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Abstract — Sorting of fruits and vegetables is one in every
of the foremost necessary processes in fruits production,
whereas this method is usually performed manually in most
of the countries. In India, essentially in Vidharbha Region,
productions of Oranges square measure on the big scale.
So, for sorting and grading of fruits like orange, apple,
mango etc, this is able to be additional useful in trade to
check the standard of fruits. Machine learning and pc vision
techniques have applied for evaluating food quality also as
crops grading. totally different learning strategies square
measure  analyzed for the task of classifying
infected/uninfected pictures of fruits by process on their
external surface, whereas k-nearest neighbor classifier and
supported vector machines, and can be investigate.
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I. INTRODUCTION

The general aim is to fill an important gap at intervals
the applying of computer vision as a tool for business
to review of fruits and vegetables. The techniques of
the computer vision detects quality of agricultural
product , as a result of the requirement to hunt out
another to ancient manual review ways in which
within which and to eliminate contact with the
merchandise and increase responsibility besides of
introducing flexibility to review lines and increasing
the  productivity  additionally agriculture
industries .[1][2]

Computer application in agriculture and food
industries area unit applied inside the areas of sorting,
grading of recent merchandise, detection of defects
like cracks, dark spots and bruises on recent fruits and
seeds. The recent technologies of image analysis and
machine vision haven't been fully explored inside the
event of machine-controlled machine in agricultural
and food industries. machine-controlled sorting has
undergone substantial growth inside the food
industries inside the developed and developing nations
due to accessibility of infrastructure.[4]

Citrus fruits occupy a significant position in
India’s fruit production. Republic of Asian nation
ranks sixty fourth in productivity of oranges. Oranges
square measure a vital maturity, firmness, texture and

size. Utterly completely different fruits or vegetables
once shipped across one place to a definite got to be
checked for control. The manual technique of
handpicking the foremost effective fruit or vegetables
among the stock could also be a time overwhelming
methodology. Oranges square measure the foremost
normally adult tree among the globe. In India, the city
that is most celebrated for growing oranges is Nagpur.

Quality examination of food and agricultural
product are sturdy and labour intensive. at constant
time, with exaggerated expectations for nutrient of
high of the vary and safety standards, the necessity for
correct, fast and objective quality determination of
those characteristics in nutrient continues to grow.
However, these operations typically in Republic of
Asian country unit manual that's pricey any as
unreliable as a results of human decision in distinctive
quality factors like look, flavour, nutrient, texture, etc.,
isn't consistent, slow and subjective.[3]

Variety of challenges had to be overcome to
vary the system to perform automatic recognition of
the kind of fruit or vegetable pattern the images from
the camera. many kinds of vegetables, grains, fruits
unit subject to big variation in color and texture,
relying on however ripe they are [20] . as associate
degree example, bananas vary from being uniformly
inexperienced, to yellow, to uneven and brown .The
fruit and vegetable market is getting extraordinarily
selective, requiring their suppliers to distribute the
merchandise in step with high standards of quality and
presentation. Recognizing totally utterly completely
different types of vegetables and fruits may even be a
continual task in supermarkets wherever the cashier
got to be able to denote not solely the species of a
selected fruit (i.e., banana, apple, pear) however
additionally its alternative, which can verify its
value.[5]

Il. LITERATURE SURVEY

A lot of analysis has been worn out the fruit sorting
and grading system. VON BECKMANN and
BULLEY (1978) states that co-occurring fruit sorting
by size and color would save time, reducing fruit
handling. For the larger range of the fruits, color is
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Polder et al. 2002 used principle element analysis
(PCA) in conjunction with spectral imaging to grade
tomato fruits consistent with their maturity level.[9]
thus commodities in today’s world, got to be checked
for the photographs from the facet, to hide the
complete fruit surface unattended technique for in-line
standardization, that may be a necessary demand for
real time sorting of tomatoes on compound
concentration exploitation spectral images.

tomato sample
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Figl: RGB color images and concentration images of
six tomatoes ranging from raw to overripe

associated to the physiological maturity, and might be
used as a sorting pattern.

relative concentration
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ARIAS et al. (2000) report that the surface
color of tomato could be a major consider
determinative the matureness of this fruit.

VAN DER HEIJDEN et al. (2000) and
POLDER et al.(2000) additionally compared pictures
with normal RGB pictures for classifying tomatoes in
several matureness categories exploitation individual
pixels and obteined similars results.

JAHNS et al. (2001) additionally report that
color, spots and bruises ar simply recognized by the
constituent level. chemist (2002) reports the applying
of a multi color system to pick tomatoes thought-about
physiologically immature, claiming Associate in
Nursing approximation of eighty fifth.

KADER (2002) reports that it had been
necessary to capture a definite range of pictures to get
fruit diameter, recommending the applying of video
pictures to examine the fruit look.[10]

Associate in Nursing initial standardization to
relate the wvalues found to true compound
concentrations continues to be required,but changes
throughout the sorting method, like aging of sunshine
sources, drift of sensors or new batches of tomatoes of
various origin or selection may be recalibrated
exploitation the planned methodology. this technique
valid this exploitation the leave-one-out cross
validation technique exploitation totally different
tomatoes within the standardization and validation
phases.[10] except for a additional sound conclusion a
replacement experiment with tomatoes of various
origin,or changes within the acquisition system must
be done.

The planned system can be enforced in a very sensible
quality sorting system. an enormous advantage of this
technique compared to supervised systems is that less
reference knowledge for the standardization ar
required. KADER (2002) reports that it had

been necessary to capture a definite range of pictures
to get fruit diameter, ,but changes throughout the
sorting method, like aging of sunshine sources, drift of
sensors or new batches of tomatoes of various origin
or selection may be recalibrated exploitation the
planned methodology.This technique valid this
exploitation the leave-one-out cross validation
technique exploitation totally different tomatoes
within the standardization and validation phases.[10]
except for a additional sound conclusion a
replacement experiment with tomatoes of various
origin,or changes within the acquisition system must
be done.

Automatic image segmentation by group
action seeded region growing and color edge detection
was planned by Fan et al. [12]. they need used quick
Entropy thresholding for the extraction of edges. when
they need obtained color edges that provided the
foremost geometric structures in a picture, then they
need determined the centroids between these adjacent
regions and regarded it because the initial seeds. These
seeds were then replaced by centroids of the generated
solid edge regions by incorporating the extra pixels
step by step.

The planned system can be enforced in a very
sensible quality sorting system. an enormous
advantage of this technique compared to supervised
systems is that less reference knowledge for the
standardization ar required. This makes this technique
easier,faster and cheaper to use.

Lino et al.(2008) planned a grading system
for lemons and tomatoes exploitation color options for
matureness detection. during this system, the ripening
of tomato occurred a rise of the red color and a
decrease of the inexperienced color, indicating
chlorophyl degradation meantime lycopen began to be
created. matureness levels for tomatoes were
calculable by activity decrements within the
luminosity, blue and inexperienced channels yet as
increments within the red channel.

Machine vision systems and close to infrared
examination systems are introduced to several grading
facilities with mechanisms for inspecting all sides of
fruits and vegetables (Kondo, 2009). Nondestructive
quality analysis of fruits is {vitallis very important}
and really vital for the food and agricultural business.
historically grading of fruits is performed primarily by
visual examination mistreatment size as a selected
quality attribute. Image process offers answer for
machine-driven fruit size grading to produce correct,
reliable,
consistent and quantitative info excluding handling
giant volumes, which can not be achieved by using
human graders (Sudhakara-Rao and Renganathan,
2002).Tabatabaeefar et al., (2000) bestowed Associate
in  Nursing approach to modify fruit sorting
mistreatment info that's noninheritable from elite
sensors that live and quantify parameters (color,
firmness, size, weight) that area unit indicators of fruit
quality. Fernando et al[11](2010) designed a
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system to diagnose six differing kinds of surface
defects in citrus fruits employing a variable image
analysis strategy. pictures were flat and projected onto
a reference eigenspace to make a score matrix wont to
reckon defective maps. A 94.2% accuracy was
reportable.[7]

Haiguang et al. [12](2012) classified 2 types of
wheat diseases supported color, form and texture
options to coach a back propagation neural network.
The ensuing system achieved a classification accuracy
of over ninetieth.

Cho et al. [13], in 2013 used hyperspectral light
imaging for police work cracking defects on cherry
tomatoes.

111 .Proposed Methodology

The proposed work is basically a design of
framework with two modules:
1. Input Image Processing :- (Training Phase )
2. Pattern Classification :- (Testing phase)

1. Training Phase

In training phase following algorithms are used to
create database of infected patterns.

1.1 Algorithm for Create database adaptively
Input: Infected image

Output: Save infected patterns in database

Step 1: Take input as an infected image.

Step 2: Enhance that image.

Step 3: Pre-processing to enhance image.

Step 4: Locate infected patterns.

Step 5: Crop the located pattern and save to database.
Step 6: Stop.

1.1.1 Image Enhancement Algorithm

Input : Infected image

Output: Filter image

Step 1: Take input as an infected image.

Step 2: Find RGB component.

Step 3: Convert RGB image into gray scale image.
Step 4: Remove noise by applying filter.

Step 5: Get filtered image.

1.1.2 Image Pre-processing Algorithm
Input : Filter image

Output: Save infected patterns

Step 1: Take input as filter image.

Step 2: Read all pixel of an image.

Step 3: Set pixels value in a range of 0 to 10 and 245
to 255 to 0(Black) remaining pixel to
1(white).

Step 4: Locate region in enhance image.

Step 5: Crop infected patterns.

Step 6: Save infected patterns into database.
Step 7: Stop.
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2. Testing Phase

2.1 Testing Algorithm for adaptively created
database

Input: Infected image

Output: Infected patterns with percentage
Step 1: Select an image.

Step 2: Enhance an image.

Step 3: Pre-process an image.

Step 4: Detect infected patterns in Pre-process image.
Step 5: Calculate percentage of infection.

Step 6: Display result.

Ste p 7: Stop
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Fig 2:- Architecture of fruit (images) grading and
sorting
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I1. Experimental results

Fig3: Input Image Fruit

Mean Intensity = Avg (Red+Green+Blue)/3

3) Get Infection Region:-

—

Fig6:- Infected part from input image

I/p Image Entropy Mean Intensity _
= 173498 054907 Entropy Mean_ Time fo_r Total_ PSNR
L Intensity | Processing | infection
Table 1 - Original Image 13.6417 | 0.74902 | 0.07346sec | 42.23% | 11.3634
A) Input Image Processing:- _ _
1) Crop image and filter background:- Table 111 -Infection Detection from Image
Cropping of unwanted part of image and filter 4) Grading and sorting of Image:
background of image with green color to get more Percentage of I Level of
accurate result while image processing. Infected region fruit
0-10 Low
10-30 Average
30-60 Medium
60-80 High
80-100 Extreme
High
Fig 4: crop and filter background of image
2) Enhance Image:- Table 1V - Criteria for grading
Infection region | Infection Processing
Input Percentage Level Time
Image
Fruit.jpg 20.69% Average 0.70088
Table V- Grading and Sorting of Image
Mean Entropy of Time for PSNRof | The original fruit image store in Average folder after
Intensity Image Enhancement Denoise grading and sorting.
Image
0.63529 17.5637 0.53378sec 16.7065 5) Crop and Store Infected Samp|e:_
Cropping of an infected fruit sample for pattern

Fig 5:-Enhance Image
Table Il - Enhance Image

PSNR stands for peak signal to noise ratio. It
used to measure the quality of images. Higher the
PSNR value, better the quality of image. It is
estimated in decibels (db).

PSNR = 10.logy, ( MAX? /MSE )

MSE stands for the mean square error. Lower the
value of MSE, better the quality of image. It is defined
as

m-1 n-1
MSE= 1 ¥ ¥ [IGD-KOL)T

mn 1=0 j=0

Here m and n represents the no. of rows and columns
of the image respectively. 1ij is the original image and
Kij is the enhance image.

matching and store this pattern in template folder.

Fig 7:-

sl
blackspot.jpg

ISSN: 2348 — 8387

www.internationaljournalssrg.org

Page 26




SSRG International Journal of Computer Science and Engineering (SSRG-1JCSE) — volume 2 issue 6 June 2015

B) Pattern Matching:-
1)  Segment Input Image:-

Fig8:-Segment Image

Entropy  of | Time for | PSNR of
segment segmentation denoise
image image
0.62902 0.22267 sec 3.5803

Table VI - Enhance Image

2) Segment Database Images:-
Time for infected pattern segmentation with
(template) database sample is 10.2374 seconds.
3) Save Detected Patterns to Database:-
Store detected patterns as disease to database for
automatic detection at the time of Locate future
patterns and infections.

l. CONCLUSION

In this paper, the objective of the proposed method is

to identify infected region from the input images and
classify the infected patterns as per their level of
infection aka low, average, medium, high, extreme
high and fully infected fruits according to external
surface. We have used infected fruit images for the
experimental  observations and evaluated the
introduced method considering all types of fruits
(apple, oranges, mangos, watermelon etc) as a case
study. Experimental results suggest that the proposed
approach is able to accurately find out the defected
area from fruit images and grading them as per their
level of infection and by using KNN classifier it can
be accurately classify the infected images and store in
their respective database. The future work includes
processing on multiple images and grading them as
per criteria and then sorting will make a number of
clusters based on the infection level and store them to
respective database accurately.
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