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Abstract:

The process of arranging items systematically is called sorting. Manual sorting of fruits is preferred at the wholesale market and food
processing industries based on different parameters such as size, shape, quality, etc. But it is a time-consuming, less efficient, and
inconsistent method. The existing systems in the market can sort single fruit with single or multiple parameters. To replace this traditional
sorting way, the proposed system presents an automatic fruit sorting mechanism with an image processing technique and classification
algorithm. It recognizes and classifies two different fruits with two different feature analysis method i.e. quality and size-based analysis
at a time.
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I. INTRODUCTION

To improve quality and production efficiency, reduce labor intensity, it is required to make a system for automatic sorting of fruits. For
the detection of fruits different technologies are present, out of that image processing techniques are more efficient. At today's date quality
of fruit, color, size, and so on not possible to sort on the same line traditionally.

To overcome this problem, the proposed system is designed. The system is integrated with mechanical assembly and embedded devices
like single-board computer Raspberry-Pi. Images are the most important data for image processing. Whenever fruit placed on conveyor
belt image is capture by the camera module. In image processing, the KNN classifier classifies fruit by different classes. This image is
processed through the training and testing section. With the help of servo motor according to class fruit will slide from the conveyor belt.
Using different hole of different measurement fruit is the sort with size.

Il. METHODOLOGY

India produces 44.04 million tons of fruit annually. Several sensors primarily based on optical characteristics at near-infrared levels
are used along with the spectroscopic method for grading fruits. Fruits kept in piles and stock houses need more sophisticated robotics
manipulators for in-house inspection. The reading obtained from sensors or the inline cameras is feed for image processing methods and
algorithms for grading [1].

A system wherein a sensor unit was developed and used to detect and display the complete freshness status of fruit. The basic concept
and technologies associated with a computer vision system and automatic based technology used in image analysis [2].

The research work for automated grading of Oranges using pattern recognition technique applied to a single color image of fruit. Four
features are used to classify oranges into four classes according to maturity. Linear regression-based techniques can explicitly predict the
maturity of orange [3].

According to data obtained from the size and color determination, damage, blemish, sugar containment, density and weight analysis
can be done over apple. They developed certain rules to determine quality, size, packaging, etc. Feature with lower and upper limits.
Results are quite successful with a machine vision-based system [4].

Image texture is a set of attributes that gives information about the image color or intensity. It is the one way that can be used to help
in the segmentation or classification of images. To analyze an image texture in computer graphics there are two ways approach issue
structural approach and statistical approach [5].

The system analyses method of auto-harvesting, categorization of fruit accurately and efficiently. Images preprocessed to separate
foreground and background. Texture feature from Grey-level Co-occurrence matrix (GLCM) and statistical color features extracted from
the segmented image. The support vector machine (SVM) model is used to train the data [6].
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2.1 Block Diagram and Description
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Figure 2.1: Block diagram of the automatic fruit sorting system.

Figure 2.1 shows a diagram of the automatic fruit sorting system. The proposed system uses raspberry-pi as a brain of it. The system
consists of wooden structures and mechanical assemblies like rack and pinion, conveyor belt, and gear system for moving the fruit on a
conveyor belt. IR sensor act as an obstacle detector when fruit passes through it. DC motor gets stop.and the gate is closed by servo
motor. Pi- Camera captures the image which is analyzed with different image processing techniques like edge detection, image
segmentation, etc. and K nearest neighbors i.e. KNN algorithm to classify it as high-quality apple or orange and low-quality apple or
orange. After completing the analysis, the gate is open and we come to know the quality of it. DC motor is starting and according to this
result, the servo motor operates to slide the fruit to the respective side. On both sides of the conveyor belt, circles are made with different
diameters for sort fruit according to size.

I11. SOFTWARE DESIGN AND FLOWCHART

The software for the proposed system is based on image processing techniques. One of them is image segmentation, which
makes a group of similar intensity pixel which separate the image into foreground and background. With the help of this we make the
region of interest. Edge detection is the type of discontinuity segmentation.

3.1 KNN Algorithm

K Nearest Neighbors (KNN) is a very unassuming and multipurpose algorithm used in various applications like health care, image
recognition, classification, and regression, etc. It is based on feature similarity approach for regression and classification problems. This
model structure determined the dataset. All training data used in the testing phase. It required some time for scanning all data points. In
KNN, K is the number of nearest neighbors. The number of neighbors is the core deciding factor. K is generally an odd number if the
number of classes is 2. When K=1, then the algorithm is known as the nearest neighbor algorithm. This is the simplest case. Suppose
P1 is the point, for which label needs to predict. First, find the k closest point to P1 and then classify points by majority vote of its k
neighbors. Each object votes for their class and the class with the most votes is taken as the prediction. KNN has the basic steps which
are to calculate distance, find closest neighbors, and vote for labels KNN performs better with a lower number of features than a large
number of features. Figure a,b, and ¢ shows the steps of the KNN algorithm.
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Figure a: Initial Date.

3.2 Flowchart
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Figure b: Calculate Distance.

Figure 3.1: KNN Algorithm.

The system works according to the following flowchart.

1V. CONCLUSION
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Figure 3.2: Flowchart.

Figure c: Finding Neighbors.

This paper proposes the mechanism to sort the fruit according to size and quality at a time. KNN algorithm is the active
classification algorithm for automatic fruit sorting. The recognition of fruit is accurate up to 90%. The system having advantages of
high accuracy and low cost. The proposed system reduces the errors to its minimum value and sorts the fruit based on two parameters.
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Some features we can implement with this system for fruit recognition and classification like counting the number of fruits, measuring
the weight, and give the information of all this via loT.
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