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Estimation of fruit maturity
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ABSTRACT

Maturity detection is very important for fruit farmhouses. There are many maturity detection methods like
usage of near-infrared rays or measuring the sugar concentrations of the fruits. The methods are expensive or may
damage the fruits. It would be potential to have low cost and simple treatment method. This paper is proposing
simple and cost effective solution for the maturity detection of fruit. This project is going to state that whether the
fruit is mature or not with the help of image processing after taking its picture. If the fruit is not mature then it will
also state the number of days left for ripening. In that designing system we have to use Image Processing Methods
such as Image Acquisition, Morphological operations, Filters, histograms that techniques are used in that project.
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1. INTRDUCTION

Agriculture is an important sector in an economy that provides basic needs and food for human beings. The role
of information technology has increased the potential of agriculture sector by using automated system in various
activities. Machine vision and image processing are various techniques used in the development of an automated
system to serve different purposes. In recent decades, image processing has become an inevitable area in agricultural
sector as it acts as an expert system with decision support system. Input image taken in real time is processed and
transformed into useful information as an output to support farmer.

There are some traditional maturity estimation techniques are present such as use of near infrared rays as well
as chemical testing. But both methods are costlier. This method may damage the fruit. This methods are harmful for
health. There is need of proper maturity estimation technique which should be easy and cost effective. This paper
proposes such maturity estimation system.

2. LITERATURE REVIEW

In year 2014, an IEEE paper on Classification of  oranges by maturity, Using image processing
techniques was authored by Caro Prieto Diana Carolina and Nieto Tapias Deivis David. This project uses image
processing to determine maturity of oranges. This project specifies criteria of the commercial varieties of oranges.

In year 2015 , an IEEE paper on Estimation of volume and maturity of sweet lime fruit using image

processing algorithm was authorized by Poshit Raj Gokul, Shoraya Raj, Poornapushpakala Suriyamoorthi. This
paper describes image processing techniques to identify volume and maturity of sweet lime fruit. Volume of the
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sweet lime is carried out with the help of radius of fruit and Maturity of sweet lime is determine with the help of RG
ratio.

In year 2015, an ICISP paper on orange sorting by applying pattern recognition on colour image was authorized
by Jyoti Jhawar. This paper proposes automated grading of orange fruits. This paper proposes two techniques such
as edited multi seed nearest neighbour techniques and linear regression based techniques. According to this paper,
linear regression based technique can explicitly predict the maturity of fruits. 90% plus is the success rate of this
project according to experimental results.

In year 2015, an IEEE paper of Fruit maturity detection using neural network and odour sensor was authorized
by Hiroshi Kinjo, Naoki Oshiro and Sam Chau Duong. This paper uses concept of odour sensor to estimate maturity
of fruit. This paper present quick maturity detection method in a few seconds of the rising signal of odour sensor
network.

3. EXISTING SYSTEM

Climatic variations between production areas or seasons directly have an effect onthe speed of fruit
maturation and also the intake quality following storage and ripening. Foreleg pears are harvested at associate
optimum firmness of six 4 kilo and have obligatory cold storage length of twelve weeks at -0.5 degree Celsius to
make sure even ripening. The firmness variable alone, however, isn’t an honest indicator of ripening potential.
Hence, numerous maturity variables (ethylene production, ground color, firmness, total soluble solids (TSS)
treatable acidity (TA), and starch breakdown) and their rates of amendment were evaluated to spot consistent
maturity indices which will be dependably employed in a prediction model to work out optimum harvest maturity.

4. PROPOSED SYSTEM

The proposed system follows client server architecture. The Fig.1 shows the block diagram of proposed
system. There are three main modules in proposed system. They are as follows.

Database

Server will process
the image and send

Wi\ Fi results to user

User can capture
image or load
image from

device memary O
Device

Fruit

User will send
image to sever

User

Fig -1: Block diagram

4.1 Module description:
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4.1.1 user:- User can add his information to the system. User can capture the image of fruit. User can also add
image from the device memory. The captured image is then send to server for further processing

4.1.1 Database:- Database will contain the training dataset of required fruit. The database will contain the images
of fruit and results of image processing of stored images. Database also stores the information of user

4.1.1 Server:- Device and sever can be connected with each other with the help of Wi-Fi. Server is going to pre-
process the image which was sent by user. The pre-processing includes image processing techniques such as image
acquisition, morphological operation, filters and histograms. After these operations, image is compared with training
dataset images. Then the result is send to user. Fig.2 shows Architecture diagram of proposed system

images
— DB
« Senver Aoply Imape
Procasssg ‘
« Compare Wi Tranng .
Dansst \k_-ﬁ / > .
o Procict Frut Maturity Leves M \/ =’ Adm

« Load / Click An kmage
* Send To Server
* Chent Can View Result

Fig -2: Architectural diagram

5. METHODS

This project can be implemented with following methods. There are various for image processing and
analysis. The methods are Image acquisition, Morphological operations, Filter, Histogram this are such
important methods used in image processing. In following fig 3 shows all phases of image processing .
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Fig -3: Phases of image processing

5.1. Image acquisition

Image acquisition in image process may be broadly speaking outlined because the action of retrieving a
picture from some supply, sometimes a hardware-based supply, thus it may be responded to no matter processes
have to be compelled to occur later. acting image acquisition in image process is usually the primary step within the
progress sequence as a result of, while not a picture, no process is feasible. image that's non heritable is totally
unprocessed and is that the results of no matter hardware was accustomed generate it, which may be vital in some
fields to possess an even baseline from that to figure. one in all the last word goals of this method is to possess a
supply of input that operates at intervals such controlled and measured tips that an equivalent image will, if
necessary, be nearly dead reproduced below an equivalent conditions thus abnormal factors square measure easier to
find and eliminate.

5.2. Morphological operations:

Many morphological operations are represented as combinations of erosion, dilation, and simple set-
theoretic operations such as the complement of a binary image:

fo(x,y) = Lif f(x,y) = 0, and f(x,y) = 0 if f(x,y) =1,

the 4 = f'N g of two binary images f and g:
h(x,y) = 1if f(x,y) = 1 and g(x,y) = 1, and h(x,y) =0

picture will usually be made from a grayscale image mistreatment thresholding. it's necessary to envision that the
polarity of the input image is ready up properly for the dilation implementation being employed. Erosion is used for
edge detection. It highlights only those pixels which were originally removed by erosion. Erosion and dilation area
unit 2 basic operators in mathematical morphology. the essential result of abrasion operator on a binary image is to
erode away the boundaries of foreground pixels (usually the white pixels). so areas of foreground pixels shrink in
size, and "holes" inside those areas become larger

5.3. Filter:
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In image process filters area unit principally accustomed suppress either the high frequencies within the
image, i.e. smoothing the image, or the low frequencies, i.e. enhancing or sleuthing edges within the image.
An image may be filtered either within the frequency or within the special domain.
The first involves reworking the image into the frequency domain, multiplying it with the frequency filter perform
and re-transforming the result into the special domain. The filter perform is formed thus on attenuate some
frequencies and enhance others. for instance, an easy low pass perform is one for frequencies smaller than the cut-
off frequency and zero for all others.

5.4. Histogram:

Histogram of a picture, like different histograms additionally shows frequency. however a picture bar
graph, shows frequency of pixels intensity values. In a picture bar graph, the x axis shows the grey level intensities
and also the y axis shows the frequency of those intensities. Histograms has several uses in image process. the
primary use because it has additionally been mentioned on top of is that the analysis of the image. we will predict
regarding a picture by simply observing its bar chart. Its like trying associate x ray of a bone of a body.
The second use of bar chart is for brightness functions. The histograms has wide application in image brightness.
Not solely in brightness, however histograms also are employed in adjusting distinction of a picture.Another vital
use of bar chart is to equalize a picture

5.CONCLUTION

This project is important for the fruit vendors as well as customers. Other fruit maturity estimation
techniques are expensive, they may damage the fruit. But this technigue is cost effective technique. With the help of
this project, fruit vendors can put specific amount of fruit stock according to maturity of fruit. They can get idea of
time duration, up to which they have to finish their stock. This project is important for fruit farmhouses. Customers
can also use this project to find out how many days are remaining for maturity of fruit.
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