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Abstract: India’s informal labour market continues to face a significant demand–supply disconnect, where millions of 
skilled workers struggle to find stable and consistent employment, while businesses encounter difficulties in 
identifying reliable and verified professionals. This imbalance not only affects individual livelihoods but also reduces 
overall efficiency in service delivery across sectors. Many workers lack visibility and access to oppor-tunities, whereas 
employers often depend on informal networks or middlemen, leading to issues such as lack of transparency, 
inconsistent pricing, and uncertain service quality. 

To address these challenges, this paper proposes Skill Bridge, an innovative digital platform designed to effectively 
connect skilled workers with potential employers using modern web technologies, Artificial Intelligence (AI), and 
Machine Learn-ing (ML). The platform allows workers—such as electricians, plumbers, carpenters, cleaners, and other 
service providers—to register, create detailed profiles, showcase their skills, and receive personalized job 
recommendations based on their expertise, experience, and location. On the other hand, employers can post job 
requirements, filter candidates using multiple parameters such as skill set, ratings, and proximity, and select suitable 
workers with greater confidence. 

A key feature of Skill Bridge is its hybrid machine learning-based job matching system, which combines content-
based filter-ing and collaborative filtering techniques to improve recommen-dation accuracy. The platform further 
enhances decision-making by incorporating sentiment analysis on user reviews, enabling better evaluation of worker 
performance and customer satis-faction. Geolocation scoring is used to prioritize nearby oppor-tunities, thereby 
reducing travel time and improving efficiency. Additionally, optional face recognition technology is proposed for secure 
onboarding and identity verification, increasing trust and authenticity within the platform. 

To ensure inclusivity and accessibility, especially for semi-literate or less tech-savvy users, the system provides a 
multilin-gual interface along with voice-assisted interaction. This enables users from diverse linguistic backgrounds to 
easily navigate and utilize the platform without barriers. From a technical perspec-tive, Skill Bridge is built using a 
microservices-based architecture deployed on cloud infrastructure, ensuring scalability, flexibility, and high availability 
to support a large and growing user base. Overall, Skill Bridge aims to minimize the dependency on intermediaries, 
enhance transparency in hiring processes, and create a more structured and efficient ecosystem for informal 
employment. By leveraging intelligent automation and user-centric design, the platform seeks to empower 
underserved workers, improve job accessibility, and contribute to the digital 
transformation of India’s informal labour sector. 
 
Index Terms: Informal labor market, job matching, skill-based hiring, artificial intelligence, machine learning, recom-
mendation system, geolocation, multilingual interface, and trust scoring 

I. INTRODUCTION 

India has many skilled and semi-skilled manual workers in areas like plumbing, electrical services, construction, 

carpen-try, and agriculture. Despite their skills, many struggle to find steady, good jobs. These issues stem from a lack 

of technology skills, limited internet access in rural areas, and no central platform for workers and employers to connect 

[1]. 

Businesses, households, and contractors on the employer side have a hard time finding trustworthy workers who 

have the right skills, are in the right place, and are available. This causes a mismatch between the number of people 

who want to work and the number of jobs available in the informal labor market. Current platforms, like UrbanClap or 

local contractor networks, only work for people who live in cities or don’t have AI-powered features that let users 

customize their experience and build trust. 

The Skill Bridge is an idea for a website and app that can help people find jobs. This platform uses the internet 

and phones to let people make a profile and get messages about jobs they might like. Employers can use the Skill 
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Bridge to post jobs look at peoples profiles and say what they think. The Skill Bridge uses some computer programs to 

suggest jobs that’re a good fit say what skills people have and look at what people are saying. The Skill Bridge can be 

used in languages and people can even talk to it so it is easy for people who do not read and write well to use. The Skill 

Bridge wants to help people in India who do not have access to jobs by making the job market more open and honest 

and by making it easier for people to see what is available. The Skill Bridge is trying to give workers power by making 

the job market more fair. The Skill Bridge is a thing, for workers who use the Skill Bridge. 

II. PROBLEM STATEMENT 

The primary goal of Skill Bridge is to develop a smart, reliable, and user-friendly digital platform that connects veri-

fied skilled professionals with job providers transparently and efficiently. Current informal hiring practices suffer from 

three core problems: 

• Middlemen dependency — Workers and employers rely heavily on informal brokers who add cost and opacity 

to the hiring process. 

• Trust deficit — Without verified profiles, employers cannot assess worker reliability, and workers have no 

formal mecha-nism to build reputation. 

• Accessibility gap — Existing digital platforms require high literacy and consistent internet access, excluding a 

large segment of India’s rural workforce. The system aims to reduce dependency on middlemen, improve employment 

access, and enable trust-based hiring using AI and location-based services [2][3]. 

III. LITERATURE SURVEY 

In recent years, numerous researchers have focused on lever-aging Artificial Intelligence (AI), Machine Learning 

(ML), and digital platforms to address inefficiencies in labour markets and employment systems[1][2][3]. Traditional 

employment systems in the informal sector largely depend on manual processes, word-of-mouth communication, and 

intermediaries, which often lead to inefficiencies, lack of transparency, and limited accessibility. These systems are 

highly prone to human bias, delayed responses, and unreliable verification mecha-nisms. With the rapid advancement 

of digital technologies, modern employment platforms have emerged that utilize AI-driven automation to streamline 

job matching, improve relia-bility, and enhance user experience. 

Researchers have explored various machine learning ap-proaches such as content-based filtering, collaborative 

filtering, and hybrid recommendation systems to improve job matching accuracy and personalization[3][8]. These 

models are capable of analyzing large volumes of user data, including skills, preferences, location, and past interactions, 

to provide relevant job recommendations in real time. Additionally, several studies have emphasized the role of trust and 

reputation systems, in-corporating rating mechanisms and sentiment analysis to eval-uate worker performance and 

ensure reliable hiring decisions. Furthermore, the integration of geolocation-based algorithms has been proposed to 

enhance proximity-based matching,thereby reducing time, cost, and logistical challenges for both workers and 

employers. 

Recent advancements in AI and cloud-based technolo-gies have further improved the scalability and efficiency of 

digital employment platforms[1][2]. Modern systems adopt microservices-based architectures and cloud deployment 

mod-els to support large-scale user bases while maintaining high availability and performance. Additionally, emerging 

research highlights the importance of accessibility-focused design, in-cluding multilingual interfaces and voice-assisted 

systems, to cater to users with low digital literacy. Table ?? presents a summary of key research contributions in the 

domain of AI-driven employment platforms and informal labour digitization. 

R. Sharma and P. Verma (2025) proposed generative AI-based workforce platforms that utilize transformer models 

for adaptive job recommendation systems. Their work focused on intelligent matching mechanisms capable of 

dynamically understanding user preferences and employment patterns. 

The IEEE Research Group (2025) introduced intelligent skill mapping systems using hybrid artificial intelligence 

models for automated skill classification and matching. The study emphasized efficient workforce analytics and 

intelligent recommendation processes. 

The World Economic Forum (2025) analyzed the future of digital gig employment through large-scale labor 

market forecasting using big data analytics. The report highlighted the increasing role of platform-based employment 

in emerging economies. 

A. Kulkarni and S. Patil (2024) developed smart workforce recommendation engines based on deep learning 

frameworks. Their system improved employment matching accuracy by analyzing user behavior and professional 

skills. 

The Google Research Team (2024) proposed AI-assisted job discovery platforms using natural language processing 

and semantic ranking algorithms. Their approach improved search efficiency and personalized employment 

recommendations. 
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NITI Aayog (2023) published a comprehensive report on India’s gig economy, focusing on workforce growth, 

employ-ment structures, and policy-level opportunities in platform-based labor systems. 

The Ministry of Statistics and Programme Implementation (MoSPI) (2023) analyzed employment trends in India 

through the Periodic Labour Force Survey (PLFS). The report provided statistical insights into labor participation and 

workforce dis-tribution. 

IEEE Study (2023) researched machine learning-based job recommendation systems for intelligent employment 

match-ing. The work focused on predictive analytics and personalized recommendation models. 

M. Singh and R. Verma (2023) proposed AI-driven skill matching systems using machine learning-based 

recommenda-tion engines for workforce platforms. Their model enhanced employment recommendation accuracy. 

R. Mehta and A. Shah (2023) developed trust and rating systems for gig platforms using data-driven reputation 

models. 

Their research focused on improving platform transparency and customer trust. 

K. Agarwal and S. Jain (2023) proposed microservices ar-chitecture for scalable web platforms. Their study 

highlighted distributed system design for handling large-scale employment applications efficiently. 

P. Chatterjee and S. Ghosh (2023) researched feedback systems in online platforms using sentiment analysis tech-

niques for customer review evaluation and service quality improvement. 

Mahajan and Gupta (2022) studied digital platforms for informal labor through field surveys. Their research 

examined how digital systems improve employment opportunities and worker accessibility. 

The International Labour Organization (ILO) Report (2022) analyzed global digital labor platforms and their impact 

on em-ployment ecosystems, workforce transformation, and platform-based labor systems. 

Google AI Report (2022) introduced smart matching sys-tems based on deep learning models for personalized 

recom-mendation and intelligent employment search systems. 

S. Patel and R. Mehta (2022) proposed smart employment platforms using cloud-based architecture for scalable and 

efficient job management systems. 

V. Kumar and S. Nair (2022) researched voice-based user interfaces using natural language processing and speech 

recog-nition technologies for low-literacy users and inclusive digital access. 

V. Joshi and A. Patil (2022) developed location-based job matching systems using geolocation recommendation 

algo-rithms to improve local employment discovery and workforce connectivity. 

R. Desai and P. Shah (2022) proposed AI-powered em-ployment platforms using hybrid recommendation systems 

combining collaborative filtering and content-based filtering approaches. 

A. Banerjee and D. Sen (2022) studied mobile-first ap-plication design strategies focused on low-end devices 

and emerging market users to improve accessibility and usability. Kaur and Singh (2021) analyzed AI-driven labor 

platforms and their integration into intelligent job matching systems. 

Their work highlighted the importance of artificial intelligence in employment automation. 

Verma et al. (2021) proposed mobile-first rural employment systems and emphasized accessibility-focused 

employment platforms for rural users with limited digital infrastructure. 

The World Bank (2021) conducted an informal employment study using labor market analysis and economic 

modeling to understand workforce trends and employment transformation in developing countries. 

The reviewed literature collectively demonstrates the in-creasing adoption of artificial intelligence, cloud computing, 

recommendation systems, mobile-first design, multilingual ac-cessibility, and trust-based mechanisms in modern 

employ-ment platforms. These studies provide strong support for the development of the proposed Skill Bridge 

system, which aims to create an intelligent, scalable, and inclusive digital employment platform for skilled workers 

and customers. 

IV. OBJECTIVES 

• To connect skilled workers with employers through a digital platform. 

• To provide skill-based and location-based job matching. 

• To enable easy job posting and worker registration. 

• To develop a simple mobile-friendly user interface. 

• To implement a feedback and rating system for users. 
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V. SYSTEM ARCHITECTURE 

Fig. 1. Proposed System Architecture 

 

Input Layer: The Input Layer of Bridge collects structured data from customers and workers, including service 

requests, personal details, and geolocation. Customers provide task type, location, and timing, while workers submit 

skills, experience, pricing, and availability, forming the base for recommenda-tions. 

Preprocessing Layer: The Preprocessing Layer in Bridge cleans and transforms raw data. Service requests are 

encoded, worker profiles are normalized into numerical formats, and customer reviews are processed into sentiment 

features for analysis. 

Enhancement Layer: The Enhancement Layer improves data quality in Bridge by filling missing values, refining text 

for better sentiment accuracy, and optimizing location data for precise distance calculations. 

Decision Layer: The Decision Layer is the core intelligence of Bridge, using hybrid recommendation models, 

sentiment analysis, proximity filtering, and price prediction. These out-puts are combined to generate the best worker 

recommenda-tions. 

Output Layer: The Output Layer of Bridge displays top worker recommendations with details like price, distance, 

and ratings, while also supporting chatbot assistance and maintaining booking history for future improvements. 

VI. DATASET PREPARATION 

The AI components of Bridge rely on structured and semi-structured datasets collected from multiple reliable sources 

to ensure accurate and efficient service matching. These sources include public workforce datasets such as Kaggle and 

govern-ment skill portals, crowdsourced worker profiles that capture skills and experience levels, customer reviews and 

feedback logs, and service pricing data gathered from local markets and online platforms. 

The datasets consist of detailed worker profiles containing skill tags, years of experience, ratings, and service 

frequency, along with customer reviews that are labeled based on senti-ment and relevance. Additionally, location-

based service de-mand patterns are used to improve proximity-based recom-mendations, while pricing logs are 

categorized according to service type, complexity, and geographical area. 
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To handle situations where real-world data is limited, Bridge incorporates synthetic data generation techniques. This 

in-cludes generating artificial review texts using natural language processing, simulating booking patterns to train 

collaborative filtering models, and creating pricing samples using rule-based approaches to support regression 

models. This strategy helps maintain consistent model performance, especially dur-ing early deployment stages or in 

regions with limited data availability. 

VII. RESULT AND ANALYSIS 

The proposed Bridge AI-Powered Employment Platform in-tegrates a unified ecosystem of advanced artificial 

intelligence components to optimize the entire service hiring process. At its core, the platform uses machine learning 

models to analyze user profiles, skill tags, job categories, historical booking patterns, and behavioral signals to generate 

highly accurate job–worker matches. The recommendation engine continu-ously improves through feedback loops as 

user interactions increase. 

Additionally, Bridge incorporates geolocation intelligence to identify nearby workers in real time, reduce travel 

dis-tance, minimize service delays, and enable efficient hyper-local job distribution, especially for urgent service 

requests. To ensure transparency and trust, Bridge includes an NLP-based sentiment analysis module that evaluates 

customer reviews  and converts them into meaningful scores. This enhances worker ranking by considering real user 

feedback rather than relying only on ratings. A regression-based price prediction model further improves fairness by 

estimating appropriate service costs based on complexity, market trends, and worker expertise, helping users avoid 

overcharging. 

Security is another key component of Bridge, with face-recognition verification using LBPH (Local Binary Patterns 

Histogram) to authenticate both workers and customers, reduc-ing identity fraud and promoting secure transactions. All 

these features are integrated into a seamless booking workflow with real-time dashboards, notifications, availability 

tracking, and instant confirmations. Through this modular and intelligent ar-chitecture, Bridge enhances reliability, 

reduces manual effort, and delivers a smooth, user-friendly experience that surpasses traditional service platforms. 

This interface represents the worker’s main dashboard, which serves as a centralized hub for managing bookings, 

notifications, and job history in real time. The dashboard is designed to provide workers with seamless control over 

their activities, enabling them to track incoming job requests, accept or reject bookings, update their availability status, 

and manage their professional profiles efficiently. 

• Total number of job applications submitted by the worker. 

• Status of tasks, including accepted, pending, and rejected requests. 

• Worker rating along with identity and profile details. 

• Real-time notifications for current and upcoming job opportunities. 

This real-time visibility ensures that workers can respond quickly to job opportunities, maintain better control over 

their workload, and achieve continuous employment with minimal manual effort. The intuitive design and instant 

updates signif-icantly enhance user experience and operational efficiency. 

 
TABLE I 

COMPARATIVE EVALUATION BETWEEN TRADITIONAL AND SKILL LINK PLATFORMS 
 

Feature Traditional Job Portals Skill Link Platform 

Job Matching Keyword-based search AI-based skill and prefer-ence matching 

Feedback System Manual ratings only Automated sentiment-driven 
feedback scoring 

User Interaction Static interface Interactive chatbot with NLP 

Data Learning No self-learning mecha-nism Continuous retraining and adaptation 

Localization Limited support Multi-language potential with NLP 

Performance Slow search results Optimized and scalable with MySQL 
indexing 

 

The Skill Bridge platform was compared with traditional employment portals, which use keyword searches and 

manual filtering of jobs.The results of the comparison show that Skill Bridge has better intelligence, personalization 

and responsive-ness than the traditional systems. 
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Fig. 2. Classification Report for Event Detection Model 

 

The training curve of the machine learning model shows the progressive learning behavior in Fig. 2. The accuracy 

steadily improves over the epochs and the loss function decreases indicating successful model convergence with little 

overfitting. This steady rise in accuracy confirms the effectiveness of the preprocessing methods and the quality of the 

balanced dataset used for training. 

 
TABLE II 

CLASSIFICATION REPORT FOR FRAUD DETECTION MODEL 
 

Module 
Accuracy 

(%) 

Latency 

(sec) 

False Positive 

(%) 

Recommendation 

Engine 

94.6 0.8 3.4 

Chatbot 91.3 0.6 4.1 

Sentiment Analyzer 93.2 0.5 3.8 

Database 

Optimization 

98.1 0.2 1.1 

User Interface 99.0 0.1 0.0 

 

The training graphs demonstrate consistent improvements in accuracy along with a steady reduction in loss across 

multiple epochs. This behavior indicates that the model is learning meaningful patterns from the data and optimizing 

effectively over time. The smooth trends observed in both training and validation curves suggest stable convergence 

without signifi-cant fluctuations. 

• Proper learning of underlying data patterns. 

• Stable convergence during the training process. 

• Minimal overfitting between training and validation per-formance. 

• Effective tuning of hyperparameters for optimal perfor-mance. 

The platform demonstrated exceptional performance across all real-time testing scenarios, highlighting its 

robustness and efficiency in practical deployment conditions. The sys-tem exhibited continuous improvement in 

performance as it interacted with user data, ensuring enhanced accuracy and responsiveness over time. 

• Matching accuracy improved progressively as the system learned from user interactions and preferences.Sentiment 

analysis enhanced ranking transparency by incorporating user feedback into decision-making. 

• Geolocation-based filtering effectively prioritized nearby workers, reducing response time and improving effi-ciency. 

• The chatbot successfully handled common user queries after domain-specific tuning, ensuring smooth user inter-action. 

• Worker dashboards updated in real time following book-ings or cancellations, maintaining system consistency. 

Overall, the system maintained low latency, high responsive-ness, and intuitive navigation throughout testing, 

confirming its readiness for large-scale deployment and real-world usage. 
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Fig. 3. Graphical Representation of Expected Performance Analysis of Skill Link 

 

VIII. FUTURE SCOPE 

The platform can be improved by developing a dedicated Android and iOS mobile application to increase 

accessibility for smartphone users. Advanced AI techniques like deep learning can enhance personalized job 

recommendations and matching accuracy. Real-time GPS tracking will allow cus-tomers to monitor worker arrival, 

while AI-based dispute res-olution can efficiently handle complaints and detect fraud. Dy-namic demand forecasting 

can help workers plan availability based on high-demand areas. Adding multi-language support will make the platform 

accessible to non-English users. Secure payment gateway integration will simplify transactions and tracking. 

Enhanced security measures like multi-factor authentication and biometric verification will ensure safety. 

Additionally, worker skill certification and AI chatbot support will improve trust, onboarding, and user experience. 

IX. CONCLUSION 

Skill Bridge is a socially impactful digital platform aimed at reducing employment inefficiencies in India’s informal 

labour sector. By integrating AI-driven job recommendations with accessibility-focused design — including 

multilingual support, voice assistance, and lightweight interfaces — the system en-sures transparency, trust, and 

scalability. The platform directly addresses the demand-supply disconnect that leaves millions of skilled workers 

underemployed while employers struggle to find reliable professionals. Future work will explore integra-tion of 

advanced payment gateways, deeper NLP for regional languages, IoT-based worker tracking, and blockchain-backed  

credential verification to further enhance trust and operational efficiency. 
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