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Abstract—Rice is a high value crop that feeds more a lot of people around the world. Rice is a 
grain product rich in carbohydrates and proteins. It is important as the top 5 countries 
exporting rice had a network export around more than $19 billion in 2021.It is one of the staple 
food in most continents. Powerful rice grain analysis and classification system can efficiently 
improve both correctness and time. As there are many varieties of rice grains available in the 
market thus classification becomes an important and crucial. Classification is important as it 
has an influence on human health as we consume it. Classifying rice grains one by one manually 
is a monotonous task and doing it continuously can reduce work efficiency.To make work easy 
we need to automate the process. The automated system should be proper and intelligent so that 
this problem can be solved easily. System must be able to recognize and sort each rice grain 
with the respective species. It should be able to automatically identify and classify individual 
rice grains according to the respective species. Rice quality is determined by combination of 
physical and chemical properties. Physical quality of rice grain depends upon color, shape, and 
size of grain. Rice samples are collected and then the features are extracted. Various machine 
learning techniques are used for classification and quality determination.  
 
Index Terms— Machine Learning, CNN, Deep-Learning, Image processing, SVM, etc. 

I. INTRODUCTION 

Agriculture is one of the earliest and most extensive and main industry since the beginning of mankind. Quality 
of rice grain is determined by morphological features by human beings. Neural networks, digital image 
processing, etc are the various methods used for classification of rice grains. Various image processing 
techniques are used to identify and study about rice grains. Manual classification techniques are inadequate and 
time consuming. Quality analysis is very crucial in terms of agriculture and agricultural industry. An expert in 
the field can visually analyze the rice grain. But this review is not authentic as it has chances of containing 
human error. Visual analysis done by a person can take a lot of time, which is not feasible. To get better of 
results and overcome the limitations of traditional methods, various image processing techniques are 
designed.Classification and quality evaluation is done by making an analogy between the test image and 
database image. In the first step we convert the RGB image into the binary image and greyscale image. Edge 
detection is done by using Canny edge detection Classification is  done by using the algorithms like SVM, CNN 
and multilayer perceptron. The planned system works accurately with low cost and time.  

II. REVIEW OF LITERATURE 

A. Material and Methods 
The  rice  classification  system  is based on computer vision image processing and machine learning algorithms.  
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Above system classifies the rice grains according to the size and shape. The first step is pre-processing that 
includes entering of the input images for the detection of rice grains. Then the images are converted into grey 
scale and binary images. The noise and error present in the background is removed. These images are then used 
for training processes in various machine learning and deep learning algorithms. 

B. Data Acquisition                                       
The images are obtained by a mechanism showed in the above figure. Here we have a light source and a black 
background so that the shadow of the grains is not visible in the images.The background is selected black so that 
it doesn’t take light from outside and hence is easier for processing the images. The captured images are then 
transferred into the database for further operations. 

C. Data pre-processing 
The images are acquired and are then processed further. The input image is a color image which is converted 
into a greyscale image by applying filter and then these images are converted into binary images. The noise in 
the image is removed and the image is further smoothen and sharpen. [5][12][19] 

Morphological Features 
Features which are relates to the external structure of the grain is known as morphological features. The features 
are as follows- 

No Feature Definition 
1. Area Number of pixels consisting within the edges of rice grain. 

2. Perimeter Distance between the pixels at the edges of the rice grain. 
3. Major axis length  The line that joins the two farthest points present on the edge of the rice grain. 

4. Minor axis length The line that joins the two nearest points on the edge of the rice grain. 
5. Aspect ratio The ratio between the major and minor axis. 

Texture Features 
The low-level feature present in the image that is important to describe the contents of the image is called texture 
features. The features are as follows 

Color Features 
The image is characterized by the intensity of colors present in the image. 

D. Feature Selection 

The selection of relevant data from the original data to get rid of noise and to reduce input to the model is called 
Feature selection. Feature selection techniques are divided into three classes as supervised, unsupervised, and 
semi supervised.Supervised feature selection uses the output label class for feature selection whereas semi-
supervised does not use the label classes. Further the supervised feature selection is classified into three 
methods.The supervised methods are filter method, wrapper method and intrinsic method. The unsupervised 
feature selection method is feature clustering. Principle component analysis and Linear discriminant analysis are 
commonly used for extraction of features.[17] 
 

No. Feature Definition 
1. Contrast The difference in properties that makes the object more identifiable. 

2. Energy The change in the quality of the image. 
3. Correlation The compactness between the two objects in the image. 
4. Homogeneity The change in the intensity of the regions in the image. 

No. Feature Definition 
1. HSV conversion The parameters here are Hue, Saturation and Value. 

2 YCbCr conversion The parameters here are Y stands for brightness, Cb stands for blue difference and Cr stands for red 
difference of components.  

3. XYZ conversion The parameters here are X stands for red, Y stands for brightness and Z stands for blue. 
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II. PERFORMANCE MEASURES 

These are the parameters that help us to talk about the success of the model. It tells us about the performance and 
the accuracy of the model. One of the ways to calculate the accuracy of our model is by using complexity matrix. 
The matrix tells us the details about real classes and the predicted classes after the classification performed after 
the model. 

No. Measure Definition 
1. Accuracy Regularity of the model to predict accurate output. It is ratio between number of correct predictions to all 

predictions. 
2. Precision The prediction by the model is accurate and matches the real classes. 
3. Recall Out of total positive class how many were correctly classified by our model.  
4. Specificity Ability of the model to predict that the observation does not belong to a specific class. 
 

III. SURVEY ON CURRENT PUBLICATIONS 

Reference Number of 
Varieties 

Features 
extracted 

Pre processing 
techniques 

Classifier 
used       Performance Training/Testing 

data Year 

 
 [11] 7 Morphological Greyscale 

conversion 
NN - Training-48 

Testing-8 2019 

 [13] 3 Morphological
And color 

Greyscale and 
Binary 

SVM 92.22% Testing-90 2019 

 [14] 13 Morphological
And texture 

Otsu Method Back-propagation
ANN 98% Training-3600 2019 

 [15] 5 Color and shapeThresholding M-SVM 
With ANN 97.67% - 2019 

 [5] 4 Morphological - SVM, LR, 
Random forest

93%-SVM 
97%-Logistic regression

- 2020 

 
 

[1] 5 
12 Morphological
90 color 
 

Otsu Method k-NN, SVM 
Decision Tree
LR 

k-NN-97.15, 
SVM-97.02 
LR-97.83 

75000-total 
2022 

 [10] 6 214 features Color spaces   Training-5225 
Testing-5253 2019 

 [12] 90 Morphological - k-NN SVM Average-98.55% Total-8640 2019 
 

[16] 9 
6 color 
2 texture 
4 shape 

Thresholding 
method 

LQV Increased accuracy 
by 100% 

Training-630 
Testing-270 2019 

 [3] 15 Morphological RGB conversion ANN with 
k-NN 79% - 2021 

 [9] 20 Size of grain Background 
subtraction 

CNN with 
SVM & k-NN

89.75%-CNN 
85.06%-SVM, 84.30%-kNN

Total-2000 2019 

 [7] 4 Morphological Binary  
Conversion 

SVM, CNN - Total-42 2020 

 
[8] 2 

7 morphologicalBinary  
Conversion 

LR, SVM, 
DT,RF 

92.02%-LR, 92.83%-SVM
92.49%-DT 
 

Total=3810 
2019 
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IV. MOTIVATION 

To segment and identify rice grains image processing algorithms are used. Systematic use of image processing 
algorithm is a method to analyze grains quality by its morphological features. Edge detection algorithm is used 
to find out boundaries of each grain. End points of each gains are found and then are measured by using calliper 
to get  estimated length and breadth of rice..The traditional methods used for grain shape and size measurement 
are grain shape tester, dial micrometer and graphical method, but these are very long and require more amount of 
time and hard work. At a single point of time only length and breadth of a single grain can be measured. The end 
point of this method is expensive and takes more time and has chances of human error. However, the 
morphological features of the different varieties are diversified to specify  a universal formula for the 
categorization  of all types of rice. 

V. PROBLEM DOMAIN  

Machine Learning :- An evolving technology called machine learning makes it easier for computers to adapt 
naturally from the data. Machine learning uses a various algorithms to build mathematical models and make 
predictions based on already available information. At present , it is used for various things, including 
recommender systems, email filtering, Facebook auto-tagging, image recognition, and speech recognition. 

VI. PROBLEM STATEMENT 

To recognize the varieties of rice grains by the use of Machine and Deep learning Techniques.The objective of 
the project is to recognize the rice grains to their respective varieties and give the count of the grains present in 
the input image. Future work is under consideration to improve the identification of rice grain to purity 
measurement at different condition with the help of different algorithms. 

VII. SOLUTION METHODOLOGY  

A. Training Models 
1 Artificial Neural Network (ANN) 
Neural network comprises of many neurons which are inter connected to each other and is used for finding the 
solution for a problem. Neural network consists of three layers that is input, hidden layer and output layer. The 
input layer would consist number of neurons depending upon the characteristics of the input dataset. 
.[14][15][18] 

 

Fig.1:  Artificial Neural Network (ANN) 
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2 Convolution Neural Network 
The network is designed in such a way that the model can classify the rice grains efficiently. Here the training 
time is huge and depends upon the number of layers present in the network of the system requirement the 
network training parameters are adjusted so that the model would work properly in less amount of  time thus 
increasing the training accuracy of the model. [4][7][9] 

 
Fig.2: CNN 

VIII. CLASSIFICATION MODEL 

A. Support Vector Machine (SVM)  
Most classification problems are solved using SVM. It can also be used in regression problems. Here we take 
each datapoint and plot it in n-dimension plane. SVM classifies the data into linear, planar, and hyper plane in 2-
D, 3-D and multi-dimensional plane respectively. The hyperplane helps us to classify the datapoints into 
different classes.[8][7][9][18][5][13] 

B. Logistic Regression  
This is one of the most used and important machine learning algorithms. It is most helpful in speculate 
probabilities in classification problems. Predicted values are bounded between 0 and 1 as the algorithm gives the 
probability instead of results. There are two types of logistic regression that is Binary and Multi-linear 
regression.[8][5] 

C. K- nearest neighbor (k-NN) 
This is a type of non-parametric learning algorithm. Euclidean distance is used to classify the dataset. Here k 
stands for number of neighbors. This algorithm is best used where the data set class is not known .This algorithm 
is more accurate than  the others and is more flexible to the input dataset.[9][3][12][1]   

IX. IMPLEMENTATION  

Dataset--https://www.muratkoklu.com/datasets/ 

 

Model Definition 

 

Model Training 
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Loss/Training Accuracy 

 

Result 

X. CONCLUSION 

Above implementation and algorithms approaches to the successful classification of rice grains into 
corresponding varieties. The implementation of the process starts with data collection that is the images of the 
rice grain are collected. The system was able to identify different type of features that are morphological color 
and texture. Here the Accuracy of the partial implemented system is 75%. We can see further after implementing 
that the accuracy of the models are good when we do a combination of CNN and SVM. Studying other Deep 
learning techniques would help more to achieve extra accuracy with the dataset having more 
variety of rice grains. 

FUTURE WORK 

It can be applied to commercial grading of rice is done according to the size of the grain (full, half or broken).It 
can be used to obtain the percentage quality of rice grains from physical and chemical characteristics. Used by 
farmers to check the quality of their goods so to demand a proper rate for their goods while selling them in 
market. 
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