations regarding its
implementation.

Dos Santos et al. (2023) [2] suggested a methodology
for evaluating the employability of programs within
institutions of higher learning, whereby academic
achievements are matched against industrial skills
demand. This involves the use of systematic evaluation
techniques and employability indicators. Although the
model offers practical insight into education
assessment, it does not offer automation or any real-
time labor force matching capability.
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Filippi et al. (2023) [3] explored the effects of
automation technologies on employment and
workforce transformation. In their analysis, Filippi et
al. adopted a systematic literature review methodology
by obtaining data from different research studies to
assess the influence of automation on job positions.
However, the research lacks intelligent systems for
skill identification and role assignment of employees.
George et al. (2023) [4] examined the potential impact
of modern Al applications like ChatGPT on the future
of work. The article examines productivity
enhancements and changes in occupational roles
through an industrial approach. But it does not present
any practical guidelines for improving worker
performance and identifying skills gaps.

O'Donovan et al. (2023) [5] considered the potential of
robotics in improving workforce competence
especially in healthcare fields. The research applies
qualitative methods together with stakeholders’
engagement to investigate the relationship between
humans and robots. Although there is a focus on skills
development, no application of Al technology exists in
optimizing skills.

It is clear from the above-stated studies that substantial
advances have been achieved in the areas of
transformation of workforce, application of artificial
intelligence, and skill analysis. But what can be
observed in these systems is the absence of real-time
skills analysis, semantic matching, workforce
prediction, and optimization. Hence, the development
of Al-based Workforce Skill Optimization System
seems to fill this void.

III. PROPOSED METHODOLOGY

The proposed system introduces the concept of the Al-
Based Workforce Skill Optimization model, which
provides an intelligent way of analyzing employee
skills and correctly matching employees with suitable
job roles using modern Artificial Intelligence, Machine
Learning, and NLP technology. The process starts by
collecting information about the employee, which can

be gathered from different sources, such as resume
details, performance ratings, project involvement, and
feedback.

The second stage involves data pre-processing with the
help of NLP, which means cleaning and normalizing
text data to make it ready for further analysis. The
extraction of skills is done through the identification of
appropriate skills based on resumes, as well as those
collected manually and in structured form.

In order to perform matching effectively, the system
uses semantic matching techniques based on
transformer networks such as the use of BERT
embeddings. The employee information and job
information are vectorized, and the semantic similarity
is measured in order to establish the context of how
skills match with job requirements. Compared to other
conventional  techniques, this increases the
effectiveness of matching.

Another feature of the system is its ability to perform
skill gap analysis between employee skills and job
competencies. From this analysis, a fit score is assigned
to employees who are then prioritized accordingly. In
this way, the best employees are identified and selected
for a particular job vacancy.

Moreover, predictive analytics in the system allows
organizations to predict skill trends in order to estimate
future workforce requirements. In addition to this,
personalized suggestions are provided for upskilling
the skills based on identified gaps. Explainable Al is
used in order to allow transparency of matching and
ranking.

To conclude, this methodology proposes an efficient
system which combines all processes of skill
extraction, semantic matching, skill gap analysis, and
predictive workforce planning.
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IV RESULTS
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Figure above depicts the comparison between the
existing system and the proposed Al-Based Workforce
Skill ~ Optimization = System  considering the
performance metrics Precision, Recall, and F1-Score.
The results show that the proposed system performs
much better than the conventional workforce
management systems as far as accuracy is concerned.

It is evident from the results that the existing systems
perform well, but not optimally. The reasons for poor
performance include manual evaluation, static skill
profile, and keyword matching method, which do not
help in effective identification of suitable job roles for
employees.

On the other hand, the proposed system shows
excellent performance owing to its utilization of
advanced techniques, such as NLP, transformer-based
semantic matching using BERT, and Machine
Learning Models. Such techniques are highly useful for
contextual analysis, extraction of skills, and matching
of employees with jobs.

Precision depicts that the proposed system performs
much better than existing solutions in terms of
accuracy. Higher Recall value indicates that it
effectively recognizes suitable employees. Lastly, a
high F1-Score depicts overall excellent performance in
terms of a balance between Precision and Recall.

V CONCLUSION

The suggested system for the optimization of
workforce skill using Al and NLP technologies is an
efficient and intelligent approach that can be used for
the management of employee skills and matching them
to changing job profiles through Artificial Intelligence
and Natural Language Processing techniques. With the
use of advanced approaches like semantic matching,
skill extraction, and machine learning techniques, the
system converts unstructured information related to
employees into structured information, which helps in
making accurate decisions.

Moreover, the inclusion of transformer-based models
and predictive analytics increases the capability of the
system to comprehend context, predict future skill
needs, and plan proactively. Explainable Al makes the
system credible because it is transparent when
matching and ranking job seekers and jobs. In
summary, the proposed framework provides an
automatic, scalable, and data-driven solution to
optimize workforces, which 1is appropriate for
contemporary organizations. Possible improvements
can be made by incorporating real-time data
processing, advanced predictive analysis techniques,
enhanced recommendation engines, and support for
large-scale and varied data sets.
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