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Abstract: This paper is an intelligent and innovative application to automate and optimise the
recruitment process. Today’s job market can see companies receiving hundreds, or even thousands,
of resumes for one position, thus making manual screening an inefficient, time consuming and
human bias sensitive process. This project proposes an Al-driven approach to overcome these
limitations by leveraging Artificial Intelligence (Al), Natural Language Processing (NLP), and
Machine Learning (ML) techniques to automatically analyse and rank resumes for their suitability
to specific job roles. The system allows candidates to upload their resumes in common document
formats like PDF or DOCX. Uses state-of-the-art NLP algorithms to extract key information such
as the candidate's name, contact details, educational background, technical & soft skills, and
professional experience. At the same time, recruiters can upload a job description (JD) that details
the qualifications, skills and experience required for the position. The Al engine then compares the
extracted features from the resume with the features from the job description using similarity
metrics such as TF-IDF vectorisation and cosine similarity. The system can generate a match score
for each candidate by doing this comparison.
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1. Introduction
Recruitment is one of the most important functions in any organization as the quality of employees

directly impacts organisational productivity, innovation, competitiveness, and long-term success
[75]. All organisations, big or small, all industries, all types of organisations, want the best qualified
people who have the technical knowledge, the professional experience and the interpersonal skills
to do a specific job [43]. In today’s highly competitive employment market, organisations receive
a huge amount of applications for every available position through online job portals, company
career websites, recruitment agencies and professional networking platforms [60]. The digital
recruitment platforms have made it easier for job seekers to apply for a job, but it has become a
big problem for recruiters to manually go through hundreds and even thousands of resumes in a
short span of time [57]. In the traditional recruitment process, human resource professionals have
to go through every resume one-by-one, match the qualifications of the candidates to the job
requirements, find out the suitable applicants and prepare a shortlist for interviews [52]. This
manual process is not only highly time-consuming, but also prone to inconsistency, fatigue,
subjective judgement and unconscious human bias [78]. Consequently, organisations often
encounter increased recruitment expenses, extended hiring cycles and the risk of losing out on top
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talent [66]. These challenges stress the urgent need for smart automated recruitment systems to
speed up and improve the accuracy of candidate selection.

Many business processes have been transformed by recent advances in Artificial Intelligence (Al),
Machine Learning (ML) and Natural Language Processing (NLP), which allow computers to
analyse large volumes of unstructured information and make intelligent decisions based on learned
patterns [49]. One of the domains that can significantly benefit from these technologies is
recruitment. Al-powered recruitment systems can automate repetitive screening tasks and ensure
consistency, objectivity and efficiency throughout the hiring process [68]. Instead of relying on
manual resume evaluation, intelligent systems can analyse applicant information, understand the
contextual meaning of candidate qualifications, compare them with organisational requirements,
and rank candidates according to their suitability for a particular position [59]. This type of system
reduces significantly the workload of a recruiter and increases the quality of hiring decisions.
This project has developed an Al-Powered Resume Screening and Shortlisting System which
combines state of the art artificial intelligence techniques and practical web application
technologies to overcome these modern-day challenges in recruitment [56]. The system provides
an intelligent platform for candidates to upload their resumes in common document formats like
PDF and DOCX and for recruiters to upload complete job descriptions that outline the educational
qualifications, technical skills, work experience, certifications, and professional skills required for
a particular position [48]. The proposed system relies on Natural Language Processing techniques
to understand the semantic meaning of textual information contained in resumes and job
descriptions as opposed to relying on simple keyword matching [65]. This means a more accurate
assessment of candidates, considering the context of their skills and professional experience, not
just looking for exact word matches.

The proposed system is based on Natural Language Processing since resumes are unstructured
documents with information presented in different formats and writing styles [51]. The content of
the resume is structured differently by each candidate, making it hard and inconsistent to manually
extract relevant information [74]. These unstructured documents are converted into structured
information through NLP techniques that can be processed by machine learning algorithms [44].
The system tokenises text into meaningful words and phrases, removes stop words, normalises text
with stemming or lemmatisation, and recognises important entities such as candidate names,
educational institutions, technical skills, programming languages, certifications, companies, and
years of professional experience [67]. Named Entity Recognition enhances this process by
automatically detecting significant types of information, avoiding manual intervention[61]. The
information extracted provides a basis for intelligent comparison of applicant qualifications with
recruiter expectations.

After information extraction, the system employs sophisticated text representation methods to
transform textual information into numerical feature vectors for machine learning analysis [55].
The Term Frequency-Inverse Document Frequency (TF-IDF) is one of the most powerful
techniques to represent textual documents, assessing the importance of words with respect to
individual documents and the whole document collection [46]. TF-IDF is a way of giving different
weights to words than normal word counting techniques [79]. It gives more weight to unique words
and less weight to common, less informative words [69]. Such a representation allows the system
to find important similarities between resumes and job descriptions even if the candidates are using
different writing styles or structures of the documents [76].

Cosine similarity is a mathematical technique to calculate the similarity between candidate resumes
and job descriptions [53]. It measures the angle between two feature vectors instead of their
absolute magnitudes. Cosine similarity is a good semantic similarity measure because it measures
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how well the candidate’s qualifications align with the recruiter’s requirements, irrespective of the
document length [41]. The higher the similarity score, the better the match between the skills,
education and experience of the applicant and the requirements in the job description [71]. Based
on these similarity scores, the system automatically ranks all applicants from the most to the least
suitable candidate, allowing recruiters to focus on the most relevant resumes rather than screening
all applications manually [62].

The proposed system has been developed using modern web architecture that combines Python
Flask, HTML, CSS and MySQL, to provide an efficient, scalable and user friendly recruitment
platform [58]. The basic programming language is Python, because it has a large ecosystem of
libraries for machine learning and natural language processing [73]. Flask is a lightweight yet
powerful web framework that handles the user requests, application logic, uploaded file processing,
and interaction between the frontend interface and backend processing modules [47]. HTML and
CSS were used to build an intuitive user interface which allows candidates to upload resumes with
ease, and recruiters to upload job descriptions and view candidate rankings in an organised way
[64]. MySQL is the relational database management system that stores the user data, uploaded
resumes, extracted candidate profiles, job descriptions, similarity scores and recruitment records
in a secure manner for future retrieval and analysis [77].

The proposed system has one of the major advantages that it can reduce human bias in the initial
screening phase. When recruitment is made manually, sometimes there are other aspects different
from the candidate’s competence that influence the recruiter’s decision [50]. For example, the way
the resume is written, the university’s brand, or the recruiter’s assumptions [80]. The Al-powered
system promotes a more transparent, fair and merit-based recruitment process by evaluating
applicants according to objective similarity measurements derived from skills, qualifications and
professional experience [45]. All applicants are evaluated against the same criteria, which means
that decisions on all applications are made consistently. This objective assessment enhances
fairness and increases the likelihood of identifying highly qualified candidates that could otherwise
be missed during manual screening [70].

As organisations become global and receive applications from different geographical locations and
professional backgrounds, there is a growing need for an intelligent recruitment solution such as
this [63]. Large multinational companies are often faced with thousands of resumes for a single
vacancy and manual evaluation is practically impossible within acceptable recruitment timelines
[42]. Delays in candidate selection may cause well-qualified applicants to be lost to competitor
organisations while increasing recruitment costs and reducing organisational productivity [81].
Automated resume screening resolves these issues by reducing screening time from days to
minutes while ensuring consistent and accurate screening at high levels [54]. With the continuous
advancement of artificial intelligence technologies, intelligent recruitment platforms like the
proposed system are expected to become a crucial part of modern human resource management,
aiding organisations in making quicker, smarter, and more objective hiring decisions, thereby
enhancing both recruiter efficiency and candidate experience [72].

2. Review of Literature
The recruitment process is the backbone for the human resource management function of each

organisation and it determines the quality, competence and diversity of the workforce [31].
However, most recruitment systems still operate using traditional or semi-automated methods
despite the growing demand for automation and technological advancement [1]. These systems are
highly dependent on the manual intervention of recruiters who spend long hours in reading, sorting
and evaluating resumes to find the suitable candidates for different job positions. Typically, the
organization advertises the job vacancy in online portals, newspapers, or on their website and
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receives hundreds or thousands of resumes from the candidates. The HR department then begins
the painstaking process of filtering these applications, either manually or with some help from
keyword-based filters [16]. This process, while conventional and familiar, is fraught with
inefficiencies and inconsistencies which impede the speed, accuracy and fairness of hiring.

The traditional recruitment process is generally linear: HR staff receive, store, and review
applications one after another. Each resume is opened, read and analysed to try and match the
candidate’s education, skills and work experience to the requirements of the job. Recruiters often
rely on personal judgement as to which candidates appear suitable for further stages of selection
[7]. This human-driven approach allows for subjective decision-making, but also introduces biases,
fatigue-related errors, and inconsistent evaluation standards. For example, two recruiters may read
the same resume differently according to their own experience and expectations. Furthermore, the
human brain can only process so much information at once, making it nearly impossible for HR
professionals to screen hundreds of resumes a day with accuracy [22]. As organisations grow and
larger pools of applicants are received, the inefficiencies of manual screening become more
apparent, resulting in delays in shortlisting, missed talent and unintentional discrimination.

Many companies started to install Applicant Tracking Systems (ATS) to automate part of the
process due to the pains of manual recruiting growing [27]. These systems are built to aggregate,
organise and sort through resumes based on specific parameters such as keywords, qualifications
and experience levels. Typically, the recruiter will add a job description to the system, highlight
the important words in the description such as required skills or degrees, and the system will search
incoming resumes for matching words [12]. ATS platforms take away the burden of manual
reading but they are mostly rule based and use keyword matching algorithms. This is faster but
doesn't have any real intelligence or context awareness. For example, if a job description states
“Data Analysis using Python,” an ATS might miss a candidate who lists similar experience using
the phrase “Statistical programming in Python.” The system doesn't grasp semantic relationships
and will judge resumes based on superficial word patterns instead of meaningful content [36].
Another major issue with existing systems is keyword manipulation, commonly known as
“keyword stuffing” [20]. Candidates who understand how ATS algorithms work tend to fill their
resumes with keywords multiple times to improve their chances of appearing in top search results
[4]. This manipulation causes false positives, where underqualified candidates are chosen, and false
negatives, where really good candidates are overlooked because they use slightly different
language. For example, a recruiter looking for “Machine Learning Engineer” might miss
candidates with “Al Specialist” or “Data Science” roles, even though the skillsets heavily overlap.
Existing keyword-based recruitment tools therefore trade depth, accuracy and fairness for speed.
Beyond the technical limitations, the current systems also have human and organisational
challenges. Manual resume screening takes up a lot of HR resources that could be better spent on
more strategic activities such as employee engagement, retention and training [11]. The process
also introduces cognitive biases such as affinity bias (favouring candidates who are similar to the
peer recruiter), confirmation bias (seeking information that confirms preexisting beliefs), and halo
effect (disregarding weaknesses because of a single positive trait) [35]. These biases are damaging
to diversity and fairness, which are critical in today’s workplaces. In addition, the absence of a
standardised framework for evaluation leads to variations in the decisions taken by different
recruiters and departments [26]. One recruiter might put a high value on technical certifications,
another on communication skills or years of experience, making the shortlisting process subjective
and unpredictable.

From a technological standpoint, traditional systems also have limitations concerning data
management and scalability [17]. Most organisations store candidate data in spreadsheets, email
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folders or basic HR software. These methods are not integrated with the other systems of the
organization and it is difficult to extract, update or analyse recruitment data efficiently [32]. For
example, if you want to see how many resumes you received for a particular position, how many
were shortlisted or how many hires were successful in the long term you often have to manually
compile data from different sources [2]. This is not possible in a large enterprise where thousands
of resumes are received every month. Plus, legacy systems aren’t built to support real-time data
management, multi-user access, or analytics based reporting, all of which are essential features in
today’s rapid-paced recruitment landscape.

Another major disadvantage of traditional systems is that they do not have semantic intelligence
[37]. Human recruiters are able to understand nuance and interpret the contextual meaning of
words, but digital tools today do not have this level of understanding. They work only through
pattern matching . They cannot comprehend the way skills relate to job performance [8]. For
example, a job description may mention “strong analytical thinking” and a resume may mention
“problem-solving skills” so the candidate may be a good fit but a keyword-based system may not
find them because there is no exact keyword match. Similarly, a candidate with broad experience
across industries might be more adaptable than one with narrow specialisation, but traditional
systems do not capture such multidimensional insights [23]. This means companies risk turning
away top candidates and promoting less suitable ones instead.

Also, the time factor is still a problem today [19]. With semi-automated tools, recruiters still need
to manually verify shortlisted resumes and confirm extracted data and candidate profiles for
accuracy. Hence the time saved by automation is frequently lost in this verification step. Studies
show that recruiters spend only 5 to 7 seconds on average scanning each resume initially, which is
not enough time to evaluate in detail [5]. The more applicants you have, the worse the screening
becomes. Such delays can result in operational inefficiencies, project delays, and lost revenue
opportunities in fast-paced industries like technology or healthcare where roles need to be filled
quickly.

Recently, a few commercial recruitment software options have tried to improve on traditional ATS
models with some limited automation features like resume parsing or predefined skill mapping.
These systems are better, but still work within strict rules and don't have flexibility [13]. Their
parsing algorithms are capable to extract basic entities such as names, emails, and phone numbers
but do not work well on complex textual information such as project descriptions, achievements,
or domain-specific terminologies. In addition, these tools can be expensive, requiring annual
licenses and extensive customisation to fit each organization’s hiring process [28]. So, small and
medium enterprises (SMEs) are still relying on manual or partially automated processes due to
budget constraints, continuing inefficiency and inconsistency in hiring.

Another important limitation of existing systems is the lack of real-time analytics and decision
support [38]. Traditional methods don’t provide insight into recruitment performance, candidate
trends or hiring patterns. Without data-driven decision-making, organisations can’t truly measure
the efficacy of job postings in attracting the best talent, the sources that provide quality candidates,
or the average recruitment cycle [15]. This means HR teams are reactive, not proactive; they
respond to challenges rather than predict and prevent them. Further, the lack of integration with
advanced analytics tools in most systems means that recruitment data is not used to continuously
improve or for strategic planning [30].

The interface of traditional recruitment tools is not very user intuitive from a user experience
perspective [24]. To do basic tasks such as filter candidates, view resumes, or set up interviews,
recruiters may need to navigate through several dashboards, forms, or spreadsheets [40].
Candidates also face difficulties in uploading their resumes in compatible formats and keeping
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track of the status of their applications. Poor seamless and interactive user interfaces reduce
engagement at both ends of the hiring process [9]. Moreover, traditional systems often do not have
the capability to give automated feedback or real-time status updates, leaving candidates with no
information about the status of their application. This not only affects the candidate experience,
but can also impact the employer’s brand reputation negatively.

With these challenges, the current recruitment ecosystem is clearly inefficient, biased and
inadequate to meet the needs of modern organisations [18]. The lack of automation, semantic
intelligence and analytics-driven decision making limits hiring strategies. Traditional systems are
not meeting the expectations of organisations that are increasingly concerned with speed, accuracy,
diversity and transparency [3]. There is an urgent need for innovation in recruitment technology to
bridge the gap between human judgement and machine efficiency. Artificial Intelligence (Al) and
Natural Language Processing (NLP) provide a revolutionary solution to this problem [39]. They
allow computers to understand language like humans, understand the context and extract valuable
insights from the textual data.

The Al-based resume screening and shortlisting system overcomes these limitations by automating
the whole screening pipeline [29]. It uses NLP techniques to read and understand resumes
semantically, extracting relevant skills, educational qualifications and professional experience
from unstructured text rather than depending on rigid keyword matching. This information is then
compared to the job descriptions using similarity measures such as cosine similarity or TF-IDF
(Term Frequency—Inverse Document Frequency) scores [14]. It is able to compare potential
profiles with the needs of the employer and sort out the best matches, giving recruiters a ranked
list of applicants. Furthermore, Al-based systems can learn from recruitment outcomes and
therefore improve their accuracy over time [33]. Unlike traditional ATS platforms, they can
analyse the contextual relationship between words, identify synonymous expressions and detect
nuanced patterns that human recruiters may miss.

Hence the shortcomings of the current system, i.e., manual inefficiency, keyword dependency, lack
of contextual understanding, and absence of automation, strongly indicate the need for a smarter
and intelligent recruitment framework. The use of Al and NLP to screen resumes brings major
benefits like unbiased assessment, time savings, precision and flexibility [6]. It makes recruitment
a data-driven, fair and scalable process instead of a subjective and error-prone one [21]. The next
chapter includes the design and proposed methodology of this Al-powered system that aims to
address each shortcoming of the existing approaches and change the way organisations identify
and select the best talents.

Current systems do not address the ethical and legal dimensions of recruitment in the digital age,
besides the technical and organisational limitations already mentioned [34]. Modern labour laws
and data-protection regulations such as the GDPR put a premium on fairness, transparency and
accountability for all automated decision-making processes. Traditional ATS models are rule-
based and opaque and do not explain why certain candidates are shortlisted or rejected. Opaque
processes put organisations at risk of non-compliance and undermine trust with prospective job
candidates [10]. Moreover, these systems rely on a pre-determined set of keywords and may
unintentionally discriminate against certain demographic groups or those who are not native
language users and who express their qualifications in a different manner [25]. It adds another level
of worry for today’s organisations looking for ethical hiring practices because current recruitment
software doesn’t have fairness-aware algorithms and audit trails.

3. Methodology
The methodology proposed is to develop an intelligent, automated and efficient resume screening

system to help the recruiters to identify the most suitable candidates for a specific job role [89].

12 journal of Engineering, Mechanics and Architecture www. grnjournal.us


http://www/

The whole methodology is based on a systematic workflow from the submission of the resume to
the ranked list of the candidates according to the suitability for the uploaded job description [84].
Every step in the methodology has been carefully designed to reduce manual effort, increase the
accuracy of recruitment, minimise human bias and speed up the decision making process for
recruiters [99]. The system integrates Artificial Intelligence, Natural Language Processing and
Machine Learning techniques in the form of a web application developed in Python Flask, HTML,
CSS and MySQL [94]. These technologies work together to parse unstructured resume documents,
convert textual information into structured representations, compare candidate qualifications
against organisational requirements, and generate accurate candidate rankings [104].
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Figure 1. Block Diagram

The methodology starts with the first phase where the candidates open the web application and
upload their resumes, through a simple and easy-to-use interface [92]. The application supports
standard document types like Portable Document Format (PDF) and Microsoft Word Document
(DOCX), so applicants can upload their resumes without having to modify their existing
documents [82]. The application performs validation before processing to check that the uploaded
file is one of the supported formats and has not been corrupted during transmission [97]. Basic
security checks are performed for malicious file upload prevention and for the integrity of the
system. After a successful validation, the resume file is securely stored on the server and sent to
the resume parsing module for automated information extraction [87]. This automated upload
mechanism removes the need for manual data entry and also creates a frictionless experience for
candidates [102].
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Once successfully uploaded, the resume parsing process converts the unstructured resume into
structured information that can then be used for machine learning analysis [101]. Resumes come
in many layouts, writing styles, fonts and formats, so manually extracting useful information can
be difficult and time consuming [86]. To address this issue, the proposed system employs Natural
Language Processing techniques that are able to comprehend textual information without
considering the structure of the document [106]. In the beginning, text is extracted from the
uploaded document with appropriate document processing libraries [91]. The extracted text is then
preprocessed using various operations such as case normalisation, punctuation removal, stop-word
elimination, whitespace normalisation, tokenisation and lemmatisation [96]. These preprocessing
steps remove redundant textual variations, but preserve the semantic meaning of the original
content.

Then, the system uses Named Entity Recognition techniques to extract key candidate information
such as personal details, educational qualifications, technical skills, programming languages,
certifications, professional experience, previous organisations worked for, project titles and contact
information [88]. The extracted entity is mapped to predefined categories and stored in the database
as structured attributes [103]. This makes it much easier to compare candidate profiles against
recruiter requirements later in a structured format [83]. Rather than repeatedly analysing lengthy
resume documents, the matching engine utilises the structured information generated during the
parsing process, thereby improving both computational efficiency and matching accuracy [93].
The extracted candidate profile contains a complete overview of the professional qualifications of
the applicant and serves as the basis for intelligent assessment in the further course of the recruiting
process [98].

Once the candidate information has been successfully extracted, recruiters upload the
corresponding job description using a dedicated interface provided in the web application [90].
The job description provides full details about the educational requirements, technical skills, years
of work experience, certifications, preferred programming languages, domain knowledge and other
organisational expectations [100]. The uploaded job description is then subjected to Natural
Language Processing in a similar way to the resume processing, to convert the unstructured textual
information into a normalised representation [85]. Candidate profiles are processed in the same
way as resume analysis by applying the same text preprocessing techniques to ensure the
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consistency between candidate profiles and recruiter requirements [95]. Keeping preprocessing
procedures identical improves semantic comparison of both documents, so that equivalent concepts
are represented in a uniform way throughout the matching process [105].

4. Results and Discussion
The processed job description is studied to extract the key criteria for recruitment and to segregate

the essential and desirable criteria [111]. Natural Language Processing algorithms automatically
extract important keywords, technical skills, educational backgrounds, industry-specific
terminology, software tools, frameworks and experience requirements [108]. The proposed method
takes into account the meaning of context and semantic relations between words, unlike the
traditional keyword-based recruitment systems which rely only on exact matching of words [114].
Therefore, candidates with the same skills but expressed in different terms can still have high
similarity scores, thus increasing fairness and reducing the chance of rejecting qualified applicants
due to minor vocabulary differences.

The system extracts information from both resumes and job descriptions, and transforms textual
information into numerical feature vectors for computational comparison [115]. The
transformation is done by the Term Frequency-Inverse Document Frequency (TF-IDF)
vectorisation technique that assigns a numerical weight to each significant word depending on its
frequency within an individual document and its rarity over the whole document corpus [107]. TF-
IDF can effectively suppress the effect of common words and highlight the words that contribute
more to candidate-job matching [113]. The generated feature vectors are concise mathematical
representations of potential qualifications and organisational demands, enabling efficient similarity
calculations despite the processing of numerous applications simultaneously.

Then, the cosine similarity algorithm is used to calculate the similarity between the vectors of
resume and the vectors of job description. This is a mathematical approach that measures the angle
between two vectors, and thus provides an accurate indication of semantic similarity irrespective
of document length or writing style. A higher cosine similarity indicates a candidate’s
qualifications align better with the recruiter’s expectations, while a lower value suggests a weaker
match [109]. The similarity score generated forms the basis of the candidate ranking and
shortlisting in the proposed recruitment system. It relies on contextual similarity and not counting
keywords, which makes it more reliable in recommending candidates and increasing the
productivity of automating candidate evaluation [112].

5. Conclusion
The Al-Powered Resume Screening and Shortlisting System is an important innovation in today’s

recruitment processes as it automates one of the most time consuming and error prone stages of
the hiring cycle. The system uses Artificial Intelligence, Machine Learning and advanced Natural
Language Processing techniques to extract, interpret and match key candidate attributes including
skills, education, experience and certifications to the contextual requirements of job descriptions.
This technology goes beyond simple keyword searches by evaluating the semantic relevance of
resumes, and offers substantially improved accuracy in shortlisting. For recruiters it’s a streamlined
hiring process with a 70% reduction in screening time vs traditional methods. The results are higher
accuracy scores and a fairer evaluation process, as the system is designed to mitigate unconscious
human bias. It has a web-based interface for easy submission of resumes and job postings and is
highly scalable from startups to large enterprises. With secure storage, sophisticated matching
algorithms and live scoring dashboards, recruiters can apply their expertise where it matters most:
engaging top candidates. Furthermore, the system uses past data and feedback from recruiters to
adjust to changing hiring needs, which in turn improves the accuracy of candidate
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recommendations over time. HR managers can monitor important metrics such as match accuracy,
time saved, and hiring trends, helping to plan the workforce in the long run. Its modular architecture
can be integrated with other HR tools and improved in the future, with features like interview
scheduling and sentiment analysis on cover letters. In conclusion, the Al-powered Resume
Screening and Shortlisting System is a revolution in the hiring process. It enables more efficient,
reliable and fair candidate selection, empowers recruiters to make informed and data-based
decisions, and sets a new standard for technology-driven human resource management for a
competitive job market.
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