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Abstract- In the context of the food processing industry in the 

present day, it is evident that the freshness and quality of fruits 

play a major role in maintaining the health and wellness of 

consumers, reducing food product waste, and maximizing the 

efficiency of the food supply chain. Generally speaking, it is 

evident that traditional methods of quality evaluation of fruits 

are mostly dependent on manual inspection techniques. 

However, it is also evident that these traditional methods are 

time-consuming and include a high possibility of error on the 

part of humans. The aim of this research is to propose an 

intelligent method of fruit freshness detection and quality 

evaluation using machine learning and image processing 

techniques. In this context, it is evident that a digital image of 

a fruit is used as an input to the system and is subjected to 

various preprocessing techniques like resizing, normalization, 

and denoising. 

 

Keywords: Fruit Freshness Detection - Machine Learning - 

Convolutional Neural Network (CNN) - Image Processing 

 

I. INTRODUCTION 

 

Fruits are one of the important constituents of the 

human diet, which provide necessary nutrients to humans. 

Freshness and quality of the fruits are among the important 

factors that affect the nutritional value, taste, and edibility of 

the fruits. Due to improper management of the quality of the 

fruits, improper storage, and transportation of the products, the 

chances of spoilage of the fruits increase, resulting in greater 

post-harvesting losses. According to recent research, a greater 

percentage of the fruits are lost due to improper quality 

assessment methods. 

 

In general, the quality of fruits is determined by 

checking the freshness of the fruits. The freshness of fruits is 

normally determined through manual inspection, where 

experts or vendors physically check the fruits. Though this 

method is widely used, it is not effective since it is subjective, 

time-consuming, and not consistent. Machine learning 

algorithms, especially deep learning methods like 

Convolutional Neural Networks (CNNs), have been effective 

in image classification and object. 

 

II. LITERATUREREVIEW 

 

The application of machine learning and computer 

vision techniques in agriculture and food quality assessment 

has been an emerging trend in the last few years. Various 

research studies have been conducted to explore different 

techniques for the automatic classification, freshness, and 

quality assessment of fruits. These studies aim to improve the 

existing limitations associated with traditional techniques. 

Different image processing techniques for fruit classification 

were proposed in the initial stages. These techniques applied 

different machine learning approaches, handcrafted features, 

etc. For example, fruit classification using color-based 

segmentation techniques is popular. 

 

These techniques can be used to differentiate between 

ripe and unripe fruits using different color models, i.e., RGB 

and HSV. Moreover, texture-based features using different 

techniques, i.e., Gray Level Co-occurrence Matrix (GLCM), 

can be applied for fruit classification. 

 

Apart from classification, many research works have 

been conducted to implement fruit quality grading systems. 

These systems help in grading the quality of fruits based on 

various parameters, such as the size, shape, and color of the 

fruits. Various research works have used multi-feature 

analysis and machine learning models to grade the quality of 

fruits. These models have been successfully implemented in 

automating different agricultural industries. The models are 

limited to specific types of fruits and not implemented for all 

types of fruits. The concept of nutritional analysis using 

machine learning is a less explored topic, but in recent times, 

it has gained more attention. Various researchers have tried to 

implement fruit recognition systems and estimate the 

nutritional content of food items. These systems can be helpful 

in maintaining the health of users. In this context, it is clear 

that there is a need to bridge this gap in the research using an 

efficient system that uses machine learning techniques for 

analyzing the images of the fruit. Therefore, it is clear that the 

proposed work would be focused on developing an efficient 

system using machine learning techniques for analyzing the 

images of the fruit. 
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III. PROBLEMSTATEMENT 

 

The quality and freshness of the fruits are very 

important in determining their nutritional value and price. The 

traditional method used in determining the freshness of fruits 

is manual inspection, but it is not effective due to its 

subjectivity and likelihood of errors due to human nature. The 

factors used in determining the freshness of fruits include their 

color, texture, and appearance. The increasing demand in the 

food industry for quality assurance and automatic inspection 

also emphasizes the need to develop an effective method in 

determining the freshness of fruits. However, it is evident that 

the traditional method used in determining the freshness of 

fruits is not effective due to its limitations in scalability and 

accuracy in determining the freshness and nutritional quality 

of fruits. 

 

OBJECTIVE 

 

The main goals of this project are: 

 

 Design a machine learning model for detecting. 

 Distinguish between fresh and spoiled fruits. 

 Identify characteristics like color, texture, and shape 

 Establish and utilize a dataset for training and testing 

 Enhance accuracy compared to manual inspection 

 

EXISTING SYSTEM 

 

The existing system for measuring the freshness of 

fruits is based on manual inspection, in which people examine 

the fruits according to their physical properties such as color, 

texture, and look. This is a very subjective process and often 

differs from person to person. This process is not only 

inefficient but also time-consuming, particularly in the case of 

large amounts of fruits in the market or the supply chain. 

Moreover, the traditional system is not a very advanced or 

automated system and is not suitable for large-scale 

applications. The traditional system does not offer any kind of 

analysis of the nutritional value of the fruits, which is an 

essential criterion for ensuring the quality and safety of food 

products. 

 

The existing system for fruit freshness detection 

varies from conventional methods to modern technological 

approaches. The conventional method involves inspecting 

fruits manually according to their appearance, color, texture, 

and smell. This method is time-consuming and depends on 

human judgment, resulting in unpredictable outcomes. The 

conventional method for image processing has been 

implemented for fruit freshness detection. In this method, 

image processing algorithms are used to extract image features 

like color, shape, and texture, and machine learning algorithms 

like SVM and KNN are applied for classification approaches 

employed for sorting fruits do not include data-driven 

approaches, making them inefficient for handling large 

quantities. In addition, they lead to improper sorting, quality, 

and food waste. 

 

IV. PROPOSED SYSTEM 

 

The proposed system incorporates a machine 

learning-based method to automate the recognition of the 

freshness of fruits and the assessment of nutritional quality. It 

makes use of image processing techniques to extract critical 

features from images of fruits and classify them as fresh or 

spoiled with high accuracy. This proposed system is reliable 

and efficient, reducing the scope for human error and bias. It is 

faster and more efficient, making it highly viable for large- 

scale applications. It is also possible to utilize the proposed 

system to estimate the nutritional quality of fruits based on 

their freshness. Another feature of the proposed system is the 

integration with modern technology, such as IoT devices and 

mobile applications, for easy accessibility. It can be used for 

the analysis of historical data, which helps in the prediction of 

future. 

 

V. METHODOLOGY 

 

The working process of the system consists of several simple 

steps: 

 

 Collecting a dataset of different fruit images, both fresh 

and spoiled, is essential to provide diversity and enhance 

the generalization of the model 

 Preprocess the images by resizing them, removing noise, 

normalizing pixel values, and labeling them accurately for 

effective training. 

 Identify and extract key features such as color, texture, 

and shape using image processing and feature extraction 

techniques. 

 Train a suitable machine learning algorithm (e.g., CNN) 

using the prepared data set and optimize its performance. 

 Test the trained algorithm by using performance metrics 

such as accuracy and validate it using test data. 

 Implement data augmentation techniques such as rotation, 

flipping, and zooming to increase dataset size and 

improve model robustness. 

 Deploy the trained model into a real-time application or 

system (such as a mobile app or web interface) for 

practical fruit freshness detection. 
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VI. SYSTEM ARCHITECTURE 

 

 
 

VII. RESULT AND DISCUSSION 

 

The developed machine learning model classified the 

fruits into fresh and spoiled categories with high accuracy 

works: 

 

 
Fig.1 System Working Architecture 

 

The developed model worked well with different types of 

fruits and in different conditions of lighting and background. 

 

Front end: 

 

Built with HTML, CSS, and JavaScript. This is the website 

interface where users can upload fruits images. 

 

Backend API: 

 

Built with Python and Flask. This connects the website to the 

scrapers and the AI model. 

 

NLP Processing Module: 

 

The NLP model used in the project will convert the results 

from fruit freshness into text descriptions, which will facilitate 

better user interaction with the quality, condition,and 

nutritional status of fruits. 

 

Machine Learning Module: 

 

Uses models like Conventional Neural Networks algorithm 

Machines to make the final prediction on whether the fruits 

freshness or in ripe state. 

 

Deployment: 

 

Cloud services like AWS, Google Cloud, or Microsoft Azure 

can be used to host the model, manage storage. 

 

 
Fig.2UserHomepage 

 

User opens the website and pastes the image into the upload 

here. 

 

 
Fig.3ImageUploadProcess 

 

The system automatically upload the imageand start analyze 

the image. 
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Fig.4ScanResultsPhase 

 

 
Fig.6QualityCheckPage 

 

 Color – Healthy Color (The color of the fruit suggests 

that it is fresh and in normal condition) 

 Texture – Rough Texture (The fruit’s texture is 

rough, which might be a result of some physical 

changes) 

 Shape – Normal Shape (The fruit is normally shaped, 

suggesting that there are no deformities) 

 

 

Disease Detection: 

 

The dashboard is designed in such a way that it is very easy 

for the user to quickly spot critical issues through its color 

coding: 

 

 
Fig. 5 Result Notification Page 

 

Red – Confirmed presence of disease 

Yellow – Possible or early-stage disease, needs monitoring 

 

VIII. ADVANTAGES 

 

 Facilitates fast and real-time fruit quality assessment 

 Detects external and internal decay indications. 

 Improves efficiency in agriculture and retail industry 

 Helps in reducing the possibility of food wastage. 

 Facilitates data generation for decision-making and 

reporting purposes 

 

IX. CONCLUSION 

 

In this project, an intelligent and automated system 

has been successfully developed to identify fruit freshness, 

quality, and nutrition analysis through machine learning 

technology. The application of Convolutional Neural 

Networks (CNNs) in this project has been found to be 

effective in identifying various types of fruits based on their 

visual features. The proposed system has been found to be 

reliable in identifying fresh and spoiled fruits based on their 

quality through various parameters such as color, texture, and 

other visual features for industrial and personal use. The 
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proposed system also addresses the main problems associated 

with the traditional methods of fruit inspection, which involve 

more subjectivity and time. Moreover, the proposed system is 

also effective in reducing food wastage due to the detection of 

rotten fruits at an early stage. The proposed project also 

focuses on the growing importance of machine learning in the 

fields of agriculture and food technology. The proposed 

system developed in this project is effective and efficient 

enough to be applied in real-time applications in smart 

agriculture and food habits. 
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