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[bookmark: _Toc197727345]ABSTRACT  
We have developed a web based deep learning system called InterVisio , designed to streamline the hiring and interview process. In this system, Employees can create an account and upload their resumes, while Employers can directly post jobs without needing to create a profile. Once a resume is uploaded, the system analyzes the skills mentioned and recommends suitable job listings to the employee.
Employees can either save a job for later or start an interview instantly. When an interview begins, our system uses the Mistral API to generate relevant questions based on the job role. During the interview, the system actively monitors the candidate using a YOLOv8 model to ensure focus and detect any unusual behavior.
The interview consists of 10 questions, after which the session ends. Based on the candidate’s answers and behavior, the system automatically evaluates their performance and informs them whether they have passed or not. This approach provides a smart, automated, and efficient interview experience for both job seekers and employers.
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[bookmark: _Toc197727348]CHAPTER 1 
  
[bookmark: _Toc197727349]1 INTRODUCTION 
  
[bookmark: _Toc197727350]	1.1 	Background 
 
In today’s competitive and technologically evolving job market, organizations are constantly seeking smarter, faster, and more reliable ways to recruit top talent. Traditional interview whether conducted in person or online often suffer from subjectivity, logistical inefficiencies, and challenges in assessing both technical competence and behavioral integrity. With the rise of remote and hybrid work environments, there is an urgent need for intelligent, automated systems that can fairly and efficiently evaluate candidates from a distance[1].
To address this challenge, this project presents InterVisio, an AI-based smart interview system designed to autonomously conduct, monitor, and evaluate remote interviews. The system is purpose-built for the computer science domain, allowing candidates to upload their CVs, which are then analyzed to extract relevant skills and experience. Using this information, a custom-trained Large Language Model (LLM) generates domain-specific, skill-based questions tailored to each candidate’s background[2].
The system leverages YOLOv8 for real-time monitoring through the candidate’s camera, enabling it to detect behaviors such as looking away, using mobile phones, or other unethical actions during the interview. These observations contribute to a behavioral evaluation score, which is combined with the response analysis score computed by comparing the candidate’s spoken answers with expected answers generated by the LLM[3].
InterVisio features an intelligent and interactive interface powered by SpeechT5, enabling smooth communication through text-to-speech and speech-to-text functionalities. This allows the AI to verbally conduct the interview and understand spoken responses naturally, closely mimicking a human interviewer[4].
The system is implemented using a modular and scalable backend architecture. The Flask framework is used for serving core web functionalities and rendering the frontend pages, while FastAPI handles high-performance RESTful API calls, such as NLP model inference, real-time behavior monitoring, and AI communication tasks. This separation ensures efficient request handling, better scalability, and a clean codebase for future upgrades[5].
In addition to conducting interviews, the system includes optional features like CV-based job recommendations, a user dashboard, and profile management for both candidates and employers. The evaluation logic assigns a final score based on a 70% weight to the relevance of the candidate’s answers and 30% to their on-camera behavior[6].
InterVisio stands at the intersection of NLP, computer vision, and speech AI, offering a robust, fair, and scalable solution for modern recruitment. It represents a transformative step in redefining how remote interviews are conducted, analyzed, and trusted[7].
[bookmark: _Toc197727351]	1.2 	Problem Statements 
· Traditional and remote interviews suffer from bias, inconsistent evaluations, time-consuming manual tasks, and poor monitoring of dishonest behavior.
· Existing systems are fragmented and lack an integrated AI solution combining question generation, speech interaction, and real-time behavior analysis for fair and efficient remote interviews.
[bookmark: _Toc197727352]	1.3 	Aims and Objectives  
Develop InterVisio, an AI-driven interview system that automates remote hiring using NLP, computer vision, and speech analysis to ensure fair, efficient, and real-time evaluation.
· Automate resume screening, question generation, and candidate assessment.
· Use a domain-specific LLM for personalized, skill-based questions.
· Evaluate both technical skills and behavioral traits.
· Ensure unbiased, accessible, and faster hiring. 
[bookmark: _Toc197727353]	1.4 	Scope of Project  
The scope of this project is to develop an AI-based smart interview system, InterVisio, that automates remote interviews specifically within the computer science domain. The system covers the entire interview process from CV analysis and skill-based question generation to real-time behavior monitoring and answer evaluation. It includes separate dashboards for employers and candidates, voice-enabled interaction, and secure, bias-free assessments. Future scalability includes job recommendations and support for other domains, making it a comprehensive and adaptable recruitment solution. 
[bookmark: _Toc197727354]CHAPTER 2    
[bookmark: _Toc197727355]LITERATURE REVIEW  

[bookmark: _Toc197727356]2.1 	Comparison of different models  

Table 2. 1 Literature review comparison
	[bookmark: _Toc197727861]SR
	Paper 
	Year
	Model/
Technology
	Accuracy
/Result
	Scope 
	Type
	Limitation

	1
	Development of an AI-based Interview System for Remote Hiring[8]
	2021
	GPT Models, Computer Vision (YOLOv5)
	Improved fairness and remote hiring efficiency
	AI-based Interview
	Journal Paper
	Limited real-time emotional accuracy and cultural bias.

	2
	Proposal for AI Video Interview Using Image Data Analysis[9]
	2022
	Image Data Analysis + AI Questioning
	Behavior monitoring through video analytics
	AI Interviewing
	Journal Paper
	No voice tone analysis; limited to visual cues only.

	3
	Impact of AI Adoption in Candidate Screening and Job Interviews[10]
	2019
	AI Screening Models
	Positive applicant perceptions, reduced bias
	Screening and Interviewing
	Journal Paper
	Lacks real-time video and behavioral monitoring.

	4
	A Modern Online Interview Platform for Recruitment Systems[11]
	2023
	AI Chatbots, Video Analysis
	Faster hiring, 24/7 interview capabilities
	Online Recruitment
	Conference Paper
	Chatbot answers lack depth; superficial behavioral insights

	5
	AI Technology Promotes Innovative Application Research of Simulated Interview Platforms[12]
	2024
	NLP, Video Analysis, Behavior Detection
	Simulation-based training and interviewing
	Training/Simulated Interview
	Journal Paper
	Focused on training, not real-world hiring performance.

	6
	Artificial Intelligence Video Interviewing for Employment[13]
	2022
	NLP, Machine Learning Models
	Increased acceptance of AI Interviews
	AI Hiring and Evaluation
	Journal Paper
	Limited emotional intelligence, misses micro-expressions.

	7
	Automatic Skill Extraction from Resumes Using NLP Techniques[14]
	2020
	Named Entity Recognition (NER), Regex
	92% skill extraction accuracy
	Resume Parsing
	Journal Paper
	Focuses only on resumes; doesn’t assess live interviews.

	8
	Real-Time Behavior Analysis during Remote Assessments[3]
	2021
	YOLOv4 + OpenCV
	87% cheating detection rate
	Behavior Monitoring
	Conference Paper
	Limited to academic testing scenarios; not interview-focused

	9
	Intelligent Interview Bot using Deep Learning and NLP[15]
	2022
	BERT, Deep Learning
	95% question relevance accuracy
	Automated Interview Questioning
	Journal Paper
	No video or physical behavior analysis.

	10
	Computer Vision in Online Proctored Exams and Interviews[16]
	2020
	Object Detection (YOLO), Eye Tracking
	90% detection accuracy
	Online Proctoring
	Journal Paper
	High false positives in diverse lighting conditions.

	11
	AI-based Cheating Detection Using Webcam Analysis[17]
	2023
	YOLOv8, Real-Time Frame Processing
	92.5% detection success
	Ethical Compliance
	Conference Paper
	Narrow focus on cheating; doesn’t evaluate candidate quality.

	12
	Automatic Question Generation from Resumes using GPT Models[18]
	2023
	GPT-2, Fine-tuned Models
	94% appropriate question generation
	Interview Preparation
	Journal Paper
	Static questions; lacks adaptation to candidate behavior.


Table 2. 2 Literature review comparison




Comparison of Intervisio with same other tools 

	Feature / Tool
	Intervisio (Your System)
	HireVue
	VidCruiter
	Talview

	Interview Mode
	AI-Powered Smart Interview with Behavior Monitoring
	Video & AI Interviews
	Structured Video Interviews
	Video, Live, and AI Interviews

	AI Question Generation
	✅ (Mistral LLM-Generated Questions)
	❌ (Predefined questions)
	❌ (Admin-defined)
	❌ (Some customization)

	Real-Time Monitoring (YOLOv8)
	✅ (Monitors gaze, phone usage, etc.)
	❌ (Basic video only)
	❌ (Manual review needed)
	❌ (Manual + Proctoring)

	Speech-to-Text Analysis
	✅ (For NLP analysis of answers)
	✅ (Limited to transcription)
	✅
	✅

	Behavior Analysis (Distractions, Gaze)
	✅ (Using Computer Vision)
	⚠️ (AI tries to detect tone)
	❌
	❌

	CV Parsing & Job Recommendation
	✅ (Optional feature with NLP-based CV matching)
	✅ (Basic parsing, no recommendations)
	✅
	✅

	Customization
	✅ (Fully customizable AI model & questions)
	❌ (SaaS, limited customization)
	⚠️ (Some customization allowed)
	❌ (Mostly predefined workflows)

	Candidate Feedback
	✅ (Feedback + Recommendations)
	✅ (Limited, via HR team)
	✅
	✅

	Pricing
	Flexible / One-time or Subscription
	Enterprise / Expensive
	Enterprise
	Enterprise

	Deployment
	On-Premise or Cloud (Customizable)
	Cloud Only
	Cloud Only
	Cloud Only

	Target Users
	Universities, SMEs, Startups, Remote Hiring Teams
	Large Enterprises
	Corporates
	Corporates




[bookmark: _GoBack]
  
[bookmark: _Toc197727357]	2.2 	Review of past work 
In recent years, several AI-driven tools and platforms have been developed to assist in different stages of the hiring process. Resume parsers like HireAbility[19] and RChilli[20] use NLP to extract candidate information but lack personalized question generation or behavioral assessment. Platforms such as HireVue[21] and MyInterview[22] incorporate video interviewing and basic AI analysis, focusing primarily on facial expressions and tone detection. However, their systems often rely on limited pre-defined question sets and do not adapt dynamically to the candidate’s skills.
Moreover, while large language models like GPT-3 and GPT-Neo have shown strong performance in generating human-like responses and educational content, their direct application to domain-specific interviews remains limited without fine-tuning. Similarly, behavior monitoring using models like YOLOv4 has been explored in surveillance and exam proctoring but has not yet been effectively integrated into interview systems. Existing platforms tend to address isolated parts of the hiring pipeline, highlighting a clear gap for an all-in-one, AI-driven solution that combines CV analysis, dynamic questioning, voice interaction, and real-time monitoring a gap that InterVisio aims to fill.

[bookmark: _Toc197727358]2.3 	Research Gap Identification
Although several AI-powered systems have been proposed for interviews and candidate assessment, most focus on isolated features such as facial analysis, static question sets, or basic resume parsing. Few platforms integrate real-time behavioral detection using computer vision, dynamic question generation using LLMs, and answer evaluation all in a single pipeline.
Moreover, most systems fail to offer interactive dialogue or contextual follow-up questions based on candidate skills. Behavioral analysis using YOLO is limited mostly to exam proctoring, not interviews, and GPT-based question generation often lacks relevance without fine-tuning for hiring domains.
This fragmented approach highlights a major gap in the development of holistic, intelligent, and ethical interview systems that can autonomously observe, question, and evaluate candidates.
InterVisio addresses this gap by integrating behavior detection (YOLOv8), CV parsing, real-time questioning (Mixtral 8x7B), and AI-driven assessment in a unified framework.

[bookmark: _Toc197727359]2.4 	Summary of Literature Review
The reviewed literature highlights substantial progress in AI-driven hiring tools, especially in the areas of resume parsing, automated questioning, and video-based behavior analysis. However, most systems remain limited in adaptability, scope, or integration. The comparison table (Table 2.1) shows that while technologies like GPT, YOLO, and NLP are used across various applications, no single system combines all of them for intelligent and ethical interviewing.
InterVisio proposes a novel direction by bridging these components providing a fully autonomous, smart interview solution that not only evaluates candidates technically but also monitors behavioral integrity throughout the session.

 
 
[bookmark: _Toc197727360]CHAPTER 3  
 	
[bookmark: _Toc197727361]DESIGN AND METHODOLOGY 

[bookmark: _Toc197727362]	3.1 	System Requirement Cart
3.1.1 	Functional Requirement 
[bookmark: _Toc197727874][bookmark: _Toc197728000]Table 3. 1 Functional Requirement

	Req.ID 
	Requirement Name 
	Description 
	Actors

	FR-01
	Resume Upload
	The candidate must be able to upload their resume to the platform.
	Candidate

	FR-02
	AI-Powered Interview
	The system must conduct an AI-driven video interview with the candidate.
	Candidate

	FR-03
	Dynamic Question Generation
	The system must generate dynamic interview questions using Mixtral AI.
	Candidate, Mixtral AI

	FR-04
	Video Analysis
	The system must analyze video interviews using YOLOv8 to detect facial cues.
	System (YOLOv8)

	FR-05
	View Interview Report
	Candidates and interviewers must be able to view the interview results.
	Candidate, Interviewer

	FR-06
	Generate Interview Report
	The system must auto-generate a report summarizing interview performance.
	System

	FR-07
	Schedule Interview
	Interviewers must be able to schedule interviews with candidates.
	Interviewer

	FR-08
	Customize Interview Questions
	Interviewers must be able to customize and add their own questions.
	Interviewer

	FR-09
	Manage Users
	Admin must be able to manage user accounts and their permissions.
	Admin

	FR-10
	Configure ATS Integration
	Admin must be able to connect and configure ATS systems with Intervisio.
	Admin

	FR-11
	Monitor System Health
	Admin must be able to monitor system health and logs.
	Admin

	FR-12
	Candidate Data Sync
	The system must sync candidate data with the connected ATS.
	System, ATS




3.1.2 	Non-Functional Requirement 
[bookmark: _Toc197728001][bookmark: _Toc197727875]Table 3. 2 Non-Functional Requirement
	Category 
	Requirement 
	Description

	Performance
	Fast Response Time 
	The system should respond to user actions (e.g., loading dashboard, submitting answers) within 2–3 seconds.

	
	Real-time Monitoring
	YOLOv8 must process webcam feed with minimal latency to ensure accurate behavior tracking during interviews.

	Scalability 
	Modular Architecture
	The system should support modular expansion (e.g., adding new domains or ML models) without overhauling the entire codebase.

	
	API Scalability
	FastAPI endpoints must handle increasing traffic for model inference as the number of users grows.

	Usability 
	User-Friendly Interface
	UI should be intuitive, accessible, and responsive across various devices and screen sizes.

	
	Role-Based Navigation
	Interfaces should be tailored separately for candidates and employers.

	Reliability
	Stable Operation
	The system should function continuously without crashes, even under high usage.

	
	Fault Tolerance
	In case of API/model failure, fallback messages or retry logic should be triggered.

	Maintainability
	Clean and Modular Code
	Codebase should follow separation of concerns and best practices for future updates and debugging.

	
	Secure Login and Authentication
	User data (CVs, interview results, etc.) should be protected using authentication and proper encryption methods.

	Security
	Data Privacy
	Consent must be taken before recording any video or analyzing behavior; no data should be shared without permission.

	Portability
	Browser Compatibility
	The application must run consistently on all major browsers (Chrome, Firefox, Edge).

	
	Cross-Platform Support
	Accessible on both desktop and mobile devices with consistent performance.

	Accessibility
	Voice-Enabled Interaction
	The system should accommodate users who rely on voice-based navigation or audio assistance.

	
	Language and Color Contrast
	The UI should meet minimum accessibility standards (contrast, readable fonts, alt texts).







[bookmark: _Toc197727363]3.2 	Architecture Diagram
[image: C:/Users/HP/Downloads/mermaid-diagram-2025-05-10-130149.pngmermaid-diagram-2025-05-10-130149]
[bookmark: _Toc197729552]Figure 3. 1 System Architecture Diagram
[bookmark: _Toc197727364]3.3 	Modules Description

1. CV Parsing Module (NLP)
2. Question Generation Module (Mixtral 8x7B API)
3. Behavior Monitoring Module (YOLOv8 + OpenCV)
4. Speech-to-Text & TTS Module
5. Answer Evaluation Module
6. Overall Assessment & Report Generator

[bookmark: _Toc197727365][bookmark: _Toc196938765][bookmark: _Toc196938730]3.4 	Dataset Description
1. COCO format dataset (for YOLOv8 behavior tracking)
3.4.1 	COCO Dataset
3.4.1.1 	YOLOv8 Tracking Attributes
Table 3. 2 YOLOv8 Dataset Attributes


	Dataset Objects 
	Purpose 

	Eyes
	Used to detect the candidate maintaining eye contact with the system.

	Person
	Used to detect the person movement during the interview.

	Mobile phone
	Use to detect the gadget during the interview.

	Facial expression 
	Use to check the confidence of the candidate during the interview.



[bookmark: _Toc197727876][bookmark: _Toc197728002]Table 3. 3 YOLOv8 Tracking Attributes
	Attributes
	Purpose

	id
	Unique ID for each annotation

	image_id
	Links annotation to a specific frame

	category_id
	Maps to behavior class (smile, nod)

	bbox
	Bounding box coordinates (x, y, w, h)

	keypoints
	Facial landmarks for micro-expressions

	score
	Confidence score for detection



[bookmark: _Toc197727366]3.5 	Methodology 
1. CV is uploaded and parsed
2. GPT model generates relevant questions
3. Candidate is interviewed (via webcam + mic)
4. YOLOv8 monitors behavior (e.g., eye contact, phone usage)
5. Answers are transcribed (speech-to-text)
6. Answers evaluated for relevance
7. Score is generated and report created
[bookmark: _Toc197727367]3.6 	Methodology Diagram
[image: C:\Users\HP\Downloads\methodologydiagram.jpgmethodologydiagram]
[bookmark: _Toc197729553]Figure 3. 2 System Flow diagram 


[bookmark: _Toc197727368]3.7 	Tools and Technologies

1. YOLOv8 (UltraLyrics)
2. Mixtral 8x7B API for questions
3. Python, FastAPI, Flutter (for app interface)
4. OpenCV, Torch, HuggingFace, etc.

[bookmark: _Toc197727369]3.8 	Training and Fine-Tuning 
· Data Splitting
Models were trained using an 80/20 split (80% training, 20% testing) to ensure accurate evaluation on unseen data.
· Augmentation
Applied random flips, rotations, brightness, and scaling to improve model robustness during YOLOv8 training.
· Metrics
Tracked precision, recall, and loss for YOLOv8, and accuracy and loss for language models.
[bookmark: _Toc197727370]3.9	Ethical and Privacy Considerations

1. User data privacy
2. Bias in model predictions
3. Transparency in evaluation
 	  
[bookmark: _Toc197727371]	3.10 	Use case diagram 
Following is the use case diagram of the proposed project 
 
[image: ] 
[bookmark: _Toc197729554]Figure 3. 3 System Use case diagram

3.10.1	Actors  
· Employer
Responsible for posting jobs and viewing interview results of applicants.
· Employee (Job Seeker) 
Registers on the platform, uploads resume/profile, and appears for the AI-based interview. 
· System
The intelligent backend that manages data, authenticates users, processes resumes, evaluates interviews, and monitors behavior using AI. 
3.10.2 	Use-cases 

· Register Account – The employee or employer registers by providing personal details.
·  Login to system – The user (employee/employer) enters email and password to access the platform. 
· Upload Job Post – The employer uploads a new job post for potential candidates.
· Upload Resume – The employee uploads their CV in PDF format for skill extraction.
· Upload Profile Picture– The employee uploads a profile image for identity and appearance evaluation. 
· Extract Skills From Resume – The system reads and analyzes the resume using NLP to extract skills and experience. 
· Start instant interview – The employee starts an AI-powered interview session based on the extracted skills.
· Generate interview questions – The system uses GPT to generate skill-based questions dynamically. 
· Monitor Real-Time Behavior– The system uses YOLOv8 via webcam to observe behavior, distractions, and eye contact. 
· Analyze appearance – The system evaluates the candidate's physical appearance, including dress code. 
· Process and Evaluate Answers – The system matches user answers with expected ones using keyword matching or BERT. 
· Calculate interview score – The system calculates a score based on answer relevance and behavioral evaluation. 
· View performance stats – The employee views total attempts, passed, failed, and earned scores.  
· Save Job for Later – The employee can bookmark jobs for future interviews.
· Short List Candidate – The system shortlists the employee if they meet the required score threshold. 
· View interview results – The employer reviews scores and feedback from the candidate’s interview. 
3.10.3 	Flow 

· The employer uploads a job post.
· The employee signs up and creates an account.
· The system saves the employee’s details into the database.
· The employee logs in using credentials.
· The system verifies email and password from the database.
· The employee uploads their resume and profile picture.
· The system extracts skills from the resume using NLP.
· The system analyzes the profile image for appearance validation.
· The employee starts an instant AI-powered interview.
· The system generates personalized interview questions using GPT.
· The system uses the webcam to monitor the employee’s behavior in real time.
· The employee answers questions through voice or text input.
· The system processes and evaluates the responses using keyword and model matching.
· The system calculates a final score based on answers and behavioral monitoring.
· The score determines whether the employee is shortlisted or not.
· The system displays the result to the employee and stores the interview record. 

[bookmark: _Toc197727372]3.11 	Sequence diagram 

[image: ] 
[bookmark: _Toc197729555]Figure 3. 4 System Sequence diagram
 	 
[bookmark: _Toc197727373]3.12 	Class diagram 
 
[image: ] 
[bookmark: _Toc197729556]Figure 3. 5 System Class diagram

 
 
[bookmark: _Toc197727374]CHAPTER 4 
 
[bookmark: _Toc197727375]4 EXPERIMENTS   
 
[bookmark: _Toc197727376]	4.1 	Data Collection  
[bookmark: _Toc197730182][bookmark: _Toc197727930]Table 4. 1 Collection of Data
	Data Category
	Description
	Purpose

	User Profiles
	Name, email, role (Candidate, Employer, Admin), contact details.
	For user authentication and management.

	Resume Data
	Uploaded resumes (PDF, DOCX), parsed skills, experience, education.
	For job matching and analytics.

	Video Interviews
	Recorded video sessions, timestamps, behavior cues.
	For AI-based scoring and report generation.

	AI Question Responses
	Candidate answers (text/audio/video), dynamic questions asked.
	For performance evaluation and AI feedback.

	Facial Behavior Data
	Extracted using YOLOv8: eye contact, smile frequency, head pose.
	For soft skills and engagement analysis.

	ATS System Data
	Synced candidate data, job postings, interview schedules.
	For system integration with companies.

	Job Preferences
	Saved jobs, applied jobs, search queries.
	For recommendation and job matching.

	System Logs
	User activity logs, error reports, monitoring data.
	For system health monitoring and auditing.

	Analytics Reports
	Candidate scores, interview analytics, facial cues summary.
	For employer review and decision-making.



[bookmark: _Toc197727377]	4.2 	Dataset  
For the development of InterVisio, a COCO-style dataset is used to train the YOLOv8 model for real-time behavior monitoring during interviews. This dataset includes labeled images of people, mobile phones, laptops, and other objects relevant to detecting unauthorized activities. For question generation and answer assessment, the system utilizes the Mixtral 8x7B API, supported by curated computer science textual data to ensure domain-specific accuracy. Together, these datasets enable InterVisio to deliver intelligent, secure, and efficient remote interviews.

4.3 [bookmark: _Toc197727378]Dataset analysis 
InterVisio uses a COCO-style dataset to train YOLOv8 for detecting candidate behavior, device use, and distractions during interviews. A curated computer science dataset powers Mixtral 8x7B to generate relevant, skill-based questions. Both datasets ensure accurate behavior analysis and effective candidate evaluation. 
[bookmark: _Toc197730183][bookmark: _Toc197727931]Table 4. 2 Dataset Analysis
Sample Count
 

	Category 
	Approximate Sample Size

	Person Sitting
	500

	Person Standing
	500

	Phone Use - Talking
	400

	Phone Use - Texting
	400

	Phone Use - Hidden (cheating)
	300

	Maintaining Eye Contact
	600

	Avoiding Eye Contact
	600

	Sleeping
	350

	Head Down (drowsy)
	300

	Writing on Paper
	450

	Typing on Laptop
	400

	Drinking Water
	250

	Eating Food
	250

	Hand Raise
	300

	Smiling
	200

	Looking Left/Right
	400

	Reading Book
	350

	Watching Screen (Attentive)
	500

	Distracted
	400

	No Person Detected
	200

	Mask Worn Properly
	150

	Mask Worn Improperly
	150

	Face Covered (Intentional)
	100

	Multiple People in Frame
	250


 
[bookmark: _Toc197727379]	4.4 	Sample analysis 
The InterVision dataset includes mock interview videos to train a YOLOv8 model to assess real-time user expressions and body language. Participants sit on the right side of the frame, with interviews conducted in English and Urdu. Some videos include supplementary graphics to guide responses. The dataset features a diverse range of participants (male/female, varied facial structures and body language) to avoid overfitting.
Key details:
· Controlled environment with solid-color backgrounds, varying audio quality and background noise.
· Video resolutions: 1920×1080 (Full HD), 1280×720 (HD), and 720×480 (SD).
· Actions detected: eye contact, distraction, smiling, frowning, speaking confidently, nervous behaviors, head nodding/shaking, neutral expressions, frequent blinking, and posture (slouching vs. upright).
The dataset helps build a robust model for detecting micro-expressions and emotional shifts in interview performance.
[bookmark: _Toc197727380]	4.5 	Strong Resumes 
In the system, users are provided with a functionality to upload their resumes during the registration or application process. When a user uploads their resume file (in formats such as PDF, DOC, or DOCX). 
4.5.1 	File storage 
· The uploaded resume is saved automatically in a dedicated server-side folder named “Resume”.
· To avoid filename conflicts, each uploaded resume is either stored with a unique identifier (such as a timestamp or user ID appended to the file name) or organized in subfolders by user.
4.5.2 	Database Record
· Along with other user information (such as name, email, phone number, etc.), the path (address) of the uploaded resume file is stored in the database. 
· This typically involves saving the relative file path (e.g., resumes/user_12345_resume.pdf) in a designated field within the user's database record.
4.5.3 	Security considerations
· The resumes folder is protected to restrict direct access via URL to prevent unauthorized downloads. 
· Only authenticated users (e.g., HR managers or administrators) can retrieve or download resumes from the system interface.
· File uploads are validated for allowed extensions and size limits to ensure system security and performance. 
4.5.4 	Future Accessibility
When needed (for example, during interview scheduling or candidate shortlisting), the resume can be quickly accessed through the system by fetching the file address stored in the database and loading the document.
 
[image: WhatsApp Image 2025-04-28 at 13.49.07_24bf521b] 
[bookmark: _Toc197729561]Figure 4. 1 resumes storing in folder of resumes
 
This structured mechanism ensures that all resumes are securely stored, easily retrievable, and properly mapped to the corresponding user profiles for further assessment and interview evaluation processes. 
[bookmark: _Toc197727381]	4.6	Preprocessing samples 
 Since the resolution and framing of online interview samples may vary significantly from user to user, there is a critical need to normalized and preprocess the recorded videos before applying deep learning models for expression and behavior assessment. As mentioned earlier, the core focus of the system is to analyze the candidate’s facial expressions, and overall body language, and not the extra background or screen clutter. Therefore, irrelevant portions of the samples must be removed to improve model performance and processing efficiency.
Online interview submissions often contain unnecessary information such as:
· Background objects,
· Irrelevant screen space,
· Overlays or UI elements,
· Low-importance regions outside the candidate’s face and upper body.
· Handling such noise is crucial for building a reliable analysis model.
4.6.1 	Trimming
Initial and ending fade-in and fade-out effects, delays, or UI instructions were trimmed from the recordings to retain only the active interview segment.
4.6.2 	Normalization
The trimmed samples were resized to a standard resolution of 1280x720 pixels (HD format) to ensure consistent input dimensions for the YOLOv8 model.
4.6.3 	Cropping
To remove unnecessary background, cropping was applied to focus only on the visible area of the candidate.
· A visible region from 200 pixels from the left edge to 1080 pixels from the right edge was retained.
· Vertical dimensions were maintained (full height preserved).
· This cropping operation reduces distractions and improves model attention on relevant features like facial expressions and posture.

4.6.4 	Compression and optimization
· After cropping, videos were lightly compressed to reduce file size without compromising quality, making real-time processing and model inference faster. 
· These preprocessing steps are critical in preparing the online interview samples for efficient, accurate, and real-time analysis by the deep learning pipeline. An example demonstrating the normalization and cropping process is shown below:
[bookmark: _Toc197727382]	4.7 	Training and testing split 
In the online interview recordings submitted by users, each candidate typically answers a given question or performs certain expressions twice (for consistency and evaluation). This structure, however, introduces a significant challenge:
Each sample corresponds to only one class, making the dataset inherently very limited.
To ensure the development of a robust model, it is necessary to split the dataset into Training and testing sets. Given the limited amount of data and the structure of each sample, a strategic split was applied:
· The first iteration of the user’s response in the video is treated as Training Data.
· The second iteration of the response is treated as Testing Data.
There is no separate validation set, due to the limited sample size and the specific structure of the interview recordings (only two iterations per recording). Therefore, each recording is split into two halves, with the first half going into the training set and the second half into the testing set.
This operation was automated using a custom python script that:
1. Calculates the midpoint of each video based on its total duration,
2. Splits the video at that point,
3. Places the first half in a training directory.
4. Places the second half in a testing directory. 
[bookmark: _Toc197727383]	4.8 	Augmentations 
Given the limited availability of online interview recordings submitted by users, data augmentation was applied to artificially expand the size and diversity of the dataset. This step is crucial for building more generalizable and robust models that can accurately assess different candidate performances in varied conditions.
The augmentation process in InterVisio leverages a combination of temporal and spatial transformations to introduce controlled variability while maintaining the semantic content of the samples. These transformations help mitigate the risk of overfitting and enhance model performance by providing additional synthetic training samples.
The following augmentation operations were applied using the OpenCV library:
4.8.1 	Brightness Adjustment
· Pixel values were scaled by a factor α=1.5\alpha = 1.5α=1.5 and shifted by an offset β=5\beta = 5β=5. 
· This simulates variations in lighting conditions during different interview environments.
4.8.2 	Noise Injection
· Gaussian noise with a standard deviation of 5% of the maximum pixel intensity was added.
· This introduces random real-world noise artifacts, mimicking imperfect camera quality or transmission errors. 
4.8.3 	Rotation
· Each sample was rotated by 10 degree clockwise to simulate slight camera or head tilts during recording. 
4.8.4 	Scaling
· Samples were scaled down to 75% of their original dimensions.
· This emulates changes in distance from the camera or zoom levels.
4.8.5	 Translation
· A shift of 10 pixels was applied both horizontally and vertically.
· This accounts for small candidate movements or misalignments during recording.
Each of these transformations was carefully selected to reflect the typical real-world distortions that might occur in remote online interviews. By applying these techniques individually and in combination, a richer, more varied dataset was synthesized. 
[bookmark: _Toc197727384]4.9 	Landmarks extraction 
The system focuses on analyzing candidates' facial expressions and verbal responses during the interview. Deep learning models process this data to evaluate the candidate's emotional state and communication effectiveness, providing valuable insights to support the overall assessment.
[bookmark: _Toc197727385] 4.10 	Deep learning models 

Following are the implementation of deep learning models to train and test the recognition of Pakistan sign language.  
[bookmark: _Toc197727386]4.11 	Mistral API
To enhance the interview experience and automate the question generation process, intervisio integrates the Mistral API. The Mistral API leverages advanced natural language processing (NLP) techniques to generate dynamic and relevant questions in real-time during user interviews. This allows the system to adapt to the conversation flow and context of each candidate’s responses, providing a personalized interview experience.
The integration of Mistral works by analyzing previous answers and generating subsequent questions based on the user’s input, ensuring that questions are contextually relevant and aligned with the candidate’s skill set or job requirements. For instance, if a candidate provides a detailed response to a technical question, the API can generate a follow-up question to dive deeper into specific topics such as problem-solving or technical expertise.
By utilizing Mistral in Real-Time, InterVisio can simulate an interactive interview process, offering a fluid and engaging conversation between the candidate and the system, leading to a more accurate assessment of the candidate’s skills, competencies, and communication abilities.
[bookmark: _Toc197727387]4.12 	Yolo V8 
For real-time sign language detection in Intervisio, we leverage the YOLOv8 model, a state-of-the-art object detection model known for its efficiency and high performance. YOLOv8 (You Only Look Once version 8) is integrated into the system to facilitate real-time detection during the interview process.
The YOLOv8 model in InterVisio is pre-trained to recognize facial expressions, enabling instant analysis of candidate emotions during the interview. By utilizing real-time detection, InterVisio ensures that each facial cue performed by the candidate is immediately captured and analyzed, allowing the system to interpret emotional states with high accuracy.
In the real-time detection pipeline, the YOLOv8 model continuously processes video frames from the camera feed. As the candidate responds, the model detects and classifies facial expressions within milliseconds. The integration of YOLOv8 not only ensures fast processing but also minimizes the computational load, making it highly suitable for deployment in live interview environments.
With YOLOv8's robust performance in recognizing facial cues in various lighting conditions and angles, InterVisio enhances its ability to evaluate the candidate's emotional intelligence and communication style, improving both the accuracy and efficiency of the evaluation process.

[bookmark: _Toc197727388]4.13 	Validating models 
Validating the system is crucial to ensure reliable performance on unseen and real-time data. In InterVisio, we employ two validation methods to assess the effectiveness of our system.
The first validation method utilizes the Mistral API, which dynamically generates questions and other content in real-time. This allows the system to evaluate the user's ability to understand and respond accurately, validating the cognitive and communication aspects during the interview.
The second validation method leverages YOLOv8 for facial recognition. In this approach, live facial expressions are captured through a camera feed, and the YOLOv8 model performs real-time detection and classification. This ensures that the candidate’s emotional responses are validated accurately and efficiently.



 
 
[bookmark: _Toc197727389]CHAPTER 5 
  
[bookmark: _Toc197727390]5 RESULTS AND DISCUSSIONS  
 
[bookmark: _Toc197727391]5.1 	Results 

5.1.1 	Front-end 
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[bookmark: _Toc197729568]Figure 5. 1 Main Interface of the Smart Interview System
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[bookmark: _Toc197729569]Figure 5. 2 Employer Job Management Panel
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[bookmark: _Toc197729570]Figure 5. 3 Website Footer Section
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[bookmark: _Toc197729571]Figure 5. 4 Smart Interview Journey for Candidate Evaluation and Selection
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[bookmark: _Toc197729572]Figure 5. 5 Registration
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[bookmark: _Toc197729573]Figure 5. 6 Complete Registration
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[bookmark: _Toc197729574]Figure 5. 7 User Login


[image: ]

[bookmark: _Toc197729575]Figure 5. 8 Dashboard
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[bookmark: _Toc197729576]Figure 5. 9 User Interface for Resume Upload and Interview Start

[image: ]

[bookmark: _Toc197729577]Figure 5. 10 Virtual Interview Screen

[bookmark: _Toc197727392]5.2 	Training Accuracy (YOLOv8):
Training accuracy indicates how well YOLOv8 was able to detect labeled objects such as phones, laptops, or human actions on the training data. It is measured as a percentage between 0 and 100 across epochs. Higher training accuracy shows effective learning on the annotated COCO-style dataset.
[bookmark: _Toc197727393]5.3	Validation Accuracy (YOLOv8):
Validation accuracy shows how well YOLOv8 generalizes on unseen images during evaluation. It is also measured as a percentage between 0 and 100 over epochs. Consistency between training and validation accuracy indicates that the model is neither underfitting nor overfitting.
[bookmark: _Toc197727394]5.4	Loss Values (YOLOv8):
The training loss represents the difference between the predicted bounding boxes/classifications and the actual labels. Loss values are plotted across epochs where the X-axis represents epochs and the Y-axis represents the numeric loss value. The goal is to minimize the loss steadily over time.
[bookmark: _Toc197727395]5.5	Performance Evaluation (Mixtral 8x7B API)
The Mixtral model’s performance is assessed based on the relevance and correctness of the generated questions and answers compared to expected results. Accuracy is computed by comparing keywords and concepts between the candidate’s answers and the model's ideal answers.
[bookmark: _Toc197727396]5.6	Confusion Matrix (YOLOv8)
A confusion matrix is also used to evaluate YOLOv8’s classification performance during testing. It shows true positive detections (e.g., correctly identifying a mobile phone), false positives (e.g., wrongly detecting a phone), true negatives, and false negatives. This helps in understanding the precision and recall rates of the detection model. 
5.6.1 	CNN results with original samples 
Training and testing when CNN is trained with the original dataset of landmarks of hands extracted using media Pipe.  
[bookmark: _Toc197728039]Table 5. 1 CNN evaluation with original samples
	Model Evaluation 
	Samples 
	Accuracy

	Training
	Original
	85.34%

	Testing
	Original
	67.33%




Following are the graphical representations of CNN training conducted on the original samples. The blue line in the graph represents the training accuracy across epochs, while the orange line represents the testing accuracy across epochs. These graphs provide clear insights into the learning progression, performance, and generalization capability of the model over time.


[image: C:/Users/HP/Downloads/F1_curve.pngF1_curve]
[bookmark: _Toc197729578]Figure 5. 11 YOLO F1 curve
 
The following figure illustrates the training loss curve over 50 epochs, obtained by training the model using the landmarks extracted from the original samples of the dataset. The graph highlights how the model's loss decreases progressively as training advances, indicating effective learning and convergence behavior.

[image: C:/Users/HP/Downloads/PR_curve.pngPR_curve] 
[bookmark: _Toc197729579]Figure 5. 12 CNN training loss with original samples
 
The following represents the confusion matrix generated after testing with the testing samples created through our train-test split method. The matrix visualizes the model's performance by showing the number of correct and incorrect predictions across different classes, helping us identify areas where the model is performing well and where it may need improvement. 


[image: C:/Users/HP/Downloads/confusion_matrix_normalized.pngconfusion_matrix_normalized] 
[bookmark: _Toc197729580]Figure 5. 13 Confusion matrix YOLO with original samples

5.6.2 	CNN results with augmented samples 
The following presents the results of model training and evaluation using augmented samples (Original + Synthetic). These results represent the average performance across three iterations of training and testing. Augmenting the dataset allowed us to improve the model's generalization by introducing variability, thus enhancing its ability to perform under real-world conditions.
[bookmark: _Toc197728040]Table 5. 2 CNN evaluation with augmented samples
	Model Evaluation
	Samples
	Accuracy

	Training 
	Original + Synthetic
	98.08%

	Testing
	Original + Synthetic
	83%




Following is the graphical representation of the Training and Testing accuracy measured over epochs when the model was trained with the augmented (synthetic) landmark data. The graph illustrates the performance of the model across multiple training epochs, showcasing the improvement in training accuracy, while also highlighting the testing accuracy trends for a clearer picture of the model's ability to generalize to unseen data.
[image: C:/Users/HP/Downloads/P_curve.pngP_curve] 
[bookmark: _Toc197729581]Figure 5. 14 YOLO Precision curve with augmented samples
 
The following represents the training loss of the model when trained with the augmented samples of the dataset over 50 epochs. This graph provides insights into how the model's error decreased over time, reflecting the improvements in the model's performance as it learned from both the original and synthetic data. It helps in evaluating how well the model converged and whether it was able to generalize well after being exposed to augmented data
[image: C:/Users/HP/Downloads/R_curve.pngR_curve] 
[bookmark: _Toc197729582]Figure 5. 15 YOLO recall-confidence curve with augmented samples
 
The following is a graphical representation of the confusion matrix when the model was tested with the augmented samples of the dataset. The confusion matrix provides a visual breakdown of the model's performance by comparing the predicted labels against the true labels. It helps to assess the accuracy of the model for each class and identify where it might be making errors, particularly when dealing with the augmented data, which introduces synthetic variations to the samples.  
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[bookmark: _Toc197729583]Figure 5. 16 Confusion matrix YOLO with augmented samples
 
After observing the above results, we can conclude that the CNN model achieved a solid performance score of 83% on the testing samples of the dataset. The application of augmentation techniques, which artificially increased the dataset size, has played a significant role in improving the model's accuracy. By introducing variability through synthetic data, the model has become better at generalizing and handling diverse input scenarios, thus contributing to a higher performance on unseen testing data. 
 	 
[bookmark: _Toc197727397]	5.7 	Discussion 
In this report, we present interviso, a web application designed to facilitate online interviews for candidates applying for specific jobs, based on the content and qualifications of their resumes. The main aim of the application is to provide a more efficient and streamlined hiring process by allowing candidates to participate in virtual interviews that are intelligently tailored based on their resume details and the specific job requirements.
5.3.1 	Key Features and Technology Stack
· YOLOv8: The integration of YOLOv8 (You Only Look Once version 8) for real-time object detection has enhanced the interview process by ensuring that candidates can be tracked effectively during the interview. The model detects facial expressions, hand movements, and posture, providing an additional layer of data that can be used to assess the candidate's engagement and emotional state during the interview. This also helps to assess how well candidates are responding to questions or interacting with the interview setup. The accuracy and speed of YOLOv8 ensure that real-time data is processed efficiently, making it an ideal choice for live video interview environments.
· Mixtral API: The mixtral API has been incorporated to generate personalized questions based on the candidate's resume and the job they are applying for. By analyzing the resume data, the API determines the most relevant skills, experiences, and qualifications, and tailors the interview questions accordingly. This ensures that each candidate is asked questions that are specific to their expertise and the job role. Moreover, the API helps generate other relevant interview content, including tasks or coding challenges, to test the candidate’s capabilities in real-time.
5.3.2 	Process Flow and User Experience 
· Resume Upload: The candidate uploads their resume to the platform, which is parsed and analyzed by the Mixtral API to extract key information such as skills, work experience, education, and certifications. 
· Interview customization: Based on the resume data, the system generates a personalized interview script. The mixtral API tailors the questions based on the role the candidate is applying for. For example, a software engineering candidate might receive questions related to coding skills, problem-solving, and system design. For a marketing role, the focus would be on communication skills, strategy, and creative thinking. 
· Real-time Interview: The candidate participates in the video interview, where the YOLOv8 model continuously tracks the candidate's facial expressions, and movements. These real-time insights are processed and can be flagged if the candidate shows signs of stress, lack of engagement, or other emotional cues that might influence the interview outcome. 
· Post Interview Evaluation: After the interview, the system uses both video analysis (from YOLOv8) and response quality (from the Mixtral API-generated questions) to generate a comprehensive evaluation report. The report includes feedback on the candidate's communication style, emotional intelligence, and technical skills based on the tailored questions. This helps employers make more informed hiring decisions. 
5.3.3 	Benefits and Advantages
· Personalized and Intelligent Interviews: The integration of Mixtral API ensures that the interview is specific to the candidate’s qualifications, allowing employers to assess only the most relevant skills and experiences. The ability to dynamically generate interview content ensures that no two candidates are asked the same set of questions, increasing the fairness and relevancy of the interview. 
· Real-time candidate analysis: YOLOv8's advanced capabilities allow employers to monitor candidate engagement and body language in real time. The detection of facial expressions offers valuable insights into the candidate’s confidence, stress levels, and overall engagement, which are critical factors that can’t always be captured by written responses alone. 
· Increase Efficiency: By combining automated question generation and real-time video analysis, the platform reduces the amount of manual intervention required in the interview process. This leads to time savings for both candidates and employers, while also enabling scalability for large volumes of candidates. 
· Enhanced data-driven decision: Employers can make moredata-decision hiring decisions based on a comprehensive assessment of the candidate's technical skills (through Mixtral-generated questions) and soft skills (through the YOLOv8 analysis of facial expressions and body language). This holistic evaluation helps to ensure that the best candidates are selected for the job. 
· Accessible and Scalable: As a web-based application, Intervisio makes it easy for candidates to take the interview from anywhere, anytime, without the need for physical presence. This increases accessibility for global candidates and helps to scale the hiring process without geographical constraints.
[bookmark: _Toc197727398]	5.8	User manual 
 
This user manual is designed to guide you through the installation and usage of the intervisio system, which enables online job interviews using AI-powered technology. This system utilizes YOLOv8 for real-time facial expression recognition and the mixtral API to generate personalized interview questions based on candidates’ resumes. 

5.4.1 	Running Intervisio for online Interviews 
Resume Upload:
· Upload your resume into the system. The mixtral API analyze the content of your resume to generate personalized questions tailored to the job you are applying for.
I. Real-time Interview
· The system begin the online interview process by asking you AI-Generated questions based on your resume and the job role. Real-time Interview
· Throughout the interview, YOLOv8 track your facial expressions to provide additional data on your engagement and emotional state. 
II. Post-Interview Feedback:
· After completing the interview, the system generate a comprehensive report evaluating your performance based on both the technical answers to questions and your non-verbal cues (such as expressions). 
III. Real-time Data Analysis 
· The system analyzes your facial recognition data 
· The feedback includes a score that reflects your communication, confidence, and response accuracy.
· 
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[bookmark: _Toc197727401]	6.1 	Conclusion and findings  
After conducting multiple experiments with various AI models and evaluating their performance in the context of an online interview system using YOLOv8 and Mixtral API, we conclude that building a robust web-based platform for conducting job interviews is highly feasible. The integration of YOLOv8 for emotion recognition and Mixtral API  for personalized question generation allows Intervisio to offer a unique and comprehensive solution for online interviews.
Out of the numerous AI solutions available, utilizing Mixtral API to tailor interview questions based on candidates' resumes proved to be an efficient method for generating personalized and context-specific questions. This approach enhanced the relevance and engagement of the interviews, making them more aligned with the candidate's skills, experiences, and job requirements.
Similarly, the use of YOLOv8 for real-time facial recognition brought significant value to the platform. By tracking candidates' facial expressions, the system provided deeper insights into a candidate's emotional state and communication skills. This non-verbal data complemented the verbal responses, resulting in a more well-rounded evaluation of candidates. 

[bookmark: _Toc197727402]	6.2 	Future work 
 
The conclusions drawn from this report emphasize the effectiveness of Intervisio as a tool for conducting online job interviews with advanced personalized question generation. However, there are several areas for further improvement and expansion to enhance the capabilities of the app and broaden its application. The following recommendations and future work are proposed to continue the development of Intervisio: 
· Expand Resume-Based Question Generation
· Incorporate Full-Body and Emotion Detection
· Multi-Language Support
· Real-Time Skill Assessments
· Enhanced Analytics and Feedback
· Expand External Device Integration
· Increase Dataset Size and Quality
· Post-Interview Analytics for Recruiters
· Enhance Security and Privacy
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© from ultralytics import YOLO

model = YOLO("yolovgn.pt’) # Use a smaller model for faster real-time performance

# Train on your custom dataset
model..train(
data="path/to/data.yanl’, # data.yaml should define train/val paths and class names

name=" custom_yolo_model®
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# Open webcam (@ for default camera)

cap = cv2.videoCapture(e)
while Tru
ret, frame = cap.read()
if not ret:
break

# Run inference on the frame
results = model(frame, stream=True)

# Draw results on the frame
for r in results:
boxes = r.boxes
for box in boxes:
X1, y1, x2, y2 = map(int, box.xyxy[6])
cls = int(box.cls[e])
conf = box.conf[e]
1abel = model.names[cls]

# Draw box and label

cv2.rectangle(frame, (x1, y1), (x2, y2), (6, 255, @), 2)

cv2.putText(frame, f'{label} {conf:.2f}", (x1, y1 - 16),
CV2.FONT_HERSHEY_SIMPLEX, 6.6, (0, 255, @), 2)

# Display the frame
cv2.inshow(’YOLOVS - Real-Time Detection’, frame)

# Break on ‘g’ key
if cv2.waitKey(1) & OXFF
break

ord(*q"):

cap.release()
cv2. destroyAllWindous ()
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~Atter the 10th question gRd@ user s answer, provide an evaluation ot the candidate s overall pertormance out ot 100s, along with strengths ang
“Begin by greeting the candidate @Ad asking the first experience-based question.”

# @ Initial messages

messages = [
{"role”: "system", "content”: system_prompt}

# Question counter

question_count = @
MAX_QUESTIONS = 1¢

# Store user answers for final evaluation
user_answers = []

# Interview loop
while question count < MAX_QUESTIONS:
data = {
"model”: “mistral-large-latest",
"messages”: messages

}

response = requests.post(url, headers=headers, json=data)

if response.status_code == 200:
reply = response.json()["choices"][0][ "message"]["content"]
print(f"HR: {reply}")
messages.append({"role”: "assistant”, "content”: reply})
question_count += 1

else:
print(f" X Error {response.status_code}: {response.text}")

break
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emplrjobdescs = emplrjobsops.get_all_job_posts()
try:
reader = PdfReader(empresumedata['path'])
resumedatatext_list = []

# Process pages: extract text and split into words
for page in reader.pages:
text = page.extract_text()
if text:
words = re.findall(r'\b\w+\b', text.lower()) # Split into words
resumedatatext_list.append(words)

csv_file_path = r'SkillSet\tableConvert.com_24utfm.csv'
matched_skills = []

try:
with open(csv_file_path, mode='r', newline='', encoding='utf-8') as file:
reader = csv.reader(file)
next(reader) # Skip header

for row in reader:
if len(row) >= 3:
skill = row[2].strip().lower()
for word_list in resumedatatext_list:
if skill in word_list:
matched_skills.append(skill)
break

Activate Windo:

except FileNotFoundError: Go to Settings to act

print(f"File not found at path: {os.path.abspath(csv_file path)}")




