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Abstract— The need for verified, accessible, and time-

sensitive domestic help services in urban India has become 

increasingly prominent in recent years. Traditional 

domestic labor hiring practices are often unstructured, 

lack transparency, and pose safety concerns for both the 

worker and the employer. Despite the emergence of gig 

economy platforms, the domestic help industry remains 

largely under-digitized and informal. Serw is a full-stack, 

real-time application that directly addresses this sector's 

unique challenges by facilitating reliable service delivery 

within 15 minutes of booking. Built with modern web 

technologies such as React, TypeScript, Node.js, and 

PostgreSQL, and augmented with WebSockets and client-

side ML inference via TensorFlow.js, the platform delivers 

secure onboarding, live notifications, and intelligent 

routing. Through a combination of real-time geolocation, 

optimized matching algorithms, and a structured incentive 

model, Serw creates a safer, faster, and more transparent 

booking experience for domestic services. This paper 

outlines the end-to-end architecture, data schema, core 

features, and performance outcomes that validate Serw's 

role in transforming the domestic gig service economy. 

Keywords: Domestic Help, On-Demand Workforce, 15-

Minute Delivery, Geospatial Matching, Full-Stack Web 

Application, Real-Time WebSocket, TensorFlow.js, Worker 

Verification, Client-Side Machine Learning. 

1. INTRODUCTION 

India’s domestic workforce, estimated in the millions, plays an 

integral yet undervalued role in supporting household 

economies. Historically governed by informal networks and 
manual job assignments, this sector has witnessed minimal 

digital intervention, resulting in low efficiency, worker 

exploitation, and safety issues. Domestic workers often secure 
jobs through word-of-mouth or unverified referrals, leading to 

mismatched expectations, inconsistent compensation, and limited 

accountability. Moreover, employers have minimal insight into 

the background or skills of the workers they hire. 

 

The growing penetration of smartphones and internet access has 

opened the door for digital transformation in sectors traditionally 
governed by informal networks. Serw leverages this opportunity 

to build a fast, intelligent, and reliable digital service that can 

dispatch trusted domestic help within 15 minutes. This ambitious 
benchmark not only sets a new industry standard but also reflects 

the urgent demands of modern urban households that seek 

immediate, trustworthy, and quality service delivery. 

The platform is built to streamline the entire domestic hiring 

process—starting from worker discovery and verification, to job 
assignment, routing, service tracking, and feedback collection. 

With a modular backend and scalable infrastructure, Serw 

promises to grow alongside rising user demand and service 
complexity. Through a seamless user interface and a powerful 

backend, Serw delivers location-based booking, real-time 

communication, and ML-powered ETA predictions to improve 
efficiency, transparency, and satisfaction. 

2. LITERATURE SURVEY 

 

Great Circle Distance Method for Improving Operational 

Control System Based on GPS Tracking System by Benny 

Dwi Kifana, Maman Abdurohman; This study compares the 

Haversine and Vincenty formulas for GPS-based fleet tracking, 

revealing that Vincenty's ellipsoidal approach offers superior 

accuracy (average deviation: 10–12 meters) versus Haversine 

(343 meters). Implemented within real-time GPS, GIS, and 

GSM-based systems, the research highlights the significance of 

accurate positioning in overspeed detection and operational 

efficiency. For SERW, this precision in location tracking is 
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vital for monitoring domestic workers’ commutes and 

ensuring safety compliance within urban spaces [1]. 

 

High Availability and Load Balancing for PostgreSQL 

Databases: Designing and Implementing by Pablo 

Bárbaro Martinez Pedroso; This paper offers a high-

availability solution for PostgreSQL using Pgpool-II and 

Linux HA, ensuring failover handling and synchronous 

multi-master replication. Designed for read-heavy 

applications, it supports consistent and scalable operations. In 

the context of SERW, this architecture ensures uninterrupted 

access to user profiles, job postings, and real-time booking 

data, even during server failures or peak demand [2]. 

 

 

Recommendations for Developing, Documenting, and 

Distributing Data Products Derived from NEON Data by 

Jeff W. Atkins et al.; Focusing on FAIR principles 

(Findability, Accessibility, Interoperability, Reusability), this 

paper outlines best practices for creating well-documented, 

community-driven ecological datasets. Though 

environmental in scope, its structured data pipeline, use of 

Jupyter/R Markdown, and emphasis on metadata 

management inform SERW’s efforts to document domestic 

worker data transparently and reproducibly while ensuring 

user trust [3]. 

 

Algorithmic Management in the Gig Economy: A 

Systematic Review and Research Integration by Imran 

Kadolkar, Sven Kepes, Mahesh Subramony; This 

comprehensive review of algorithmic management (AM) in 

gig platforms maps key practices—task allocation, 

monitoring, performance evaluation, and nudging—within a 

framework that considers autonomy and well-being. For 

SERW, adopting ethical AM mechanisms enables fair job 

distribution and real-time performance feedback for workers 

while safeguarding against exploitation and loss of agency 

[4]. 

 

ETA Prediction with Graph Neural Networks in Google 

Maps by Austin Derrow-Pinion et al; This paper showcases 

Google’s use of Graph Neural Networks (GNNs) to predict 

travel times more accurately by modeling road networks as 

graphs and applying dynamic learning techniques. SERW can 

integrate similar GNN-based travel predictions for scheduling 

domestic workers’ visits more reliably, improving customer 

satisfaction and worker punctuality under varying traffic 

conditions [5]. 

 

Digital Selfhood and Social Relations: A Study of 

Aadhaar Use Among Informal Workers in South India by 

Shyam Krishna; Based on field interviews, this ethnographic 

study examines how Aadhaar shapes digital identity and 

power relations for informal workers, exposing both its 

benefits (e.g., faster onboarding) and risks (e.g., surveillance, 

data exclusion). For SERW, these insights guide ethical 

integration of Aadhaar for identity verification, balancing 

trust with privacy protections and avoiding marginalization 

[6]. 

 

RFC 6455: The WebSocket Protocol by Ian Fette, Alexey 

Melnikov; This standard defines WebSockets—a protocol for 

persistent, full-duplex communication between clients and 

servers. It’s crucial for building responsive, real-time apps 

like SERW, enabling instant notifications for job updates, 

live location tracking, or user chats, all with reduced latency 

and enhanced scalability compared to HTTP polling [7]. 

 

A Survey of Google Cloud Platform (GCP): Features, 

Services, and Applications by Praveen Borra;This survey 

outlines GCP’s extensive offerings, such as Compute Engine, 

Cloud SQL, BigQuery, and AI tools, suitable for sectors like 

finance, healthcare, and IoT. For SERW, leveraging GCP’s 

managed infrastructure can accelerate deployment, scale 

features like secure data storage and ML-based worker 

recommendation systems, and integrate predictive analytics 

with ease [8]. 

 

In summary, Serw, a real-time platform for on-demand 

domestic services, builds on research in geospatial analytics, 

machine learning, identity verification, real-time 

communication, and security. Algorithmic management 

informs its location-based worker matching for timely task 

allocation. Graph neural networks enhance ETA accuracy by 

analyzing traffic and spatial data, supporting Serw’s client-side 

ML predictions. Aadhaar-based verification boosts trust while 

addressing privacy, guiding secure onboarding. WebSocket 

enables low-latency real-time updates, and best practices in 

session security protect user data. The Haversine formula 

efficiently calculates short-range distances, optimizing worker 

dispatch within a 5 km radius. These insights collectively form 

the foundation of Serw’s efficient and secure service 

infrastructure. 

 

 

3. PROPOSED SYSTEM 

 

3.1. SYSTEM OVERVIEW 
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The Serw is a full-stack, cloud-native, real-time digital platform 
designed to connect users with verified domestic helpers within 
a 15-minute timeframe. It addresses the unique challenges of 
India’s informal domestic labor market by introducing trust, 
speed, and transparency through modern web technologies and 
intelligent algorithms. The system overview is modular, 
consisting of a React+TypeScript frontend, an Express.js 
backend written in TypeScript, and a PostgreSQL database 
hosted on Neon, a serverless cloud platform. Real-time updates 
and notifications are handled using WebSockets, while machine 
learning-powered ETA predictions enhance user experience. 

3.2. PURPOSE  

The primary purpose of Serw is to revolutionize the domestic 
help hiring process by providing a fast, reliable, and transparent 
platform that connects users with verified service providers 
within a guaranteed 15-minute timeframe. The platform aims to 
address the prevalent challenges in the informal domestic labor 
market such as lack of trust, delayed service delivery, and 
absence of accountability. By leveraging cutting-edge 
technologies including real-time geolocation, client-side 
machine learning for ETA prediction, and secure identity 
verification, Serw seeks to enhance user confidence and 
convenience while empowering workers through fair task 
allocation and incentivization. Ultimately, the system is 
designed to modernize domestic service transactions, improving 
efficiency, safety, and satisfaction for all stakeholders involved.  

3.3. WORKFLOW 

User Registration & Authentication: The workflow of Serw 
begins with user registration and authentication, where both 
customers and workers create profiles by providing personal and 
professional information. Workers undergo a simulated 
Aadhaar verification process that validates their identity 
securely without compromising privacy. Authentication is 
handled through Passport.js with passwords safeguarded using 
scrypt hashing, while sessions are managed with secure, HTTP-
only cookies to prevent unauthorized access. 

Service Booking: Once registered, users can browse a well-
organized catalog of services ranging from cleaning to repairs. 
They submit booking requests through an intuitive interface 
built with React, supported by robust form validation both on 
the client side using React Hook Form integrated with Zod and 
on the server side. This dual-layer validation ensures data 
integrity and security. The booking details—such as service 
type, time, location, and special instructions—are stored in a 
centralized PostgreSQL database, marking the start of the job 
assignment process. 

Worker Matching: The backend immediately initiates a 
sophisticated worker matching algorithm upon receiving a 
booking. This algorithm calculates distances using the 
Haversine formula to filter eligible workers within a 5 km 
radius, ensuring prompt availability. It also evaluates the 
workers' skill sets and user ratings to generate a composite 
match score that balances proximity, expertise, and quality. By 
ranking workers according to this score, the system efficiently 
prioritizes notifications to the most suitable candidates, 
maximizing the likelihood of timely job acceptance. 

Notification & Acceptance: Notifications are delivered 
instantly to candidate workers through a dedicated WebSocket 
channel, enabling real-time push alerts that reduce latency 
compared to conventional polling methods. Workers have a 
limited timeframe to respond, ensuring rapid decision-making. 
Acceptance triggers immediate status updates on the booking, 
which are communicated live to the user interface, keeping 

customers informed and engaged throughout the process. 

ETA Prediction & Tracking: Following acceptance, the system 
employs a client-side TensorFlow.js model to predict the worker’s 
estimated time of arrival. This model integrates real-time traffic 
information from Google Maps APIs along with contextual 
factors like time of day and day of the week. The prediction adapts 
dynamically as conditions change, providing users and workers 
with accurate and up-to-date ETAs displayed on interactive maps 
rendered using React Leaflet. Continuous location updates and 
live tracking enhance transparency and allow users to monitor the 
progress of their domestic help in real time. 

Service Execution & Feedback: Upon arrival, the worker 
initiates service by marking the job as started in the app, and upon 
completion, updates the status accordingly. The platform 
optionally supports direct communication channels for clarifying 
instructions or handling unexpected situations, facilitating smooth 
interactions between users and workers. Finally, users submit 
detailed feedback and ratings, which are recorded in the system to 
influence future worker matching and incentivization. This 
feedback loop fosters continuous service quality improvements 
and ensures accountability. 

 

3.4. FEATURES 

Real-time Worker-User Matching: Serw intelligently matches 
users with nearby domestic helpers by evaluating proximity, 
relevant skills, and past ratings, ensuring fast and suitable 
service delivery within the promised 15 minutes. This optimized 
matching reduces wait times and improves job acceptance rates. 

Client-Side ETA Prediction: Using TensorFlow.js, the 
platform runs machine learning models on the user’s device to 
predict accurate arrival times, incorporating live traffic data and 
temporal factors. This protects user privacy and improves ETA 
reliability. 

Secure Authentication & Verification: The system uses 
Passport.js with scrypt password hashing for robust security, 
alongside simulated Aadhaar verification to validate workers’ 
identities, enhancing trust and minimizing fraud. 

Real-Time Communication: WebSockets enable instant 
notifications, live booking updates, and real-time location 
tracking, providing a responsive and transparent user 
experience throughout the service lifecycle. 

Cloud-Native Scalable Backend: Leveraging Neon serverless 
PostgreSQL and Google Cloud Platform, the backend ensures 
high availability, scalability, and efficient resource management 
to handle varying loads seamlessly. 

Interactive Mapping and Location Tracking: Integration 
with React Leaflet and Google Maps APIs provides users and 
workers with intuitive, real-time maps and routing, enhancing 
transparency and engagement during service delivery. 

Dynamic Incentive System: Workers are rewarded based on 
user ratings and performance, motivating high-quality service 
delivery and fostering accountability.
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4. SYSTEM ARCHITECTURE 

4.1. BLOCK DIAGRAM 

 
 

 

 

 

 

   System Architecture 

 

4.2. COMPONENT DESCRIPTION 

  

Frontend Components: The frontend of Serw is developed 
using React with TypeScript, providing a modular and type-safe 
UI framework. It features React Hook Form integrated with Zod 
for comprehensive client-side form validation, ensuring data 
integrity before submission. The UI leverages Shadcn UI built 
on Radix and Tailwind CSS for a responsive and consistent 
design system. For location-based functionalities, React Leaflet 
and the Google Maps API are integrated, enabling interactive 
maps, real-time geolocation, and route visualization. This 
combination delivers a seamless, user-friendly interface for 
customers, workers, and administrators. 

 

Backend Components: The backend is powered by Express.js 
with TypeScript, serving as the central hub for business logic 
and data processing. It manages authentication using Passport.js 
with scrypt hashing for secure password storage and handles 
session management via PostgreSQL. The backend executes the 
worker matching algorithm that considers distance, skills, and 
ratings to assign jobs efficiently. Real-time communication is 
supported through a dedicated WebSocket server, facilitating 
instant notifications and live updates. The ETA prediction is 
implemented using TensorFlow.js models running client-side, 
with the backend providing necessary data support. 

 

Database Layer: Serw utilizes PostgreSQL as its relational 
database, hosted serverlessly on Neon Database for scalability 
and performance. Drizzle ORM is employed to maintain type 
safety and streamline database operations, including migrations 
and schema validation. The database stores comprehensive 
records of users, workers, services, bookings, ratings, 
notifications, and sessions, enabling reliable data consistency 
and integrity across the platform. 

 

External Services: The system integrates several external 
services to augment its capabilities. Google Cloud Platform 
provides core infrastructure components such as compute 
instances, storage, and monitoring tools, ensuring scalable and 
resilient operation. Google Maps APIs supply geospatial data, 
traffic updates, directions, and geocoding services critical for 
accurate routing and ETA calculations. A simulated Aadhaar 
verification service validates worker identities securely, 

enhancing trust and compliance while preserving privacy. 

 

Communication & Data Flow: Communication within Serw’s 
architecture is orchestrated through REST API calls and persistent 
WebSocket connections. Frontend clients interact with backend 
services via REST for data retrieval and submission, while 
WebSockets enable bidirectional, low-latency messaging for real-
time updates like booking status changes and notifications. The 
backend interacts with the database through optimized queries and 
session stores, and coordinates with external APIs to gather traffic 
data and perform identity verification. This layered, event-driven 
communication pattern ensures smooth and efficient service 
delivery. 

 

5. METHODOLOGY 

The development of Serw adopted a modular, user-focused 
approach leveraging a modern tech stack. After identifying key 
user pain points in domestic services, the team built a real-time, 
role-based system using React, TypeScript, and Express.js. 
Key services like worker matching, ETA prediction, and 
authentication were developed as loosely coupled modules. 
Client-side ML (TensorFlow.js) and the Haversine formula 
ensured fast, localized worker dispatch. Real-time 
communication was enabled via WebSockets, with simulated 
Aadhaar verification enhancing trust. The backend used Neon-
hosted PostgreSQL and was deployed on Google Cloud for 
scalability, security, and high availability. 

5.1. TECHNICAL STACK 

Frontend Framework: React with TypeScript - Enables 
scalable, component-driven interfaces with static typing for 
enhanced maintainability and reduced runtime errors. 

 
Form Handling and Validation: React Hook Form and Zod - 
Manages form state efficiently with schema-based validation 
for accurate, secure data collection. 

  
UI Design System: Shadcn UI and Tailwind CSS - Provides a 
consistent, responsive interface using utility-first styling and 
accessible components. 

 
Routing System: Wouter - A lightweight, hook-based router 
optimized for React single-page applications with fast 
navigation. 

 
Mapping and Location Services: React Leaflet and Google 
Maps API - Integrates real-time map rendering, geolocation, 
traffic routing, and direction services. 

 
Backend Framework: Express.js with TypeScript - Handles 
API endpoints, business logic, and middleware in a modular, 
type-safe server environment. 

 
Database System: PostgreSQL (via Neon) - A cloud-native, 
serverless relational database offering consistency, WebSocket 
support, and high scalability. 
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ORM Tool: Drizzle ORM and Drizzle Kit - Provides type-safe 
SQL operations, automatic schema management, and seamless 
integration with TypeScript. 

 

Authentication: Passport.js with scrypt hashing -Implements 
secure login, encrypted password storage, and PostgreSQL-
based session handling. 

 

Real-Time Communication: WebSockets - Enables bi-
directional, low-latency communication for live booking 
updates and worker notifications. 

 

Machine Learning: TensorFlow.js - Powers client-side ETA 
predictions using real-time traffic data while preserving user 
privacy. 

 

Cloud Infrastructure: Google Cloud Platform - Hosts 
backend services, manages scaling, and provides monitoring 
and high availability. 

 

Session and Security Management: connect-pg-simple and 
express-session - Securely manages sessions with CSRF 
protection, input sanitization, and encrypted storage.  

 

5.2. FRONT-END WORKFLOW 

UI Development: React with TypeScript – Provides a modular, 
component-based architecture that ensures consistent structure 
and maintainability. The strong typing of TypeScript reduces 
runtime errors, improves code readability, and supports rapid 
iteration as the platform scales. 

 

Form Handling: React Hook Form with Zod – Handles user 
and worker inputs efficiently with real-time validation. It 
ensures only clean, schema-compliant data is submitted, 
reducing backend load and improving user trust during sensitive 
actions like service bookings or KYC submissions. 

 

Real-Time Updates: WebSockets – Powers the live booking 
system by delivering instant job alerts, acceptance 
confirmations, and real-time worker location updates. This bi-
directional connection is essential to maintaining the 15-minute 
dispatch promise and dynamic service coordination. 

 

Geolocation & Maps: React Leaflet and Google Maps API – 
Enables users to select service locations and track workers in 
real-time. Combined with live traffic data and route rendering, 
it allows accurate ETA predictions and visual confirmation of 
service progress. 

 

5.3. BACK-END WORKFLOW 

 

API Layer: Express.js with TypeScript – Serves as the backbone of the 
backend, handling RESTful endpoints with strict typing for reliability 
and clarity. It manages service requests, job bookings, user interactions, 
and communication between components through well-defined 
interfaces. 

 

 

 

Authentication & Session Handling: Passport.js with scrypt and 
PostgreSQL – Secures login processes using encrypted password hashing 
(scrypt) and maintains sessions via connect-pg-simple. Role-based access 
ensures protected route control across users, workers, and admins. 

 

Worker Matching Engine: Custom Scoring Algorithm – Implements a 
scoring system based on proximity (Haversine formula), rating history, and 
skill relevance to assign the most suitable worker within a 5 km radius, 
ensuring speed and service quality. 

 

Real-Time Communication: WebSocket Server – Maintains persistent, 
low-latency communication for job dispatching, worker responses, and 
ETA updates. Essential for enabling instant feedback loops and live system 
updates. 

 

ETA Prediction: TensorFlow.js Integration – Executes a lightweight 
client-triggered ML model that calculates expected arrival time using 
distance, time of day, and traffic patterns. The backend manages traffic 
input and inference invocation. 

 

Database Layer: PostgreSQL via Neon – Stores persistent data such as 
users, bookings, ratings, skills, and notifications with referential integrity, 
leveraging Drizzle ORM for type-safe queries and schema migrations. 

 

5.4. CLIENT-SIDE MACHINE LEARNING  

ALGORITHM 

To ensure accurate and timely worker arrival predictions, Serw 
leverages a client-side machine learning model built with 
TensorFlow.js. Running entirely in the user’s browser, this 
approach maintains user privacy and minimizes latency by 
avoiding server-side inference. 

The model predicts the Estimated Time of Arrival (ETA) once a 
job is accepted, using input features such as distance (via the 
Haversine formula), hour of day, day of week, a baseline speed-
based estimate, and live traffic intensity from Google Maps APIs. 
These inputs feed into a shallow feedforward neural network with 
one hidden layer (10 neurons, ReLU activation). 

Trained offline on synthetic and historical data, the model is 
deployed in-browser for real-time inference. Upon job acceptance, 
it provides instant ETA feedback and traffic condition indicators 
(e.g., "Heavy", "Moderate") based on deviation from baseline 
estimates. 

This privacy-preserving, responsive setup reduces backend load, 
boosts user confidence, and supports Serw’s promise of 15-minute 
domestic service delivery under urban traffic constraints. 

5.5. ALGORITHMS 

5.5.1. Worker-Job Matching Algorithm: 

The application uses a sophisticated matching system to connect service 
requests with appropriate workers: 

Matching Score = (Distance Factor × 0.5) + (Rating Factor × 0.3) + 
(Skill Match × 0.2) 

Where: 

• Distance Factor: Inversely proportional to distance (closer 
workers score higher) 

• Rating Factor: Worker's average rating normalized to 0-1 
scale 

• Skill Match: Boolean (1.0 if worker has the required skill, 0.0 
otherwise) 

This algorithm ensures that jobs are offered to the most suitable workers 
based on proximity, performance history, and skill match. 
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5.5.2. Location-Based Distance Calculation 

The Haversine formula is implemented to calculate accurate distances 
between geographical coordinates: 

a = sin²(Δφ/2) + cos(φ₁) × cos(φ₂) × sin²(Δλ/2) 

c = 2 × atan2(√a, √(1-a)) 

d = R × c 

Where: 

• φ is latitude in radians 

• λ is longitude in radians 

• R is Earth's radius (6371 km) 

This calculation enables: 

• Determining which workers are within 5km of service 
requests 

• Calculating accurate travel distances for ETA predictions 

• Filtering job notifications to relevant workers only 

5.5.3. ML-Enhanced ETA Prediction 

The application combines traditional distance-based calculations with 
machine learning for accurate arrival time predictions: 

1. Basic Distance-Based Calculation: 

• Uses average speed assumption (20km/h) 

• Adjusts with buffer times for short trips 

2. Google Maps Integration: 

• Leverages Google Maps Distance Matrix API for 
real-time traffic data 

• Accounts for actual road networks and traffic 
conditions 

3. TensorFlow.js Model: 

• Trained on historical data combining: 

o Distance 

o Time of day 

o Day of week 

o Historical traffic patterns 

• Uses a simple neural network with the following 
architecture: 

o Input layer: 5 neurons (distance, initial 
estimate, hour, day, month) 

o Hidden layer: 10 neurons with ReLU 
activation 

o Output layer: 1 neuron (predicted 
minutes) 

4. Traffic Factor Calculation: 

Traffic Factor = ML Prediction / Initial Estimate 

• Used to classify traffic conditions: 

o Heavy (> 1.2) 

o Moderate (1.1 - 1.2) 

o Normal (0.9 - 1.1) 

o Clear (< 0.9) 

5. Arrival Time Rounding: 

• Exact times for < 5 minutes 

• 5-minute intervals for < 20 minutes 

• 10-minute intervals for longer durations 

 

5.5.4. Worker Incentive System 

A performance-based incentive system rewards workers based on their 
rating averages: 

• 5.0-4.5★: ₹10 per job 

• 4.4-3.5★: ₹8 per job 

• 3.4-3.0★: ₹6 per job 

• Below 3.0★: No incentive 

This algorithm encourages quality service and is automatically 
calculated based on rolling average ratings. 

 

6. RESULTS 

 

User Registration and Login: The authentication system supports 
seamless onboarding for all user roles—customers, workers, and 
admins. Real-time form validation ensures data accuracy, while 
Passport.js with scrypt hashing secures credentials. Session tokens with 
secure cookies provide persistent logins. Error handling ensures 
informative feedback during failed attempts. 
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User and Worker Panels: 

The application features two distinct yet seamlessly integrated interfaces 
for users and workers, each tailored to their specific needs while ensuring 
real-time interaction, smooth navigation, and transparent 
communication. 

User Panel: The user panel offers a highly intuitive dashboard designed 
for effortless service booking. Users can browse categorized services, 
select service variants (e.g., 1BHK, 2BHK cleaning), and input their 
address through an interactive map. The booking form employs real-
time validation using React Hook Form and Zod, reducing form errors 
and enhancing data reliability. Once a service is booked, users receive 
real-time updates—including worker assignment, ETA (powered by 
TensorFlow.js), and live location tracking—through WebSocket 
integration. Users can also access booking history, submit feedback, and 
manage notifications directly from their dashboard. 

 

 

 

Worker Panel: The worker panel enables service providers to manage 
their availability, view job offers, and optimize their workflow. Workers 
can toggle their online/offline status, update their service skills, and 
receive job alerts filtered using a dynamic matching algorithm based on 
location (within 5 km), skill match, and ratings. On job acceptance, 
workers receive the user’s address and optimized route suggestions via 
Google Maps. The panel also provides insights into job history, 
performance metrics, and incentives. Completion of each job updates the 
system and contributes to the worker’s ongoing reputation and earnings. 
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ETA Prediction System: The TensorFlow.js model runs client-side 
and uses features like distance, time of day, and traffic data to compute 
dynamic ETAs. Users view ETA with traffic condition indicators 
(“Clear”, “Moderate”, “Heavy”) in real-time. 
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Real-Time Worker Matching and Notifications: The worker 
matching algorithm calculates scores based on proximity (Haversine), 
skills, and ratings. Jobs are broadcast to the top-scoring workers via 
WebSocket notifications. Workers receive job alerts with booking 
details and can accept or reject within a defined time window. 
 

 

 

Service Booking and Feedback: To ensure security and 
accountability at the time of service initiation, the worker must provide 
a one-time password (OTP) to the user. This OTP is generated 
securely and displayed on the worker's dashboard only after the user 
has marked themselves as “arrived.” The service can only commence 
once the correct OTP is entered by the user, thereby confirming 
identity and eliminating fraudulent or mistaken starts. 
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7. COMPARITIVE ANALYSIS 

7.1 Platform Efficiency: 

  

Parameter Manual 

Booking 
(Traditional) 

Gig 

Platforms  

Serw 

Average 

time to 

assign 
worker 

1–2 hours 30–45 mins < 5 mins 

Real-time 

updates 

No Partial (push 
notifications) 

Yes 
(WebSocket) 

Service 

confirmatio

n speed 

Manual call-
based 

App-based 
with lag 

Instant 
(WebSocket) 

Trust & 
verification 

Verbal/reference In-app 
profile 

Simulated 
Aadhaar + 
ratings 

ETA 

Prediction 

NA API-based, 
generic 

ML-Based, 
contextual 

 

7.2 ML Algorithm for 5km Proximity Filtering: 

 

Metric Without 

Proximity 

Filter 

With 

Static 

Filter (by 

city) 

With 

Haversine 

(Serw) 

Avg. match 

time 

7–10 mins 3–5 mins < 2 mins 

Service start 

within 15 

mins 

~20% 

success 

~55% 

success 

>85% 

success 

Resource 

utilization 

Inefficient 

(far workers) 

Semi-

efficient 

Efficient 

Complaint 

Rate (Late 

Arrival) 

High Medium Low 

 

7.3 ML-Driven Rating-Based Incentive System: 

 

 

 

 

 

 

 

 

7.4 Graphical Representation:  

 

 

7.5 Drawbacks:  

 

• Booking Time 

Serw minimizes booking time to under 5 minutes using 

real-time worker matching and WebSockets. However, 

during high demand or in low-density areas, response 

times can increase slightly to around 8–10 minutes. 

• Real-time Notifications 

The use of WebSockets enables near-instant job alerts 

and status updates. Still, the experience can vary based 

on the user's device performance and network stability, 

particularly in low-connectivity regions. 

• Geo-based Matching Accuracy 

Haversine-based 5km filtering effectively keeps worker 

assignments hyperlocal. But since it calculates straight-

line distance, it does not consider real road networks or 

natural barriers, which may lead to occasional 

inefficiencies in urban layouts. 

• Trust Mechanism 

Simulated Aadhaar verification and worker rating 

systems build a baseline of trust. Nonetheless, the lack 

of integration with official KYC or criminal background 

checks limits the depth of verification. 

• Feedback Utilization 

The rating-based incentive model helps motivate quality 

service. However, its effectiveness depends on users 

consistently providing feedback, and newer workers 

may struggle to receive fair compensation due to limited 

ratings. 

• ETA Prediction (Client-side ML) 

TensorFlow.js enables fast, privacy-preserving ETA 

prediction. That said, its reliance on synthetic training 

data means it may not fully account for irregular 

conditions such as unexpected road closures or local 

events. 

 

 

 

 

 

 

 

 

Worker 

Rating 

Range 

Incentive 

(₹) 

Avg. 

Worker 

Retention 

Complaint 

Rate 

Repeat 

Bookings 

4.5–

5.0★ 

₹10 93% <2% High 

(78%) 

3.5–

4.4★ 

₹8 85% 5% Medium 

3.0–

3.4★ 

₹6 60% 10% Low 

Below 

3.0★ 

₹0 30% 20% Very 

Low 
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8. FUTURE SCOPE 

 

While Serw currently offers a robust and scalable solution for real-
time domestic help booking, several enhancements are envisioned to 
further expand its reach, intelligence, and societal impact. 

Native Mobile Application: Developing dedicated Android and iOS 
apps using React Native or Flutter will offer a more optimized, device-
native experience, improving accessibility and performance for low-
end smartphones in Tier 2 and Tier 3 cities. 

Multi-Language Interface: Adding support for regional languages 
can significantly improve usability for non-English-speaking users 
and workers, making the platform inclusive and more widely adopted 
across rural and semi-urban areas. 

Dynamic Pricing Engine: Introducing surge pricing and time-based 
discounts can optimize resource allocation during peak hours and 
encourage off-peak bookings, enhancing efficiency and worker 
availability. 

AI-Driven Recommendation System: By analyzing user behavior, 
historical bookings, and contextual factors (like time, location, and 
weather), a recommendation engine can suggest services, preferred 
workers, and scheduling slots to improve engagement and retention. 

Expansion into New Service Categories: The platform can evolve 
into a unified hyperlocal service marketplace by integrating adjacent 
services such as: 

• Electrician 

• Plumber 

• Cook 

Automated Dispute Resolution & Worker Arbitration: 
Incorporating rule-based or AI-driven conflict resolution tools will 
help handle user-worker disagreements efficiently and fairly, reducing 
manual admin intervention and improving trust. 

Expansion into Adjacent Services: The current architecture can be 
easily extended to cover other hyperlocal services like electricians, 
cooks, babysitters, and tutors—scaling the platform beyond domestic 
cleaning. 

Integration with Government Schemes: Partnerships with 
employment guarantee programs or digital India initiatives can bring 
financial and legal benefits to verified workers, while also legitimizing 
the gig economy workforce. 

 

9. CONCLUSION 

 

Serw addresses a deeply rooted problem in India's urban landscape—
the lack of a reliable, fast, and trustworthy platform for domestic help 
services. By combining modern web technologies, real-time 
infrastructure, client-side machine learning, and intelligent matching 
algorithms, it provides a scalable, secure, and efficient system for both 
service seekers and providers. The platform’s design emphasizes 
accessibility, role-based customization, and transparent workflows, 
ensuring that workers and users benefit equally. Features like 
Aadhaar-based verification, real-time notifications, client-side ETA 
prediction, and OTP-based service initiation reflect the system’s focus 
on trust, responsiveness, and user satisfaction. From its architectural 
choices to its algorithmic logic, Serw exemplifies how digital systems 
can bring structure, accountability, and efficiency to informal sectors. 
Its potential for expansion—both geographically and functionally—
positions it not only as a technological achievement but as a platform 
with tangible social impact. 
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