
 
         
                 ISSN(Online): 2320-9801 
          ISSN (Print):  2320-9798                                                                                                                         
 

International Journal of Innovative Research in Computer 
and Communication Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 3, Issue 6, June 2015  
 

Copyright to IJIRCCE                                                               DOI: 10.15680/ijircce.2015.0306104                                         5672 

 

Quality Analysis and Grading of Rice Grain 
Images  

 
Vidya Patil, V. S. Malemath 

M Tech Student, Department of CSE, KLE Dr M S Sheshgiri College of Engg. & Tech., Udyambag Belgaum, 

Karnataka India 

Professor and Head, Department of CSE, KLE Dr M S Sheshgiri College of Engg. & Tech., Udyambag 

Belgaum, Karnataka India 

 
ABSTRACT: The quality of the food grain we consume is of more importance, as people are becoming educated their 
demand for quality of grains is increasing. There is possibility of adulteration of food grains by the traders. Generally 
the quality assessment is carried by visual inspection which is manual process. In this work an image processing 
technique is used as an attempt to automate the process which overcomes the drawbacks of manual process. This paper 
provides the quality assessment of rice grains based on its size. Based on the size the grains are graded as (grade 1, 
grade 2 and grade3). Here we considered different varieties of rice grains for testing like Basmati, sona masuri, boiled 
rice, egg rice etc. The system is developed using 105 set of images and are classified using decision tree based 
classification technique. The results are found to be encouraging. 
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I. INTRODUCTION 
 

 The demand for quality of food products we consume is increasing day by day. As the literacy rate is increasing in 
India so is the need for quality of food products is increasing. India is the second largest producer of rice grains first 
being China. As the production of rice is increasing so is the demand for its quality. This demand for quality of food 
grains is increasing because some of the traders cheat the shopkeepers by selling poor quality food grains which 
contains foreign particles like stones, sand, leaf, broken and damaged seeds etc. This kind of low quality of rice is sold 
without being noticed even and moreover there is no special scheme to find such poor quality grains. Therefore it is 
been a problem for both consumers and sellers. 
 
      As the technology is growing wider people are adopting the new technologies rather than using the old techniques. 
The growth in technology is making people more demanding towards the things they use and consume, this is the 
reason why everything is becoming automated. The use of Image processing techniques for testing the quality of rice 
grains is inexpensive and is less time consuming. The quality of grain is tested based on its color, size, shape and 
texture features in this method. 
 
Further, biological methods (DNA technique etc) and chemical methods (alkaline tests etc) can be used for the 
identification of rice grain seed varieties and quality. But these methods are very expensive and time consuming. On 
the other hand the machine vision or the digital image processing is a non destructive method (i. e. after assessment the 
grains can be used), it is a very fast and inexpensive process compared to the biological methods. 
 

AGMARK is an organization which is used in rating of these food products. There are different organizations which 
also involve in rating of quality of food grains like ISO, FDA etc. These organizations help the famers to provide 
certificates for the quality of grains they produce. There is this AGMARK laboratory which is centrally located, which 
acts as the testing and certifying centre for the food products. Various tests are conducted in these laboratories which 
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include biological tests, alkaline tests, test for pesticide content etc on products like groundnuts, maize, wheat, jowar 
etc 

II. RELATED WORK 
 

In this context number of author proposed their work and is what follows. Kaur and Verma, [1] have proposed 
computer vision techniques for grading of rice kernels based on their sizes (full, medium, half). The images are 
acquired using a digital camera having high pixel resolution. The camera is located at a position normal to the object. 
This algorithm is tested on images placed under different illumination & background colour characteristics.  

 
The poor illumination effects were removed from the background and the image is converted to binary image, then 

successive erosion and dilation operations are performed to separate the touching kernels. By labelling the connected 
components the grains were counted and area of each connected components is found using region props, the maximum 
grain length found is used as a structuring element and morphological operations were performed to extract the grains 
which have length less than the structuring element. Then finally grading formulae is applied which gives the 
percentage of full length grains in the given sample. The grading formula & standards were acquired from the analysis 
procedure for grading rice followed in India. 

 
Jagdeep Singh and Banga [2] have proposed image processing techniques for grading of rice samples based on their 
sizes. The images were captured using a Flat Bed Scanner (FBS) and they even say that high resolution digital cameras 
may also be used. Image thus acquired is then converted to binary image to which they apply morphological operations 
and by finding the properties of the connected components in the image the objects features were extracted. Based on 
the objects features, stem graphs were plotted and the grain kernels which have lesser values than a threshold were 
discarded. Finally they calculate the percentage of full length grains in the sample image to grade the quality. 
 
Maheshwari [3] proposed image processing techniques for identifying two varieties of rice based on their shape and 
size. Image of a sample grains spread on the black or butter paper were captured using a digital camera, the edge 
detection operation were performed to calculate the Geometric parameters. Based on these parameters they classified 
rice seeds into three parts namely normal, long and small rice seeds and displayed the count of normal, long and small 
rice seeds on screen.  
 
Harpreet Kaur and Baljit Singh have proposed a technique for classification and grading of rice grains using multi-class 
SVM. He collected the images of sample by spreading the grains on glass of scanner and using black sheet of paper as 
background. The images were preprocessed to remove noise. The images subdivided into its parts by using 
segmentation methods. We get a binary image of segmentation. The content of chalky grains were calculated, further 
the chalky degree is calculated. The length of the grain is analyzed the grain shape is defined based on its length and 
width. Based on this length the purity of the grain is calculated. If its length is greater than 75% than it’s considered as 
unbroken of else it’s taken as broken. Here an SVM (support vector machine) which is a new type of classifier, where 
the grains were classified as grade A, grade B, grade C. An RBF kernel handles nonlinear classification problems. 
 
 Anami, and Savakar [5] have proposed a technique in identifying and elimination of foreign particles in the samples   
here they considered material other than food grain as foreign body. As they observed the foreign bodies present were 
stone, weed leaves, dust, other types of grains etc. Here they considered both colour and texture for their study. They 
carried out the work by first collecting the images of the rice samples around 3000 images were collected. In order to 
have vertical movement of the camera it was placed on a stand, the colour images of size 300 x 225 pixels were taken. 
Both the texture and colour features were considered for the study. The features of the images were acquired and were 
stored as knowledge base. After pre-processing new images the percentage of foreign bodies present were calculated 
followed by feature extraction. To find out the amount of foreign bodies present he area covered with foreign bodies is 
separated using K means segmentation. The number of pixels present other than the background pixels was calculated. 
Some of the equations were used to calculate the percentage of foreign bodies in the sample. Texture features were 
extracted in order to recognize and classify the food grains. 
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(Megha and Kulkarni, [6] have proposed Classification and Quality Analysis of Food Grains. The intension of the work 
was to develop a real time application which was used to identify and classify the food grains and to grade the rice 
grains. In order to carry out this work the image samples were captured using a high resolution camera and the images 
were stored in a database. The color feature and geometric features were considered in their work. Geometric features 
include the shape, length and the width of the grain.  
 
Ajay et. al [7] have proposed a quality evaluation of rice grains Using morphological methods. Physical features play a 
vital role in classification and grading of rice grains. Features like length, width, and perimeter are considered. The 
steps like capturing of the image, image extraction followed by removing of noise and other illuminations from the 
image, image segmentation, and morphological feature extractions are carried out here. Features like length, width, area 
etc are computed. Morphological operations like erosion and dilations are carried out here.  The command im2bw is 
used to convert an image to gray scale image. Once the morphological features are extracted and the length of the 
grains are obtained they set a threshold value for the length. The grains whose values are less than this threshold were 
considered as broken where as those greater than the threshold value were considered as whole grains. Thus the use of 
morphological features to separate the broken grains was considered more efficient than the previous methods. This 
proposed method is faster compared to the previous grading techniques.   
 

      From the literature it is evident that the moderate amount of work is visible is found to be on identification of 
different types of food grains but very less amount of work has been reported on the grading of rice. Hence it is 
essential that a automated process is essential to replace manual process of grading rice is required to be replaced with 
an automation therefore I define the problem statement as “To design and implement a method for grading (full, 
medium, small) and identification of different varieties of rice grains by extracting the features of the grain such as 
colour, length, shape and texture properties from the images obtained from flat bed scanning of the grains by using 
digital image processing technique” 

 
III. PROPOSED METHODOLOGY 

 
In the proposed method we have considered three varieties of rice grains namely Basmati, Delhi and Boiled. Each of 
these grains are further classified and graded into grade 1, grade 2 and grade3. In the Manual process an expert inspects 
the individual grains. Based on the features like major axis length, minor axis length and its area, experts grade the 
grains. The same features are used in automated method for grading of the grains.   
 
 

 
 
 
 
 

 
 
 

 

Fig 1 to show grading of rice grains 
 

Images are acquired using high resolution. The rice samples are placed on the sheet of the paper and the images were 
captured. The camera was placed at a position normal to the rice samples. The images were stored in JPG format. A 
data set of different set of images was created manually classified. Fig 1 shows the flow diagram for grading of rice 
grains , the steps involved here are input image, pre processing, grain extraction,  counting, analysis and  results. Figure 
1 (a) and (b) shows two qualities of rice grains used for grading. 
 

Grains 
extraction  

Pre-
processing 

Result  Analysis  Counting 

Input image 
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(a)                               (b) 

 
Fig. 2 The two qualities of rice grains 

(a) Sample image of Basamati rice (b) Sample image of Delhi rice 
 

  The above fig. 2 shows two qualities of rice grains we consider for grading, here we have considered Basamati rice 
and Delhi rice for grading. 

 
. 

 
(c)                                     (d) 

 

 
(e) 

Fig 3 shows Grading of rice grains (c) Sample image of Basamati grade1 (d) Sample image of grade2 and 
(e) Sample Image of grade3 rice. 

 
Figure (c), (d) and (e) shows the rice grains graded as grade 1, grade 2 and grade 3. 
       Pre-processing is an important step. The images acquired from the first step were pre-processed here for 
background subtraction, and are converted into binary image. 

 

 
 

Figure 4 shows background subtraction of image 
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     Based on the following criteria the grains were graded: 
If the length of grain is >=3/4th the length of grain then it’s considered a whole grain and is graded as grade 1. 

If the length of grain<=3/4th the length of grain then it’s considered as broken grain and is graded as grade 2. 
 
Counting of grains is done using region props, which gives the count of grains present in the object. 
 

 
 
 
 

Figure 5 shows individual rice grains extract. 
 

Counting of connected components using region props. Count of number of full, medium and broken grains. 
    Percentage of whole sound grains in the sample is given by, Percentage of whole sound grains = (N * 100) / W 
where, N = Number of whole sound grains (i.e. grains having area ≥ 3/4th biggest grain area are considered as whole 
sound grains) present in an image, W= Total number of grains in a given sample image. 
If percentage of whole sound grains is ≥ 75% then it is graded as ‘A’, between 50-75% means grade ‘B’, below 50% 
means grade ‘C’. 

 
IV. ALGORITHM 

 
Input: 
Rice sample input image. 
Output: 
Classified grain quality grade. 
 
Steps of algorithm: 
 
Step1: Pre-process the images of rice to remove background noise  
Step2: Convert the pre processed image to binary image using Otsu method. 
Step3: Region label the binary image. . 
Step4: Segment/crop the individual grains present in the image.  
Step5: Extract the geometric features major axis, minor axis and area of all the individual grains  
Step6: Perform analysis on the quality using the average values of the features extracted  
Step7: Classify the sample for the Type and grade based on the analysis 
 
Stop. 

 
V. EXPERIMENTS AND RESULTS 

 
     For experimentation we have considered 105 images of each type with different types as specified out of 105 images 
35 each images are of Basamati, Delhi and Boiled rice. We have used decision tree classifier for classifying the grains 
and grading them as grade 1, grade2 and grade3. 

Table 1 Testing Results of Quality analysis and grading of rice 
 

          Rice Quality     Number of samples    Classification Results           Accuracy (%) 
  Basmati              15 14 are classifies as 

basmati 
            98 

   Boiled              15 12 are classifies as boiled             92 
    Delhi              15 11 are classified as Delhi             90 
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 The above table gives the testing results of quality analysis and grading of rice grains. Here the rice is graded based on 
the size of individual grain. The number of samples tested here are 15 images of each type and the results obtained 
were satisfactory. 
 

Table 2 Testing Results for Quality analysis and grading of rice 
 

       Rice Grade   Number of samples   Classification Result             Accuracy (%) 
      Grade1 20 18 are classified as 

grade1 
            98 

      Grade2 20 13 are classified as 
grade2 

            91 

      Grade3 20 11 are classified as 
grade3 

            88 

  
VI. CONCLUSION  

 
     Today’s consumers are very quality conscious about the food grains they buy and consume as more and more 
adulteration in the food grains are reported in the media. In this paper an attempt is made to grading of rice grains based 
on morphological techniques using image processing. The image is initially subjected to preprocessing and the 
individual grains are segmented. The geometric features of the grain such as area, major axis length and the minor axis 
length are extracted and are subjected to classification The result are found to be encouraging. Based on the length of 
the grain the rice is graded as grade 1, grade 2 and grade 3. Even though the problem being worked upon is not 
completely new, the earlier approaches employed very large number of color, textural and morphological features 
which made the algorithm extremely slow because of the intensive computation. The average accuracy of classification 
is found to be 93%. 
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