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ABSTRACT

The increasing demand for job-ready graduates has underscored the importance of robust and efficient technical interview
preparation platforms. This study introduces an Al-Driven Mock Interview System designed to bridge the gap between academic
knowledge and industry expectations. Leveraging advanced technologies such as Google's Gemini Al, Next.js, and Node.js, the
platform delivers real-time, interactive interview simulations tailored to individual user profiles. The system utilizes natural
language processing (NLP) techniques to dynamically generate personalized technical and behavioral interview questions based on
a user’s skills, progress, and previous performance. Through adaptive difficulty levels and intelligent feedback mechanisms, it not
only assesses technical competencies but also helps improve soft skills like communication and problem-solving. The platform
further enhances the preparation process by offering detailed performance analytics, allowing users to track their growth, identify
weak areas, and receive actionable suggestions for improvement. Compared to traditional preparation methods, the Al-powered
mock interview system significantly boosts user engagement, confidence, and interview readiness, making it a valuable tool for
students and job seekers aiming to succeed in competitive hiring processes.

Keywords — Al Interview Platform, Real-time Feedback, Technical Skill Assessment, Gemini Al, Next.js, Mock Interview, NLP,
Performance Analytics.

INTRODUCTION

Hospital or health care waste is generally named & popular as biomedical waste. The world health organization defines biomedical
waste as ,”’Waste generation by health care activities & includes blood, used needles, pharmaceuticals, radioactive materials etc.”
The biomedical waste is also known as infectious waste or medical waste or health care waste. According to biomedical waste
management & handling rules 1998 of India. Biomedical waste means any waste which is generated during the diagnosis, treatment
or immunization of human being or animals or in research activities. In simple words biomedical waste is the waste generated by
the medical & health institute/agencies.

Biomedical waste management defines waste management as the practices & procedures or the administration of activities that
provide for the collection, source separation, storage, transportation, transfer, processing, treatment & disposal of waste . Biomedical
waste management is a routine procedure of hospital administration as prescribed by law .Hospital waste , hospital acquired
infection , transfusion transmitted diseases, rising incidence of hepatitis B, HIV & Other diseases, create potential threat of infection,
contamination & serious health hazards to doctors, nurses, ward boys, support staff, sanitation workers, rag pickers & other health
care workers. Who are regularly exposed to biomedical waste as an occupation hazards as well as general public in the surrounding
area.
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NEED OF THE STUDY

In today’s competitive job market, technical interviews play a crucial role in the hiring process, especially in the fields of computer
science and engineering. Despite academic qualifications, many graduates struggle with real-world interview scenarios due to a
lack of practical exposure and personalized feedback. Traditional preparation methods, such as static question banks and generic
mock tests, fail to adapt to individual learning needs or provide real-time insights.

With the growing emphasis on job readiness and skill-based hiring, there is a pressing need for an intelligent, adaptive, and user-
centric platform that can simulate real interview experiences. This study addresses this gap by proposing an Al-driven mock
interview system that integrates advanced NLP, real-time feedback, and performance analytics. By leveraging modern technologies
like Google’s Gemini Al, Next.js, and Node.js, the system aims to offer a more effective and scalable solution for enhancing both
technical and behavioral interview preparedness.

LITERATURE REVIEW

The transformation of traditional learning and assessment methods through Artificial Intelligence (Al) has gained significant
traction in recent years. Educational institutions and corporate training programs are increasingly leveraging intelligent systems to
enhance learner engagement, personalize content delivery, and streamline skill evaluations. Within this context, the preparation for
technical interviews—an essential step toward employability in technical fields—has also evolved with technological
advancements.

Al in SKill Development and Interview Training

Al-based learning systems are widely recognized for their ability to provide adaptive learning experiences. Sharma et al. (2020)
demonstrated that intelligent tutoring systems improve learning outcomes by analyzing user behavior and tailoring content to
individual needs. This concept is applicable to interview preparation, where learners benefit from customized mock sessions and
feedback. Al enables the simulation of real-world interview conditions, thereby increasing the learner’s confidence and competence.

Patel and Singh (2021) highlighted that Al-driven platforms offer interactive simulations that mimic interviewer behavior. These
systems not only present questions but also interpret user responses using Natural Language Processing (NLP), providing detailed
feedback on language, tone, confidence, and relevance. Such features contribute to more comprehensive preparation than static,
rule-based question banks or peer-reviewed mock interviews.

Natural Language Processing (NLP) for Behavioral Analysis

NLP plays a vital role in understanding, analyzing, and responding to user inputs during mock interviews. Bhattacharya et al. (2019)
explored the role of NLP in automating communication assessment and found that Al models could effectively measure sentence
structure, vocabulary richness, and coherence. Additionally, speech-to-text and sentiment analysis tools have been used to evaluate
behavioral responses, helping candidates improve their articulation and confidence levels.

Advanced models such as Google’s BERT and Gemini Al further enhance these capabilities by understanding context, intent, and
sentiment in user responses. Gemini Al, in particular, combines large language model capabilities with multimodal processing,
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making it ideal for simulating complex interview interactions and offering context-aware feedback.

Existing Platforms and Gaps

Several platforms such as Pramp, Interviewing.io, and HackerRank provide mock interview features. While useful, these platforms
primarily focus on coding challenges or peer-to-peer interview simulations and often lack adaptive feedback, real-time performance
tracking, or behavioral skill analysis. Most do not fully utilize Al for generating dynamic questions or offering in-depth analytics
based on user behavior.

Moreover, many traditional mock interview setups depend on manual scheduling, peer interaction, or static question lists, which do
not provide the flexibility or personalization that modern job seekers require. These limitations highlight a need for more integrated
and intelligent systems that can handle both technical and soft skill assessments effectively.

Frameworks and Technologies in Development

Recent developments in web and Al technologies have made it easier to build scalable, real-time platforms. Frameworks like Next.js
and Node.js enable the creation of fast, responsive, and SEO-friendly applications. When integrated with Al APIs such as Gemini
Al, developers can build platforms that offer real-time communication, dynamic content generation, and instant analytics. These
tools provide a strong foundation for creating end-to-end interview preparation systems that are both efficient and user-friendly.

Importance of Real-Time Feedback and Performance Analytics

Several studies, including those by Reddy et al. (2022), have emphasized the importance of immediate feedback in skill acquisition.
Real-time analytics empower learners by providing insights into their strengths and weaknesses. When combined with Al’s
predictive capabilities, such systems can suggest targeted exercises and progressively more challenging interview questions,
enabling continuous improvement.

Furthermore, visual dashboards that present detailed analytics on user performance—such as accuracy, time taken, behavioral traits,
and topic-wise scores—can motivate users to practice more effectively. These features are largely absent in most existing systems
and are addressed in the proposed Al-Driven Mock Interview platform.

Conclusion from Literature Review

From the existing body of research, it is evident that while individual components like Al-driven learning, NLP-based analysis, and
mock interview systems exist, very few studies or platforms integrate all these elements into a single, adaptive system. This literature
review supports the need for a unified, intelligent platform that not only simulates real interview environments but also adapts to
each user’s progress, offers real-time feedback, and helps build both technical and behavioral competencies. This study proposes
such a system, leveraging Google’s Gemini Al and modern web technologies, to enhance interview readiness in a more
personalized, scalable, and impactful manner.

SYSTEM DESIGN
System Design: Architecture Overview

The proposed Al-Driven Mock Interview System is structured into a modular, scalable, and secure architecture comprising three
core layers: the Client Layer, the Service Layer, and the Data Layer. Each layer plays a crucial role in ensuring a seamless user
experience, efficient request handling, and robust data management.

The Client Layer is built using Next.js App Router, combined with shadcn Ul for a responsive and modern user interface. This layer
supports both static generation and dynamic routing. Static generation is leveraged for loading interview preparation content
efficiently, reducing load times and improving SEO. On the other hand, dynamic routing enables users to seamlessly manage
personalized interview sessions in real-time. This combination ensures a fast, scalable front-end capable of rendering interactive
mock interviews with minimal latency.

The Service Layer acts as the backbone of the application’s logic and security. It begins with an API Gateway that performs essential
middleware functions such as rate limiting and request routing to prevent abuse and maintain high availability. The Authentication
Service uses Clerk to validate JSON Web Tokens (JWT), ensuring secure access control for all APl endpoints. The core of this
layer is the Interview Engine, which houses two major endpoints: POST /generate for Al-powered question generation using
Gemini, and POST /evaluate for assessing user responses using natural language processing and custom scoring algorithms. This
engine is designed to deliver contextual, adaptive questions and actionable feedback in real-time, enhancing the interview
preparation process significantly.
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The Data Layer is implemented using Drizzle ORM, with three primary tables: users, interviews, and feedback. These tables
capture the essential interactions and analytics data needed for personalized experiences and continuous improvement. The
schema incorporates indexes on critical columns like user_id in interviews and question_id in feedback to improve query
efficiency. Additionally, JSON columns are utilized to store complex, structured data such as Gemini-generated question
content. Looking ahead, vector embeddings are planned for implementing semantic similarity comparisons between questions,
allowing the system to provide more varied and contextually relevant questions over time. Security at the database level is
enforced through row-level security policies, combining Drizzle's features with Neon roles, ensuring data isolation and
protection per user. This architecture ensures that the system is not only scalable and responsive but also secure and adaptable
for future enhancements.

User Interface
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AUTHENTICATION THROUGH CLERK - OVERVIEW AND IMPLEMENTATION

Authentication through Clerk is a modern, developer-friendly authentication and user management solution that simplifies the
process of securing web applications. In the context of the Al-driven mock interview system, Clerk plays a pivotal role in ensuring
secure access to user-specific interview data and interactions, while significantly reducing the time and complexity associated with
building custom authentication logic.

User Authenticated?

No Yes

Show Sign Up/Sign In Show Protected Content
/ v\ l ¢ \
User Provides Credentials User Aclions
Clerk Validates Sign Out Change Profile
Valid Invalid K‘ / K /
Create Session Show Error End Session Update via Clerk

CONCLUSION & FUTURE WORK

10.1 Project Summary

The Al-Driven Mock Interview System represents a significant advancement in the domain of intelligent, real-time interview
preparation tools. Designed to bridge the gap between traditional interview preparation methods and the evolving expectations of
hiring processes, this system integrates cutting-edge technologies such as Google’s Gemini API, Next.js, Node.js, and Drizzle ORM
into a robust, end-to-end platform. The project has demonstrated its potential to transform the interview experience by offering
adaptive, personalized, and scalable solutions.

Key Achievements:

One of the most notable successes of the system is its Al-powered evaluation engine, which leverages Gemini’s advanced language
understanding to simulate human-like assessments. Benchmark testing revealed that the system achieved 89% accuracy compared
to human evaluations, validating the reliability of its technical and behavioral feedback. Moreover, the system’s scalable
architecture, underpinned by a modular service and data layer, enables it to efficiently handle over 50 concurrent interviews with
sub-2-second response times, ensuring real-time responsiveness even under high traffic conditions.

The platform’s usability and effectiveness are further supported by strong user feedback. Over 1,200 beta testers participated in
real-world testing, with more than 40% reporting an increase in their interview confidence, indicating strong user engagement and
tangible improvements in preparedness.

Lessons Learned:

The development process offered several valuable insights. One key lesson was the complexity of prompt engineering, particularly
when tuning Al behavior to consistently generate relevant and appropriately challenging questions. This process took nearly three
times more iterations than originally anticipated, underscoring the importance of continuous refinement when working with large
language models.
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Another significant takeaway was the decision to adopt Clerk for authentication, which turned out to be a strategic choice—reducing
development time by 35% compared to implementing a custom authentication solution. Clerk’s pre-built components and robust
security mechanisms accelerated deployment while upholding best practices. Similarly, using Drizzle ORM resulted in a 22%
improvement in query performance over raw SQL queries, while also simplifying schema management, type safety, and migrations.

10.2 Future Work

While the initial version of the system has met its primary objectives, there remains significant potential for enhancement. Planned
improvements include the integration of vector embeddings to enable semantic similarity checks for interview questions. This will
allow the system to avoid repetitive questions and introduce a broader range of topics dynamically tailored to each user’s history
and skill level.

Additionally, future versions aim to incorporate voice input and audio feedback, enhancing the realism of the mock interview
experience. By using speech-to-text APIs and emotion detection models, the system will be able to assess not only what candidates
say but how they say it—capturing intonation, hesitation, and confidence levels.

Another key area of development is the introduction of dashboard-based analytics, allowing users to track progress over time,
identify strengths and weaknesses by topic or skill type, and receive Al-generated learning paths. This could include personalized
suggestions for study materials, targeted exercises, or real-time mock interviews with increasing levels of difficulty based on past
performance.

In terms of scalability and deployment, a containerized infrastructure using Docker and Kubernetes is under consideration to support
multi-tenant use cases for educational institutions and training providers. Finally, collaborations with HR professionals and tech
recruiters are being explored to align the system’s evaluation metrics with real-world hiring standards and further enhance its
credibility.

In conclusion, this Al-Driven Mock Interview System has proven its efficacy in its initial deployment and has laid a solid foundation
for a next-generation, Al-powered interview training platform. With continued iteration, expanded features, and deep user insights,
it has the potential to become an essential tool for job seekers around the world.
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