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Abstract- The Biosecurity Farm Portal is an innovative web-
based platform designed to help farmers monitor, manage,
and prevent biological threats on their farms. The main goal
of this system is to enhance farm biosecurity by providing
digital tools for disease detection, livestock health tracking,
and environmental monitoring. The portal integrates
technologies such as data analytics and loT-based sensors to
collect and analyze farm data in real time, enabling early
detection of potential outbreaks. It also offers secure data
storage, alerts, and reporting features to help farmers make
informed decisions and maintain compliance with biosecurity
regulations.

This project aims to minimize risks related to
infections, contamination, and environmental hazards,
ensuring safer and more sustainable agricultural practices. By
providing a user-friendly interface and accessible digital
tools, the Biosecurity Farm Portal supports modern,
technology-driven farming while promoting animal welfare
and food safety.

I. LITERATURE REVIEW

Farm-level biosecurity reduces the risk of infectious
disease spread among animals and between animals and
humans, supports food-supply resilience, and lowers economic
losses from outbreaks. Web-based systemsportals that
aggregate sensor feeds, records, analytics, and human
workflowsare emerging as efficient platforms to deliver
surveillance, decision support, reporting, and education to
farmers and veterinarians. The convergence of 10T sensing,
cloud/edge computing, and web application frameworks
enables portals that can operate from local devices to large-
scale regional surveillance systems.

Farm data are commercially and personally sensitive.
The literature proposes best practices for web-based platforms:
encrypted transport and storage, role-based access control,
audit logs, and selective sharing policies. Federated learning,
differential privacy, and anonymization techniques are
suggested as advanced measures to enable collaborative
analytics while limiting data exposure. Regulatory compliance
(local animal-health reporting requirements, data protection
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laws) must be designed into workflows to support trusted data
sharing with authorities and researchers.

1.CONSTRUCTION:
1.1 The system follows a three-tier web architecture:

Presentation Layer (Frontend):The user interface through
which farmers, veterinarians, and administrators interact with
the system via a web browser.

Application Layer (Backend):Contains the business logic,
data processing, and communication with the database and
analytical modules.

Database Layer:Stores farm information, livestock data,
environmental parameters, and alert records in a structured
format.

Architecture Diagram (Conceptual):

User (Browser)
¢
Frontend (React / HTML / €SS / 3S)
¢
Backend Server (Python Flask / Node.js / PHP)
¢
Database (MysQL / PostgresqL)
!
Cloud / TIoT Data Storage / Analytics Engine

Figure 1.1: Arduino Uno
1.2Major System Components

a) User Management Module:
e Provides login and registration for different users
(farmers, veterinarians, administrators).
e Implements authentication and authorization for
secure access.
e Each user has
dashboards.

role-based  permissions and
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b) Farm Information Module:

e  Stores details of farm locations, livestock, feed, and
water sources.

e Allows farmers to update farm records regularly.

e Integrates GPS-based location mapping.

c) Health Monitoring Module:

e Tracks health indicators of animals through manual
entry or sensor data.

e Supports uploading of laboratory test results and
vaccination records.

e  Generates alerts when abnormal health patterns are
detected.

d) Disease Surveillance and Alert System:

e Uses predefined thresholds or simple machine
learning algorithms to detect unusual conditions (e.g.,
temperature spikes, reduced movement, or feed
intake).

e Sends notifications via email/SMS or dashboard
alerts.

e Enables veterinarians to verify, comment, or suggest
preventive actions.

e) Data Analytics & Visualization Module:

e Visualizes farm data through graphs, heat maps, and
trend charts.

e Provides disease prediction and environmental
condition reports.

e Helps in decision-making using historical and real-
time data.

f) Knowledge & Guidance Module:

e Provides best practices, government guidelines, and
awareness materials related to biosecurity.

e  Offers checklists and training materials for farmers.

SOURCE CODE:

import express from ‘express';
import cors from 'cors’;
import morgan from 'morgan’;
import dotenv from 'dotenv’;

/I lmport routes

import authRoutes from "./routes/auth.js';

import farmRoutes from "./routes/farms.js’;

import assessmentRoutes from "./routes/assessments.js’;
import trainingRoutes from "./routes/training.js’;

import complianceRoutes from "./routes/compliance.js'’;

/I lmport database
import { initDatabase } from './models/database.js';

dotenv.config();
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const app = express();

// Middleware

app.use(cors({
origin: process.env.CLIENT_URL || 'http://localhost:3000,
credentials: true

b))}

app.use(morgan(‘combined));

app.use(express.json());

app.use(express.urlencoded({ extended: true }));

// Health check endpoint
app.get(/api/health’, (req, res) => {
res.json({
status: 'OK’,
message: 'Biosecurity Farm Portal API is running',
timestamp: new Date().tolSOString()
b

ok

/I API routes

app.use('./routes/auth’, authRoutes);
app.use('./routes/farms', farmRoutes);
app.use('./routes/assessments', assessmentRoutes);
app.use('./routes/training’, trainingRoutes);
app.use('./routes/compliance’, complianceRoutes);

// Error handling middleware

app.use((err, req, res, next) => {
console.error(err.stack);

res.status(500).json({ error: 'Something went wrong!' });

bk

/1 404 handler

app.use(™", (req, res) => {

res.status(404).json({ error: 'API endpoint not found' });
b

/I Initialize database and start server
const PORT = process.env.PORT || 5000;

export default app;
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Il. RESULT, CONCLUSION AND FUTURE SCOPE

1.Result

. Farm Biosecurity «‘Y’?'f‘.’,"‘f,'?if?,
0%
Portal

Protecting your livestock through digital innovation

Uy pracices foryour pa

[1]. The login and registration modules worked as intended,
allowing secure access based on user roles. Farmers could
update livestock data, while administrators managed alerts and
user accounts.

[2]. Users were able to add, view, and update farm information
(animal species, vaccination history, feed type, etc.) efficiently
through a user-friendly web interface.

[3]. Skill Required: It has not required skilled person.

[4]. The portal performed efficiently on standard browsers
(Chrome, Firefox, Edge) with minimal latency.

2.Conclusion

The Biosecurity Farm  Portal  successfully
demonstrates how web-based technologies can be applied to
strengthen farm management and enhance biosecurity
measures. By integrating data collection, analysis, and
visualization into a single online platform, the system provides
farmers, veterinarians, and administrators with the tools
needed to monitor animal health, detect potential disease
outbreaks early, and take preventive action efficiently.

The portal simplifies data management through its
user-friendly interface and ensures secure, role-based access
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for different stakeholders. It supports digital recordkeeping,
real-time alerts, and interactive dashboards that improve
decision-making and overall farm productivity. Through its
awareness and guidance modules, it also helps farmers adopt
better hygiene practices and comply with biosecurity
standards.

Overall, the Biosecurity Farm Portal contributes to
building a smarter and safer agricultural ecosystem. It bridges
the gap between traditional farming methods and modern
digital solutions, promoting sustainable, technology-driven
farming practices. Future work can further enhance the portal
with 10T integration, Al-based disease prediction, and mobile
accessibility, making it an even more powerful tool for global
biosecurity management in agriculture.

3 Future Scope

e Integration with loT Devices:
Real-time data from loT-based sensors (for
temperature, humidity, animal movement, and feed
intake) can be integrated to automate health and
environment monitoring.

e Al and Machine Learning for Disease Prediction:
Artificial intelligence models can be used to analyze
historical data and predict possible disease outbreaks
or risk zones before they occur.

e Mobile Application Development:
Creating an Android and iOS app version would
allow farmers to access the portal conveniently in
remote areas and receive instant notifications on their
smartphones.

e Cloud-Based Scalability:
Migrating the system fully to cloud infrastructure
(AWS, Azure, or Google Cloud) would enhance
scalability, storage, and accessibility for larger
datasets and multiple users.
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