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Abstract— Different types of grains are available in our
country. Out of which Rice is the major food grains used by
the people. Quality is the important factor to be carried out
for local and expert purposes. The quality analysis includes
classifying the rice grains based on the features from which
they differ. The distinct ~ features include width, height,
color, size attributes of the rice grains. The main aim of the
paper is to provide the automatic solution to classify the rice
grains using image processing technique. A database has
been created by feeding and training the images of each
variety of rice grains. By comparing the rice grain images
with the image in the dataset, the classification and analysis
is done. To detect the edges the several edge detecting
techniques have been carried out. Out of which the Canny’s
edge detection gives the best results. The paper provides the
clear analysis on the classification of rice grains and also
determines the purity of the rice grains.
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l. INTRODUCTION

Rice is one of the important grains consumed by people all
over the world especially in Asian countries. Demand for
food has been increasing as most of the people consume rice
as their major food in their diet. Due to this reason
packaging of rice and their quality analysis has been
automated. This has been made easy by using image
processing techniques. Quality investigation utilizing is a
well-known research area and it is profitable over
conventional techniques for examination, due to its simple
usage, no human interference, financially stable and less
time consumption. An approach dependent on the blend of
CNN and Canny's edge detection is utilized for the
assortment arrangement of rice. In any case, Quality of rice
will rely on diverse morphological highlights of the grain.
The human observation on visual examination has been
perceived as the guide for quality assessment, but the results
are not accurate and reliable. The Quality inspection of rice
is inefficient when it is done manually. Thus, many
algorithms and techniques have been proposed for analyzing
the quality and grading of rice. The analysis includes pre-
processing, detecting the edges, classifying the images based
on the data fed in the database. Training has to be done so
that it identifies what type of rice it belongs to and analyze
the quality. The acquired image is exposed to pre-
processing, smoothening and estimation of background. The
entirety of the rice delivering nations are endeavoring their
best for improving the rice quality. Proper quality
examination of rice is significant. Along with this, it is
important to propose the automatic solution for the grouping
and quality investigation of various assortments of rice
grains. Including major and minor axis length, eccentricity,
perimeter and area of rice grains. Most importantly, an
image will be obtained with the assistance of Digital camera

and perform various tasks like preprocessing, background
estimation and RGB to Binary change. Second step is to
construct the database for the preparing of system. System is
prepared by feeding 100 of images of every assortment of
rice with white Background. Information in the type of
morphological highlights, eigen Values and vectors of all of
database images will be stored. Preparing should be done
once, with the goal that the system can recognize the sort of
rice and break down the nature of grains. For classification
and quality examination or rice grains, test image will be
compared with database. Procured pictures are at that point
exposed to preprocessing, smoothing and estimation of
background. In the wake of evaluating the background,
RGB to binary conversion is done on the picture of grain,
separating the grain into O (Black) and 1 (White).

Edges of grains are then distinguished by the
utilization of canny edge detector also figure the distinctive
morphological highlights. CNN is applied to arrange the
various assortments of rice based on features. Same
advances will be performed on the example image
consequently. Classification and quality investigation is
finished by contrasting the example picture and database.
Manual grouping strategies are being utilized to a great
extent by nearby industry to separate rice grains on premise
of geometric parameters. The precision of characterization
examination through human appraisal conspire is not the
same as individual to individual as per the controller's
physical status, for example, working issue, purpose of
view. This work proposes a strategy that forms the captured
picture of rice grains and similar the important highlights.
Morphological highlights of rice grains are utilized to check
the sorts of rice. Image processing strategies are applied to
separate different highlights of rice grains and also, groups
the grains dependent on morphological highlights. The
gathered highlights are then utilized in Neural Network
Pattern Recognition system for classifying of rice granules.

Il. PROPOSED WORK

The related works were mostly based on classification of

rice varieties by determining the features obtained from

various algorithms like (Principle component Analysis) for
extracting the features like minor and major axis,
eccentricity etc.

The proposed work is to classify the rice grains
based on the varieties and to count the grains of each
varieties.

— The classifier used here is Convolutional Neural
Networks (CNN) were the grains are classified based on
the database.

—  For counting the grains edge detection algorithm is used
were the edges are detected based on the
discontinuities.
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I1l. METHODOLOGY

Rice grain classifications has several stages which may
include preprocessing, thresholding, segmentation based on
color and shape and the final stage includes classification
and displaying the results. The rice grain samples are taken
as input and preprocessed by preprocessing techniques. The
preprocessing is done to remove unwanted noise in the
image and to enhance the image by suppressing the
distortions. The mixed variety of rice grains are taken as
input the rice grains are segmented using Segmentation
algorithm. The algorithm used is L*a*b color space. The lab
color space is used to split the image into different
brightness. The layers are customized and are merged to
form a color image. In order to find the boundaries of the
image edges are detected. The Canny’s edge detection
algorithm is used to detect the edges. It is used to detect the
discontinuities. The edge detection is done in order to find
the count of the grains based on the structural information
gained. After segmentation and edge detection process the
images are classified based on the varieties using
Convolutional Neural Networks (CNN). The CNN is used to
classify the images based on the data’s fed in dataset. CNN
does not require any feature information’s as it gets
information based on the images trained.

A. L*a*b Color Space

L*a*b color space is a three-axis system with coordinates L-
Lightness, a and b are the color dimensions. The lab color
model will split the image into the individual brightness and
color information and are modified and manipulated and are
combined together to form modified color image. From the
color opponent theory the lab color space model has been
stated where no two colors should not be same as reg/green
or yellow/blue coordinates. Deltas for L* (AL*), a* (Aa*)
and b* (Ab*) may be positive (+) or negative (-). The total
difference, Delta E (AE*), however, is always positiye.
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Fig. 1: Flowchart

B. Algorithms

The algorithms and techniques used are

1) Thresholding

Thresholding is used to partition the images into segment
and reduce the large amount of data into compressed form
for easy computation. The values are separated based on
threshold values.

2) Preprocessing

The objective of pre-processing is to improve the data in an
image which suppresses unwanted distortions or enhances
the important features of an image for future
preprocessing. Preprocessing of an image data could be very

crucial so that the obtained image does not have any
impurities, and it is executed to be better for the forthcoming
system which includes segmentation, feature extraction, and
so forth. Only the suitable segmentation will yield the
accurate end result.
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Fig. 2: pre-processing

The preprocessing Technique includes conversion
of RGB image into Binary image where the RGB data are
reduced to two values or colors (black and white).

After the conversion to binary image the objects
are removed from their boundaries. In order to increase the
accuracy, the preprocessed images are used for
segmentation.

C. Canny’s Edge Detection

The Canny edge detector is an aspect detection operator that

makes use of a multi-level algorithm to stumble on a huge

variety of edges in images. Canny edge detection is a

method to extract beneficial structural information from

different gadgets and dramatically lessen the quantity of

facts to be processed. The standard criteria for area detection

consist of:

—  Detection of edge with low error rate, which means that
the detection ought to as it should be as feasible.

— The edge point detected from the operator ought to
accurately localize on the middle of the edge.

The canny edges are detected accurately because
the Gaussian smoothing in the canny edge detector fulfills
two purposes:

—  first it can be used to control the amount of detail that
appears in the edge image and

— Second, it can be wused to suppress noise. All
the edges have been detected and almost all of the noise
has been removed.

Among the edge detection methods evolved thus
far, canny part detection set of rules is one of the maximum
strictly described methods that gives top and reliable
detection. Owing to its optimality to fulfill with the 3
standards for part detection and the simplicity of manner for
implementation, it became one of the maximum famous
algorithms for edge detection. The Canny algorithm is
adaptable to various environments. Its parameters allow it to
be tailor-made to popularity of edges of differing
characteristics depending on the specific requirements of a
given implementation. It’s miles often referred to use
Rachid Deriche's impulse reaction form of Canny's filter
out (the Canny-Deriche detector), that's recursive, and
which can be computed in a quick, constant amount of time
for any preferred amount of smoothing. Canny Edge
Detection Algorithm is the optimal algorithm among the
edge detection algorithms.
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The three primary criteria s of the watchful edge
discovery are as per the following:

— Low error rate: It is significant that edge occurring in
image ought not be missed and there ought to be no
response for non-edge.

— Good Localization: The separation between the edge
pixels as found by the detector and the actual edge is to
be least.

— Single Response: To have one response to a single
edge.

D. Convolutional Neural Network

Image recognition is controlled by deep learning, explicitly
Convolutional Neural Networks (CNN), a neural system
architecture which copies how the visual cortex separates
and breaks down image information.

The convolutional neural system (CNN) is a class
of profound learning neural systems. CNN represents a
breakthrough in image recognition. They're most normally
used to investigate visual images and are as often as possible
working in the background in image classification. CNN and
neural system image recognition is a center segment of
deep learning, which has numerous applications including
internet business,, and training. The best tool found for the
undertaking for image recognition is a deep neural system,
explicitly a Convolutional Neural Network (CNN). CNN is
an architecture intended to effectively process, relate and
comprehend the huge measure of information in maximum
resolution. Convolutional Neural Networks (ConvNets or
CNNs) are a classification of Neural Networks that have - Ecatierpiofisfisiseomentedipixetalinjajhgspacs
demonstrated viable in various areas, for example, image
recognition and grouping. Contrasted with other
image grouping calculations, CNNs really utilize almost a0l
very less amount preprocessing technique. This implies they
can gain proficiency with the channels that must be hand-
made in different calculations. Convolutional neural systems
work since it's a good augmentation from the standard deep
learning calculation. In any case, convolutional is
increasingly proficient in light of the fact that it lessens the or
quantity of parameters. The convolutional neural network is
widely used in image classification. To classify the image

Fig. 4: After color segmentation

'b* values
n
=

based on the features CNN is used. The set of several Wy D @ w m ® m
images have been fed into database and are trained so that ‘a* values

the rice grains are classified into the type they belong to. By Fig. 5: Scatterplot
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accordingly.

IV. SIMULATION RESULTS

The results after the color segmentation using L*a*b color
space is
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Fig. 7: After color segmentation
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Fig. 8: Scatterplot

V. CONCLUSION

In this research work, a simple and efficient system is
designed to analyze the quality and classify the different
varieties of rice grains. Purpose of this research work is to
help the industrialists to verify the quality of rice grains for
import as well as export purposes. The whole system is
implemented using canny edge detector and Convolutional
Neural Networks. Proposed system can work well within
minimum time and low cost. This system can produce the
accurate and reliable results when compared to various other
algorithms. In Future, efficiency of proposed system can be
increased by using various algorithms.
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