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Abstract- An emerging area of research that combines ma chine intelligence and computer vision is automated or robot 

assisted harvesting. This study can be applied to the picking and sorting of fruits to provide a more rapid production chain. 

This essay will examine common fruit classification and auto harvesting techniques. Sorting is the action of placing objects in a 

methodical order. In the wholesale market and food processing industries, manual fruit sorting is favoured depending on 

several factors like size, shape, quality, etc. However, it is a laborious, ineffective, and erratic approach. The market’s current 

methods can sort a single fruit based on one or more criteria. The pro posed system offers an automatic fruit sorting 

mechanism using an image processing methodology to replace this conventional method of sorting. 
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I. INTRODUCTION 
 

In India’s socioeconomic development, agriculture is cru 

cial. Various fruit varieties are produced all year long. Pre 

harvesting and post-harvesting are the two phases. Fruits 

are sorted and graded as part of the post-harvest process. 

Fruit grading is primarily done manually in India. 

However, hand grading is more expensive, time-

consuming, unreliable, and ineffective. Fruits of the 

highest quality are required for the export market. 
Therefore, a method that eliminates the labour scarcity 

issue, saves time, and enhances the quality of graded 

goods must be developed. The grading of fruits is 

done Identify applicable funding agency here. If none, 

delete this based on a variety of characteristics.  

 

Various technologies are available for the detection of 

fruits; however image processing methods are the most 

effective. The usage of image processing in various fields, 

including industrial image processing, real time imaging, 

texture classification, and object recognition, has grown 
steadily in recent years computer vision and image pro 

cessing in Another rapidly expanding study area is 

agriculture. Being and a crucial instrument for agricultural 

analysis from pre-harvest through post-harvest.There are 

numerous uses for it in agriculture. When identifying 

land, For the purpose of identifying the land that will be 

appropriate for agriculture.  

 

The proposed system is created to address this issue. 

Mechanical assembly and embedded gadgets like the 

Raspberry-Pi single board computer are integrated into 
the system. The most crucial information for image 

processing is images.  

Fruit is classified into many classes whenever it is 

photographed by the camera module and image 

processing. The training and testing division processes 
this image. Fruit will glide out of the container with the 

aid of a servo motor in accordance with the class. Fruit is 

sorted by size using several boxes of various 

measurements.  

 

II. MOTIVATION 
 
Large amounts of fruit must be hand sorted, which takes 

time. Because expertise varies from person to person and 

depends on a particular individual, sorting is not a precise 

procedure. Manual sorting has a higher likelihood of 

inaccuracy and is also more expensive.  

 

These agro sectors must operate with higher accuracy, 

more consistency, and extreme efficiency in order to meet 

the demand for fruits on the international market. 

Therefore, post-harvest processes like sorting and grading 

require automation.  
 

III. RELATED WORK 
 

In the postharvesting process, grading and sorting 

agricultural products such as fruits and vegetables is 

critical. Because the efficiency of manual sorting is 

entirely dependent on the operators, it is a time-
consuming process.Process that is more expensive and 

inefficient. When it comes to exporting to the market, 

quality is paramount. The quality of the fruits must be 

excellent. Fruit grading is really important, because it 

commands a high market price grading and evaluation 

Sorting is done based on the size, colour, volume, and 
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shape of the fruits as well as texture Different size 

approaches are discussed in this review paper.The topics 
of colour, volume, form, and texture detection are all 

explored. Direct colour mapping method for colour 

detection, water displacement method for volume 

detection, and Monto Carlo method for texture detection. 

For shape detection, use the direct curvelet transform and 

the Gabor wavelet transform. The discrete wavelet 

transform, the body’s Fourier transform, scale space, 

chain coding, and clustering approaches are all described. 

[1]  

 

H. Alimohamadi et al (2013)[11] developed a method for 

detecting skin abnormalities in fruits. They use the Gabor 
wavelet filter, which is a reliable method. To analyse the 

skin imperfection, they convert the colour image to a 

texture image. After that, the Bank of Gabor filter is 

applied to the texture image. A linear filter called the 

Gabor Filter is widely used to detect edges. A filter bank 

is made up of Gabor filters with four scales and six 

rotations. Based on the reaction of Gabor filters, image 

pixels are identified as faulty or normal skin. An ideal 

Gabor filter is chosen from a bank of Gabor filters based 

on the Gabor filter’s response. The optimal filter’s 

response is thresholded.[2]  
 

Using the Discrete Curvelet Transform, S. A. khoje et al 

[10] created a fruit grading system for automatic skin 

fault detection. Fruit texture analysis is the most common 

use detection of high quality Discrete does texture 

analysis Transform with a curvelet. The discrete curvelet 

transform makes use of several variables.a resolution 

strategy based on local and global characteristics By the 

help of low and high resolutions of that fruit DCT’s 

capabilities are utilised.For the categorization of healthy 

fruits and fruit with defects, the collected features are 

subsequently provided to support vector machines and 
probabilistic neural networks.SVM is more accurate than 

PNN based on the results collected.[3]  

 

Fruit production in India totals 44,04 million tonnes per 

year. Thus, there is a huge opportunity for classifying the 

fruits for quality inspection tests from farm to consumer 

delivery. Fruits must be rated according to their quality  

parameters, such as size, volume, and moisture content. 

For fruit grading, a variety of sensors, mostly based on 

optical properties at near Infra Red levels, are used 

alongside spectroscopic techniques. For in-house 
inspection of fruits stored in stock houses and piles, more 

advanced robotic manipulators are required. The readings 

from the sensors or inline cameras are used as input for 

grading image processing techniques and algorithms. 

Classifiers based on neural networks and fuzzy logic are 

just a couple of examples.[4]  

 

The fruit grading system’s methods and approaches are 

investigated. The interior seeds were visible thanks to the 

fruit grading technique based on spectroscopy and narrow 

beams. The tissues of the inner skin of fruits like tomatoes 

can be studied using the non-invasive procedures 
mentioned. Biaxial cameras can be used to assess 

variables like volume and hydration. Fuzzy and neural 

network-based classifiers performed better in segmenting 

and determining quality than other classification 

techniques. Using the IR sensors in triple axis directions 

and applying classifiers to a large number of fruits at once 

could make the process quicker and more precise.[5]  

 

This essay clarifies the developments in the agricultural 

sector. Techniques for digital image processing are now 

frequently employed to estimate fruit maturity. This 

research set out to examine the various feature extraction 
algorithms and methods currently in use for removing 

features from acquired digital photos. As a result, it is 

crucial for the suppliers to label the fruits’ quality. In this 

research, we evaluate the fruit’s quality based on its 

weight, size, shape, and colour. The RASPBERRY PI 

development board, which will develop into a standalone 

and cost-effective device, is used to implement all of 

these algorithms. The components will all be interfaced, 

creating a cost-effective embedded system prototype for 

determining the size, shape, and colour of the fruit. Other 

fruits can use the same approach as well. [6]  
 

At wholesale marketplaces and food processing facilities, 

oranges are manually sorted and graded according to their 

maturity, size, quality, and breeds. This study suggests a 

research project for automated orange grading utilising 

pattern recognition methods used to a single colour image 

of the fruit in an effort to replace the manual sorting 

methodology. In the Vidarbha Region of Maharashtra, 

160 orange fruits were obtained from various geographic 

regions for this study. Given a single colour photograph 

with a resolution of 640 x 480 pixels captured by a digital 

camera inside a specially built box with 430 lux intensity 
light inside of it, the system can automatically recognise 

an orange fruit from this region.  

 

Oranges are divided into 3 separate classes based on size 

and 4 different classes based on maturity level using just 4 

characteristics. While Nearest Neighbor Prototype is also 

used, this study proposes two innovative pattern 

recognition-based techniques: Edited Multi Seed Nearest 

Neighbor Technique and Linear Regression-based 

Technique. 

 
In order to categorise unknown orange fruit into different 

groups with desirable lifespans, an approach based on 

linear regression can explicitly predict the maturity of the 

fruit. According to experimental findings, success rates 

can range between 90 and 98 percent.[7] Curvelets, 

Wavelets, and Contourlets have all been compared by A. 

Majumdar et al. (2009)[12]. As feature sets, contourlets, 

wavelets, and curvelets are used. Typically used in 

patterns recognition. Curvelets and contourlets in this 

context are multidirectional transforms with many 
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resolutions, employed in face recognition of characters 

[12]. Got comparison result example, the wavelets 
employed are a good choice for greater resolutions as a 

feature set for both character and facial appearance. But 

as wavelets fail as resolution starts to decline as feature 

descriptors effectively.Curvelets, however, do incredibly 

well at lesser resolutions. Contourlets only function at 

very low resolutions and are not usable at higher or lower 

resolutions. KNN classification is used to evaluate each of 

these three’s recognition abilities.[8]  

 

This method will work well enough because it 

automatically shows the condition of all fruits and 

vegetables before they are consumed. Depending on their 
own needs, the client can select any edible quality. 

Therefore, by obtaining this procedure, food waste may 

be decreased and a pollution-free environment can be 

achieved. As was already said, the technique for 

determining the freshness of food products in image 

processing only determines the quality by outward 

appearance. As a result, this method detects freshness 

roughly 80 percent of the time by developing the method 

of examining the interior structure contactlessly, the plan 

continues to function better. By using a cargo scanning 

methodology, it is possible. Displaying the originality of 
the product is much more exact with this design.[9]  

 

The Maharashtra state’s”Vidarbha” region is well known 

for producing citrus fruits, particularly oranges. In terms 

of sweet lime production, Maharashtra is in second place 

nationally17. For Indian breeds of the citrus family, no 

automated sorting, packaging, or processing equipment 

has yet been created. The National Research Center for 

Citrus (NRCC) has created a mechanical sorting device 

that mechanically sorts oranges according to size, but it 

does not sort fruits according to quality or grade22.  

 
There has been some research on automating the 

classification of mango, tomato, cranberry, and date 

varieties1, 14, 11, 15, but there hasn’t been much done to 

classify citrus fruits, especially Indian varieties.[10]  

 

IV. METHODOLOGY  
 

Fruit production in India totals 44, 04 million tons per 

year. In addition to the spectroscopic method, a number of 

sensors based mostly on optical properties at near-infrared 

levels are employed to grade fruits. The fundamental idea 

and automatic based technology utilised in image 

processing, as well as technologies related to computer 

vision systems.  

 

The research on automated orange grading using a single-

color fruit image and pattern recognition technology. 

Oranges are divided into four types based on four 
characteristics. Techniques based on linear regression can 

accurately forecast orange ripeness.  

 
Fig 1. Block diagram of Proposed System. 

 

The automatic fruit sorting system is depicted in a 

diagram in Figure 2. The raspberry-pi serves as the brain 

of the proposed system. For transporting the fruit on a 
container, the system consists of wooden frameworks and 

mechanical assemblies and gear systems. When fruit goes 

across an IR sensor, it functions as an obstacle detector. 

The gate is closed by a servo after the DC motor 

stops.The image is captured by the Web-Camera and 

processed using a variety of methods, including edge 

detection, image .It can be classified as high quality apple 

or orange and low-quality apple or by using segmentation, 

etc., using the Convolutional Neural Network (CNN). The 

gate is opened and we can see the quality after the 

analysis is complete.  
 

V. RESULT AND ANALYSIS 
 

In proposed system Ir sensor acts as obstacle detector, 

ultrasonic sensor detects the distance of the fruit,and then 

With the help of camera, fruit is captured .Image 

processing is done result will be as high ,medium ,low 
ripeness based on the color e.After result analysis robotic 

arm will activate ` which consist of linear gear motor for 

the linear circular movement and pluck the fruit based on 

ripeness and sorting is done based on size quality using 

CNN algorithm. The gate is open ,dc motor motor is 

starting and servo motor operated to slide the fruit to 

respective side. 

 

 
Fig 2. Result Analysis. 
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VI. SUMMARY 
 

The method to sort the fruit by size and quality at once is 

proposed in this project. The active classification 

algorithm for fruit sorting machines is the CNN 

algorithm. Up to 90 percent of the time, fruit can be 

correctly identified. High accuracy and minimal cost are 

two benefits of the technology.  

 
The suggested technique sorts the fruit using two criteria 

and cuts errors to their absolute minimum. With this 

system for fruit detection and categorization, we are able 

to add capabilities like fruit sorting, weight measurement, 

and IoT information delivery.  
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