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ABSTRACT :

Milk adulteration is a significant concern in the dairy industry, impacting public health and eroding consumer trust. Traditional testing methods are manual, slow,
and susceptible to human error, necessitating automated solutions. This project introduces a Milk Purity Check and User Management System leveraging loT to
collect real-time data on milk properties such as pH, fat content, temperature, and electrical conductivity. Machine learning algorithms analyze the data to detect
and predict milk purity, improving accuracy over time. By integrating cloud storage and edge computing, the system enables real-time monitoring, traceability,
and scalability while fostering consumer confidence. Mobile and web applications enhance user access, making the solution cost-effective and innovative for
modernizing the dairy industry.
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1.Introduction :

Milk adulteration poses a widespread issue in the dairy industry, leading to potential health risks and a decline in consumer trust. Current manual
testing methods are inefficient, error-prone, and lack real-time detection capabilities. To address these challenges, this project proposes an loT-based
system for monitoring milk purity by analyzing critical parameters such as pH, fat content, and electrical conductivity. Cloud integration ensures secure
data storage and scalability, while machine learning enhances detection accuracy. Additionally, role-based user management and mobile accessibility
allow diverse stakeholders—dairy farmers, inspectors, and consumers—to engage with the platform. This innovative approach not only enhances food

safety and regulatory compliance but also establishes transparency and trust across the supply chain.

2.Literature Review :

Adulteration Detection
Using pH and Temperature
Sensors

to monitoring milk quality using sensors to
measure  parameters like pH and
temperature. The system automates milk
testing, eliminating manual errors and
delays in traditional testing methods. It
also focuses on integrating sensor data
with real-time monitoring for instant
results and alerts.

Paper Reference Title Summary Key Findings
Rahul Umesh Edge-Al  Implementation | The study investigates Edge-Al using | - Achieved 94.87% accuracy in
Mhapsekar et al. for Milk  Adulteration | Jetson Nano for real-time milk adulteration | classifying milk adulterants using a
(2022) Detection detection. FTIR data is classified using a | CNN model on Jetson Nano.
CNN into six categories, including five | - Demonstrated Jetson Nano as a
adulterants and raw milk. The approach | cost-effective, portable, and energy-
addresses latency, data security, and | efficient alternative to high-end
portability issues in cloud-based systems. processors.
- Edge-based systems reduce
latency and enhance real-time
monitoring for dairy applications.
Kumar et al. (2022) loT-Based Milk This study explores an loT-based approach | 10T integration significantly

improves milk testing efficiency by
enabling continuous real-time
monitoring. The study demonstrated
an 85% increase in testing accuracy
and a substantial reduction in time-
to-detection compared to manual
methods.

Patel et al. (2021)

Milk Quality Monitoring
System Using loT and
Machine Learning

This research presents a hybrid approach
utilizing loT for data collection and
machine learning for data analysis. The
system uses multi-sensor setups to
measure parameters such as fat content,
electrical conductivity, and pH levels,
while machine learning models classify the
purity of milk.

The combination of loT and
machine learning improved
adulteration detection rates by 92%.
The study highlights that the
machine learning model's accuracy
increases over time with additional
training data, making it adaptable to
various adulterants.
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Verma and
Srinivasan (2023)

Real-Time Milk
Adulteration Detection
Using loT Sensors

This study introduces an loT-driven
framework for detecting milk adulteration
in real time. It focuses on continuous
monitoring using electrical conductivity
sensors and temperature sensors integrated
with a cloud platform for data analysis and
reporting.

Real-time monitoring enabled
immediate detection of
contaminants, preventing
adulterated milk from entering the
supply chain. The system achieved a
detection success rate of 95%,
highlighting its practical viability
for industrial adoption.

Bhatt and Desai
(2023)

loT and Machine Learning-
Based Framework for Milk
Adulteration Detection

This paper proposes a cloud-integrated
framework that uses loT devices for data
collection and machine learning models
for classification and predictive analysis.
The framework also includes an alerting
system for stakeholders, enabling faster
decision-making.

The system achieved scalable
implementation across various
production scales, reducing manual
intervention by 70%. It also
enhanced traceability, allowing
dairy managers to track adulteration
sources in the supply chain.

Raj and Gupta
(2020)

A Smart Dairy System for
Milk Quality Assurance
Using loT

This research proposes a comprehensive
loT-based platform for monitoring and
managing milk quality. It incorporates
role-based access for stakeholders,
enabling secure and customizable data
visibility.  The  system integrates
traceability tools to track milk quality from
production to distribution.

The smart dairy system significantly
improved supply chain
transparency, leading to a 60%
increase in consumer trust. It also
streamlined data accessibility,
making quality control processes
more efficient for regulators and
producers.

Nayeem Abdullah,
Ahnaf Shahriyar
Chowdhury, and
Md. Mehedi Hossain

Real-Time Milk Condition
Surveillance System

This paper presents an loT-based system
designed for real-time monitoring of milk
quality, incorporating multiple sensors
(pH, moisture, temperature) to detect
adulteration. The system also provides
real-time data access through the Blynk

app.

Integrated sensors like MQ3, pH,
LDR, and DHT11 for
comprehensive monitoring of milk
quality. (- Enabled real-time data
visibility, improving the detection
of adulterants.) Demonstrated a
practical approach to enhancing
milk safety through loT technology.

Summary of the Outcomes :

The An Edge Centric 10T Based Smart Diary Processing and Management leverages 10T to address milk adulteration issues in the dairy industry.
Real-time monitoring of milk properties (pH, fat content, temperature, and conductivity) via 10T sensors, coupled with machine learning algorithms,
enhances adulteration detection accuracy over time. The inclusion of cloud storage supports data scalability and predictive analysis, while edge
computing ensures quick decision-making. The system further incorporates role-based user management, enabling stakeholders to access data

securely. The developed mobile and web applications increase accessibility, improving traceability and transparency across the milk supply chain.

Existing Research Gaps :

High Costs of Implementation: IoT and machine learning systems are cost-intensive, limiting their adoption by small-scale dairy farms.
2. Connectivity Issues in Rural Areas: Stable internet connectivity is required for seamless operation, which can be a challenge in remote

locations.

3. Limited Scalability: Current research focuses primarily on small-scale implementation rather than large-scale industrial operations.
4. Insufficient Generalization: Models may lack robustness when applied to detect less common or emerging adulterants.
5. Privacy Concerns: The collection of sensitive data raises concerns about security, ownership, and misuse.

Future Scope :

1. Integration of Advanced Al: Using deep learning models for enhanced adulteration detection and prediction of new contaminants.
Affordable Sensor Systems: Development of cost-effective l0T sensors to increase accessibility for small dairy farms.
Hybrid Cloud-Edge Solutions: Utilizing edge computing for local processing and cloud storage for advanced analytics to improve
response time and efficiency.
4. Blockchain for Traceability: Ensuring transparency in the supply chain by maintaining immutable records of milk quality.
5. Sustainability Focus: Incorporating renewable energy sources like solar power for eco-friendly operations.
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Conclusion :

The An Edge Centric 10T Based Smart Diary Processing and Management demonstrates how loT, edge computing, and machine learning can
modernize the dairy industry. By enabling real-time detection, improved traceability, and scalability, the system enhances food safety and consumer
trust. Challenges like high costs, connectivity constraints, and privacy issues remain but can be mitigated with future advancements such as Al-driven
insights, affordable 10T technologies, and blockchain integration. This project paves the way for a more sustainable and transparent dairy supply chain.
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