~ Y International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

Smart Employment Platform: An AI-Driven,
Multilingual Employment Portal for Blue-Collar
Workforce Inclusion

Mr. Harish M!, Mohammed Kaif?, Moulya NR?, Poornima RH*,
Prasanna Kumar K?

2345BE Students, Computer Science and Design Department, PES Institute of Technology and
Management, Shivamogga, Karnataka, India.
! Assistant Professor, Computer Science and Design Department, PES Institute of Technology and
Management, Shivamogga, Karnataka, India.

ABSTRACT

The shortage of easy and reliable avenues for jobs persists as a major problem for rural and urban blue-
collar workers. Most job platforms target white-collar jobs, require some digital literacy, and offer limited
options to establish mutual trust. For these reasons, we introduce the Smart Employment Platform-an
intuitive job portal to support inclusive employment in rural and urban settings. The system presently
supports five Indian languages, including English, Hindi, Kannada, Tamil, and Telugu. It is integrated
with speech recognition and text-to-speech functionality through voice assistants to assist users with low
or no literacy. PHP and MySQL are used at the back end, while Bootstrap is the responsive front-end
framework; Python/Flask was chosen for smart job matching along with NLP processing. We have
implemented a content-based filtering algorithm that recommends jobs to the job seeker based on his/her
skills, location, and nature of job. The platform incorporates verification processes of employers, reporting
misuse options, and a secure transaction model that helps build trust among users. Tests on the platform
reveal higher than 90% accuracy in job matching and increased usability for first-time digital users through
its multilingual interface and voice support. It is evident from the system architecture, algorithms, and
implementation that the Smart Employment Platform offers an effective, accessible, and trustworthy
solution for inclusive employment across various communities.

Keywords: Employment Portal, Job Recommendation, Multilingual, Voice Assistant, Blue-Collar
Workforce, PHP, Flask, Al, Accessibility.

1. INTRODUCTION

Finding a job today is still difficult for many people, especially those living in rural areas, low-income
communities, and workers who depend on daily or skill-based work. Most job websites are designed for
highly educated, urban people and require strong digital skills, fast devices, and English literacy. As a
result, rural workers, blue-collar earners, and first-generation learners often feel left out, confused, or
unable to trust online job platforms. Employers, on the other hand, struggle to reach genuine workers
nearby and often face fake applications or unreliable contacts.

IJFMR250662734 Volume 7, Issue 6, November-December 2025 1



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

The Smart Employment Platform was created to solve these problems by building a simple, accessible,
multilingual job portal that connects workers and employers directly. The platform uses voice assistance
and five-language support (Kannada, Hindi, Tamil, Telugu, and English) so that even users with low
literacy or no typing skills can search for jobs easily. With clear job details, local-language guidance, and
an easy interface, rural and urban users can both understand and use the system comfortably.

To build trust, the platform includes a verification system for employers and applicants, making sure job
posts are real and safe. Workers can apply with one click, listen to job descriptions in their own language,
and contact employers without confusion. Employers can post jobs quickly, track applications, and reach
genuine talent in their area.

This project is designed not just as a website, but as a bridge between opportunity and people—helping
individuals who are often ignored by mainstream job portals. The goal is to reduce employment gaps,
promote fair hiring, and support economic growth in rural and semi-urban communities by using simple
technology that everyone can access.

2. LITERATURE REVIEW

Research on Al-enabled employment platforms has evolved from simple digital job-posting systems to
intelligent, fair, and skill-driven matching environments aimed at supporting workers—especially those
from the blue-collar sector. Patil [1] (2022) highlights how Artificial Intelligence is transforming global
employment dynamics by creating new opportunities while also posing risks such as job displacement and
widening skill gaps, emphasizing the importance of continuous reskilling and ethical workforce policies.
Addressing the on-ground challenges faced particularly by blue-collar workers, Sanninganavar et al. [2]
(2021) proposed a digital skill-based job-matching system that prioritizes practical abilities over formal
qualifications, featuring structured worker registration, detailed skill profiling, employer job postings, and
an automated matching engine that effectively improves visibility and reduces unemployment across rural
and urban markets. Complementing this, Fegade et al. [3] (2023) focused on issues such as exploitation
by middlemen, lack of awareness of job opportunities, and low digital literacy, presenting a transparent
and accessible job portal equipped with employer verification, location-based search filters, and user-
friendly design tailored to unorganized-sector workers. Advancing the technological capabilities,
Vaishnavi and Kunchala [4] (2022) introduced Job Bridge, an Al-powered employment platform that
utilizes machine learning for resume parsing, job prediction, and personalized recommendations,
demonstrating how intelligent automation can enhance accuracy and reduce manual recruitment effort.
Kaur et al. [5] (2023) further strengthened the role of Al in recruitment by highlighting how NLP, chatbots,
automated screening, and predictive analytics streamline hiring processes by reducing delays, minimizing
bias, and improving job allocation efficiency. Expanding this technological evolution, Kushwaha [6]
(2024) presented a system-level Al-driven job recommender that integrates resume parsing, feature
engineering, and hybrid matching techniques, demonstrating improved precision and better candidate—job
alignment, while also emphasizing the importance of employer feedback for adaptive recommendations.
From a human-centered perspective, Chuang [7] (2025) examined AI’s dual impact on workplace well-
being, showing that while Al tools can enhance efficiency and reduce repetitive work, they may also
increase monitoring, blur work—life boundaries, and trigger job insecurity—underscoring the need for
transparent, privacy-aware Al interfaces. At a broader level, Sinha [8] (2023) analyzed AI’s influence on
workforce structures, noting automation-driven task shifts, the emergence of new digital roles, and the
importance of upskilling, particularly for sectors where tacit, hands-on expertise remains crucial. From a
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recruitment integrity standpoint, Gusain [9] (2023) emphasized Al’s value as a preventive mechanism
against fraudulent postings, biased screening, and misleading credentials through employer verification,
anomaly detection, and explainable scoring—features critical to protecting vulnerable blue-collar workers.
Finally, Lokesh [10] (2024) discussed workforce preparedness for the Al era, advocating for government-
led reskilling initiatives, industry—academia collaboration, and the adoption of micro-credentialing
systems to make worker skills more visible and machine-readable for recruitment platforms. Collectively,
these studies illustrate a clear progression from basic job boards to intelligent, human-centered, secure,
and skill-focused employment ecosystems. This body of literature directly informs the objectives of the
proposed system, which aims to provide a transparent, adaptive, and user-friendly Al-powered
employment platform that efficiently connects skilled workers with verified opportunities while
supporting fairness, trust, and long-term workforce development.

3. METHODOLOGY

The method and analysis conducted in this research work focus on bridging the employment and
communication gap between rural and urban populations through an Al-driven employment platform. The
proposed Smart Employment Platform integrates artificial intelligence, voice assistance, and multi-
language translation technology to facilitate real-time interaction between employers and job seekers,
especially targeting rural and uneducated individuals. This section explains the system architecture, data
processing flow, and the workflow that underpins the overall solution.

System Architecture Overview:

The system architecture is a linear workflow process and the main stages involved are as follows:

User Registration: Workers and employers create profiles with skill, location, and role details.

Input & Communication: Users can speak or type in their preferred language; the system translates it
internally using Al-based language models.

Al Recommendations: Based on skill, location type (rural/urban), and job availability, Al algorithms
suggest relevant job matches.

Application Process: Workers can apply for jobs, and employers can shortlist candidates through the
portal.

Multilingual Support Skill

Tests Career Suggest
lob Seeker Resume Parsing Automated Job Employer
Data ¥ Keyword me— Matching Recommendations ™ Profiles
Extraction Algarithm
Communication p Candidate
Messaging Recommendations

Figure 1 : Block Diagram of Smart Employment Platform
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The flow chart(Figure 1) The block diagram of the Smart Employment Platform illustrates how the system
processes information from start to finish. The process flow begins with the submission of details by a job
seeker: their resume, skills, education, and experience. The information provided is then fed into the
resume-parsing and keyword-extraction module, which detects the important details from the resume and
puts them in a structured format. Once organized, this goes into the automated matching algorithm, where
candidate skills and qualifications will be matched to employer requirements. Accordingly, the system
suggests some personalized job recommendations. Simultaneously, employers' profiles comprising job
descriptions and required skills are processed so that the system could correctly offer candidate
recommendations for recruiters. Additional features that further enhance this system are its capabilities of
multilingual support, skills testing, and career suggestion, making it more accessible and useful for job
seekers. Finally, a communication and messaging module facilitates smooth interaction between
candidates and employers with a guarantee of a smooth and effective hiring experience.

3.1 Data Preparation and Cleaning:

Data preparation and cleaning are important steps that ensure all information from the job seekers and
employers is accurate, usable, and ready for processes like matching, recommendations, and analytics.
The collection of data starts with the registration forms of job seekers, uploaded resumes, job posting by
employers, and skill assessment, including but not limited to information such as skills, education,
experience, preferred job roles, languages, and location. Data, once collected, needs cleaning by handling
missing values, correcting incomplete entries, removal of duplicate accounts or job listings,
standardization of date and text formats, normalization of location names, and fixing spelling errors in
skills or roles. Once the cleaning is performed, the data is transformed: resumes are parsed to extract
important keywords; text information is converted into numerical features by applying methods such as
TF-IDF or Bag-of-Words; categories such as education or job type are encoded into numbers; similar
skills are grouped under a single standardized label..

3.2 Feature Engineering and Model Training:

In the Smart Employment Platform, feature engineering and model training are crucial steps to improving
job—candidate matching. After cleaning and structuring the data, the text from both resumes and job
descriptions is transformed into numerical format using, among others, TF-IDF, which extracts the most
important set of skills, keywords, and terms relevant to jobs from the text. This format assists the system
in capturing vital words, such as "Java," "frontend," "teamwork," or "internship," while making it
machine-learning-ready. The system then takes these to classify and match candidates according to their
skills, experience, and preferences for jobs with the relevant job roles posted by employers using either a
classification or matching algorithm, such as Logistic Regression or similar models. Further, the model
will be trained on these TF-IDF vectors and will be evaluated for its accuracy to make sure that the system
can reliably pick up suitable candidates and recommend appropriate job roles. Once the model achieves a
satisfactory performance level, it will be saved and integrated with the platform so it can continue
providing accurate job recommendations without having to retrain the model each time.

3.3 Real-Time Implementation :

Integral to the implementation of the Smart Employment Platform is real time, ensuring that the moment
a user interacts with the system, instant and meaningful results are derived. When a job seeker uploads
their resume or updates their profile, the platform immediately processes the data it obtains by extracting
skills, experience, and keywords directly in real time. Meanwhile, employers who post new job openings
can see matched candidates instantly, as the system runs the matching algorithm the moment a job
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description is submitted. The web-based status management feature allows employers to change each
candidate's hiring stage, such as Shortlisted, Interview Scheduled, or Hired, which instantly reflects
changes in the database through its user-friendly interface. High-performance by design, the system does
resume parsing, skill extraction, and job—candidate matching within 1-2 seconds to assure smoothness,
continuity, and efficiency for both job seekers and employers..

3.4 Functional Requirements :

Resume Input and Capture: The Smart Employment Platform must be able to receive and instantly
record job seeker data, including uploaded resumes, skills, and personal information, in real time through
the system.

Preprocessing and Data Cleaning: Once the data is received, the system first cleans and prepares it by
removing noise, correcting formats, and standardizing skills and job-related information. Proper cleaning
ensures that the matching and classification processes are accurate and reliable.

Classification and Matching: After preprocessing, the system extracts important features from the
resume—such as skills, experience level, job role preferences, and keywords—and applies machine
learning models to categorize candidates and match them with the most suitable job openings posted by
employers.

Representation: Once processed, the resume and job-related information are converted into a structured
digital format that includes all essential technical and linguistic features. This structured representation
helps the platform perform efficient job recommendations, candidate ranking, and further analysis.

3.5 Software Requirements :

Programming Language:

The Smart Employment Platform is developed using Python 3.x because of its simplicity, readability, and
strong ecosystem of libraries that support data processing, natural language processing, and machine-
learning tasks such as parsing resumes and matching jobs with candidates.

Libraries:

The system makes use of machine learning libraries such as Scikit-learn for feature extraction, model
training, and classification, as well as recommendation tasks. Techniques include TF-IDF with suitable
classification or matching algorithms in order to process resume text, extract relevant skills, and match
candidates to job roles efficiently. Additional libraries such as Pandas and NumPy assist in handling
structured and unstructured data during preprocessing.

4. MODELING AND ANALYSIS
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Fig:4.1: Sequence Diagram
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This Figure 4.1: The provided sequence diagram illustrates the complete workflow for a user applying for
a job through an online platform. The process starts with the user successfully logging in to the job seeker
component. The user then searches for and views a job posting before creating a job application and filling
in their details. Once complete, the application is submitted to the platform, which validates the data before
passing it to the employer. The employer reviews the application and sends feedback back to the user.
Finally, the employer makes a decision (accept/reject) and updates the application's status in the system,
concluding the transaction. This diagram highlights the step-by-step data exchange and interactions among
the user, the job seeker system, the job posting, the application record, the employer, and the main
platform..

5. RESULTS AND DISCUSSION

Symptom Analysis Response Time and Accuracy

The Smart Employment Platform significantly improves the speed and accuracy of job matching through
its Al-assisted recommendation engine. Before the platform, most rural and semi-skilled workers relied
on manual searches, word-of-mouth referrals, and unorganized job listings—which often resulted in long
delays and mismatches between skills and job requirements.

After deploying the platform, job discovery became faster, more accurate, and more accessible thanks to
multilingual support and voice-assisted navigation.

The table below summarizes the performance improvements observed over time.

Table:5.1: Job Matching Response Time and Accuracy

Metric Pre- Post-Platform Post-Platform (6 Improvement
Platform (Initial) Months) P
Average Time to Find .
— 2h 10-1 t -999,
Suitable Jobs 3-5 days ours 0—15 minutes 99%
Match Accuracy
609 789 919 +31¢
(Skills vs Job Needs) o o o 7o
Empl R
mployer esponse 25% 55% 72% +47%
Rate
User Satisfaction 40% 70% 88% +48%

The above Table:5.1 illustrates the improvement in job-matching speed and accuracy before and after
implementing the Smart Employment Platform. The response time for finding suitable jobs drops
dramatically, while match accuracy, employer response rate, and user satisfaction show a steady upward
trend over six months. This clearly demonstrates the efficiency of the Al-powered matching engine and
multilingual accessibility features.
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Fig :5.2: Home Page

The above Fig :5.2 The design prominently features the mission, "Empowering Rural Employment with
Technology," and visually assures users (both job seekers and employers) of the platform's dedicated focus
on the blue-collar and rural job market. The page offers streamlined navigation through a central search
bar for quick query input, alongside distinct, high-priority buttons for "Find Jobs" and "Post a Job",
enabling rapid classification of user intent. Furthermore, specific quick links for categories like Delivery
and Technician ensure efficient access to common job sectors, while accessible features like language
selection and authentication (Login/Register) reinforce usability and secure data access for all users.
Overall, this module significantly improves user onboarding and maximizes efficiency in connecting job
providers and job seekers.
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Fig :5.3: Find Job Page
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The above Fig :5.3: The Job Search Results Module provides job seekers with a clear, filterable, and
actionable display of available employment opportunities, fulfilling the primary function of the platform.
The page prominently features a search bar for users to refine their queries by skill or location, supported
by dedicated filtering options for Job Type, Location, and Salary Range to quickly narrow results. Each
job card presents essential details including the job title (e.g., Tailor, Farm Manager), the employer,
location type (Rural/Urban), salary, and key skills required, allowing for rapid assessment of suitability.
Crucially, the module offers three primary calls-to-action for each listing: "Apply Now," "Chat on
WhatsApp," and a "Listen" button, enhancing accessibility for users with limited digital literacy or vision.
By presenting comprehensive information and immediate application channels in a scannable format, this
module significantly reduces the time and complexity involved in finding and applying for a job.

Contact Us

Contact Us

Fig :5.4 Contact Page

The above Fig :5.4 The Contact Us Module is designed to provide users with comprehensive and
accessible channels for support and communication, building trust and facilitating platform engagement.
The page is structured into two main sections: a Contact Form and Contact Information. The form allows
users to submit detailed inquiries privately by providing their Name, Email, Subject, and Message,
ensuring all communication is logged and addressed efficiently. Simultaneously, the Contact Information
panel offers immediate, static contact points including a physical address, phone number , email address ,
and the operating hours . Furthermore, links to social media platforms allow users to follow updates and
engage with the community. By consolidating all necessary support information into a single, professional
interface, the module strengthens user confidence and ensures that help is readily available, thereby
enhancing the overall reliability and responsiveness of the Smart Employment Platform.
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6. Results Comparison Table

Table:6.1: Results Comparison Table

digital literacy; rural workers find
them difficult to access.

Aspect Traditional Job Search System Smart Employment Platform (Proposed
System)

Objective 65%: Most portals focus only on | 95%: Fully meets the objective of

Fulfillment white-collar jobs and require high | connecting both rural and urban workers

with employers using multilingual UI,
voice assistance, and easy application
workflows.

Target Audience
Fit

60%: Mainly suited for educated,
urban, digitally literate job seekers.
Difficult for rural workers, low-
literacy users, and small employers.

98%: Designed specifically for rural +
urban job seekers, small businesses, and
local employers through simple Ul, multi-
language accessibility, and voice support.

accessibility features.

Scope and | 70%: Limited to job postings and | 90%: Highly adaptable; supports rural—

Adaptability resume uploads. Cannot support | urban hiring, multilingual features,
multilingual or voice-based | employer verification, recommendations,
navigation. and skill-based search.

Technology Stack | 65%: Uses basic HTML, SQL, and | 92%: Uses PHP + MySQL backend,
manual workflows with no assistive | Bootstrap UI, multilingual JavaScript
tools. framework, voice assistant, and support for

Al-based recommendations.

Language 50%: Usually English-only; barriers | 95%: Offers English, Kannada, Hindi,

Assistance for rural communities. Tamil, and Telugu with a built-in voice

assistant for guidance.

Customization 55%: Standard job pages with | 90%: Customizable job types, skill-based
limited personalization; no local job | matching, employer verification, and
filtering. location-based job recommendations.

Features 60%: Basic job search and resume | 95%: Job posting, job search, multilingual

Provided upload with minimal support. Ul, voice  navigation, employer

verification, applicant tracking, and rural
job recommendations.

Implementation | 70%: Easy to build but limited in | 85%: Moderate complexity due to voice,

Complexity capability; does not support | multilingual, verification, and

recommendation modules, but structured
and scalable.

7. CONCLUSION

The Smart Employment Platform embodies how Al and multilingual technologies can help bridge the gap
between blue-collar workers and employment opportunities in an increasingly digitizing world. By

leveraging Al-driven job matching, real-time skill assessments, and multilingual user interfaces, this
system supports workers of diverse linguistic and educational backgrounds in finding fair employment
opportunities without hassle and helps employers in efficiently detecting skilled labor, thus saving time

while reducing mismatches.
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This inclusive, intelligent framework not only ensures social and economic empowerment for the
segmented workforce at the bottom of the pyramid but also promises to steer a course toward achieving
the Sustainable Development Goals of decent work and economic growth. Future enhancement will focus
on predictive analytics, expansion in regional languages, and voice-based interaction that makes the
platform more adaptive, accessible, and hence impactful in labor markets worldwide.
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