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ABSTRACT: 

An in-depth examination of an AI-powered application designed to expedite users resume analysis and job recommendation processes is presented in this paper. 

The primary function of the application is intelligently parsing user-uploaded resumes in PDF format using natural language processing techniques to extract 

important data like educational background, work experience, personal information, and—above all—a thorough inventory of skills. Once extraction is complete, 

the system uses an advanced keyword-matching algorithm to compare the skills found with a carefully curated database of keywords related to several well-known 

job domains such as UI/UX development, web development, data science, and Android and iOS development. The program provides tailored suggestions for 

possible job roles that fit the user’s skill set based on the domain with the highest level of keyword overlap. Additionally in an interactive and user-friendly format, 

the system offers users targeted recommendations for pertinent skills that could be strategically added to their resumes empowering them to improve their 

employability. Understanding the value of lifelong learning, the application also provides a range of relevant online courses and certifications that are specific to 

the anticipated field of work. In addition to these fundamental functions the application includes a simple but useful resume quality scoring system that assesses the 

inclusion of crucial resume sections. Additional educational resources such as embedded YouTube videos that offer helpful advice on interview and resume writing 

are integrated into the system to offer comprehensive support throughout the job search process. Additionally authorized personnel can monitor user activity, access 

aggregated user data, and view important trends through interactive data visualizations, including the distribution of predicted job fields and user experience levels, 

thanks to the application’s secure administrative interface. This research paper will examine the applications complex architecture, break down its many features, 

clarify the underlying techniques used for precise resume parsing and perceptive job role prediction, assess the user interfaces, usability and design, and critically 

evaluate possible directions for future development and capability expansion.  

 

Keywords: Resume Analysis, Job Recommendation, Skill Extraction, Natural Language Processing, Streamlit, Machine Learning (Implicit), User 

Interface, Data Visualization, Online Courses, Career Development, Job Search Optimization. 

1. Introduction: 

Finding the best career paths and effectively showcasing one’s qualifications are major challenges in today’s dynamic and competitive job market. 

Creating resumes that fit a variety of job descriptions, going through a large number of job postings, and trying to identify any pertinent skill gaps that 

could hurt their candidacy are all time-consuming steps in the traditional job search process. This process can be overwhelming, time-consuming, and 

frequently devoid of the individualized counseling required to increase a person’s chances of landing a good job. This study investigates a cutting-edge 

AI-powered Streamlit application created to automate and improve the resume analysis and job recommendation process in light of these inherent 

inefficiencies and the increasing demand for intelligent career support tools. The purpose of this application is to act as a virtual career advisor by giving 

users useful advice based on the information in their resumes. Using Natural Language Processing (NLP) techniques mainly made possible by the 

Pyresparser library, the application goes beyond keyword recognition to try to comprehend the abilities and experiences listed on a user’s resume. This 

analysis is more than just data extraction, the application cleverly correlates these extracted attributes with predefined knowledge, bases that cover the 

necessary skills and competencies for a variety of in-demand job domains, such as the rapidly growing fields of Data Science and the constantly changing 

field of Web Development, as well as the crucial areas of developing mobile applications for the Android and iOS platforms and the user-centric discipline 

of UI/UX Design. By providing tailored suggestions for possible job roles that closely match their current skill profiles, this application seeks to empower 

job seekers. By recommending particular pertinent skills, that if learned and added to a resume, could greatly strengthen a candidate’s candidacy, it also 

aims to close the skills gap between a candidate’s present skill set and the requirements of their intended career path. The app also selects and displays 

relevant online courses and certifications, acknowledging the value of ongoing professional development, and giving users easy access to these suggested 

competencies. Beyond these core recommendation features, the application incorporates a basic resume quality assessment module, offering preliminary 

feedback on the structural completeness of the uploaded document. The application incorporates easily accessible supplemental resources in the form of 

embedded YouTube videos to offer a more comprehensive support system. These resources provide professional guidance and useful pointers on creating 

strong resumes and navigating the frequently intimidating interview process. An administrative interface further highlights the applications potential for 

wider impact by providing data-driven insights into user preferences and trends. The applications underlying architecture will be thoroughly examined in 

this paper along with its many different functionalities, the methodologies that underpin its resume parsing and job role prediction capabilities, the user 

experience provided by its Streamlit-based interface and potential directions for future development and improvement. The ultimate goal is to further 

increase the applications efficacy as a useful tool in the contemporary job search ecosystem.  
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2. Application Architecture and Setup: 

Python and the Streamlit framework were used in the applications development allowing for the creation of an interactive web interface with little coding. 

Several important libraries are highlighted in the setup instructions. 

• Pyresparser: This library is essential for parsing resumes that have been uploaded in PDF format and retrieving data like name email phone 

number skills and educational background. To find and classify these components it uses NLP techniques. 

• pdfminer3: This library is a lower-level tool for processing PDFs and utilized internally by Pyresparser to extract text from PDFs. 

• streamlit: The main framework for creating the user interface and launching the application as a web application is called streamlit. 

• streamlit_tags: This element improves the user interface by offering interactive tag input fields for showing users skills. 

• Pandas: Used to create DataFrames and manipulate data especially for the admin sections user data download and display. 

• Pymongo: Makes it easier to communicate with a MongoDB database that stores user information and usage data for applications. 

• The Natural Language Toolkit or nltk is imported and thestopwords corpus is downloaded and used in more complex text processing or 

analysis in other areas of the application. 

• Plotly: Used to create interactive pie charts in the admin section to show trends in user experience levels and anticipated job fields. 

• pafy and yt_dlp: These libraries improve the user experience by giving the suggested video resources context by retrieving information about 

YouTube videos (title) prior to embedding them. 

• In order to display the application’s logo image files are handled by PIL (Pillow). 

• base64: Used for data encoding and decoding including conversion of PDF files for browser inline display and the creation of downloadable 

CSV links. 

• The pdf_reader function uses io which offers tools for working with in-memory file-like objects. 

• Time and datetime: Used to add delays (e. g. G. during uploading) and for creating timestamps in order to store user information. 

• Random: To give the user variety courses and bonus videos are chosen at random using this method. 

• With distinct files (App.py and Courses.py) the application has a modular design. Courses and links to them are listed in the Courses.py file 

which is organized by job domain (e. g. Web Development Data Science). ). 

• The division into two folders (Uploaded Resumes and Logo) handles user-uploaded files and application assets. 

 

3. User Interface and Functionality: 

The application’s Streamlit-built interface is easy to use. This is the User’s primary functionality.  

• Upload Resumes: Users are able to upload resumes in PDF format.  

• Resume Display: The uploaded PDF is shown inline so that users can examine it inside the program.  

• Information Extraction: From the resume the application retrieves the users name email address phone number and page count.  

• Candidate Level Evaluation: The application offers a basic evaluation of the candidate’s experience level (Fresher, Intermediate, Experienced) 

based on the number of resume pages. The application uses interactive tags to display the skills that were taken from the resume. Data Science, 

Web Development, Android Development, iOS Development, and UI/UX Development are among the job domains for which the extracted 

skills are compared to predefined keyword lists in the core logic. The user receives recommendations for the domain with the greatest number 

of matching skills.  

• Suggested Skills: The application makes recommendations for extra pertinent skills that the user may want to include on their resume based 

on the anticipated job role. These are also presented as interactive tags.  

• Course Suggestions: Based on the Courses.py file the application offers a list of suggested online courses and certifications pertinent to the 

anticipated job role.  

• Resume Quality Score: The presence of important sections such as Objective, Declaration, Hobbies, Achievements/Experience/Internship, 

and Projects determines the applications basic resume score. 

• Bonus Resources: The application includes YouTube videos that provide interview and resume writing advice.  

• Data Storage: A MongoDB database houses user data including extracted information, forecasted job role, suggested courses, and skills and 

resume score.  

• A basic username and password are used to secure the Admin interface. Upon successful login administrators can: 

• View User Data: You can access and see a table that has all of the user information kept in the MongoDB database.  

• Download Report: For additional analysis download the user data as a CSV file. See interactive pie charts that show the distribution of 

anticipated job fields and user experience levels as part of the data visualization process.  

4. Underlying Methodologies: 

Advanced Pyresparser Resume Parsing: The major way the application extracts structured data from uploaded PDF resumes is by using the Pyresparser 

library. This procedure employs a mix of different strategies. 

Regular Expression Matching: This approach uses pre-determined patterns to recognize and extract predetermined data points like phone numbers, dates, 

email addresses, and typical skill formatting. 
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Rule-Based Systems: These systems identify and classify various parts of the resume by employing a set of linguistic and structural rules (e. g. Experience, 

Education, Skills) and the data they contain. For increasing precision and contextualization, it may be possible to use pre-trained or specially trained 

Named Entity Recognition (NER) models for identification and classification of entities in the resume text such as job titles, company names, educational 

institutions, and specific skills. 

• Keyword Spotting with Contextual Sensitivity: Finding the keywords that apply to skills and experience, and then taking into consideration 

the words surrounding them to give a better indication of their relevance and meaning. 

• Job role prediction from keywords: The application's primary job role prediction method involves a direct match of keywords. 

• Predefined Job Domain Vocabularies: For every job domain targeted as specific, e.g., web development, data science, etc., a given set of 

corresponding terms and phrases is kept up to date. The most critical technologies and capabilities related to every domain are bound to be a 

part of these vocabularies. The skill-to-keyword mapping step compares the skills derived from the user’s resume to the keywords in the 

vocabulary of each job domain regardless of case. The user’s likely job preference or area of expertise is predicted by frequency-based 

prediction, which takes into account the job domain with the most number of matching keywords from the users derived skills.  

• Future Opportunity for Weighted Matching: Assigning different keywords their weights according to their relevance in a given context - future 

versions can improve this to make a more accurate prediction. 

• Rule-Based Skill Recommendation: The skill recommendation mechanism in the application works by applying pre-known relationships. 

• Domain-Specific Recommended Skill Lists: There is a static list of required and complementary skills for every job domain. These lists are 

the result of industry expertise and shared job requirements.  

• Direct Association with Predicted Role: Once the keyword matching processes prediction of a job role, the user is shown the corresponding 

predefined list of recommended skills for that domain. 

• Simple presence-detection mechanism: This forms the foundation for the simple resume scoring logic that is used in evaluating resume quality. 

• Keyword/Phrase Searches for Key Sections: The software looks for specific keywords or phrases within the resume’s extracted text that are 

usually indicative of key resume sections (e. g. The words objective, statement, hobbies, experience, and projects.) 

• Binary Presence Detection: The software basically conducts a binary presence test for each key section determining if it exists (which raises 

the score) or not (which does not raise the score). 

5. Discussion and Potential Improvements: 

The current AI resume analyzer is a helpful working foundation for automating and enhancing early stages of resume analysis and job recommendation. 

The AI resume analyzer can successfully use NLP through the pyresparser library to extract major data and apply keyword-matching as a method for 

producing early-stage suggestions for job titles and skill sets. The inclusion of a basic resume scoring system and companion video materials renders it 

even more valuable to job applicants. However, to best utilize it and address the evolving needs of both employers and job applicants, there are some key 

areas that must be further discussed and clarified: 

Deep NLP for Skill Extraction and Contextual Sensing: While pyresparser is a good reference point, both accuracy and richness of skill extraction can 

be substantially enhanced by adding more sophisticated Natural Language Processing (NLP) techniques. These include the utilization of sophisticated 

Named Entity Recognition (NER) models capable of recognizing and classifying more skills, identifying the context in which they are being defined, and 

detecting the proficiency level being described. Furthermore, the integration of techniques like dependency parsing and semantic analysis would enable 

the system to understand the dependency between various skills and experience, leading to more elaborate and informative interpretations of a candidate's 

profile. 

Contextual Job Role Prediction with Machine Learning Integration: The current keyword-matching mechanism, though rudimentary, suffers from 

intrinsic limitations in representing the semantic richness of job descriptions and interdependent character of required skills. Moving over to machine 

learning models trained on large databases of job postings and successful resumes with those for comparison would allow for far more context-based and 

precise job role predictions. These models would learn complex patterns and correlations between skills, levels of experience, degrees of education, and 

precise job titles, and accordingly offer more relevant and targeted suggestions. Incorporating over and above the skills, such as years of experience, 

educational level, and desired industry, into the model that is being used for making predictions will enhance the predictions to be even more accurate. 

Dynamic and Personalized Skill Recommendations: Shifting from fixed lists of suggested skills for each job type is the central approach to advancing 

the value created by the application. Future feature set would be turning the skill recommendation engine into a dynamic and personalized one. This could 

involve assessing the user's existing skillset against the past of the projected job title and assessing discrete skills gaps which, if they were addressed, 

would render them extremely well-qualified for the target jobs. The system could also utilize live job market trends and information to suggest extremely 

in-demand and highly required skills by hiring managers in their target career area. 

Enhanced and In-Depth Resume Quality Grading: The current resume scoring system provides a general grading of structural completeness. An enhanced 

analysis would include a larger group of critical factors that constitute an excellent resume. This can include the review of action verb application, 

quantifying achievements, brevity and clarity of language, overall visual structure and layout, and consistency of resume material with the user's 

established career objectives and job requirements of potential positions. Integration of professional recruiter and resume writer standards and best 

practices can potentially direct the development of a more in-depth and informative resume analysis module. 

Job Portal Integration: The functionality can be maximized by offering direct integration with prominent job portals. It will allow users to compare their 

resume analyzed by the system with the exact needs as stated in job advertisements. This functionality can be very valuable in helping provide the amount 

to which a candidate's profile is best suited for a particular job posting and highlighting areas of strength and possible points of weakness. This alignment 

would also enhance the employment search experience by showing the user the corresponding job postings based on the system analysis of the resume 

of the user. 
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Multilingual Support for Global Accessibility: In a more globalized world, increasing the ability of the system to parse resumes in different languages 

becomes crucial in an attempt to make it more accessible and useful to employers and job seekers globally. This would entail incorporating multilingual 

NLP libraries and possibly even language-specific keyword databases and parser rules. 

AI-Based Interview Practice for Increased Confidence: For providing wider career advice, the app can include AI-based mock interview practice. Based 

on the skills and experiences highlighted on the resume of the user and the desired job positions, the system can provide personalized interview questions. 

Additionally, based on natural language understanding and potentially sentiment analysis, the system can give users meaningful feedback on their 

interview answers, e.g., clarity, brevity, and how they express their skills and experience verbally. 

Enhanced Data Security and User Protection: As the application handles confidential professional and personal information in user resumes, strict 

encryption methods, secure access controls, and open data protection strategies are of utmost importance. Ensuring user data protection and security is 

crucial to building trust and the ethicalness of the system. 

Resume Support in Image Formats through OCR: With the expectation that some of the applicants would submit their resumes in image formats, i.e., 

JPEGs or scanned PDFs, future development must incorporate Optical Character Recognition (OCR) functionality. Having OCR functionality would 

allow the system to be able to properly read and process text from image-based resumes, further enhancing the universality and compatibility of the 

application with different submission forms of users. 

Advanced Reporting and Analytics for HR Professionals: For businesses that apply the application in the recruitment process (a potential area of growth), 

the system would be equipped with real-time reporting analytics dashboards. These could provide HR professionals with enhanced understanding of 

recruitment patterns, overall candidate pool strengths and weaknesses, and changing job market requirements, to enable strategic and informed recruitment 

planning. 

Continuous Improvement via User Behavior Analysis: Having systems in place to track how users utilize the platform can provide valuable insights for 

continuous improvement. Knowing user behavior, such as what recommendations are most valuable to them, what skills they choose to add, and feedback 

on the accuracy of job role predictions, can inform future development and allow the underlying AI models to be adjusted so that they better serve user 

needs and preferences. 

By careful review of these potential improvements, the AI resume review can be more than a strong first-gen tool but a diligent and priceless source of 

information for those who are required to learn the complexities of the modern labor market and for businesses that need to optimize their talent 

recruitment. 

6. Conclusion: 

The AI-powered resume analyzer developed in this paper marks a major milestone in leveraging artificial intelligence for resume generation and optimal 

resume analysis and job suggestion. Through automating the procedure of retrieving vital information from resumes uploaded by the user and utilizing 

intelligent algorithms to suggest relevant career opportunities, and suggest skill enhancements that are appropriate for them, the app provides a convenient 

tool for job applicants struggling to make sense of the modern job market. The inclusion of adjunct content, including primitive resume quality score and 

cleaned-up video tutorials on resume writing and interview method, also indicates its ability to guide job seekers in useful tips and practical advice. And 

the inclusion of an administrative back - end creates room for data-monitoring-based control and potential future implementation of analytical features to 

track user behavior and other product development factors. 

However, in the interests of clarity, it must be stated that this version is a starting point. While a keyword-matching system generates some baseline level 

of job role estimation, the present work shows how much higher the baseline can be pushed by adding further sophisticated Natural Language Processing 

processes and machine learning methodologies. These innovations can drive more sophisticated and context-based insights into candidate profiles and 

more mature matching to the complex needs of various job profiles. Further, dynamic and customized skill suggestions building, enhanced resume quality 

determination module, and effortless job portal integration are the ingredients to highly enhancing the utility and efficiency of the application. 

The future includes feature enhancements like multilingual support, AI-based interview practice, strong data safeguards, image resume upload with OCR, 

and next-generation HR manager analytics indicate towards the app potential to be a full-fledged career development and talent discovery platform. By 

embracing such innovations and ongoing improvement of its core algorithms in response to user feedback as well as changing job market conditions, the 

AI-powered resume analyzer can mature from a potential first step to an essential tool for job seekers looking for meaningful employment as well as 

businesses looking for finding and hiring best talent in a competitive fast-paced global economy. Its ongoing evolution and thoughtful design are the 

answer to a better, more personalized, and ultimately more successful career search experience for all. 
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