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Abstract— Nowadays in agriculture industry exporting the 

fruits to other countries in bulk quantities is a difficult task. In 

this field farmers need manual inspection. Our system helps the 

farmers to pack their fruits as soon as possible by detecting the 

fruits and vegetable and identifying the disease this helps the 

farmers to save their time and they can delivery fruits and 

vegetable as soon as possible. We use CNN algorithm for fruits 

and vegetable detection and disease identification. Using neural 

network the image is segmented which is followed by extraction 

of some features from the segmented image finally fruits and 

vegetable image is identified and labeled. 
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I. INTRODUCTION (Heading 1)

This system developed based on automatic vision technology. 

Efficient fruit and vegetable detection is crucial in present 

trend. In the field of agriculture manual inspection is difficult 

task to detect and identify the fruit image using this 

technology we are increasing an agriculture and fruit industry. 

There are many types of fruits and vegetable in world and 

species can be around 3 to 4 lacks. India is the second largest 

country in production of fruits and vegetable. This approach 

for identifying fruits and vegetable based on naked eye 

observation by expert which is time consuming in bulk 

quantities. We should identify the disease in fruits and 

vegetable as soon as possible if we check in final stage we 

should remove the defected fruits or else it will spread to other 

fruits and vegetable. Here automatic fruit identification of 

defected fruits and vegetable. The aim of our system is to 

identify the fruit image and it will be labeled if the fruit is 

defected it will sent as input for disease identification. Then 

the image processing are done to get required features of fruits 

and vegetable. Our proposed system helps the customers to 

buy good fruits and vegetables. The objective of our work to 

help the buyers to buy good fruits and vegetable without dying 
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their time. Neural network technique is used for image 
classification and identification of fruits and vegetable.In this 
system Convolutional Neural Network is used. 

II. LITERATURE SURVEY

Suchet et al., proposed accurate fruit detection system based 
on Faster R-CNN.Data augumentation technique was used 
for consequential performance improvements and a roofing 

approach was used. [1] 

Nikhitha et al., proposed a system which was based on 
convolutional neural network for classification and grading of 

fruits based on infection percentage. [2]  
Seema et al., proposed a system which is based on fruit 

detection and grading system. The technique used is image 

processing. ANN is used for feature extraction from the 

image which is captured and quality of fruit can be evaluated 

using KNN. [3]  
Rohan et al., developed a system which automatically 
categorize the fruits based on image captured. The proposed 
system uses CNN. [4]  
Gayathri et al., described that manual including of fruits is 

lot 

of time consuming and requires more effort. The purpose of 

this system is to minimize the number of human interactions, 

speedup documentation process and improve the usability of 

the GUI compared to present system. Make use RGB color  
model which does not produce much correct result. [5] Zania 

et al., proposed a system which was suitable only for smooth 

surfaced  fruits  like  grapes  and  apple  which  lacks 

definition and contrasting features and the color of the fruit 

matches with background. [6]  
Ghobad et al., proposed a system which was based on 

segmentation of image and it is one of the image processing 
application. [7] 
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Santi et al., has provided automatic method which was very 

useful in large farm with many fruits for packaging purpose. 

This method was mainly based on four features like color, 

texture, shape and appearance. The SVM classifier is used for 

identification of the type of fruit and detection of disease. [8] 

Hung et al., proposed fruit identification system which is 

based on color, shape and size. It increases accuracy of the 

system by combining these features. This system identifies 

fruit based on feature values obtained by using nearest 

neighbors classification. Methodology used is RGB color 

model and KNN classifier technique. [9]  
J Moonrinta et al., has delivered method for classification of 

fruits accurately. Methodology used is Segmentation 
technique, SVM and Feature Extraction Technique. [10]  
C. S. Nandhi et al., Methodology used in this system is 

Segmentation Technique, Support Vector Machine (SVM) and 

Feature Extraction. Here preprocessing is done to separate the 

fruit in the foreground from the background. After the model 

is completely been trained it can be used to detect the fruit 

based on the validation set [11]  
H. Ayasso et al., has proposed Digital Image Processing 

Technique is used for fruit freshness detection. They have also 

included the study and analysis of various algorithms and 

feature extraction techniques which are used in the captured 

digital images. The quality of fruit is identified based on the 

parameters like size, color and weight. All these algorithms 

are implemented using RASPBERRY PI development board 

which will become an independent. [12]  
Sukhpreet Kaur et al., has proposed an automatic fruit quality 

detection system which is used for sorting, grading and defect 

of the fruit. This helps to increase the accuracy, processing 

speed and efficiency and reduce time. The image processing is 

done based on the features of fruits such as color and size [13] 

Dakshayini Patil et al. here K-means clustering method is used 

and for identification of fruit diseases purpose Artificial 

Neural Network (ANN) and GLCM used. . Here there are two 

databases, one for training and another for testing purpose. 

[14]  
Chinnaraj Velappan et al., Methodology utilized in this system 
is machine vision system which includes the Vision box 

hardware and Digital Image Processing for fruit detection. 

[15]  
Roberts et al., K-Denotes clustering is utilized for 
segmentation of images, and features extracted from the 
segmented images are relegated into a single class using a 
Multi-class Support Vector Machine. [16]  
Rupam Thakur et al., The main goal is to identify the fruit 

diseases using Artificial Neural Network concept. Which 

automatically detect of fruit diseases automatically based on 

symptoms of diseases as they are seen on the growing 

fruits.The sundry types fruits determines the quality, quantity 

and stability. [17]  
Vimala Devi et al., the sundry techniques utilized in 

automatic inspection of fruits. There the predication is based 

on color, shape and size. Machine vision methods provide 

automatic inspection and analysis predicated on images. [18] 

Neeraj et al. ,has provided a system that utilizes SVM for the 

relegation of defected and non-defected Indian mangoes. K-

Mean clustering and FCM algorithm are used for disease 

detection. [19] 

 
Horea Mures et al. ,Neural Network is used to train and detect 
fruits. During this project we were able to explore part of the 

deep learning algorithms and compare strengths and 
impotencies. [20] 
 

III. METHODOLOGY 
 
In this model Raspberry Pi 3 Model B is used which is the 

earliest model of the third-generation Raspberry Pi with 1GB 

RAM and a Micro SD port is available for extending memory 

and loading the operating system and storing data. Raspberry 

Pi has 40-pin extended GPIO(General Purpose Input Output) 

pins for connecting the peripheral devices like monitor, 

keyboard, mouse, etc. Raspberry Pi also has CSI( Camera 

Serial Interface) camera port for connecting a Raspberry Pi 

camera through which is used to capture the images and that is 

runned by using a Programming Language called Python. This 

is one of the main component of the project. OpenCV (Open 

Source Computer Vision) is a image processing library. It is 

mainly used to do all operations related to images. It is mainly 

based on image processing. The Raspberry Pi camera module 

can be used to take high definition photographs. The camera 

consists of a circuit board, which connects the Raspberry Pi’s 

Camera Serial Interface(CSI) bus connector through a flexible 

cable. The figure 1 shows the architecture of fruit detection 

and disease identification system where the fruit name is 

labeled and then whether the identified fruit is defected or not. 

The figure 2 shows the architecture of vegetable detection and 

disease identification system where the vegetable name is 

labeled and then display’s whether it is defected or of good 

quality. The model is based on the principle of image 

processing. The image to be detected is captured using 

Raspberry Pi camera attached to Raspberry Pi after image is 

identified it is labeled with the fruit or vegetable name and 

then it is displayed where it is defected or not.  
 
 
 
 
 
 
 

 
Fig.1. Fruit detection and disease identification Architecture 

 
The different modules in this project are: 

• Collecting the Dataset. 

• Building the CNN  
• Data Augmentation 

 
A.  Collecting the Dataset 
 
In order to train our machine, we need a huge amount of data 

so that our model can learn from them by identifying out 

certain relations and common features related to the objects. 

This will help in training as well as testing our classifier. The 

dataset is created by downloading the images. A challenging 

data set of 3 fruits categories, with 2403 images in total are 

introduced. There are 2 vegetable categories with 1000 

images. 
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B.  Building The CNN  
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Architecture of CNN Algorithm 

 

The system is trained by our image dataset. When the fruit 

image is captured by the camera the system identifies the fruit 

using on Convolutional Neural Network (CNN) algorithm. 
CNN is composed of two major components:  
1. Feature extraction: At this point, the network will perform 

a number of convolutions and pooling operations during 

which the features are detected. If you had a picture of a 
watermelon. This is the component where the network would 

agonize its stripes and shape.  
2. Classification: Here, the completely associated layers will 

accommodate as a classifier on best of these extricated 

highlights. The likelihood will be doled out for the protest on 

the picture being what the calculation presages. The fruit or 

vegetable image is captured and identified utilizing CNN 

algorithm. In the next step, the captured and identified image 

is processed for disease detection. If the fruit or vegetable is 

defected then it is disease is identified and labelled as 

deplorable quality else it is labelled as good quality Steps in 

CNN Algorithm  
INPUT: In this phase the input is taken in the form of image 
using Raspberry Pi camera. The image is then sent to the  
 
 
 
 
 
 
 
 
 
Raspberry Pi 

Fig. 3. Captured apple fruit 

 
TRAINING: In this step the features are extracted from the 

input image which is further converted into pixel values. 
Convolution is utilized for conversion of image into pixel 

values which preserves the relationship by learning image 

features utilizing diminutive squares of the input.  

 
POOLING LAYER: In pooling layer the size of the image is 

reduced into a more minute size. Pooling is done after p assing 

through activation layer. This is done by 4 steps Choosing 
window size Choosing a stride By examining window across 

filtered images Picking up the maximum value. 

 
STACKING UP THE LAYERS: In this we convert 7*7 

matrix into 4*4 matrix after passing through first three layers 
such as convolution, ReLU and pooling. FULLY 
CONNECTED LAYER:  
In this layer we are completed with training the network and 
the prediction and working of classifier can be done. 
 

 
Fig. 5. Fruit identification output  

 
 
 
 
 
 
 
 
 
 
 

 

C. Data Augmentation 
 
Data augmentation may be a procedure that empowers clients 

to extend the differences of information accessible for training 

models, without really collecting beginning information. 

Distinctive information enlargement strategies are editing, 

cushioning, and horizontal flipping are commonly utilized to 

prepare sizably voluminous neural systems. Data 

augmentation is a way we can abbreviate over fitting on 

models, where we increment the quantity of training data 

utilizing information only in our training data. The field of 

data augmentation is not incipient, and in fact, sundry data 

augmentation techniques have been applied to categorical 

quandaries. The below figure shows the augmented data of the 

banana fruit in the same way the data is augmented for the 

remaining fruits like orange,apple and vegetables broccoli and 

carrot.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 6. Banana fruit data augmentation 

 
 
 

Fig. 4. Feature Extraction 
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IV. EXPERIMENTAL RESULTS 
 
The purpose of the proposed system is to automate the fruit or 

vegetable detection and to automatically identify the disease 

of the identified fruit or vegetable. In this system the input 

fruit image captured by the raspberry pi camera is labeled and 

a message is sent to the utilizer. If the fruit or vegetable is 

defected then along with the message of the fruit name the 

image of the defected fruit or vegetable is mailed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. Defected banana image sent to mail 
 

V. CONCLUSION 
 
An image processing predicated solution is proposed and 

evaluated for the detection and relegation of fruit quality. The 

proposed system is composed of mainly three steps. In the first 

step the data is accumulated. In the second step, features are 

extracted and the machine is trained. In the third step, the 

trained machine will identify the fruit image and label it. In 

the fourth step it will identify the disease associated with the 

identified fruit. It would withal advance Indian agriculturists 

to do keenly intellective cultivating, which profits to require 

time to time decisions, which withal protect time and shorten 

misfortune of natural product due to quality. The driving 

objective of our work is to upgrade the esteem of fruit quality 

discovery. 
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