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ABSTRACT: Recruitment is an integral part of any HR professional's role and critical for helping an organisation
build a thriving workforce ready to support business growth. The entire recruitment process is sometimes relatively
complex, especially if an HR professional is hiring for multiple roles at once. It's common for HR professionals to face
several challenges during the hiring process. To overcome this challenge this project is to develop an Al-driven
recruiting platform that aims to make the hiring process more efficient and unbiased. By leveraging artificial
intelligence and machine learning, Virtual HR automates various aspects of the recruitment process, such as candidate
sourcing, screening, and engagement. The proposed framework employs an automatic resume analysis system tailored
to match candidate profiles with suitable job postings, providing valuable recommendations to employers using content
based filtering. The subsequent automated virtual interview process involves three distinct stages: an aptitude test, a
programming skill test, and a video calling interview facilitated by Virtual HR. It uses natural language processing
(NLP) to understand, interpret, and respond to user voice inputs in a conversational manner and Attention Mechanism
for behavioural prediction during visual interview. The proposed system allows candidates to encounter common
interview questions and quantifies how they share their attention (gaze and head rotations) to engage with multiple
interviewers based on their conversational role (speaking or listening). The results of these analyses are then provided
to HR, who utilizes the insights to make informed and data-driven decisions during the final selection process. The
integration of advanced technologies not only expedites the recruitment workflow but also introduces a modern, data-
driven dimension to candidate evaluation. The proposed work is focused on software engineering job search and
resume upgrades.

LINTRODUCTION
OVERVIEW: An interview is a meeting of people in a face-to-face situation. In common parlance, the word
interview refers to a one-on-one conversation. This is done with one person acting in the role of interviewer and

another in the role of the interviewee. The interviewer is the person taking the interview, he/she asks the questions and
seek an answer to the questions. The interviewee is the respondent and answers all the questions.
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ARTIFICIAL INTELLIGENCE

Artificial intelligence (Al)is the theory and development of computer systems capable of performing tasks that
historically required human intelligence, such as recognizing speech, making decisions, and identifying patterns. Al is
an umbrella term that encompasses a wide variety of technologies, including machine learning, deep learning,
and natural language processing (NLP). At the simplest level, machine learning uses algorithms trained on data sets to
create machine learning models that allow computer systems to perform tasks like making song recommendations,
identifying the fastest way to travel to a destination, or translating text from one language to another. Artificial
Intelligence History

The term artificial intelligence was coined in 1956, but Al has become more popular today thanks to increased data
volumes, advanced algorithms, and improvements in computing power and storage.

20M-2020s Present Day
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Ways of Implementing AI

Machine Learning

It is machine learning that gives Al the ability to learn. This is done by using algorithms to discover patterns and
generate insights from the data they are exposed to.

Deep Learning

Deep learning, which is a subcategory of machine learning, provides AI with the ability to mimic a human
brain’s neural network. It can make sense of patterns, noise, and sources of confusion in the data.

Natural Language Processing

Natural Language Processing (NLP) is a branch of Artificial Intelligence focused on the relationship between human
language and machines, based on the use of natural language. Both NLP and Machine Learning are part of Al, and both
share techniques, algorithms, and applications. In fact, Chatbots with Artificial Intelligence involve a combination of
natural language processing and Machine Learning. What is expressed in writing or orally generates a large amount of
data and information. Humans can communicate and interpret this information through the tone, the structure of a
sentence, idioms, and other linguistic elements, and the choice of certain words, expressions, and punctuations. And
machines can understand that complex set of data and information through natural language processing.
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Basic NLP tasks include tokenization and parsing, lemmatization/stemming, part-of-speech tagging, language detection
and identification of semantic relationships.

Existing System

The current job recruitment process in HR often relies on manual and time-consuming methods, presenting various
challenges for both HR professionals and candidates.

Resume Screening

HR professionals manually review and screen numerous resumes to shortlist potential candidates. This process can be
subjective and prone to biases.

Job Posting and Application Submission

Employers post job listings on various platforms, and candidates submit their applications. The matching process is
typically based on keywords and manual assessments.

Manual Shortlisting

HR professionals manually shortlist candidates based on their resumes and qualifications, which can be time-
consuming and may result in oversight.

Interview Scheduling

Scheduling interviews involves manual coordination between HR professionals, recruiters, and candidates, leading to
potential delays and scheduling conflicts.

Traditional Interviews

Interviews are conducted in person or over the phone, relying on subjective evaluations. The process lacks standardized
assessments and predictive behavioural analysis.

Decision-Making:

HR professionals make hiring decisions based on a combination of resume evaluations, interviews, and their judgment,
introducing potential biases and limiting the depth of candidate insights.

Communication

Communication with candidates about interview schedules and outcomes is typically done manually, which can lead to
delays and lack of transparency.

Disadvantages

Manual resume screening is time consuming and prone to oversights and biases.

Subjective shortlisting may overlook diverse candidate skills and experiences.

Inefficient interview scheduling leads to delays and conflicts. Lack of standardized assessments in traditional
interviews hinders objective evaluations. Biases in decision-making based on subjective evaluations can impact
fairness. Manual communication may result in delays and a lack of transparency. Limited automation contributes to a
slower and error-prone recruitment process. Absence of predictive behavioural analysis in interviews limits insights.
Insufficient use of technology hampers adaptation to industry standards.

IL.LPROPOSED SYSTEM

The Virtual HR project introduces an innovative and efficient system designed to overcome the limitations of
traditional job recruitment processes. The proposed Virtual HR system brings numerous advantages, including
increased efficiency, objectivity, and transparency to the recruitment process, ultimately leading to improved hiring
outcomes and a positive user experience for all stakeholders.

Al-Driven Recruiting Platform: Creating a sophisticated Al-driven recruiting platform that automates various stages
of the recruitment process, from candidate sourcing to final selection. This platform enhances workflow efficiency and
reduces biases in the decision-making process.

Automatic Resume Analysis: The proposed system incorporates content-based filtering algorithms for automated
resume analysis, enhancing efficiency and objectivity in the initial screening process. This module streamlines
candidate evaluations and ensures a more accurate matching of skills with job requirements.

Al-Driven Candidate Shortlisting: Introducing HR Bot, an Al-driven assistant, to automate candidate shortlisting
using advanced content-based filtering algorithms. HR Bot provides tailored recommendations to HR professionals,
improving the accuracy and speed of candidate selection.

Virtual Interview Process: Implementing a multi-stage virtual interview process that includes aptitude tests,
programming skill assessments, and video calling interviews facilitated by HR Bot. This approach ensures a
standardized evaluation methodology for all candidates.

Behavioural Prediction Using Deep Learning: Leveraging deep learning algorithms to predict and analyse candidate
behaviour during video interviews. This predictive behavioural analysis, powered by natural language processing
(NLP), provides valuable insights into communication skills and engagement.
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Automated Notifications: Developing a notification module to automate communication throughout the recruitment
process. This module ensures timely updates and interview schedules for candidates, HR professionals, and other
stakeholders, improving overall communication efficiency.

Candidate Reports: Generating comprehensive candidate reports that amalgamate assessment results, technical skill
evaluations, and behavioural insights. These reports empower HR professionals with data-driven insights, facilitating
more informed decision-making during the final selection process.

ADVANTAGES :Time Efficiency: Streamlined processes reduce recruitment timelines. Objective Decision-Making:
Automation minimizes subjective biases.

Enhanced Candidate Experience: Automated notifications and user-friendly interfaces improve the candidate journey.
Improved Accuracy: Predictive analytics and automated matching enhance precision in candidate selection.

Cost Savings: Reduced manual efforts and streamlined workflows lead to cost-effective recruitment.

Consistent Evaluation: Standardized virtual interviews ensure consistent candidate assessments. Efficient
Communication: Automated notifications enhance communication efficiency. Holistic Candidate Insights:
Comprehensive reports provide a deeper understanding of candidates. Modernized Recruitment: Al-driven tools align
with contemporary industry standards.

Data-Driven Decision-Making: Analytics contribute to informed decision-making during the selection process.

DISADVANTAGES

Manual resume screening is time-consuming and prone to oversights and biases. Subjective shortlisting may overlook
diverse candidate skills and experiences. Inefficient interview scheduling leads to delays and conflicts.

Lack of standardized assessments in traditional interviews hinders objective evaluations. Biases in decision-making
based on subjective evaluations can impact fairness. Manual communication may result in delays and a lack of
transparency. Limited automation contributes to a slower and error-prone recruitment process. Absence of predictive
behavioural analysis in interviews limits insights.

Insufficient use of technology hampers adaptation to industry standards.

III.SOFTWARE DESCRIPTION

Python :Python is a general-purpose interpreted, interactive, object-oriented, and high-level programming language. It
was created by Guido van Rossum during 1985- 1990. Like Perl, Python source code is also available under the GNU
General Public License (GPL). This tutorial gives enough understanding on Python programming language.

python

Programming

Python is a high-level, interpreted, interactive and object-oriented scripting language. Python is designed to be highly
readable. It uses English keywords frequently where as other languages use punctuation, and it has fewer syntactical
constructions than other languages. Python is a MUST for students and working professionals to become a great
Software Engineer specially when they are working in Web Development Domain.

Python is currently the most widely used multi-purpose, high-level programming language. Python allows
programming in Object-Oriented and Procedural paradigms. Python programs generally are smaller than other
programming languages like Java. Programmers have to type relatively less and indentation requirement of the
language, makes them readable all the time. Python language is being used by almost all tech-giant companies like —
Google, Amazon, Facebook, Instagram, Dropbox, Uber... etc. The biggest strength of Python is huge collection of
standard libraries which can be used for the following:

Machine Learning

GUI Applications (like Kivy, Tkinter, PyQt etc.)

Web frameworks like Django (used by YouTube, Instagram, Dropbox)
Image processing (like OpenCV, Pillow)

Web scraping (like Scrapy, Beautiful Soup, Selenium)
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Test frameworks

Multimedia

Scientific computing

Text processing and many more.

Pandas

pandas is a fast, powerful, flexible and easy to use open source data analysis and manipulation tool, built on top of the
Python programming language. pandas is a Python package that provides fast, flexible, and expressive data structures
designed to make working with "relational" or "labeled" data both easy and intuitive. It aims to be the fundamental
high-level building block for doing practical, real world data analysis in Python.

A

ﬁlpandas

Pandas is mainly used for data analysis and associated manipulation of tabular data in Data frames. Pandas allows
importing data from various file formats such as comma-separated values, JSON, Parquet, SQL database tables or
queries, and Microsoft Excel. Pandas allows various data manipulation operations such as merging, reshaping,
selecting, as well as data cleaning, and data wrangling features. The development of pandas introduced into Python
many comparable features of working with Data frames that were established in the R programming language. The
panda’s library is built upon another library NumPy, which is oriented to efficiently working with arrays instead of the
features of working on Data frames.

NumPy
NumPy, which stands for Numerical Python, is a library consisting of multidimensional array objects and a collection
of routines for processing those arrays. Using NumPy, mathematical and logical operations on arrays can be performed.

-

”E: NumPy

NumPy is a general-purpose array-processing package. It provides a high-performance multidimensional array object,
and tools for working with these arrays.

Matplotlib
Matplotlib is a comprehensive library for creating static, animated, and interactive visualizations in Python. Matplotlib
makes easy things easy and hard things possible.

matpltlib

Matplotlib is a plotting library for the Python programming language and its numerical mathematics extension NumPy.
It provides an object-oriented API for embedding plots into applications using general-purpose GUI toolkits like
Tkinter, wxPython, Qt, or GTK.

Seaborn

Seaborn is a library for making statistical graphics in Python. It builds on top of matplotlib and integrates closely
with pandas data structures. Visualization is the central part of Seaborn which helps in exploration and understanding
of data.
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seaborn

Seaborn offers the following functionalities:

Dataset oriented API to determine the relationship between variables. Automatic estimation and plotting of linear
regression plots. It supports high-level abstractions for multi-plot grids. Visualizing univariate and bivariate
distribution.

Scikit Learn
scikit-learn is a Python module for machine learning built on top of SciPy and is distributed under the 3-Clause BSD
license.

. machine learning in Python
Scikit-learn (formerly scikits. learn and also known as sklearn) is a free software machine learning library for the
Python programming language. It features various classification, regression and clustering algorithms including

support-vector machines, random forests, gradient boosting, k-means and DBSCAN, and is designed to interoperate
with the Python numerical and scientific libraries NumPy and SciPy.

NLTK

NLTK is a leading platform for building Python programs to work with human language data. It provides easy-to-use
interfaces to over 50 corpora and lexical resources such as WordNet, along with a suite of text processing libraries for
classification, tokenization, stemming, tagging, parsing, and semantic reasoning, wrappers for industrial-strength NLP
libraries, and an active discussion forum.

Natural Language
Analyses with NLTK

NLTK (Natural Language Toolkit) Library is a suite that contains libraries and programs for statistical language
processing. It is one of the most powerful NLP libraries, which contains packages to make machines understand human
language and reply to it with an appropriate response.

WordCloud

A word cloud (also called tag cloud or weighted list) is a visual representation of text data. Words are usually single
words, and the importance of each is shown with font size or color. Python fortunately has a word cloud library
allowing to build them.
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The word cloud library is here to help you build a word cloud in minutes. A word cloud is a data visualization
technique that shows the most used words in large font and the least used words in small font. It helps to get an idea
about your text data, especially when working on problems based on natural language processing.
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IV.CONCLUSION

By leveraging artificial intelligence and machine learning, Virtual HR automates various aspects of the recruitment
process, such as candidate sourcing, screening, and engagement. The proposed framework employs an automatic
resume analysis system tailored to match candidate profiles with suitable job postings, providing valuable
recommendations to employers using content based filtering. The subsequent automated virtual interview process
involves three distinct stages: an aptitude test, a programming skill test, and a video calling interview facilitated by
Virtual HR. It uses natural language processing (NLP) to understand, interpret, and respond to user voice inputs in a
conversational manner and Attention Mechanism for behavioural prediction during visual interview.
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