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ABSTRACT :

The demand for professional electrical services has grown significantly in recent years due to rapid urbanization, digital infrastructure development, and increasing
dependence on electronic devices in households and industries. Traditional methods for hiring electricians often involve unreliable recommendations, lack of
verification, delayed service, and absence of secure payment options. This paper proposes a Smart Electrician Booking System—a web-based platform that leverages
modern web technologies and geolocation services to provide a seamless connection between customers and certified electricians. The system is developed using
Python with the Flask framework, MySQL for efficient data handling, and a responsive frontend composed of HTML, CSS, and JavaScript. Core functionalities
include secure user authentication, flexible and real-time booking capabilities, integrated geolocation for proximity-based electrician search, multiple digital
payment methods, and an interactive user interface. Automated notifications, customer feedback, and dashboard management provide a holistic service experience.
The system is built with scalability and modularity in mind, making it adaptable for integration with smart home technologies and future enhancements such as
real-time tracking and Al-based recommendations.
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l. Introduction

In the digital era, technological advancements have revolutionized the way services are delivered and consumed. However, the process of hiring
electricians remains largely traditional and inefficient in many parts of the world. Customers typically rely on personal contacts, local directories, or
unregulated service providers, which results in uncertainty regarding the quality of service, safety, and availability. The Smart Electrician Booking System
(SEBS) aims to fill this gap by developing an intelligent, user-friendly platform that connects customers with licensed and verified electricians using
digital technologies.

A. Challenges in Existing Systems

Existing service booking methods are plagued with various limitations. Firstly, locating an available and qualified electrician requires manual effort and
often leads to delays. Secondly, there is a lack of centralized databases to verify electrician credentials, which raises concerns about safety and service
quality. Thirdly, payments are primarily handled in cash, with no transparency or record, which opens the door for disputes. Furthermore, the lack of
geolocation capabilities means that the customer cannot identify nearby electricians quickly, extending wait times unnecessarily. The absence of
automated communication tools also leads to miscommunication and poor service coordination. These factors collectively necessitate a technologically
advanced solution.

I1. Literature Review

Various studies and commercial implementations have laid the groundwork for digital service booking systems. Online marketplaces like UrbanClap and
TaskRabbit offer platforms for booking services, including electrical work, but they lack real-time location tracking and specialization for electrician
services. Academic research has emphasized the role of geolocation in enhancing customer satisfaction in mobile applications, especially when combined
with interactive mapping libraries like Leaflet.js and OpenStreetMap.

Security in online systems is another crucial area of study. The importance of encrypted password storage, secure session management, and multi-factor
authentication has been well documented. These practices ensure that user data is protected from cyber threats. In terms of user experience, responsive
UI/UX design is known to significantly improve customer retention. Studies show that platforms that prioritize accessibility, especially across mobile
and desktop devices, see higher engagement.

Automated notifications have also been identified as a factor that improves service reliability and communication. Push and email alerts can keep users
informed about booking confirmations, cancellations, and upcoming appointments. Finally, smart home integration is a growing trend that presents new
opportunities for electricians skilled in handling loT-based devices.
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I11. System Modules
A. User Authentication

The authentication module ensures secure access by requiring all users—both customers and electricians—to register and log in with unique credentials.
Passwords are hashed using the Werkzeug security module, ensuring they are never stored in plaintext. Sessions are managed securely to maintain user
context. The system supports optional email verification and is designed to accommodate future integration of two-factor authentication (2FA) using
OTPs or authentication apps.

B. Booking and Scheduling

This module provides an interactive calendar interface where customers can choose suitable time slots. The module checks electrician availability in real-
time, ensuring no double bookings occur. Bookings can be confirmed, rescheduled, or canceled, with email confirmations sent at each step. The logic is
built to handle concurrent booking requests, ensuring robustness in high-traffic scenarios.

C. Geolocation and Mapping

Using Leaflet.js and OpenStreetMap, the system displays a dynamic map highlighting the location of all available electricians. Customers can see
proximity, reviews, and availability. The map interface supports real-time updates, enabling users to find the nearest and highest-rated electrician quickly.
The geolocation data is retrieved through browser APIs and secured with HTTPS protocols.

D. Notifications and Communication

This module uses SMTP to send email notifications and supports integration with SMS gateways for real-time alerts. Notifications are sent for booking
confirmations, cancellations, and payment verifications. An in-platform messaging feature is planned to allow real-time chat between customers and
electricians to clarify service requirements.

E. Backend Logic

The backend handles the business logic and ensures smooth coordination between frontend requests and database operations. Real-time functionalities
such as notifications and chat are managed through WebSockets. Encryption workflows ensure sensitive data such as user information and payment
details are protected. RESTful APls are designed for future integration with mobile apps or third-party services.

F.ElectricianDashboard
Electricians access a personalized dashboard that allows them to view upcoming bookings, set availability, track earnings, and respond to customer

queries. Performance metrics such as average rating, number of completed jobs, and earnings history are also presented in graphical formats to encourage
self-improvement and transparency.

V. Implementation

The system employs an agile development methodology with frequent iteration and user feedback loops. The backend is built using Flask, a lightweight
but powerful Python web framework. Data is managed using MySQL, ensuring fast retrieval and complex query handling for real-time services. The
frontend interface is crafted with responsive design principles using HTML5, CSS3, and JavaScript.

Geolocation is implemented via Leaflet.js with integration of OpenStreetMap for public map data. Secure HTTPS endpoints and CORS policies ensure
safe data exchange. Payment methods are handled through a modular payment gateway system supporting UPI, PayPal, QR code transactions, and COD.
Payment confirmation triggers automatic email receipts to enhance transaction security.

Testing is conducted across multiple stages: unit testing validates module logic, integration testing checks end-to-end functionality, and load testing
ensures the system handles concurrent users effectively. After pilot deployment, feedback was collected and incorporated into the final version, which is
now hosted on a secure cloud environment to ensure availability and data redundancy.

V. Features

. User Interface: Designed with accessibility in mind, supports mobile and desktop users with fluid layouts and intuitive navigation.
e  Authentication: Secured login and registration system, with password encryption and future-proof design for 2FA.

. Geolocation: Real-time mapping helps users locate and compare electricians nearby.

. Payment Integration: Multiple secure options supported, including digital receipts and potential wallet integration.

. Notifications: Automated alerts for all important actions to ensure transparency and coordination.

. Electrician Dashboard: Helps professionals manage their services efficiently with visual insights.
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V1. Future Enhancements

e  Advanced Geolocation: Adding real-time route tracking and live ETA calculations will improve customer transparency and trust.

e  Al-based Matching: A recommendation engine using machine learning can analyze user preferences and past behavior to match the best
electrician for each job.

e  Smart Home Integration: Extend services to support smart device setup, troubleshooting, and maintenance. This expands market reach and
prepares electricians for emerging trends.

. Flexible Payment Options: Include cryptocurrency wallets and EMI plans for large projects. Also, build a digital wallet for repeat customers
to simplify payments.

e  Voice Assistant Integration: Allow users to interact with the platform via voice commands for easier booking and support.

VI1I. Conclusion

The Smart Electrician Booking System effectively modernizes the process of hiring electrical professionals by leveraging web technologies, secure
authentication, real-time geolocation, and multi-channel communication. It ensures a smooth, efficient, and transparent experience for both customers
and electricians. Its modular design supports future enhancements, including Al-based service matching and smart home support. By digitalizing a
traditionally offline industry, this system lays the foundation for scalable and intelligent service platforms.
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