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Abstract - The “Artificial Intelligence Powered Mock
Interview Generator” is unique solution that transform
interview preparation process. Al technologies and web
development frameworks. This platform delivers custom made
mock interview real time feedback on both verbal and
nonverbal communication abilities and keep track of
performance it addresses the limitations of traditional
methods by providing flexible jobs specific interview
experience that combines audio, video and text elements. The
system is built using Next.Js for frontend development, the
system looks into the Google Gemini API for problem solving
and utilizes PostGreSQL for managing data. The key features
include secure user authentication, Al driven question
generation and speech functions that create real practice
sessions. Testing has shown that the system works very well
and provides valuable suggestions. Plans for improvement like
capacity analysis, support multiple languages and integrate
with job portals. Overall, Artificial intelligence powered mock
interview generator represent a significant development in
interview preparation tools, providing job seekers with flexible
guidance in today's job market.
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1.INTRODUCTION

Traditional Methods of preparing for interviews often
doesn’t provide accurate and personalized practise [1]. This
approaches usually depend on a list of questions, comments
or less human input, making it hard for specific needs for an
interview preparation [2]. This platform uses advance
artificial intelligence to generate new interview scenarios
aims to overcome the limitations [3]. This tool provides
smooth interaction for specific roles and task providing real
time feedback. on both verbal and non-verbal cues. By
integrating audio, video and text analysis, it overcomes the
traditional interview preparation methods. This Al driven
solution gives users to refine their interview skills by adding
important value through feedback, relevant questions and
performance assessments [4].

1.1 System Architecture

The "Al Powered Mock Interview Generator" has a unique
design to make it more capable, flexible and efficient. The
platform uses various technologies to ensure efficient and
effective operation [5].

Frontend Layer: The user interface is developed
using Nextjs, offering a fast and responsive
experience [6]. It ensures that users can navigate
the platform smoothly and customize mock
interviews effortlessly.

Backend Integration: Google Gemini API make
the generation of context-specific interview
questions using advanced natural language
processing [7]. Drizzle ORM is utilized for
efficient database queries, ensuring streamlined
interaction with the database layer [8].

Authentication and User Management: Clerk
provides secure and robust user authentication,
supporting login, signup, and profile
management functionalities [9].

Database Layer: The system uses PostgreSQL
(hosted on Neon) to store and manage user data,
feedback, and interview configurations, ensuring
reliability and scalability [10].

Speech and Text Processing: React-based speech-
to-text and text-to-speech hooks handle real-
time transcription and feedback delivery [11].

Real-Time Feedback Analysis: Al algorithms
analyze verbal communication, including tone,
speed, and accuracy, while future enhancements
will include gesture and body language analysis
[12].

1.2 Key Technologies Used

e The motivation Frontend Development: Next.js :
A React-based framework offering server-side
rendering and optimized performance for

the user interface [6].

Database Management: PostgreSQL: A relational
database system used to manage user data,
performance metrics, and interview content
efficiently [10].

Drizzle ORM: Simplifies database interaction
with clean and type-safe queries [8].

Authentication: Clerk: Ensures secure login,
signup, and user session management with
minimal configuration [9].
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e Al-driven question generation: Google Gemini
API: Uses advanced Al to generate job interview
questions based on user input [7].

e Speech Processing: React Hooks for Speech-to-
Text and Text-to-Speech: Speed up the timing of
speech analysis and interaction [11].

e Future technologies: Gesture and body language
analysis: Using deep learning to evaluate
nonverbal communication in spoken
conversation, multilingual support:
Communication and custom language models
NLP and collaboration in the portal: Connect
users to the study program. Interview -
Interview [12].

2. Features And Functionality

The “Al Powered Mock Interview Generator” combines
artificial intelligence technology with a design designed to
provide job seekers with a simulated interview experience.
Its core features are designed to improve the user experience
and provide useful tips for interview preparation.

2.1 Mock Interview Customization

The platform allows users to tailor their mock interviews
according to their needs [1].

e Position-Specific Questions: Users can select job
roles and industries, and the system, powered by
Google Gemini API, generates position-specific
questions that mimic real-world scenarios [7].

e Flexibility: Users can adjust interview difficulty
levels and durations based on their
expertise and goals [3].

2.2 Real-Time Feedback

e Speech Analysis :Verbal Feedback: Using speech-to-
text technology, the system evaluates clarity, tone, and
pace of speech. Identifies filler words and
suggests improvements [11].

e Text Analysis: Al evaluates answers for relevance,
depth, and conciseness, providing suggestions
for improvement [12].

e Nonverbal feedback: The plan includes the use of
gestures and body analysis to provide information
about the body, face, and eye contact [12].

2.3 Performance Tracking

The platform enables further growth by tracking
performance.

e Conversation Management: Users receive
detailed information about each interactive

critique interaction, including scores for correct
answers, good answers, and
overall performance [1].

e Performance Analysis: The Dashboard reports
real-time performance, helping users identify
areas for improvement [3].

e Goals: The Dashboard reports real-time
performance, helping users identify areas
for improvement.

2.4 Multiple interactions
Increase accessibility and usability.

e Text to Speech: Provides a better experience by
translating questions and answers
into spoken words [11].

e Speech to Text: Allows users to respond to
messages and have their responses recorded for
an authentic experience. Identification method -
time [11].

2.5 Security and Privacy

e Secure Authentication: The system uses an
operator to ensure that user information is
protected and available only to
authenticated users [9].

e Data Encryption: User data, including chat
responses and performance metrics, is securely
stored in PostgreSQL using
encryption technology [10].

3.Problem Statement

Existing platforms fail to provide tailored mock interview
sessions that focus on specific roles, topics, or difficulty levels.
They also lack real-time feedback mechanisms capable of
analyzing verbal and non-verbal communication skills, such
as tone, clarity, gestures, and expressions. This absence of
holistic feedback makes it difficult for candidates to identify
and address their weaknesses.

3.1 Existing System

Traditional interview preparation methods rely heavily on
manual approaches, which lack scalability, adaptability, and
efficiency. Peer mock interviews provide personalized
feedback but are constrained by the availability and
expertise of the interviewer, leading to inconsistent
outcomes. Pre-recorded sessions offer static content that
fails to adapt to individual needs or industry trends, while
generic feedback methods do not assess critical
communication aspects like confidence, tone, and body
language. Manual progress tracking is error-prone and lacks
detailed analytics, making it difficult for candidates to
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identify areas for improvement. Additionally, traditional
methods have minimal technological integration, relying
primarily on text or video-based practice without leveraging
Al NLP, or speech recognition. Resource constraints further
limit accessibility, especially for candidates in remote areas.
These limitations create a gap in interview preparation,
highlighting the need for an innovative, technology-driven
solution that offers real-time feedback, adaptability, and
comprehensive progress tracking.

3.2 Proposed System

The Al Mock Interview Generator - Virtual Prep is an
advanced, Al-driven platform designed to revolutionize
interview preparation by addressing the inefficiencies of
traditional methods through cutting-edge technologies such
as artificial intelligence, natural language processing, and
machine learning. Unlike static content and manual tracking
systems, Virtual Prep dynamically generates realistic
interview questions tailored to the user’s job role, industry,
and difficulty level, ensuring adaptability and relevance for
an authentic interview experience. The platform provides
real-time feedback that evaluates verbal attributes such as
tone, clarity, fluency, and vocabulary, along with non-verbal
communication like facial expressions, body language, and
confidence, offering holistic insights to refine a candidate’s
overall presence. With interactive elements such as speech-
to-text transcription for response analysis, text-to-speech for
realistic question delivery, and role-specific scenarios,
Virtual Prep creates an immersive and engaging preparation
environment. Advanced Al-powered behavioral insights
assess traits such as adaptability, engagement, and
confidence, while detailed analytics, visual dashboards, and
multi-dimensional feedback reports enable users to
systematically track their progress, identify strengths and
weaknesses, and develop targeted improvement strategies.
The scalable architecture ensures seamless performance for
a growing user base, and an intuitive interface makes it
accessible to users with varying technical proficiencies, with
future plans including multi-language support for a global
audience.

4.System Requirement Specification
4.1 Functional Requirements

e User Authentication: Users should be able to
securely register, log in, and manage their accounts
with password recovery and session handling.

e Role and Topic Selection: Users can select their
desired interview role, topic, and difficulty level for
customized mock interview sessions.

o Al-Generated Interview Questions: The system
should generate personalized and relevant
interview questions based on the user’s selected
role, topic, and difficulty level.

e Speech-to-Text: The platform should convert users’
spoken responses into text for analysis and
feedback.

o Text-to-Speech: The system should read out
interview questions in audio form, providing a
natural and interactive mock interview experience.

e Real-Time Feedback: The platform should analyze
user responses and provide immediate feedback on
both verbal (speech clarity, tone) and non-verbal
(body language) communication.

e Progress Tracking: Users should be able to view and
track their past performance, including feedback
and areas of improvement, over time.

e  Multi-Device and Multi-Language Support: The
platform should be accessible on both desktop and
mobile devices and support multiple languages for
global users.

e Data Security: The platform should securely store
user data and ensure privacy, complying with data
protection regulations like GDPR.

4.2 Non-Functional Requirements

e Performance: The platform should handle multiple
concurrent users and provide fast response times,
ensuring smooth performance even during peak
usage.

e  Scalability: The system should be able to scale to
accommodate growing user demand without
compromising performance or functionality.

e Reliability: The platform should be stable, with
minimal downtime and quick recovery in case of
failure, ensuring consistent availability.

e Usability: The user interface should be intuitive,
easy to navigate, and accessible to users with
different technical backgrounds.

e  Security: The platform must ensure the protection

of wuser data through encryption, secure
authentication, and compliance with security
standards such as GDPR.

e Compatibility: The system should work across
different browsers, devices, and operating systems,
including mobile platforms.

e Maintainability: The platform should be designed
for easy maintenance, allowing for efficient updates,
bug fixes, and feature enhancements.

e Localization: The platform should support multiple
languages and regional settings to cater to a global
user base.
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e Backup and Recovery: The system should include
regular data backups and recovery mechanisms to
ensure data integrity and prevent loss.

4.3 Hardware Requirements

e Server: A reliable server with sufficient processing
power to handle Al-generated question requests,
user interactions, and database operations.

e Processor: A multi-core processor (e.g., Intel i5 or
higher) to support the Al processing and backend
operations.

e RAM: Minimum 8GB RAM for smooth multitasking
and handling multiple concurrent users.

e Storage: At least 50GB of SSD storage for storing
user data, logs, and application files.

e Network: Stable internet connection with sufficient
bandwidth to handle real-time data transmission
for Al interactions, speech processing, and video
content.

e Backup Storage: External or cloud storage for
regular backups to ensure data security and
recovery.

4.4 Software Requirements

e Operating System: Windows, macOS, or Linux for
both development and deployment environments.

e Frontend: Next.js for building the user interface,
along with ShadCN UI Components for responsive
design and next-themes for theme management.

o Backend: Node.js for server-side development and
Drizzle ORM for database interaction.

e Database: PostgreSQL for storing user data,
feedback, and session logs.

e Al Integration: Google Gemini API for generating
interview questions.

e Authentication: Clerk for user management and
secure login.

e Speech Processing: Web Speech API for speech-to-
text and Text-to-Speech API for delivering questions
in audio.

e Version Control: Git for managing the codebase and
tracking changes.

e Testing: Jest for unit testing and Cypress for end-to-
end testing.

e Deployment: Vercel/Netlify for frontend hosting
and Heroku/AWS for backend hosting.

e Security: SSL/TLS encryption for secure data
transmission and OAuth for authentication.

5.Algoritm
5.1 Feedback Analysis Algorithm

a. Analysis of speech feedback
Sentiment analysis combines bag-of-words (BoW)
or word embeddings (e.g. Word2Vec, GloVe) with
machine learning or deep learning (e.g. logistic
regression, LSTM). The expected S value of the user
response is calculated as follows:

p
M=Zza'}’a

a=1
Where:

M: Total number of words in the “response.extractor”.
Add them together and give positive, neutral or
negative feedback based on the threshold (e.g. 0.5S >
0.5 is positive).

Za: weight assigned to the a-th word.
Ya: Sentiment value of the a-th word
b. Confidence in nonverbal communication
The system measures confidence based on time

delay, voice intonation, and word repetition.
Weighted average:

A=z,"Q+z,"R+z;-5

Where:
P: Percentage of pause time compared to total verbal time.
T: Tone variation.

R: Word repeat frequency.
5.2 Speech-to-Text Algorithm

Speech to text is implemented using Hidden Markov
Models (HMM) that convert speech to text by analyzing time.

Q(H|0) < Q(O[H) -Q(H)
Where:
Q(H|0): Probability of word sequence Q given the signal O.

Q(O|H): Acoustic model likelihood
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Q(H): Language model probability.
6.System Design

6.1 Use Case Diagram
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7. Testing

"Al Powered Mock Interview Generator" has been
rigorously tested to measure its performance and user
satisfaction. The testing phase includes functionality,
performance, and user reviews to ensure the platform
meets its goals.

7.1 Performance evaluation

e Response Time: The platform uses the Google
Gemini API to create interactive queries with an
average response time of 150 milliseconds,
enabling close interaction. milliseconds to
maintain user engagement.

e Scalability: Stress tests were conducted with 50
concurrent users and the platform's performance
was stable, demonstrating great potential
for large users.

e System uptime: During 10 days of simulation
testing.

7.2 User Satisfaction

A user study was conducted with 50 participants from
various professions to assess satisfaction and usability. Key
benefits include

e Ease of Use: 92% of respondents said the
interface was intuitive and easy to navigate.

e Easyto Navigate: 90% of users are satisfied with
the feedback given, especially on speech analysis.

8. Implementation and Results

Virtual Prep is developed using React and Next.js for the
frontend, ensuring a seamless user experience with dynamic
Ul components from ShadCN. Authentication is handled via
Clerk, enabling secure user login and session management.
The backend, powered by Drizzle ORM with Neon &
PostgreSQL, stores user responses and questions efficiently.
The Google Gemini API generates mock interview questions
based on user preferences, ensuring relevance. Users can
respond via text or voice, with speech-to-text conversion
processing recorded answers. Once responses are stored in
the database, the system retrieves correct answers for
comparison. Al-driven feedback then evaluates the user's
response, assigns a rating, and generates a structured
summary, highlighting strengths and areas for improvement.

Virtual Prep successfully delivers an interactive and insightful
mock interview experience. The Al-generated questions are
diverse and tailored to user inputs. Speech-to-text conversion
allows for natural interaction, improving usability. The
feedback mechanism provides accurate evaluations, helping
users identify weaknesses and refine their answers. Database
storage ensures a structured record of past attempts,
enabling progress tracking. Overall, the system enhances
interview preparation by simulating real-world scenarios,
offering personalized feedback, and helping users improve
their communication and problem-solving skills.
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9. CONCLUSIONS

Al Powered Mock Interview Generator represents the next
revolution in the way job seekers prepare for interviews by
combining advanced AI technology with web design
techniques to provide real solutions. The platform addresses
the shortcomings of traditional interviewing methods by
providing users with a flexible, interactive and personalized
approach that reflects real-world situations. In a competitive
and changing workplace, it could change the way people
apply for jobs. First, it democratizes access to effective
interviewing tools. The platform uses smart tools like Google
Gemini API to provide interview-specific questions, allowing
users to get better results and work more specifically. Unlike
traditional question banks, this approach allows users to
prepare for niche roles and specific challenges, broaden their
opportunities, and improve their practice., text analysis, and
gesture planning features provide an effective method for
interview preparation. No longer limited to written
feedback, users can benefit from understanding their verbal
and non-verbal communication. This will give them a better
understanding of their strengths and areas for improvement,
and prepare them for all aspects of the interview, from the
content of their answers to voice, pace, and body language.
Increase the value of the platform. Dashboards where users
can track their long-term progress, set success goals, and
focus on specific areas of improvement through insights.
This relearning process not only helps users improve their
speaking, but also increases their confidence in their own
abilities. This will ensure that users’ data and progress
metrics are secure and only accessible to them. Planning

Features such as gesture and body recognition, multilingual
support, and integration with job portals will increase the
usability and appeal of the platform.

10. Future Enhancement

- Gesture and Body Language Analysis: Gesture and
body language analysis using advanced computer
video and deep learning models., gestures and eye
contact to give general instructions. impact.

- Multilingual Support Features: Expand the platform’s
ability to support multiple languages, allowing non-
English speakers to prepare for interviews in their
own language. Expand the platform'’s international
reach and meet the needs of users with different
languages.

- Seamless Job Portal Integration: A personal
dashboard on the platform where users can search
for jobs that match their skills and goals and
prepare for jobs.
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