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Abstract : In today's technology-driven age, advancements have significantly reshaped various aspects of our daily lives, bringing
forth smart solutions that enhance convenience, safety, and overall quality of life. One notable transformation is in interview
processes, which have evolved from traditional face-to-face methods to online platforms leveraging artificial intelligence and digital
communication tools. Despite these innovations, evaluating a candidate's personality remains a significant challenge.

This research outlines a methodical approach to implementing a proposed smart interview system, detailing data collection, model
training, and evaluation processes. Through empirical results and validation metrics, we demonstrate the system's effectiveness and
reliability in accurately assessing candidate personalities.
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. INTRODUCTION

The interview process is fundamental in recruiting and selecting candidates across various industries and organizations.
Traditionally conducted through face-to-face interactions, interviews have allowed recruiters to assess a candidate's qualifications,
experience, and suitability for specific roles. However, the rapid advancement of technology has significantly transformed the
interview landscape, embracing online platforms, Al-driven assessments, and digital communication tools.

In today's interconnected and fast-paced world, the need for efficient and insightful interview methodologies has become more
pronounced. While traditional interviews provide valuable insights into a candidate's qualifications and skills, they often fall short in
assessing crucial aspects like personality traits, communication skills, and emotional intelligence. To address this limitation, our
research introduces a smart interview system leveraging Al for personality analysis, bridging the gap between traditional assessment
methods and modern technological solutions.

Smart technologies, including facial and speech emotion recognition, offer a unique opportunity to enhance the interview process
significantly. By integrating these advanced capabilities into our system, we aim to revolutionize how interviews are conducted and
evaluated, providing recruiters with a more comprehensive and nuanced understanding of candidate profiles. Our proposed smart
interview system not only seeks to improve the efficiency and accuracy of candidate evaluations but also addresses inherent biases
and inconsistencies in traditional interview methods.

This paper presents a detailed exploration of current challenges in the interview process, highlighting the limitations of existing
methodologies and the potential for technological innovation. Drawing on insights from previous research and utilizing state-of-the-
art Al techniques, we outline our approach to developing a smart interview system that effectively combines facial and speech emotion
recognition for personality analysis. Additionally, we provide a step-by-step methodology for implementing our system, including
data collection, model training, and evaluation procedures.

Through empirical validation and real-world testing, we demonstrate the efficacy and reliability of our smart interview system
in accurately assessing candidate personalities. By offering a more holistic and data-driven approach to candidate evaluation, we

believe our research can reshape the recruitment landscape, making the process more efficient, fair, and insightful for both recruiters
and candidates.

[l. PREVIOUS WORKS

Numerous studies and research efforts have explored various aspects of interview methodologies, aiming to enhance the
effectiveness and efficiency of candidate evaluations. In this section, we provide an overview of relevant previous works that have
contributed to the development of smart interview systems and Al-driven assessment techniques.

Yu-Sheng Su, et al. [1]: This study focuses on developing a real-time image and video processor enabled with an artificial
intelligence (Al) agent capable of predicting a job candidate's behavioral competencies based on facial expressions. The researchers
employ a combination of histogram of oriented gradients (HOG), support vector machine (SVM), and convolutional neural network
(CNN) recognition to analyze facial expressions during video-recorded interviews.
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Alin Dragos Bogdan Moldoveanu, et al. [2]: The VR Job Interview Simulator introduced in this study aims to improve job
interview performances for software engineers by simulating interview scenarios in virtual reality. The system incorporates sensory
immersion, mental immersion, and emotional immersion to enhance interviewee preparation. Computer vision and machine learning
techniques are utilized for facial detection, semantic analysis, and emotion recognition.

Hung-Yue Suen, et al. [3]: This research proposes an asynchronous video interview (AVI) platform with an Al decision agent,
AVI-Al, designed to predict candidates' communication skills and personality traits. The system utilizes a TensorFlow convolutional
neural network (CNN) to analyze video interviews and partially automate the initial stage of employment screening.

Sarthak Katakwar, et al. [4]: The study presents a system utilizing Convolutional Neural Networks (CNN) for analyzing
personality traits in recorded video interviews. By training the model on personalized candidate data and features extracted from
video clips, the system aims to achieve automatic personality recognition (APR) based on facial expressions.

Dong Hoon Shin, et al. [6]: This paper proposes a method for detecting user emotions using multi-block deep learning in a self-
management interview application. The study evaluates the performance of the proposed model compared to traditional facial
recognition techniques, such as AlexNet, focusing on emotion recognition and extraction time.

Eduard Frant, et al. [7]: The authors introduce an architecture for emotion classification based on voice parameters using a
convolutional neural network (CNN) programmed in Python. By leveraging image processing techniques and deep learning
algorithms, the system aims to accurately classify emotions based on voice analysis.

Inshirah Idris, et al. [8]: This research investigates speech emotion detection using various sets of voice quality, prosodic, and
hybrid features. The study explores the classification performance of different feature sets using neural networks, focusing on hybrid
features' effectiveness in emotion recognition.

Pavol Harar, Radim Cerny, et al. [9]: The authors propose a method for Speech Emotion Recognition (SER) using a Deep Neural
Network (DNN) architecture with convolutional, pooling, and fully connected layers. The system is trained and evaluated on a dataset
containing labeled recordings, demonstrating its effectiveness in recognizing emotional cues in speech.

Hao Hu, etal. [10]: This study explores the application of Gaussian Mixture Model (GMM) supervectors combined with Support
Vector Machines (SVM) for speech emotion recognition. By training GMMs for emotional utterances and using supervectors as input
features for SVM, the system achieves improved performance compared to standard GMM techniques.

These previous works provide valuable insights and methodologies for the development of our smart interview system,
particularly in the areas of facial and speech emotion recognition, personality analysis, and interview automation. By building upon
these foundations and integrating advanced Al techniques, we aim to create a robust and efficient platform for enhancing the interview
process.

Il. LIMITATIONS IN PREVIOUS WORKS

Despite the advancements made in the field of interview methodologies and Al-driven assessment techniques, several limitations
persist in existing research efforts. In this section, we outline the key constraints observed in the previous works discussed earlier:

1. Manual Data Collection: Many systems continue to rely on manual data collection methods, requiring candidates to provide
information before the interview process begins. This manual input can be time-consuming and prone to errors, resulting in
inefficiencies in candidate evaluations.

2. Limited Personality Recognition: Previous works often focus on specific aspects of candidate evaluation, such as facial
expressions or speech patterns, to predict behavioral competencies or personality traits. However, these approaches frequently
lack comprehensive personality recognition capabilities, leading to incomplete assessments.

3. Homogeneous Participant Population: Many systems are designed and evaluated using a limited participant population,
which may not represent the diversity of candidates encountered in real-world recruitment scenarios. Consequently, the
generalizability and effectiveness of these systems across diverse candidate demographics remain uncertain.

4. Inability to Address Unconscious Bias: Despite efforts to automate the interview process, existing systems may still be
susceptible to unconscious biases inherent in human evaluators. Factors such as gender, ethnicity, and socioeconomic
background can influence decision-making, potentially leading to biased candidate evaluations.

5. Focus on Technical Features: While previous works emphasize the technical aspects of interview systems, such as algorithm
performance and accuracy metrics, they may overlook the broader context of human interaction and interpersonal dynamics.
The lack of emphasis on soft skills and non-verbal cues in candidate assessments limits the holistic evaluation of candidates.

6. Limited Real-Time Feedback: Some systems provide post-interview analysis and feedback to candidates based on recorded
interviews. However, real-time feedback mechanisms are often lacking, depriving candidates of immediate insights into their
performance and areas for improvement during the interview process.

7. Scalability and Deployment Challenges: Deploying Al-driven interview systems at scale across different organizations and
industries can pose significant challenges, including data privacy concerns, integration with existing recruitment processes,
and customization for specific organizational needs.

IV. PROPOSED SYSTEM

Our proposed system is designed to address the limitations of existing interview methodologies by leveraging artificial intelligence
(Al) techniques for comprehensive candidate assessments. The system comprises a user- friendly website interface that streamlines
the interview process and incorporates facial emotion recognition and speech emotion recognition technologies for personality
analysis. Here's an overview of the proposed system:

1. Candidate Registration and Screening: Candidates are required to register on the website and provide necessary information,
including their resumes. The system automatically screens and evaluates the resumes based on predefined criteria.

2. Interview Invitation: Qualified candidates receive email invitations to participate in the interview process. The email
contains instructions on accessing the interview platform and scheduling their interview slots.

3. Video Interview: Candidates participate in a video interview session conducted through the website's interface. During the
interview, facial expressions are captured and analyzed in real-time using facial emotion recognition technology.

4. Speech Interview: Following the video interview, candidates engage in a speech interview where their spoken responses are
recorded and analyzed using speech emotion recognition algorithms. Various features such as MFCC, STFT, Mel Spectrum, and
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Tonnetz are extracted from the audio clips to infer emotional states.

5. Personality Analysis: The system integrates the results from both the video and speech interviews to perform personality
analysis. Emotion recognition data, along with other relevant parameters, are used to generate comprehensive personality profiles for
each candidate.

6.  Report Generation: At the conclusion of the interviews, personalized reports are generated for each candidate, summarizing
their performance, personality traits, and areas for improvement. These reports are made available to both the candidates and the
administrators for review.

7. Feedback and lteration: Candidates receive feedback on their interview performance, allowing them to gain insights into
their strengths and weaknesses. The system continually learns and improves based on user feedback and performance data, enhancing
its accuracy and effectiveness over time.

Flowchart: [Insert flowchart depicting the sequential flow of the proposed system, highlighting the key steps involved in candidate
registration, interview sessions, personality analysis, and report generation.]

The proposed system offers several advantages over traditional interview methods, including increased efficiency, reduced bias,
and improved candidate experience. By leveraging Al-driven technologies for personality analysis, our system provides organizations
with valuable insights into candidate suitability, facilitating more informed hiring decisions.

FI1G 1: FLOWCHART

V. ALGORITHM SECTION

1. Converting Sounds into Electrical Signals:

« Algorithm: This initial step involves hardware components like microphones that convert sound waves into electrical signals.
It's a fundamental part of the process but not driven by algorithms.

2. Background Noise Removal:

« Algorithm: The Spectral Subtraction Method is commonly used for noise removal. It works by analyzing the audio spectrum
to distinguish between desired speech and background noise frequencies. By subtracting the noise spectrum from the original
signal, it enhances the speech.

« How it Works: Similar to cupping your hand around your ear to block out noise at a party, this algorithm identifies and
reduces unwanted noise, allowing only the speech to remain.

3. Breaking Up Words into Phonemes:

« Algorithm: Phoneme recognition often utilizes the Hidden Markov Model (HMM). HMMs model phonemes as a sequence
of acoustic states, making them well-suited for this task.

« How it Works: HMMs identify recurring patterns in audio, aiding in recognizing individual speech sounds or phonemes,
even in foreign languages.

4. Matching and Choosing Character Combinations:

« Algorithm: Dynamic Time Warping (DTW) and Neural Networks (e.g., Recurrent Neural Networks - RNNSs) are used in
this step. DTW matches phonemes to known words or phrases, while neural networks handle character combinations.

« How it Works: DTW aligns audio sequences to find the closest match to known words, while neural networks interpret these
alignments to form coherent words and phrases.

5. Language Analysis:

« Algorithm: Natural Language Processing (NLP) techniques, including Part-of-Speech Tagging, Named Entity Recognition,
and more, are employed. Various algorithms such as Conditional Random Fields (CRF) or neural network-based models are used.

« How it Works: NLP algorithms analyze transcribed text to understand language structure, grammar, syntax, and meaning,
akin to a language detective deciphering the rules and context to make sense of the words.

This sequential process involves a combination of signal processing techniques and advanced machine learning algorithms, each
building upon the previous step to transform audio into meaningful text for accurate transcriptions and speech recognition
capabilities.
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V1. Results

After rigorous development and testing, the Al Interview Coach has shown promising results in enhancing interview preparation and

boosting users' confidence. Here are some key findings from our project:
L. Improved Interview Skills: Users who engaged with the Al Interview Coach reported significant improvements in their interview
skills. By practicing responses to common interview questions and receiving constructive feedback, they felt more prepared and
confident when facing real interviews.
2. Enhanced Speech Recognition: The speech recognition technology utilized in the Al Interview Coach demonstrated high
accuracy in transcribing spoken responses into text. Users found the system intuitive to use, allowing them to focus on their answers
without worrying about manual transcription.
3. Effective Feedback Mechanism: The feedback provided by the Al Interview Coach was highly valued by users. By highlighting
strengths and areas for improvement in their responses, the system helped users identify and address weaknesses in their interview
technique.
4. Personalized Guidance: The Al Interview Coach offered personalized guidance tailored to each user's performance. Through
detailed analysis of speech patterns and language use, the system provided targeted recommendations for improvement, helping
users refine their interview skills over time.
5. Increased Confidence: Perhaps most importantly, users reported a significant increase in confidence after using the Al Interview
Coach. By providing a supportive environment for practice and learning, the system empowered users to approach interviews with
greater self-assurance and poise.
Overall, the results of our project demonstrate the potential of the Al Interview Coach to revolutionize interview preparation and
empower job seekers to succeed in their career aspirations.

VIl. CONCLUSION

In conclusion, the Al Interview Coach represents a significant advancement in interview preparation technology, addressing the
challenges faced by job seekers in mastering the art of interviews. Throughout our project journey, we have achieved notable
milestones and garnered valuable insights into the potential of Al- driven solutions in this domain.

Looking back, we began this project with a vision to alleviate the fear and uncertainty associated with job interviews, inspired by our
own experiences as students navigating the competitive job market. The development of the Al Interview Coach has been guided by

a commitment to innovation, accessibility, and user- centric design, with the aim of empowering individuals to excel in their career
pursuits.

As we reflect on the results and accomplishments of our project, it's evident that the Al Interview Coach has made a meaningful
impact on interview preparation, equipping users with the skills and confidence needed to succeed in today's competitive job market.
However, our journey does not end here. There is still much to explore and improve upon, and the future holds exciting possibilities
for further development and expansion of the Al Interview Coach.

VIIl. FUTURE SCOPE
Integration with Job Portals: One of our key objectives for the future is to establish seamless integration with job portals,
allowing users to directly apply for positions and access tailored interview preparation resources based on specific job listings.
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Advanced Analytics and Reporting: We envision incorporating advanced analytics and reporting features into the Al Interview
Coach, providing users with detailed insights into their interview performance and areas for improvement.

Multi-Language Support: To cater to a global audience, we plan to enhance the Al Interview Coach with multi- language support,
enabling users to practice interviews in their preferred language and dialect.

Collaborative Interview Practice: In line with the growing trend of collaborative learning, we aim to introduce features that
facilitate group interview practice, allowing users to engage in interactive sessions with peers and mentors.

Customizable Interview Scenarios: Recognizing the diverse needs and preferences of users, we intend to introduce customizable
interview scenarios, enabling users to tailor their practice sessions to match their desired job roles and industries.
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