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ABSTRACT -

This survey paper provides an overview of recent research on the application of machine learning for mango fruit classification based on ripeness. The paper
summarizes the key findings, methods, and conclusions from a range of studies in this area and identifies areas where further research is needed. The paper argues
that machine learning has the potential to improve mango fruit quality and increase the efficiency of mango supply chain management.

I.INTRODUCTION

Mango is a popular tropical fruit with a high demand globally due to its delicious taste, nutritional value, and versatility in culinary applications. The
assessment of mango fruit ripeness is crucial for determining the optimal time for harvesting, post-harvest handling, distribution, and consumer
satisfaction. Traditionally, the ripeness evaluation has been performed manually by experts based on visual cues such as color, texture, and aroma.
However, this subjective and labor-intensive process is prone to errors, leading to inconsistencies in fruit quality and potential economic losses.

With the advancements in machine learning (ML) techniques, there has been growing interest in automating and enhancing the mango fruit ripeness
classification process. ML algorithms can effectively analyze large volumes of data and learn patterns that differentiate ripe and unripe mangoes, providing
accurate and objective classification results. These algorithms can process both visual and non-visual features of mango fruits, including color, texture,
firmness, sugar content, and volatile compounds, among others.

The goal of this survey paper is to provide a comprehensive overview of the existing research on mango fruit classification based on ripeness using ML
techniques. By conducting an extensive review of the literature, we aim to identify the key methodologies, algorithms, datasets, and performance metrics
employed in previous studies. Additionally, we will examine the advantages and limitations of different ML approaches and discuss the potential
implications and applications of this research in the mango industry.

1. LITERATURE SURVEY

1. The proposed approach in the research paper [1] introduces an automatic mango fruit grading system that utilizes non-destructive techniques,
specifically thermal imaging and transfer learning with a pre-trained SqueezeNet model. Thermal imaging is a method that captures the heat
distribution of an object, which can provide insights into the fruit's internal characteristics and ripeness. In the research paper by the authors
highlight the impact of factors such as bruises, color, and appearance on fruit quality, which ultimately influence consumer preferences. The
paper focuses on non-destructive techniques for assessing the maturity levels of mango fruits to enhance the accuracy of quality evaluation.
Transfer learning, on the other hand, is a technique that leverages pre-trained models on large datasets and adapts them to a specific task with
smaller datasets. In this case, the authors utilize a pre-trained SqueezeNet model, which is a deep learning architecture known for its efficiency,
and fine-tune it using mango fruit data to enable accurate grading based on ripeness levels.

2. Inthe research paper. [2], the authors propose an approach that utilizes deep learning techniques for the classification of 10 different fruits.
They obtained images of these fruits from the Kaggle website and employed a pre-trained Convolutional Neural Network (CNN) model,
specifically VGG16, for their classification task. The authors conducted training and validation of the proposed model using the collected fruit
images. They also evaluated the model's performance using a separate dataset that was not used during training or validation. Remarkably,
they achieved an accuracy rate of 100% in their classification task, indicating that the proposed model effectively predicted and classified the
different fruits without any errors, demonstrating high performance.

3. Inthe research paper [3], a real-time machine vision framework for date fruit harvesting robots in an orchard environment was proposed. The
framework utilized deep learning techniques, specifically transfer learning with fine-tuning, to classify date fruit bunches based on their type,
maturity, and harvesting decision. The authors investigated two pre-trained CNN models, AlexNet and VGG-16, for the classification tasks.
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To build a robust machine vision system, a rich image dataset comprising five date types across all maturity stages was used. The dataset was
designed to incorporate variations that represent challenges typically encountered in natural environments and date fruit orchards.

4.  The proposed approach achieved excellent classification accuracies on the challenging dataset, without the need for image pre-processing
techniques such as background noise removal or illumination enhancement. The fine-tuned VGG-16 model demonstrated the best
performance, achieving accuracies of 99.01%, 97.25%, and 98.59% for date fruit type, maturity, and harvesting decision classification models,
respectively. The classification times were also reported, indicating the efficiency of the approach.

5. Intheresearch paper [5], published in 2022, the authors propose a CNN-based model for the classification of eight different popular date fruits
in Saudi Arabia. The model is trained on an in-house dataset that comprises approximately 1750 images, with a frequency ranging from 204
to 240 images for each class. For the classification task, the authors adopt an existing architecture, MobileNetV2, as the basis for their proposed
model. MobileNetV2 is a convolutional neural network architecture known for its efficiency and suitability for mobile and embedded devices.

6. The proposed model aims to accurately classify the eight different date fruit classes using the in-house dataset and the aforementioned
preprocessing techniques. Unfortunately, further details regarding the specific results, accuracies, or performance metrics achieved by the
proposed model are not provided in the given information.

111.PROPOSED METHODOLOGY

In this section, we are discussing the existing CNN models which are used for classification. Through literature reviews we have formulated some of the
existing methodologies and designed our system based on the difficulties which they had faced. There are CNN algorithms which are used by the existing
models. The fig shows an CNN architecture used for identifying class of a car. In our project we will be using the similar method.
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Fig 1. CNN

There are many fruit classification techniques which uses different datasets. One of the existing model is as follows:
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Fig 2. Date Fruit Classification Model

The above model is used for the Date classification. We are making changes in our project according to the datasets required, the accuracy and the overall
performance for our final Mango fruit classification model.

1V. CONCLUSION AND FUTURE SCOPE

In this research, by using deep learning classification algorithms like CNN, we have proposed a model which first identifies the fruit whether it is mango
or not, if it is mango then identity the maturity stages of the fruit- Mango. CNN extract features based on variations of color, shape. Based on its maturity
stage the model will show the fruits remaining time period for ripening. The Proposed model uses a limited dataset which can only classify a particular
fruit (Mango). By extending the dataset it can be further be used to classify other fruits based on their maturity stage. A real time interfacing model of the
proposed model has multiple applications, but in fact has low accuracy. The system requirements for real time interfacing of the model are very high. A
real time interfacing model with robotic arm can make many manual operations automatic.
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