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ABSTRACT :

In today’s highly competitive job market, traditional placement preparation methods often fail to address essential soft skills, such as communication and problem-
solving. "PrepAhead" is a web-based platform that enhances placement preparation through machine learning (ML) and image recognition, assessing both technical
and soft skills to provide a comprehensive candidate evaluation. PrepAhead integrates mock interviews with real-time image analysis to capture non-verbal cues
like eye contact and facial expressions, offering a well-rounded assessment of each candidate. The system delivers personalized feedback on technical proficiency,
communication, and adaptability, helping users to focus on their specific areas for improvement. The platform’s predictive model further aids in preparing candidates
for placement by aligning with changing job market demands. PrepAhead ultimately empowers candidates to master their preparation journey, equipping them with
the confidence and skills required for success in job placements.
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Introduction :

The placement landscape is shifting, as employers seek candidates with versatile skill sets that extend beyond technical expertise, valuing qualities like
communication, critical thinking, and adaptability. Traditional preparation platforms, however, often prioritize technical skills, overlooking essential soft
skills crucial for real-world job performance. Addressing these gaps, PrepAhead leverages Al and machine learning (ML) to deliver a holistic, adaptive
learning experience. By utilizing ML and image recognition, the platform assesses both technical and interpersonal abilities, guiding candidates in
developing a well-rounded skill set. Through mock interviews, PrepAhead analyzes non-verbal cues—such as facial expressions and eye contact—to
offer real-time feedback on communication and presentation. This innovative approach not only helps candidates identify improvement areas but also
builds their confidence, ultimately preparing them for diverse placement scenarios. PrepAhead’s tailored feedback and skill-based insights make it a
transformative tool in elevating the job preparation journey.

Existing System :

Current placement preparation platforms emphasize technical skill development, offering coding challenges, technical assessments, and standard mock
interviews. However, they often neglect the importance of soft skills like communication, critical thinking, and adaptability, which are increasingly valued
by employers. Existing systems lack advanced Al-driven capabilities to assess interpersonal skills or provide insights into non-verbal communication,
such as facial expressions and eye contact. Additionally, they rarely deliver real-time, tailored feedback on candidates’ overall performance, resulting in
agap in holistic job readiness. This leaves candidates with limited resources to build the well-rounded skill sets essential for diverse workplace scenarios.

Literature Review :

The proposed system builds upon existing literature in ML-based job preparation and image recognition for soft skills analysis:

1. Title: "Placement Preparation Web-Application"

Authors: Abhinav Kumar, Gaurav Kumar, Manibhushan Kumar

Journal: International Journal for Research in Applied Science & Engineering Technology (IJRASET), Volume 12, Issue IV, April 2024.
This paper presents a foundational understanding of a platform dedicated to placement preparation, offering resources such as study materials, mock tests,
and resume-building tools. It discusses the shift from traditional to dynamic, tech-based solutions in placement preparation.
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2. Title: "SMART PREP: Smart Preparation Web Application for Placements Using Machine Learning"

Authors: Prasanna Kandekar, Manjiri Raut, et al.

Journal: International Research Journal of Engineering and Technology (IRJET), Volume 11, Issue 03, March 2024.

"SMART PREP" leverages ML for predictive modeling in placement prep, using image recognition to analyze non-verbal communication. This project
emphasizes an advanced, ML-driven approach to assessing communication skills and cultural compatibility, aligning well with the goals of PrepAhead.
3. Title: "Placement Preparation Web-Application"

Authors: Aquib Darain, Sumaira Anjum, et al.

Journal: International Journal of Advanced Research in Computer and Communication Engineering (IJARCCE), Volume 12, Issue 4, April 2023.
This study discusses a placement preparation platform that offers personalized learning, daily assessments, and industry insights to enhance candidate
readiness for job placements.

Proposed System :
Problem Statement :

Current placement preparation platforms fail to provide personalized and comprehensive training, focusing primarily on technical skills and overlooking
crucial aspects like communication, problem-solving, and adaptability. Additionally, most systems lack advanced ML and image recognition capabilities,
leading to a one-size-fits-all approach that does not meet diverse candidate needs.

System Architecture :

The proposed system architecture consists of a client-server model with the following core modules:

1. Sign-Up/Sign-In Pages: User authentication and registration pages.
Job Role Page: Allows candidates to select target roles, customizing their learning experience.
Dashboard: A centralized hub that shows candidates’ assessment scores, areas for improvement, and recommended resources.
Mock Interviews: Simulated interviews with real-time feedback on non-verbal cues (facial expressions, eye contact).
Personalized Roadmap: Customizable study paths to help candidates focus on specific areas.
Mentor Connect: Enables interaction with mentors and industry professionals.

o 0k~ wN

Modules and Functions :

1. Machine Learning Model: Predicts a candidate's likelihood of success by analyzing key skills such as technical proficiency, communication,
and problem-solving.
2. Image Recognition: Uses image data from mock interviews to provide feedback on non-verbal communication, aiding soft skill development.
3. Data Storage: MongoDB manages candidate data, performance metrics, and resources.
4. Cloud Hosting: AWS supports scalability and reliable performance for varying user demands.
Figure 2. Class Diagram of PrepAhead .
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Methodology :

The PrepAhead platform utilizes a multi-step methodology to provide candidates with precise assessments and personalized feedback. At its core, image
recognition powered by Convolutional Neural Networks (CNNSs) captures non-verbal cues such as eye movements and facial expressions during mock
interviews. This analysis contributes to a well-rounded evaluation of each candidate’s interpersonal skills. Predictive modeling then utilizes machine
learning algorithms to analyze the data from these assessments, generating individualized preparation paths tailored to candidates’ specific strengths and
improvement areas. Feedback is delivered in real-time via a comprehensive dashboard, where candidates can view targeted insights for skill enhancement.
MongoDB serves as the primary database, offering flexible and efficient data storage, which ensures secure access and retrieval for ongoing assessment
and progress tracking. This integrated approach enables PrepAhead to deliver a thorough, adaptive preparation experience that evolves with the
candidate’s progress.

Implementation Details

The PrepAhead platform’s implementation includes a robust stack of technologies across the frontend, backend, database, and AI/ML integration. This
detailed implementation setup ensures a seamless and engaging user experience, data security, scalability, and sophisticated analytics.

Frontend

1. Reactjs: Utilized for its component-based architecture, React.js allows the frontend to be modular and responsive, enabling users to navigate
smoothly through the platform. It supports real-time updates, delivering a dynamic user experience.

2. Redux: For managing application state across components, Redux is integrated with React.js, ensuring that data, such as user progress and
feedback, is synced across the dashboard and other pages.

3. Tailwind CSS: Tailwind CSS is also employed for custom styling, allowing the design to be flexible and tailored to the platform’s branding.

Backend

1. Node.js: This runtime environment powers the server-side of PrepAhead, providing scalability and asynchronous processing. Node.js supports
handling multiple requests and real-time updates, essential for mock interview simulations and real-time feedback.

2. Express.js: Acting as the server framework, Express.js facilitates the creation of RESTful APIs, allowing the frontend to communicate with
the backend seamlessly. It provides routing, request handling, and data processing.

3. Authentication and Security: JWT (JSON Web Token) authentication is implemented to secure user sessions and data. Middleware in
Express.js further protects API endpoints, enhancing data privacy and integrity.

4. Backup and Recovery: MongoDB’s built-in replication and backup services are used to ensure data safety, with regular backups and failover
support to minimize downtime.

Database

1. MongoDB: A NoSQL database, MongoDB is selected for its flexible, document-based schema, which can efficiently store diverse data types,
such as candidate profiles, performance metrics, and mock interview analysis results.

2. Data Indexing and Caching: To improve data retrieval speed, indexing is applied to frequently queried fields, and Redis caching is employed
for temporary storage of high-demand data, optimizing response times.

Al/ML Integration

1. TensorFlow.js: TensorFlow.js allows machine learning models to run directly in the browser, facilitating predictive analytics on candidate
readiness without server-side latency. These models are trained on technical skills, assessment results, and behavioral data to forecast job
placement success.

2. OpenCV: Integrated with the backend, OpenCV performs image processing tasks such as detecting and analyzing non-verbal cues (e.g., eye
contact, body language) during mock interviews, providing a unique layer of insight into soft skills.

3. Model Training and Updates: TensorFlow is also used for periodically retraining the models with new data. This ensures that predictive
accuracy remains high and that the models evolve as more candidate data is collected.

4.  Feedback Analysis: By leveraging TensorFlow.js and OpenCV together, PrepAhead can generate specific feedback based on both technical
assessments and soft skill evaluations, which are stored for candidates to track progress over time.

Cloud Hosting and Scalability

1. AWS (Amazon Web Services): The platform is hosted on AWS, utilizing services such as EC2 for server instances, S3 for file storage (e.g.,
user profile images), and RDS for additional data storage solutions.

2. Elastic Load Balancer: AWS’s load balancing service ensures that traffic is distributed evenly across multiple instances, preventing overload
during high user demand periods.
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3. Auto-Scaling: To manage varying usage levels, AWS Auto Scaling adjusts resources in real time, ensuring optimal performance and cost-
efficiency during peak and off-peak hours.

System Architecture :

The system architecture of PrepAhead is a multi-tiered setup that integrates client-side, server-side, data storage, and AI/ML layers to ensure seamless
interaction, data processing, storage, and advanced analytics. Each layer is designed to support a specific set of functions, providing a comprehensive,
interactive, and data-driven user experience.

1. Client-Side Architecture (Frontend)

The client-side is responsible for user interactions, displaying the interface, and delivering real-time updates based on user input.

. React.js: React serves as the primary framework for building the interactive user interface. Its component-based structure allows for modular
development, where each feature (e.g., mock interviews, dashboards, assessments) is built as a reusable component.

. Redux: State management is handled by Redux, which centralizes application state. It ensures consistency of data across components, allowing
features like mock interview results and candidate progress to remain synchronized throughout the platform.

. Bootstrap and Tailwind CSS: These frameworks manage the styling and responsive design, ensuring the platform’s accessibility across various
devices, including desktops, tablets, and smartphones.

e APl Communication: The frontend communicates with the backend via RESTful APIs. Axios or Fetch APl is used for AJAX requests, enabling
real-time data fetching without page reloads.

2. Backend Architecture

The backend serves as the foundation for handling data requests, managing logic, and maintaining security. It is designed with scalability and security in
mind, leveraging asynchronous processes to handle high loads efficiently.

. Node.js and Express.js: Node.js, with Express.js as its framework, provides a high-performance environment for handling multiple requests.
Express.js routes incoming HTTP requests to appropriate controllers, manages business logic, and provides data to the frontend through JSON
responses.

. RESTful API: The backend is structured around RESTful APIs that enable standardized communication between the frontend, database, and
AI/ML services. APIs are used to send and receive data, such as user profiles, assessments, and feedback.

e  Middleware: Middleware functions handle tasks such as authentication, logging, and error handling. Authentication is managed through JWT
(JSON Web Tokens) for secure sessions, protecting sensitive user data and API endpoints.

e  Security: Key security measures include SSL for encrypted communication, CSRF (Cross-Site Request Forgery) protection, and input
validation to prevent attacks like SQL injection and cross-site scripting (XSS).

3. Data Storage Architecture

Data management is crucial for storing and retrieving user profiles, performance data, mock interview recordings, and Al/ML analytics data.

. MongoDB: MongoDB, a NoSQL database, supports flexible data structures using JSON-like documents, which are ideal for storing
unstructured data such as candidate profiles, assessments, and interview analysis results.

e  Data Indexing and Caching: Indexing is applied to frequently accessed fields, improving retrieval speeds. Redis caching stores high-demand
data temporarily to reduce database load and speed up access times.

. Backup and Recovery: MongoDB’s replication and backup tools ensure data redundancy and reliability. Scheduled backups are implemented
for data security, while replication provides failover support, ensuring minimal downtime and data loss.

e  Data Privacy: Role-based access controls and data encryption at rest are implemented to protect sensitive information, ensuring that only
authorized users can access and modify specific data.

4. AI/ML Layer (Machine Learning and Image Processing)

The AI/ML layer provides the platform’s predictive analytics, real-time feedback, and image recognition capabilities for soft skill assessment.

e  TensorFlow.js: The primary library for running ML models in the frontend browser, TensorFlow.js is used to deliver predictive analytics,
analyzing candidate readiness based on performance data, and creating personalized preparation paths.

. OpenCV: Integrated with the backend, OpenCV processes visual data to analyze non-verbal cues in mock interview recordings. This includes
detecting facial expressions, eye contact, and posture, which are important indicators of soft skills.

. Model Training and Retraining: Models are initially trained with a dataset that includes both technical and soft skill metrics. TensorFlow and
OpenCV-based models are periodically retrained with new data to improve accuracy as more candidates use the platform.

. Feedback Generation: By combining TensorFlow.js predictions and OpenCV analysis, the platform generates customized feedback based on
candidates’ technical and non-verbal assessment data. This feedback is stored in MongoDB and accessed through the frontend dashboard.
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5. Cloud Hosting and Scalability

To ensure high availability, data security, and scalability, PrepAhead is hosted on Amazon Web Services (AWS), utilizing several key services:

6. System

EC2 (Elastic Compute Cloud): Hosts the application servers, running backend processes and APls. EC2 provides the flexibility to scale server
resources as demand fluctuates.

AWS S3 (Simple Storage Service): Stores assets like user profile images, video recordings from mock interviews, and other large files, ensuring
fast access and secure data storage.

AWS RDS (Relational Database Service): Although MongoDB handles most data storage, RDS is optionally used for transactional data,
enhancing relational data management.

Elastic Load Balancer (ELB): Manages incoming traffic distribution across EC2 instances, preventing overloads and enhancing platform
stability during peak usage.

Auto Scaling: AWS Auto Scaling dynamically adjusts the number of EC2 instances based on user traffic, ensuring the platform remains
responsive while controlling costs during low-demand periods.

Flow and Interactions

User Request Initiation: The user logs in or registers on the platform. Authentication is processed via the backend, with JWT tokens issued
for session management.

Dashboard Access and Data Retrieval: After login, the user is redirected to the dashboard. Through REST APIs, the frontend requests the
user’s profile data, assessment results, and any saved mock interview recordings from the MongoDB database.

Mock Interview Processing: When a user initiates a mock interview, video data is sent to the backend, where OpenCV processes and analyzes
non-verbal cues. The backend then stores these results in MongoDB.

Feedback Generation and Delivery: TensorFlow.js uses performance metrics to generate predictive feedback on job placement readiness.
Feedback is aggregated from both technical and non-verbal assessments, updating the dashboard in real time.

Progress Tracking: The user’s progress is saved and updated regularly in MongoDB. The frontend retrieves this data upon each login to
display progress and suggestions on the dashboard.

Algorithm Implementation :

The user starts with authentication via Firebase, leading to profile creation through a resume parser and builder. The Node.js server then provides
personalized services like skill assessments, job recommendations, Al-based mock interviews, and access to courses and roadmaps. Notifications are sent
via EmailJS, and data is stored in MongoDB.

Figure 5. Flow Diagram
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Wireframes: (Screenshots) :
Home Page :

PrepAhead

Find Your Dream Job
with Expert Guidance

Featured Roadmaps

Web Development Data Science UX Design

Master the skills needed to excel in data science. Master the skills needs
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Dashboard Page :
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Skill Assessment Page :

PrepAhead

Technical Skill Assessment
Select Job Role:
Software Engineer

Years of Experience:

: ]
Start Technical Assessment

Skill Assessment Feature :

PrepAhead

Technical Skill Assessment

Assessment Questions

Which data structure uses a Last-In-First-Out (LIFO) approach?
Queue

® Stack
Linked List

Tree

Al Interview Feature :

PrepAhead

Technical Mock Interview
Select Job Role:
Software Engineer

Years of Experience:

€ ]
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Al Interview Feature :

PrepAhead Home Dashboard About

Technical Mock Interview

Interview Questions

Describe a recent software project you worked on and highlight the challenges you faced and how you overcame them.

Recording your answer...

Technical Mock Interview

Interview Results
Your score: 4 / 10
Your Answers:

Describe a challenging software project you worked on and how you overcame the obstacles.

> 000 ")

Sample Answer: In my previous role, | was tasked with optimizing a performance-critical module of our application. The initial implementation was inefficient and
caused significant delays. | addressed this by profiling the code, identifying bottlenecks, and implementing data structures and algorithms to improve efficiency. |
also collaborated with other engineers to ensure smooth integration and testing. This project taught me the importance of meticulous analysis, efficient coding
practices, and collaborative teamwork.

Feedback: Consider revisiting the topic for better clarity.

What programming languages and technologies are you proficient in? Which ones are you most passionate about and why?

> 000 ©

Sample Answer: | am proficient in Python, JavaScript, and SQL. | have experience using frameworks like Django and React for web development and have worked
with databases like PostgreSQL. | am particularly passionate about Python because of its readability, versatility, and extensive libraries. | am eager to learn more
about data science and machine learning applications using Python.

Feedback: Consider revisiting the topic for better clarity.
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Course Recommendation Feature :

PrepAhead

Course Recommendations

Enter Skill/Topic:

Javascript

Select Job Role:

Backend Developer ~

Years of Experience:

Get Recommendations

About Us Page :

PrepAhead

About PrepAhead

PrepAhead is your personalized guide to professional success. Whether you're aiming for your first job or looking to advance your career,

PrepAhead is designed to help you achieve your dream role.

Combining expert mentorship, tailored career roadmaps, and advanced skill assessments, PrepAhead offers all the tools you need to

excel.

Our Al-driven platform identifies skill gaps, recommends the best resources, and connects you with professionals for one-on-one guidance

PrepAhead is here to empower you at every stage of your journey.

Why Choose PrepAhead?

Personalized Career Roadmaps Expert Mentorship
A step-by-step guide tailored to your career goals. Connect with industry mentors to guide your career path.
Al-Powered Insights Skill Assessments

Data-driven insights to boost your career prospects. Comprehensive assessments to identify your strengths and areas

for improvement

At PrepAhead, we're dedicated to helping you navigate your career with ease. With our tools, resources, and expert guidance, your success

is within reach.

Join us today and take control of your future!

Career Roadmap Feature :

PrepAhead .. Home Dashb

Career Roadmap Generator

Generate Your Roadmap
Job Role:

MERN STACK DEVELOPER

Preferred Til ne {(months):

Generate Roadmap

Your Career Roadmap:

Foundation: Frontend (HTML, CSS, JavaScript)
Timeline: Week 1-2
Gain a strong of web concepts. Learn HTML for structure, CSS for styling, and Javascript for interactivity. Focus on

building basic web pages and interactive elements.

Learn React.js
Timeline: Week 2-3
Dive into Reactjs, a popular Javascript library for building user interfaces. Master components, state management, props, and lifecycle methods. Build simple React

applications to solidify your understanding.

Explore Node js and Express.js

Timeline: Week 3-4

Discover Node.s, a JavaScript runtime environment for server-side development. Learm Express s, a web application framework for Node js, to handle routes,
<ontrollers, and middleware.

Master MongoDB

Timeline: Week 4-5
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Conclusion :

PrepAhead leverages Al and ML to revolutionize job placement preparation, providing candidates with a personalized and data-driven approach to
enhance both technical and soft skills. By combining predictive analytics, image-based feedback on non-verbal cues, and real-time insights, the platform
prepares candidates effectively for modern recruitment demands. This comprehensive approach ensures that users gain confidence and essential skills,
increasing their placement success.

Limitations & Future Studies :

The PrepAhead platform, while innovative, has several limitations:

1. Data Quality Dependency: The accuracy of ML predictions and feedback heavily depends on the quality and diversity of the training data;
biased or limited data could reduce prediction reliability.

2. Privacy and Security Concerns: Handling sensitive candidate data, especially video recordings from mock interviews, requires stringent
data protection measures to prevent unauthorized access.

3. High Computational Demand: Real-time image processing and predictive analytics can be resource-intensive, potentially leading to
performance issues on low-spec devices or in high-traffic scenarios.

4. Adaptability to Rapidly Changing Skills: As industry demands evolve, the system’s skill assessment criteria and training models may need
frequent updates to stay relevant, requiring ongoing maintenance.

The PrepAhead platform has a promising future scope, with potential enhancements to broaden its capabilities:

1. Community and Networking Features: Adding forums and community spaces would allow candidates to interact with peers, mentors, and
industry professionals, fostering knowledge-sharing and networking opportunities.

2. Daily Skill Challenges: Introducing daily problem-solving tasks and coding challenges can help users practice consistently, improve their
skills, and track growth over time.

3. Webinars and Workshops: Hosting live sessions with industry experts and recruiters on topics like interview skills, industry trends, and
technical subjects could further prepare candidates for real-world placements.

4.  Bootcamps and Intensive Training Programs: Offering structured bootcamps in areas like coding, interview prep, or soft skills would
provide targeted, hands-on learning experiences.

5. Enhanced Al Models for Soft Skills: Future iterations could improve Al models to recognize additional non-verbal cues, like tone of voice
or more complex facial expressions, for a more in-depth soft skills assessment.

6. Integration with Recruitment Platforms: Partnering with job boards or recruitment platforms would allow direct job recommendations,
making the platform a bridge between candidates and potential employers.
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