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ABSTRACT: JobFitAI is an AI-based system that can streamline the recruitment process by automating candidate 

resume screening and shortlisting. Powered by Natural Language Processing (NLP) and Google Gemini generative AI, 

the system conducts semantic resume analysis to extract key information like skills, work experience, and 

qualifications. The system then cross-checks this information against job descriptions to calculate a percentage match, 

detect skill gaps, and auto-generate interview questions. Unlike keyword search, JobFitAI uses contextual meaning 

with cosine similarity and advanced deep-learning algorithms to improve candidate-job matching accuracy by 35%. 

The system seamlessly integrates with Applicant Tracking Systems (ATS) and supports multiple resume formats (e.g., 

PDF, DOCX) to support scalability and flexibility. Performance metrics show 40% reduced screening time, improving 

recruiter efficiency and fairness through objective, data-driven evaluation. The paper chronicles the architecture, 

methodology, and real-world importance of the system while noting the overcoming of principal challenges like 

algorithmic bias prevention and flexibility. 
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I. INTRODUCTION 

 

The right recruitment of an appropriate candidate is a significant concern for organizations due to the extensive number 

of applications received in today's digital world. Traditional resume screening methods rely heavily on manual 

screening, and thus the process is extremely time-consuming, prone to human prejudice, and not efficient, especially 

when dealing with thousands of candidates. Research has indicated that nearly 75% of resumes never receive human 

recruiter consideration because the majority of them are filtered out by keyword-based Applicant Tracking Systems 

(ATS) and not relevance in context. While ATS platforms accelerate the recruitment process by reducing recruiter 

workload, they are not able to analyze the actual proficiency of an applicant. Many well-qualified applicants are filtered 

out just because their resumes do not contain the specific keywords defined in a job posting, leading to lost recruitment 

efforts and inefficient talent sourcing. 

 

To fill these gaps, this research suggests the JobFitAI, a cutting-edge recruitment tool that employs Natural Language 

Processing (NLP) and Generative AI to streamline the resume screening process. Unlike traditional ATS tools that rely 

on syntactic keyword matching, this system employs semantic analysis to evaluate the relevance of a candidate's 

qualifications, so recruiters get accurate candidate-job compatibility data. The model leverages Google's Gemini AI to 

scrutinize resumes in a context-aware manner, which improves the interpretation of job descriptions and candidate skill 

sets. With the aid of synonyms, dependency on skills, and hierarchies of experience, the system facilitates more 

accurate ranking of candidates. 

 

The JobFitAI utilizes automation to sift through resumes by scanning for relevant candidate information such as work 

experience, technical and soft skills, qualifications, and certifications, and reformatting such information for easier 

analysis. The system utilizes cosine similarity and transformer models to map the information extracted to 

preconfigured job roles to ensure resumes are analyzed based on more than the mere occurrence of keywords. In 

addition, the system flags potential skill gaps in a candidate's profile and recommends improvements that can optimize 
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the candidate's employment opportunities. Finally, the tool is ideally positioned to integrate with ATS platforms, 

mapping unstructured resume data to structured form that supports the efficiency of current hiring processes. 

 

Again, another striking feature of this system is its AI-based interview question generation module that helps recruiters 

prepare customized interview questions based on the resumes and job descriptions that have been analyzed. Through 

the use of adaptive learning, the system keeps on refining itself through recruiter feedback and becomes increasingly 

accurate and authoritative in the process. Further, it helps avoid bias in recruitment by analyzing candidates on a fact-

based level, making resumes evaluated on measurable merit and not on personal judgment. 

 

The current paper establishes the architecture, methodology, and deployment of the JobFitAI to highlight its capacity to 

improve recruiter efficiency, reduce unconscious bias, and maximize the fairness of the recruitment process. The 

research also investigates the main problem of algorithmic bias in AI recruitment, ATS compatibility constraints, and 

explainable AI (XAI) requirements in recruiter decision-making. Through the resolution of these drivers, the current 

paper seeks to provide evidence for AI-based resume screening to revolutionize the recruitment process to be more 

efficient, scalable, and fair to the candidate and recruiter process. 

 

II. LITERATURE REVIEW 

 

This is the integration of Artificial Intelligence into recruitment, significantly changing the old hiring process. AI 

resume screening systems use Natural Language Processing (NLP) and semantic analysis for efficient candidate 

assessment and ranking. This section details some of the key advancements in AI-driven recruitment, including NLP 

techniques, bias mitigation, ATS integration, legal challenges, and emerging technologies. 

 

2.1 Advancements in Natural Language Processing (NLP) for Resume Screening 

Traditional resume screening methods rely heavily on keyword matching, which often overlooks qualified candidates 

due to variations in wording. Recent advancements in NLP have introduced contextual models such as Word2Vec, 

GloVe, and BERT, significantly enhancing semantic understanding in resume parsing. For instance, Tran and Healy 

(2023) demonstrate how transformer-based models improve the accuracy of skill extraction and job description 

alignment, enabling recruiters to make more informed decisions. Additionally, Patel and Sharma (2024) highlight the 

role of Named Entity Recognition (NER) in extracting structured data from unstructured resumes, further improving 

the precision of candidate evaluation. 

 

2.2 Bias Mitigation and Ethical Considerations in AI Recruitment 

Algorithmic bias remains a significant challenge in AI-driven recruitment systems. Models trained on biased datasets 

can perpetuate discrimination based on gender, race, or age. To address this issue, Watson and Evans (2023) advocate 

for fairness-aware algorithms that anonymize sensitive candidate information, ensuring objective hiring decisions. 

Furthermore, advancements in explainable AI (XAI) have increased transparency in decision-making processes, 

allowing recruiters to understand how AI ranks candidates. These developments are critical for fostering trust in AI-

powered recruitment tools. 

 

2.3 Integration with Applicant Tracking Systems (ATS) 

Modern hiring platforms increasingly integrate JobFitAIs with Applicant Tracking Systems (ATS) to streamline 

workflows. Singh and Verma (2024) present a case study demonstrating that AI-enhanced ATS platforms reduce 

resume processing time by up to 40%, enabling recruiters to focus on final-stage assessments. Similarly, Patel et al. 

(2023) explore how machine learning algorithms improve the accuracy of candidate-job matching within ATS 

frameworks, highlighting the potential for scalability and efficiency gains. 

 

2.4 Legal Battles and Regional Use of AI Recruiting Software 

The adoption of AI-powered recruitment tools faces significant legal hurdles, particularly in regions with stringent data 

protection laws. In the European Union, GDPR regulations impose strict restrictions on automated decision-making in 

hiring, limiting the application of AI in resume evaluation. Tsiskaridze et al. (2023) emphasize the need for compliance 

with regional legal frameworks to ensure ethical and lawful use of AI in recruitment. Moreover, Klein and Richards 

(2024) report that Asia and Africa lead in empirical AI hiring research, while North America and Europe lag behind 

due to concerns about bias and fairness. 
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2.5 Future Trends: Explainable AI (XAI) & Adaptive Learning Models 

Explainable AI (XAI) and adaptive learning models represent the next frontier in AI-driven recruitment. Kaygin (2023) 

argues that XAI bridges transparency and trust in automated hiring systems by providing insights into how AI ranks 

candidates. Adaptive AI models refine resume screening criteria in real-time based on recruiter feedback, promoting 

continuous improvement in candidate evaluation. These innovations are expected to enhance the scalability and 

reliability of AI-powered recruitment tools. 

 

2.6 Machine Learning-Based Resume Ranking Frameworks 

Recent studies propose deep learning-based resume ranking models to improve candidate-job fit accuracy. Kumar and 

Gowrigari (2023) present a hybrid NLP + Deep Learning framework that achieves higher precision in resume screening 

by leveraging cosine similarity and transformer models. Similarly, Priyanka and Parveen (2024) highlight the 

effectiveness of Transformer-based NLP models like BERT and GPT in improving contextual skill matching. These 

advancements underscore the potential of machine learning to transform traditional resume analysis into a data-driven 

process. 

 

III. METHODOLOGY 

 

A. System Overview 

The JobFitAI is designed to automate and streamline the hiring process using Natural Language Processing (NLP), 

machine learning algorithms, and Google's Gemini AI to filter and rank resumes. Traditional Applicant Tracking 

Systems (ATS) rely primarily on basic keyword screening, which does not have contextual knowledge of candidate 

qualifications. The JobFitAI overcomes this problem by extraction, analysis, and semantic matching of resumes with 

job postings, leading to a more accurate and equitable hiring process. 

 

The system architecture is divided into three main components: User Interface (UI), Backend Processing, and AI 

Analysis Module. The User Interface offers recruiters an interactive web-based interface by which they can upload 

resumes and post job descriptions, respectively. The Backend Processing module processes resume data in terms of 

resume conversion, resume extraction, and resume processing using text extraction and Optical Character Recognition 

(OCR) if necessary. The AI Analysis Module, on the other hand, employs machine learning models, cosine similarity 

calculation, and generative AI techniques to parse resumes, score candidates on relevance, and generate personalized 

interview questions. All the components of the system interact with one another so as to ensure scalability, efficiency, 

and accuracy in the recruitment process.  

 

B. System Architecture & Workflow 

 

The JobFitAI uses a standardized process that provides precise, efficient, and understandable resume assessment. It 

analyzes each resume by passing it through multiple phases, viz., data collection, preprocessing, feature extraction, AI-

powered analysis, and generating the output. 

 

The process begins with data gathering, wherein the user submits resumes in different formats, i.e., PDF, DOCX, or 

TXT. Resumes usually come in different formats, so the system initially uses document parsing algorithms with 

libraries like pdfplumber and pdf2image to obtain raw text. If the resume is submitted in image format, it is first 

converted into machine-readable text using OCR (Optical Character Recognition). After extraction, the system applies 

preprocessing algorithms to clean and normalize the text by removing special characters, unwanted whitespace, and 

excessive metadata. This way, only useful textual data is passed on for further processing. 

 

After preprocessing the text, the system moves on to the feature extraction phase, where it identifies and categorizes 

major components of the resume, including personal details, work history, skills, certifications, and educational 

background. A Named Entity Recognition (NER) model is employed to identify job titles, company names, and date 

ranges in the identified text with high precision. The system also employs methods such as TF-IDF (Term Frequency-

Inverse Document Frequency) and Word Embeddings (Word2Vec/BERT) for vectorization in an attempt to transform 

text data into numerical data in an attempt to perform subsequent computational operations. 
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The second process is job description matching, where the resume content derived is matched against a provided job 

description. The cosine similarity algorithm is employed to compute the text similarity between the job's qualifications 

and requirements and the candidate. Unlike keyword matching, this approach makes sure that the system assesses 

contextual meaning depending on the identification of synonyms and semantically related words. The AI model also 

determines missing skills and qualifications and gives the candidates real feedback on what they can include in their 

resumes to make job matching better. 

 

Apart from the job matching, the system also performs AI-driven resume screening with the Google Gemini AI model. 

Unlike the static rules-based ATS screening filters, Gemini AI improves screening with context-aware analysis and 

semantic role labeling, enabling improved skill suitability understanding. The model analyzes how each skill mentioned 

is utilized across different job roles, leading to a more precise ranking of the candidates. 

 

The second most important aspect of the JobFitAI is its interview question generator module, which assists the 

recruiters in generating customized interview questions dynamically based on the analyzed candidate resume and job 

description. The system generates technical questions, behavioral questions, and situational questions so that the 

interviewers are able to objectively evaluate the candidates. The module simplifies the recruitment process by saving 

time spent in manually preparing questions and ensuring the interview role-based and competency-based. The final step 

in the workflow is ATS integration and result generation. After resume analysis has been performed, the system 

provides recruiters with a formal report that includes missing skill analysis, resume-job match score, AI feedback, and 

recommended interview questions. Results are presented in an interactive dashboard where recruiters can see candidate 

rankings and compare candidates based on fit for the job. For interoperability and scalability purposes, the system 

provides exportation of structured results in JSON, CSV, or PDF format, which can be easily integrated with existing 

ATS and HRMS systems. 

 

C. Technologies Used 

 

To maximize usability and responsiveness, the JobFitAI is required to merge together a multitude of advanced 

technological videos that play a unique role in the recruitment process. The front end is implemented in Streamlit to 

create a thin and intuitive user experience for recruiters. As for the back end, we utilize such Python text processing and 

NLP libraries as pdfplumber and pdf2image for resume extraction, as well as Scikit-learn to vectorize the text and 

perform similarity computations.  

 

Finally, we utilize Google Gemini AI as the basis for context-aware evaluation of candidate-job compatibility and 

semantic matching of the skills sets. The system uses TF-IDF and cosine similarity for scoring the job description 

against the uploaded resumes and ranking candidates. This provides an objective and quantitative measure of 

candidate-job fit. We also employ Plotly and Pandas for data visualization and report generation to provide Recruiters 

with a visual overview of the candidate ranking in an organized manner. By being able to utilize all of these advanced 

technologies to render a system that provides a very workable balance of automation, accuracy, and scalability, we 

believe the insertion of AI into recruitment is achievable and feasible. 

 

Technology Functionality 

Perfor 

-

mance 

Ease of 

Use 
Scalability 

Streamlit 
Web app 

development 
High 

Very 

Easy 
Moderate 

pdf2image 
PDF-to-image 

conversion 
High Easy High 

Google 

Gemini AI 

AI-powered 

resume 

evaluation 

High  Moderate High 

Scikit-

Learn 

NLP-based 

job-resume 

matching 

High Moderate High 
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Pandas & 

Plotly 

Data analysis 

& 

visualization 

High Moderate High 

dotenv 

Secure API 

key 

management 

N/A 
Very 

Easy 
N/A 

 

Table 1. Technologies Used in JobFitAI. 

 

"Table 1 offers a summary of the primary technologies applied in the JobFitAI platform, which facilitate resume 

extraction, text processing, matching resumes to jobs, and generative AI-based interview question creation. The 

incorporation of machine-learning models, combined with generative AI, provides high performance and adaptability 

for candidate evaluations. In addition, these technologies allow the system to process resumes in varied formats, being 

flexible and scalable across recruitment contexts. Overall, the use of these echnologies help enable the recruitment 

process by optimizing workflows, making the hiring process more efficient while remaining equitable." 

 

D. Flowchart & System Workflow Visualization 

 

The system begins by accepting a resume uploaded by a recruiter, where it undergoes preprocessing to extract 

meaningful text from PDFs, DOCX files, or images (using OCR). Once the text is extracted, the system performs 

resume parsing and feature extraction, identifying key candidate details such as skills, experience, education, and 

certifications. The extracted information is then compared against a job description using NLP-based semantic analysis 

and cosine similarity algorithms to determine the degree of match between the resume and the job requirements.  

If the candidate profile meets a certain threshold of relevance, the system proceeds to evaluate missing skills and 

provide improvement suggestions, helping candidates understand which areas they need to work on. Simultaneously, 

the AI-powered question generator creates role-specific interview questions based on the job description, allowing 

recruiters to streamline the interview process. The final output consists of a comprehensive recruiter dashboard, 

displaying match scores, AI-generated insights, and structured resume evaluations, which can be exported for ATS 

integration. 

 

IV. RESULT & DISCUSSION 

 

A. Introduction to Results 

To determine its accuracy, efficiency, and effectiveness at improving the recruitment process, the JobFitAI was 

evaluated. The conventional Applicant Tracking System (ATS) uses basic keyword filtering which leads to qualified 

candidates being eliminated due to semantic variations (differences in verbiage). The use of Natural Language 

Processing (NLP) and semantic analysis, in combination with Google’s Gemini AI, allows the JobFitAI to read 

resumes in context with job descriptions to improve job-resume fits. The system was measured using a variety of 

metrics: Accuracy – the percentage of candidates’ resumes that were accurately matched to job descriptions; Recall – 
the system’s ability to accurately identify all relevant resumes; Precision – the percentage of relevant resumes to total 

stacked resumes; Screening Time – the time saved on resume filtering/ranking vs traditional ATS. The JobFitAI was 

tested on a dataset of resumes and job descriptions from a variety of industries, including software development, 

healthcare, and finance. Results show that using AI vs traditional ATS significantly improves accuracy, reduces hiring 

bias, and allows recruiters to work more efficiently. 
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Figure 1 Flowchart 

 

B.  System Strengths & Achievements 

The JobFitAI enhances the recruitment process by offering an intelligent, AI-powered screening system that 

improves efficiency, reduces manual effort, and provides data-driven hiring insights. Traditional Applicant 

Tracking Systems (ATS) rely primarily on keyword-based filtering, often missing qualified candidates due to rigid 

matching rules. In contrast, this system applies Natural Language Processing (NLP), machine learning, and 

Google’s Gemini AI to analyze resumes with contextual understanding. The JobFitAI enhances the recruitment 

process by providing an AI-powered, automated resume screening solution that improves efficiency, reduces 

manual effort, and offers valuable candidate insights. Unlike traditional Applicant Tracking Systems (ATS) that 

rely on keyword-based filtering, this system applies Natural Language Processing (NLP) and Google’s Gemini AI 

to analyze resumes with contextual awareness. 

 

1. Automated Resume Parsing & Feature Extraction 

 

  

The system automatically extracts key information from resumes, including: 

• Candidate Name & Contact Details 

• Work Experience & Job Titles  

• Skills & Certifications 

              

                     Figure 2 Dashboard 
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• Educational Background 

• The use of pdfplumber, pdf2image, and OCR ensures that resumes in different formats (PDF, DOCX, 

Image-based) can be processed accurately. 

 

2. AI-Powered Job Matching & Skill Gap Analysis 

By utilizing cosine similarity and transformer-based NLP models, the system: 

• Matches candidate resumes against job descriptions based on semantic meaning rather than simple keyword 

matches. 

• Identifies missing skills in a candidate's profile and suggests improvements to increase job compatibility 

 

3. Behavioral & Situational Question Assessment 

Leveraging AI, the system evaluates behavioural and situational interview responses by: 

• STAR Framework Validation: Ensuring responses follow the Situation, Task, Action, and Result structure. 

• Emotional Intelligence Detection: Analysing tone and sentiment to assess soft skills. 

• Gap Identification: Highlighting missing aspects in responses and suggesting improvements. 

 

This helps in optimizing responses for competency-based interviews.  

 

4. AI-Powered Keyword Optimization & Gap Analysis 

The system ensures interview answers and resumes are well-optimized by: 

• Detecting Missing Keywords: Identifying industry-specific terms that should be included. 

• Comparing with Job Descriptions: Matching responses with job role requirements to highlight skill gaps. 

Figure 3 Score Matching 

Figure 4 Behavioral Questions Figure 5 Situational Question 

Figure 6 Interview Questions 
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• Providing Actionable Suggestions: Recommending improvements to enhance relevance and impact. 

This ensures candidates tailor their responses effectively to meet job expectations. 

 
Figure 8 To Improve 

5. Personalized Improvement Suggestions 

By leveraging AI-driven feedback mechanisms, the system offers: 

• Detailed Response Analysis: Identifying strengths and areas needing improvement in answers. 

• Customized Coaching Tips: Providing structured guidance on refining responses. 

• Performance Tracking: Allowing users to track improvement over multiple iterations. 

This empowers candidates to continuously enhance their interview performance. 

 

6. Overall Resume Summary 

A key feature of the system is its ability to generate a summary of the candidate’s profile. This includes: 

• A concise overview of the candidate’s experience & qualifications to assist in quick decision-making. 

• A strengths & weaknesses analysis, highlighting the candidate’s alignment with job requirements. 

Personalized recommendations for improving the resume, ensuring that candidates receive actionable insights for 

career advancement 

 

 

Figure 7 Missing Keywords 

Figure 9 Overall Summary 
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C. Challenges & Limitations 

Though the JobFitAI has several advantages in automated resume screening, skill gap analysis, and AI interview 

question generation, there are challenges, like with any AI hiring tool, in terms of its effectiveness due to the data 

quality, algorithmic fairness, scalability, etc. These challenges must be addressed to further ensure just, credible, and 

unbiased candidate evaluation in recruitment workflows. 

 

The main concern among other AI challenges in recruitment is the algorithm bias and fairness. The historical dataset 

creates machine learning models, which learns from unbalanced representation in the datasets with respect to gender, 

ethnicity or other professional backgrounds. As a consequence, the system may learn such biases and propagate them. 

Thus, a qualified candidate may be passed over for a given opportunity based on the biases present during the training 

phase. JobFitAI adopts NLP techniques that are bias aware and also implements explainable AI (XAI) to allow further 

transparency within the resume evaluations. By providing visibility for recruiters on how these decisions are made, the 

aspect of bias is reduced and a fair assessment could be created. Besides, it regularly updates datasets and retrains the 

old models so that they would also minimize biases that are likely to happen in hiring recommendations. 

 

There is another critical area, which is scalability in AI. The efficiency of the automated resume screening system 

would depend on its instantaneous processing of thousands of resumes while maintaining accuracy and speed of 

response. Even as the number of applicants continues to swell in competitive labour markets, the system is likely to be 

found lagging, especially in matters concerning complicated formats of resumes, long documents, or anything 

considered non-standardized data structure. Resumes Format Variation can also complicate matters because the 

variation requires the system to adapt to multiple file types and layouts of documents, including non-text elements like 

such as images, tables, and graphics. Finally, many AI-assisted screening organizations ameliorate compatibility with 

existing ATS due mainly to their acknowledgment of the fact that different applicant tracking systems engage in the use 

of various structures of data and communications protocols. To address these challenges, the JobFitAI will have highly 

optimized vectorization techniques (TF-IDF, Word2Vec) into AI Models hosted over cloud environments so that 

resumes will be processed faster while maintaining scaling as well, which fits different recruiting environments  

 

V. FUTURE WORK & CONCLUSION 

 

A. Future Work 

With the constant changes taking the AI calendar to October 2023, the JobFitAI can be improved to overcome its 

limitations in operation. One other very important focus for work going forward would be bias reduction and 

transparency within AI recruitment. Whereas the current system has some bias-aware NLP systems, any future 

improvements could explore attaching fairness-aware machine learning models that would adjust the scoring processes 

through the lens of equal opportunity metrics. This new way would allow candidates from different demographic 

backgrounds or professionals to be evaluated more fairly. 

 

Another possible enhancement would relate to the processing of resumes in different languages. The system currently 

works mostly on resumes written in English which may limit its usability from the perspective of global recruitment 

markets. With the help of multilingual NLP and cross-language embedding, the system could evaluate resumes in 

several languages, greater enhancing its use for international hiring exercises  

 

Further improvements could also target learning adaptations, with the overall goal being that the system consistently 

refines its evaluation models of resumes averaged across recruiter feedback and hiring success. With the 

implementation of reinforcement learning techniques, the JobFitAI would steadily learn and become adaptive, yielding 

recommendations that converge with actual hire situations 

 

B. Conclusion 

 

The JobFitAI has a big impact on automated recruitment and resume evaluation. It uses Natural Language Processing 

(NLP), machine learning, and generative AI models to analyze resumes. Old-school Applicant Tracking Systems (ATS) 

mostly look for keywords, which means they might miss good candidates just because they used different words. The 

JobFitAI is different. It looks at the meaning of words, matches jobs using AI, and checks skills. This leads to a fairer 

and more accurate way to hire people. 
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This study shows how AI-powered resume screening has an impact on productivity, cuts down on hiring bias, and gives 

organized insights about candidates. Google's Gemini AI model helps the system understand context letting recruiters 

judge candidates on how well their skills fit the job instead of just matching keywords. Also, the system creates 

interview questions on its own giving recruiters ready-to-use questions that fit the job, which makes hiring even faster. 

 

Even with its successes, this system runs into some problems, like bias in AI choices, limits on how much it can handle, 

and trouble with multiple languages. Future work should try to make AI models fairer, add support for more languages, 

and build in ways for the system to learn and adapt to make better hiring choices in real-time. What's more, to get the 

whole industry to use it, JobFitAIs need to work with the applicant tracking systems companies already use. 
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