IA R\] SET ISSN (O) 2393-8021, ISSN (P) 2394-1588

(@ International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.311 :: Peer-reviewed & Refereed journal 2 Vol. 12, Issue 5, May 2025
DOI: 10.17148/IARJSET.2025.125392

Al-Based Differentiation of Fertilized and
Organic Fruits

ISARIKA S,2SHREE HARSHITHA S,3SURYA RV,
‘“TIRUMALA GANESH BHARADWAJ SHARMA, ®* Ms. RAMYA KR

12345tudents, Department of Electronics and Communication Engineering,
K.S.Institute of technology, Bengaluru, Karnataka , India.
SAssistant Professor, Department of Electronics and Communication Engineering,

K.S.Institute of technology, Bengaluru, Karnataka , India.

Abstract: The project "Al-Based Differentiation of Fertilized and Organic Fruits" aims to develop an intelligent system
for classifying fruits based on their cultivation methods. Traditional methods of distinguishing organic and fertilized
fruits are time-consuming, expensive, and often inaccurate. This project leverages artificial intelligence (Al), image
processing, and pH sensor technology to automate the classification process. A machine learning model will analyze
fruit images and pH values to determine whether a fruit is organically grown or chemically fertilized. The system will be
implemented on a Raspberry Pi, enabling real-time processing and portability. Additionally, a mobile application will
be developed to allow users to scan and check fruit quality instantly. This solution aims to enhance transparency in the
food industry, assist consumers in making informed choices, and promote organic farming. By providing a cost-
effective, efficient, and user-friendly tool, the project addresses the growing need for reliable fruit classification
methods.
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I INTRODUCTION

Concerns about food safety and quality have grown significantly among consumers globally, leading to a rising
preference for organic produce. Organic fruits are grown without synthetic fertilizers and pesticides, making them
healthier and environmentally friendly. However, distinguishing between organic and chemically fertilized fruits is a
challenging task. Traditional methods, such as visual inspection or chemical testing, are often inaccurate, time-
consuming, and expensive. Hence, there is a need for an efficient and automated system that can reliably differentiate
between these two categories.

Acrtificial Intelligence (Al) and machine learning have revolutionized various industries, including agriculture and food
quality control. By utilizing image processing techniques, Al can analyze fruit characteristics such as color, texture, and
shape to determine whether a fruit is organic or fertilized. However, since visual inspection alone may not be sufficient,
incorporating a pH sensor helps in detecting chemical residues or differences in acidity levels, further improving
accuracy. This combination of Al and sensor-based analysis provides a solution for fruit classification of this project
aims to develop an Al-Based Differentiation System for Fertilized and Organic Fruits using image processing and pH
sensor data. The system will be implemented on a Raspberry Pi, making it compact, cost-effective, and capable of real-
time processing. The Al model will be trained on a data set of fruit images and corresponding pH values to accurately
classify the fruit type. By automating this process, the project eliminates human error and makes fruit classification
faster and more accessible.

A mobile application will be developed to provide users with an easy-to-use interface. Users can capture fruit images
through the app, which will then process the image using Al and display the classification results. Additionally, the pH
sensor data will be integrated to enhance accuracy. This feature will help consumers, farmers, and food industry
professionals verify fruit quality instantly, ensuring better transparency in the market, by implementing this system, the
project contributes to food safety, consumer awareness, and organic farming promotion. It provides a reliable, affordable,
and efficient method to differentiate fertilized and organic fruits, reducing dependence on expensive laboratory tests.
This will help the consumers to make informed choices, while also encouraging farmers to adopt organic farming
practices
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Machine Learning in Fruit Classification: Machine learning has become a powerful tool in agriculture, especially for
fruit classification and quality assessment. A study by Patel et al. (2021) used a convolutional neural network (CNN) to
classify various fruit types based on images. The research showed that deep learning models are more accurate and
efficient than traditional image processing techniques. This finding is highly relevant to our project, as it emphasizes the
role of Al in automating fruit classification, a method that can also be applied to differentiate between organic and
fertilized fruits.[1]

Image Processing for Fruit Quality Detection: A study by Zhang et al. (2020) looked into using image processing
techniques like edge detection, color segmentation, and texture analysis to assess fruit quality. Their research showed
that image-based methods can effectively classify fruits based on factors like ripeness, defects, and appearance.
However, they noted that image processing alone couldn't provide information about the internal chemical composition
of the fruit, which limited its accuracy. This finding supports our project's approach of combining pH sensors with
image processing to improve classification accuracy. [2]

PH Sensors for Food Quality Analysis: A study by Sharma et al. (2019) investigated the role of pH sensors in
analyzing food quality, particularly in detecting chemical residues in fruits and vegetables. The research showed that
organic fruits tend to have different pH levels compared to chemically fertilized ones due to variations in soil
composition and nutrient absorption. This study validates the project's use of pH sensors as a complementary method to
Al-based classification, ensuring higher reliability in differentiating fruit types.[3]

Al and loT-Based Smart Fanning Systems in Fruit Classification: Artificial Intelligence (Al) and the Internet of
Things (1oT) have revolutionized modern agriculture by enabling real-time monitoring and automated decision-making.
In this project, Al is used for image processing and pH-based classification to differentiate between organic and
fertilized fruits. Machine learning models analyze fruit images to identify key features such as color texture, and
shape, while a pH sensor detects chemical differences in acidity. 10T integration allows these data points to be
processed on a Raspberry Pi, making the system portable and efficient. This ensures that fruit classification can be done
in real-time without requiring large computing resources, helping farmers and consumers quickly verify fruit quality By
incorporating 10T, the system can connect to a mobile application, allowing users to scan fruits using their smartphones
and receive instant classification results. The data can also be stored in a cloud database for future analysis, helping
agricultural experts monitor fruit quality over time. loT-enabled smart farming systems like this one can reduce reliance
on chemical testing and human expertise, making fruit quality assessment more accessible and affordable.
Additionally, this project supports sustainable farming practices by promoting transparency in organic food
production. Al and loT together create a cost-effective, efficient, and scalable solution for ensuring fruit authenticity,
benefiting both consumers and the food industry. [4]

Deep Learning for Organic and Non-Organic Food Differentiation: Deep learning is essential in automating the
classification of organic and fertilized fruits by identifying patterns hidden in both images and sensor data. In this project,
we use a Convolutional Neural Network (CNN) to analyze fruit images and detect subtle differences in texture, color,
and surface features that distinguish organic fruits from those treated with fertilizers. Unlike traditional methods, deep
learning models improve over time as they learn from large datasets, allowing the system to classify fruits with high
accuracy. By training the model on images of organic and fertilized fruits, it can automatically recognize key
characteristics and classify the fruit without the need for manual inspection or expensive lab tests.to boost accuracy, we
integrate pH sensor data, since organic and fertilized fruits show slight differences in chemical composition. The pH
readings provide an additional verification layer, combining with the image-based analysis for more precise results. The
entire system runs on a Raspberry Pi, making it portable and efficient for real-time analysis. With the mobile app,
users can quickly take photos of fruits and get immediate feedback, helping both farmers and consumers confirm the
authenticity of their produce. Deep learning makes this project a cost-effective, reliable, and intelligent solution for
assessing fruit quality. [5]

Raspberry Pi for Portable Al Applications in Fruit Classification: Raspberry Pi is a compact, low-cost computing
device that is widely used for Al and real-time processing applications. In this project, Raspberry Pi serves as the core
processing unit for differentiating between organic and fertilized fruits using image processing and pH sensor data. It
processes fruit images captured via a connected camera module and analyses color, texture, and shape features using
Al algorithms. Additionally, the pH sensor data is fed into the system to further enhance classification accuracy. Since
Raspberry Pi supports Python-based Al frameworks, it allows for efficient deployment of deep learning models for real-
time fruit classification another major advantage of using Raspberry Pi is its portability and connectivity, enabling
integration with a mobile application for user-friendly interaction. The processed classification results can be displayed
on a smartphone, allowing consumers, farmers, and food inspectors to verify fruit quality instantly. The device can
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operate in remote locations without needing constant internet access, making it suitable for on-field agricultural use.
Raspberry Pi's low power consumption and affordability make it a practical choice for this Al-based classification
system. By leveraging Raspberry Pi, this project provides a cost-effective, scalable, and efficient solution for ensuring
food quality in real-time.[6]

Mobile Application for Agricultural Analysis in Fruit Classification: Mobile application plays a major role in
making the Al-based fruit classification system accessible to farmers, consumers, and food industry professionals. In
this project, the mobile app will act as a user-friendly interface where users can capture fruit images using their
smartphone cameras. The app will process these images using a machine learning model to analyze visual features and
classify the fruit as organic or fertilized. Additionally, the app will integrate data from a pH sensor, connected via
Raspberry Pi, to improve classification accuracy by detecting chemical differences. This real-time analysis will
provide immediate feedback to users, eliminating the need for expensive laboratory tests and manual inspections beyond
classification, the mobile application can store and track data, allowing users to compare results over time. Farmers
can use this information to monitor fruit quality, while consumers can verify authenticity before purchasing. The app
can also feature educational insights about organic and fertilized fruits, helping raise awareness about food quality.
With cloud connectivity, the system can further evolve by collecting and analyzing a larger data set, improving Al
accuracy over time. By integrating Al and 10T into a mobile platform, this project ensures a cost-effective, efficient,
and portable solution for fruit classification, making advanced agricultural analysis accessible to a wide audience.[7]

Food Adulteration Detection Using Al in Fruit Classification: Food adulteration is a growing concern, especially
since chemically treated fruits often carry harmful pesticide residues and synthetic fertilizers that pose health risks.
Traditional detection methods, such as lab-based chemical testing, are costly, time-consuming, and not practical for
everyday consumers. This project introduces a smarter solution by using Artificial Intelligence (Al) and sensor
technology to quickly and efficiently detect adulteration in fruits. It combines image processing with pH sensor data to
classify fruits as either organic or chemically fertilized, helping both consumers and farmers confirm authenticity the Al
system analyses external features like color, texture, and size, while the pH sensor detects internal chemical changes
linked to fertilizer use. This two-step method ensures high accuracy in classification. Powered by a Raspberry Pi and
integrated with a mobile app, the system allows real-time fruit scanning and instant results. Users can simply take a
picture of the fruit and receive immediate feedback on its quality. This eliminates the need for expensive lab tests and
brings transparency to the food supply chain. Ultimately, the project supports food safety by helping people make better
choices and promotes the consumption of truly organic fruits. It also encourages ethical farming practices, contributing
to healthier lifestyles and reduced food adulteration. [8]

Consumer Awareness and Organic Food Identification: As the demand for organic food continues to rise, consumers
are becoming increasingly mindful of their dietary choices and how their food is grown. Despite this awareness, many
people still find it difficult to tell the difference between organic and chemically fertilized fruits because they often look
alike. This confusion has led to cases of mis labelling and fraudulent claims, where non-organic products are sold as
organic.to tackle this problem, our project introduces an Al-powered fruit classification system designed to accurately
distinguish between organic and fertilized fruits. By combining image processing with pH sensor analysis, the system
can identify chemical differences within the fruit, enabling precise classification. This empowers consumers to make
better-informed buying decisions and enhances transparency in the food industry to make this solution more accessible,
a mobile application is being developed that allows users to scan fruits in real time. The app will analyze the fruit's
Image, assess its features, and instantly determine whether it is organic or not. This innovation promotes consumer
confidence and supports honest practices in the marketplace moreover, the system encourages farmers to embrace
authentic organic fanning methods, knowing that their claims can be verified by customers. Ultimately, this project not
only helps consumers but also contributes to the advancement of sustainable and ethical agriculture.[9]

111 PROBLEM IDENTIFICATION

The problem is the difficulty in distinguishing between organic and chemically fertilized fruits based on appearance
alone. Consumers often struggle to verify the authenticity of organic produce, as visual inspection is unreliable, and
misleading labeling can be an issue. Traditional lab-based testing methods for detecting chemical residues are time-
consuming and expensive, making them impractical for everyday use. This lack of accessible and efficient verification
methods creates a gap in the market, which Al-based solution aims to fill. By using image processing and pH sensors,
the project provides a real-time, cost-effective, and user-friendly way to classify fruits, ensuring better consumer
awareness and trust in organic products.
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IV CONCULSION

This project successfully develops an Al-based system to differentiate between fertilized and organic fruits using image
processing and pH sensor analysis. By implementing machine learning on a Raspberry Pi, it provides a real-time, cost-
effective, and accurate solution for fruit classification. The integration of a mobile application enhances accessibility,
allowing users to verify fruit quality instantly. This innovation promotes consumer awareness, food safety, and
transparency in organic food identification. Ultimately, the project supports sustainable agriculture by encouraging
genuine organic farming practices.
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