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Abstract: Physical Classification of ripe fruits is an luxurious affair in the agriculture industry and and human blunder can
prompt undesirable outcomes. In his paper we talk about the idea of an intelligent and ground workers can run extra pre-
processing methods when the lighting unique atmospheric conditions are not fitting for taking better quality images. The
equipment utilized in this undertaking paper is the Raspberry Pi and Pi Camera; the product is Raspbian utilizing python3.
The maturity will be detected by using Open CV and HSV color space. Counting the tomatoes or different natural products will
assist the ground laborers with knowing the number of tomatoes or natural products that are prepared for procuring and the
number of will be accessible for harvesting to get ready work or gear. This hardware set up will be interfaced with the Turtle
Bot and the robot will guide the ground to accomplish ready identification in basic manner.

Keywords: Ripeness detection; Image processing; OpenCV; HSV; Bicubic interpolation; Agricultural robot.

l. INTRODUCTION

The main focus of this projects is on detection of ripe/unripe fruits with/without defects in the crop field, and in this project, two
distinct methods are described and compared. One is a "cascade object detector” (COD), and the other is a combination of some
specialized image processing models. The imaging process is gradually improved in terms of accuracy and speed. For small machines,
traditional methods are ideal. Circular Hough Transform (CHT) is suitable for measurableobjects such as circles.

Threshold and color segmentation will provide better image information if the image needs more analysis. However, some other
methods can be used, such as crops, filters, supports vector machines or neural network, which often yield better results when
detecting fruit berries or crops in the field. This paper introduces image processing based on fruit color data for quality control in the
post-harvesting stage. The proposal is designed to create an online nectarine variety identification system based on the calculations of
histogram vectors from identified fruits. A histogram vector can be created by combining several color layers of different colors. The
idea of the concept is based on the knowledge that comparing two hist grams in the RGB color space taken from the shell of a
nectarine sample shows that nectarines are similar when they come from the same large number and different when they come from
different varieties.

In recent years, image processing has been increasingly used in many areas such as commercial imaging, medical imaging, real Time
imaging, tissue classification, object recognition, agriculture Imaging and computer vision is another rapidly developing fie fields
suitable for  agriculture. In pest management, the photo is a good tool for the identification of pests, as it facilitates pest formation.
Imaging is used to identify and classify plant diseases by color, texture and images using computers. Quality analysis using computer
vision can improve food quality.

Il. PROBLEM STATEMENT

The main issue addressed in this paper is to assist the farmer or grower in the post planting process. Farmers are always looking for
ripe tomatoes to sell, and in general ripeness of tomato depends on their color. If it is possible to classify tomatoes as ripe, semi-ripe or
green and build this knowledge, it will save farmers a lot of time. This separation can be done before harvest (field) or after harvest
(storage), or both. In addition automatic quantification of tomato weeding in the field will help determine the economic value of more
traditional methods. In addition, this research can help identify damaged tomatoes or juices using the same strategy in the field and in
storage.
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I1l. LETERATURE SURVEY

[1] OLGA M OGORODNIKOVA: A method of detecting ripe tomatoes in greenhouse environment by machine vision system of
harvesting robot is developed. RGB color photographs from usual digital camera are required to successfully implement the proposed
algorithm of the image processing for this purpose. The algorithm is assembled from MATLAB procedures and therein tested as
revealing positive results. Being simple and short, the algorithm can be compiled to fast-acting codes for the controller of harvesting
robot.

[2] ZUBAIDAH AL-MASHHADANI: In this work, the estimation of ripeness and counting for tomato fruit is implemented using
computer vision and image processing techniques. The user decides to run the additional processing for image improvement to achieve
higher accuracy in uncertain weather conditions. The processing is mainly performed in the HSV color space. Segmentation is applied
by thresholding since it is simple, easy to implement, and efficient to use. The image underwent noise reduction and morphological
processes to create masking that precisely detects the ripe and turns tomato and thus counts the detected fruits

[3] JIAO: The designed hand-held fruit ripeness detector has low cost, high precision, easy operation and can realize non-destructive
testing of fruit ripeness. After the test, it is shown that the device can make accurate judgments on the ripeness of the fruit to be tested.
The spectrum signal detected by the spectrum sensor is analyzed and sent to the Android smart-phone APP for display. The various
systems are coordinated with each other and can be applied to the detection of fruit maturity, improve fruit quality, and enable consumers
to buy fruit with better taste.

[4] SHITAL PAWAR: This paper demonstrates how certain color criteria can be used to define how to tell the difference between good
and terrible fruits and vegetable items. Furthermore, by simply changing the values of the parameters a, b, and c, the system can be
employed in a variety of programs. This method can be used to determine the amount of ripeness in fruits and vegetables. It can also be
utilized in the medical industry to identify different stages of sickness in the human body based on color, and it can be used by farmers
to select fruits according to their needs.

[5] JAYALAKSHMI: This study uses RASPBERRYPI/PYTHON to distinguish between normal and ripe fruits and vegetables
depending on quality. It’s done correctly and successfully Image processing is employed. Not only can it be used to determine quality, but
it can also be used to determine whether a product is of good quality. This method can also be used to find out who’s with greater
precision on vegetable quality. As a result, the technology can be used in a variety of applications, such as a computer vision system that
can replace manual food inspection with a genuine, fair, and non-destructive rating. Before a person consumes a fruit or vegetable, this
process is efficient and quick.

1V. RESEARCH GAP

Examining the above information, we can see that everyone has learned the image processing and application process to use
thistool to provide fruit or check the ripeness of the fruit. But in the case of agricultural robotic systems, we have sometimes seen unripe
products cut by robots as well, as they have no idea about fruit maturity, meaning that unripe fruit will be discarded. In our project we will
use this method to determine if the fruits are broken. The system will sort the fruit and save the fruit by checking the condition of the
fruit. We can change the response time of the system using different algorithms and it will be system based trial and error that we can find
the right solution.

OBJECTIVE

» Our main objective is to review the approaches proposed to recognize the types of fruits and vegetables and their diseases.
» Use of image processing to sort the food items.
» To make easier life of farmers.

METHODOLOGY

1. Literature survey: This is the initial stage in project where the comparison is done with conventional fruits ripeness technique by
studying image processing methods.

2. Study of Image processing methods This section of project covers the brief study of conventional fruits ripeness technique image
sensor. Image hardware, computer, image processingsoftware, mass storage, hard copy device and its network technique.

3. Selection of software in this project Raspberry pi, likewise, any computer requires an operating system to run. The official OS is
chosen to run the board in this paper. Using Python 3, the programming is done using Python IDE. The VNC is installed on the
personal computer and connected to a personal hotspot or Wi-Fi network.

4. Select of working method: Select the specific working method to conduct the programmed for ripeness Detection Using Image
Processing for an Agricultural Robotic.
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5. Making programmed: after finalizing the method | will make the programmed in python /java software.

6. Experimentation: Once programmed is done we conduct actual testing in agricultural land to detect fruit ripeness.

7. Analysis: Compare the different parameter of previous method and our method and analyses how to better my technique to ripeness
detection using image processing technique.

8. Result And Conclusion: In this project we will find the estimation of ripeness and counting for tomato fruit is implemented using
computer visionand image processing techniques.

V. SYSTEM DEVELOPMENT

1. Description

The fruit detection and recognition process is usually divided in to several steps, including preprocessing, image classification,
color change and extraction equipment, training/classification algorithms. Image preprocessing consists of resizing images for speed
and using interpolation depending on whether the resizing is up or down. Edge detection and binarization, in addition to image
enhancement option to remove lighting and to adjust contrast. Feature extraction is color/image based, and color space conversion
often depends on the type of algorithm used for classification. Image segmentation involves dividing the image into groups of pixels
that are somewhat homogeneous, uniformity depends on other properties such as use and color. In this study, image segmentation
was performed using KNN algorithm. the previous paper suggest using the index as a segmentation method based on histogram
analysis, which is one of the simplest and most widely used methods of fruit picking. The segmentation in this article is done using
thresholding and histogram analysis.

2. Image Processing

Image-Digital Image An image is a two dimensional function f(X,y) where x and y are spatial (plane) coordinates and a reference to the
amplitude off over a pair of coordinates (x,y) image level. If the amplitude value of x,y, and f is a finite and discrete quantity , we call
the shape a shape. A digital image consist of a series of elements called pixels, each of which has a unique size and value.

3. Block Diagram
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4. Architecture

The detection of tomato ripening level and counting in thiswork is accomplished using a computer vision system.
OpenCV

Open source software library for computer vision and machine learning. The library contains more than 2500 algorithms. There are
many languages in the library such as C++, python, java, MATLARB. It also supports multiple platforms, making it easy to use on most
software operating systems. OpenCV is used for computational efficiency and time consumption. The library evaluates the user’s ease

of use and speed when creating visual visualizations. The project focuses specially on the use of OpenCV in computer vision for
transforming data from images or videos in to decision or other representations to achieve the goal.

Raspberry pi

Raspberry pi is a single-board computer with a system on chip (SOC). It contains input and output ports, USB and HDMI
ports on it and a memory slot. The Operating Systems (OS) used to run the Raspberry pi is the Raspbian OS. The programming
language used is Python 3. Thesoftware usedfor programming is the Python IDE.

Raspbian

Raspbian is a free Debian OS for Raspberry Pi. An OS is the collection of simple programs and other utilities to operate the
Raspberry Pi and is classified as an operating system that is officially endorsed. The Raspbian OS is the operating system used in
this work and is run by python language.

HSV color space
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Fig. 2 HSV Color Space

HSV is a color wheel that converts RGB primary colors into scales that make it easier for people to understand. Hue, saturation,
and lightness. | determines the light angle of the RGB filter chain; red occurs at 0° shade, green at 120° and blue at 240°. The
volume of the color used to monitor saturation. Colors at 100% saturation are the purest colors, while 0% saturation produces grays.
This value determines the brightness of the color, a color with 0% lightness completely black and a color with 100% density is not
black. In this study, using the HSV color space, the threshold is determined according to ripefruit and wilting color.

VNC viewer
Virtual Network Computing (VNC) is a graphical desktop Sharing system used to Control other computers. It also sends access
to other computer s with keyboard and mouse movements. In this study, VNC viewer program was used to control Raspberry pi
and do programming and testing over wireless network for easy and simple configuration, because Raspberry Pi's operation should
have appearance, keyboard and mouse are same as others computer.
Image Acquisition
Image acquisition is the first step in image processing. Image Processing System is the combination of the different elements
involved in the digital image processing.
Image Enhancement
Image enhancement is the process of adjusting digital images so that the results are more suitable for display or further image
analysis. For example, you can remove noise, sharpen, or brighten an image, making it easier to identify key features.
Image Restoration

Image restoration is the process of recovering an image from a degraded version usually a blurred and noisy image. Image restoration is
a fundamental problem in image processing, and it also provides a test bed for more general inverse problems.

IMAGE PROCESSING SYSTEM

Image acquisition is the first step in image processing. Image Processing System is the combination of the different elements
involved in the digital image processing. Digital image processing is the processing of an image by means of a digital computer. Digital
image processing uses different computer algorithms to perform image processing on the digital images.
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ADVANTAGES

e Detection and counting can be done.

e  Theripeness is detected by using OpenCV and HSVcolor space.

e Information can be processed and extracted fromimages for machine interpretation.
e Reduced the human efforts.

e Accuracy of grading and sorting of fruits is more

CONCLUSION

In this study, tomato fruit maturity estimation and counting were made using computer vision and imaging techniques. The user
decides to run the image processing further to get more accuracy in cloud whether. Rendering is done in the HSV color space.
Segmentation is used by beginners as it is simple, easy to use and effective. This image is denoised and morphologically processed to
create a mask that accurately detects ripe and unripe tomatoes, allowing fruit counting.
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