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Abstract

Al Resume Analyzer is an intelligent web-based platform designed to automate and enhance the process of resume
evaluation for both job seekers and recruiters. The platform leverages modern artificial intelligence technologies,
particularly Large Language Models (LLMs), to parse, analyze, and score resumes against job descriptions in real
time. Built using a scalable full-stack architecture, the system integrates powerful Al components including natural
language processing, semantic similarity matching, and structured information extraction into a unified resume
analysis pipeline. This architecture allows the system to accurately interpret resume content, identify skill gaps, match
candidate profiles to job requirements, and deliver actionable feedback to users. By combining these technologies with
a modular and responsive interface, Al Resume Analyzer enables flexible deployment, high accuracy, and efficient
performance for individuals and organizations seeking automated talent screening and career guidance solutions.

A key capability of the platform is its intelligent scoring and feedback system, which evaluates resumes across
multiple dimensions including skills match, experience relevance, educational qualifications, and keyword
optimization. The system is optimized to deliver near-instant analysis results, ensuring a smooth and responsive user
experience. The platform integrates seamlessly with modern web technologies and supports PDF and DOCX resume
uploads, enabling users to analyze their documents directly through a browser-based interface without requiring any
installation. The system also supports job description input, allowing recruiters to screen multiple candidates
efficiently.

To simplify the resume improvement process, the platform provides detailed section-wise feedback that guides users
on how to strengthen their resumes. Furthermore, Al Resume Analyzer incorporates a Retrieval-Augmented
Generation (RAG) approach that enables context-aware suggestions by drawing from curated career guidance
knowledge bases. The project report presents the overall system architecture, component design, data flow
mechanisms, database schema, infrastructure technologies, and performance benchmarks, demonstrating that
production-grade Al resume analysis capabilities can be achieved within an open, extensible, and scalable platform
suitable for modern career and recruitment applications.

Keywords—Resume Analysis, Large Language Models, Natural Language Processing, Semantic Matching, Skill
Extraction, Job Description Matching, RAG, FastAPI, React, pgvector, Microservices.

1 Introduction

The recruitment industry generates millions of resumes annually, making manual screening an increasingly
time-consuming and inconsistent process. Traditional resume screening relies on keyword matching and human
judgment, which often leads to qualified candidates being overlooked and unqualified ones advancing through the
pipeline. Recent advances in large language models (LLMSs), neural text understanding, semantic search, and natural
language processing have made it possible to replace static rule-based screening with dynamic Al-driven agents that
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read, reason, and evaluate resumes with human-like comprehension.

Al Resume Analyzer is developed as a practical platform for such intelligent resume evaluation. It accepts resume
documents in PDF or DOCX format; extracts structured information including personal details, skills, experience,
education, and projects; performs semantic matching against job descriptions provided by the user; generates
comprehensive scores and improvement suggestions using LLMs; and optionally retrieves career-specific knowledge
from a curated knowledge base. The complete pipeline is designed for low latency so that the user experiences
near-instant feedback rather than delayed processing.

This paper-style report consolidates the major project report into a concise research presentation. Similar to a survey
paper, it first discusses background and challenges, then reviews enabling technologies, presents the proposed
architecture, evaluates the system, and concludes with open research and development directions.

2 Background and Motivation

Automated resume screening tools are widely used in human resources, staffing agencies, corporate recruitment, and
career development platforms. However, many existing systems are keyword-based, expensive, proprietary, or
difficult to customize for specific job roles or industries. Their limitations become more visible when dealing with
non-standard resume formats, diverse career paths, or roles that require nuanced skill assessment beyond simple
keyword presence.

The motivation of Al Resume Analyzer is to provide an accessible and intelligent alternative. Instead of requiring
resumes to follow a rigid format, the system understands contextual meaning using LLMs. Instead of relying only on
keyword matching, it can use semantic similarity and reasoning to evaluate fit. Instead of limiting functionality to
pass/fail screening, it provides detailed, actionable feedback to help candidates improve their resumes. The project
therefore connects recent Al progress with the practical engineering requirements of modern talent acquisition and
career guidance.

3 Challenges in Al Resume Analysis Systems

Real-time Al resume analysis platforms face challenges comparable to those discussed in survey literature: data
diversity, computational complexity, scalability, information extraction accuracy, and fairness. In Al Resume
Analyzer, these challenges appear in the following forms.

3.1 Diverse Resume Formats

Resumes exist in widely varying layouts, fonts, column structures, and file formats. The system must reliably extract
structured information from both simple single-column and complex multi-column resume designs, handling PDFs,
DOCX files, and scanned documents consistently.

3.2 Semantic Understanding and Skill Matching

Job descriptions and resumes often express the same skills and experiences using different terminology. A useful
analyzer must recognize semantic equivalence across different phrasings and map candidate competencies to job
requirements accurately, going beyond simple string matching.

3.3 Contextual Feedback Generation

Generating meaningful, role-specific improvement suggestions requires understanding both the candidate's
background and the target job requirements. Al Resume Analyzer uses an LLM-driven feedback pipeline with RAG
to ground suggestions in curated career guidance content.

3.4 Scalability and Concurrent Processing

A production deployment may process many resumes simultaneously. Each analysis session requires active
document parsing, LLM inference, vector search, and response generation. The architecture must support horizontal
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scaling without tightly coupling services or degrading response times.

3.5 Bias and Fairness

Automated resume screening carries the risk of perpetuating historical biases present in training data. The system
must be designed with fairness considerations, avoiding discrimination based on name, gender, ethnicity, or
educational institution prestige when evaluating candidate suitability.

4 Related Technologies

Large Language Models: LLMs provide contextual understanding, skill extraction, semantic scoring, and feedback
generation. The platform identifies Grog-hosted LLM inference as a key component for fast and accurate resume
analysis.

Document Parsing: Libraries such as PyMuPDF and python-docx extract raw text and layout information from
uploaded PDF and DOCX resume files, forming the input to the analysis pipeline.

Semantic Embeddings: Embedding models convert resume text and job descriptions into dense vector
representations, enabling cosine similarity computation for accurate skill and experience matching.

Retrieval-Augmented Generation: RAG retrieves relevant career guidance chunks from a vector database before
the LLM generates feedback. This improves the specificity and accuracy of improvement suggestions for
organization- and role-specific requirements.

Web Framework and Interface: FastAPI powers the backend REST API, while React with Vite provides a fast,
responsive frontend interface accessible through modern web browsers.

5 Proposed System Architecture

Al Resume Analyzer follows a modular full-stack architecture. The major components are the React frontend
dashboard, FastAPI backend API, document parsing layer, Al analysis pipeline, vector database, cache layer, object
storage, and deployment infrastructure.

The backend API is implemented using FastAPl and coordinates user sessions, resume uploads, job description
inputs, analysis results, scoring, and feedback generation. The analysis pipeline processes documents asynchronously
through parsing, embedding, semantic matching, LLM reasoning, and RAG stages. PostgreSQL stores structured
application data, while the pgvector extension supports vector similarity search for semantic matching and RAG
retrieval. Redis provides caching and asynchronous task execution, and MinlO stores uploaded resume files and
generated reports. Docker Compose supports local and production-style deployment.

Job Seeker / Recruiter (Web Browser)

Resume Upload (PDF / DOCX) | Job Description Input

Document Parser -> Embedding Engine -> Semantic Matcher

LLM Analysis + RAG Feedback | Scoring Engine

FastAPI Backend | React Dashboard | RAG Knowledge Base

PostgreSQL + pgvector | Redis Cache | MinlO Storage

Figure 1: High-level architecture of Al Resume Analyzer showing user input, document parsing, semantic analysis, LLM
reasoning, RAG-based feedback, scoring engine, and storage.

6 Analysis Flow
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A typical resume analysis session proceeds through the following sequence:
1. The user uploads a resume in PDF or DOCX format through the web interface.
2. The document parser extracts raw text and structural information from the uploaded file.

3. The embedding engine converts extracted resume text and the provided job description into dense vector
representations.

4. The semantic matcher computes cosine similarity scores between resume sections and job description
requirements.

5. The RAG module retrieves relevant career guidance content from the knowledge base to enrich feedback context.

6. The LLM generates a comprehensive analysis including section-wise scores, identified strengths, skill gaps, and
improvement suggestions.

7. The scoring engine aggregates individual section scores into an overall resume suitability score.
8. The generated analysis and feedback are returned to the user through the React dashboard.
9. The user can download a detailed PDF report of the analysis results.

10. All analysis sessions, scores, and feedback are stored for history tracking and future reference.

7 Implementation Features

The project implements a service-factory pattern so that Al providers and embedding models can be configured or
replaced without rewriting the analysis pipeline. The interactive dashboard allows users to view detailed section-wise
breakdowns of their resume analysis, making results accessible to both technical and non-technical users. The RAG
knowledge base enables ingestion of career guides, industry-specific job requirement documents, and role-specific
skill frameworks to improve feedback quality.

A major implementation concern is maintaining responsive user experience. Blocking operations in document
parsing, LLM inference, or vector search would increase perceived latency. Therefore, the architecture separates
real-time user-facing operations from background processing tasks, using asynchronous execution throughout the
pipeline to maximize throughput and minimize response times.

8 Results and Evaluation

The project report evaluates Al Resume Analyzer across analysis latency, skill extraction accuracy, semantic
matching precision, feedback quality, resource utilization, and scalability. Table 1 summarizes the reported results.

End-to-end analysis latency Below 3 seconds under test conditions

Skill extraction accuracy 91.4% precision on benchmark resume set
Semantic match score (MRR) 0.87 for job-resume pairs

Feedback quality (user rating) 4.4 /5.0 average user satisfaction

CPU use per active session 4.1% average per concurrent analysis

Concurrent session simulation 40 simultaneous analyses with stable latency
Target benchmark Above 90% extraction accuracy and 4.0 user rating

Table 1: Performance summary of Al Resume Analyzer.
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These results suggest that the architecture is suitable for real-time resume analysis. High skill extraction accuracy
ensures that candidate competencies are correctly identified and matched, while strong semantic matching scores
indicate that the system accurately measures resume-job description alignment. Positive user satisfaction ratings
confirm that the generated feedback is meaningful and actionable. Stable concurrent session testing demonstrates that
the asynchronous pipeline, Redis cache, and modular service design can support practical multi-user workloads.

9 Open Research and Development Issues

Although the platform demonstrates strong initial results, several open issues remain. First, skill extraction robustness
must be improved for unconventional resume formats, non-English resumes, and emerging technology domains
where terminology evolves rapidly. Second, feedback generation requires stronger evaluation methods to measure
factual grounding and avoid hallucinated suggestions. Third, enterprise deployments require privacy controls,
role-based access, data encryption, audit logs, and compliance workflows to protect sensitive candidate information.
Fourth, the system can benefit from real-time job market integration so that suggestions reflect current hiring trends
and in-demand skills. Finally, large-scale production deployment should include autoscaling, observability
dashboards, failure recovery, and cost optimization.

10 Future Scope

Short-term enhancements include improved dashboard analytics, resume version history tracking, ATS (Applicant
Tracking System) compatibility scoring, and richer section-level feedback. Medium-term enhancements include
LinkedIn profile integration, automated cover letter generation, multi-language resume support, interview preparation
suggestions, and recruiter-side batch screening features. Long-term work may include self-hosted LLM inference for
data privacy, personalized career path recommendations, enterprise-grade role-based access control, and deployment
across large-scale recruitment platforms.

11 Conclusion

Al Resume Analyzer presents a complete approach to building intelligent, real-time resume evaluation systems using
open and modular Al technologies. By combining document parsing, semantic embedding, LLM reasoning,
RAG-based knowledge retrieval, structured scoring, and a responsive web interface, the platform addresses many
limitations of traditional keyword-based screening tools. The reported evaluation demonstrates sub-3-second analysis
latency, high skill extraction accuracy, strong semantic matching performance, positive user feedback quality ratings,
efficient resource usage, and stable concurrent session handling. Overall, Al Resume Analyzer provides a practical
foundation for intelligent talent screening and career development, and offers a useful direction for future research in
scalable Al-powered human resource automation systems.
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