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Abstract— In recent years, many seed processing plants are 

emerging, among that the paddy processing unit plays a 

major role and a quality of paddy variety is most important. 

Now-a-days, classification of paddy varieties is done 

manually by visual inspection which is time consuming and 

tedious process. To overcome this, a new method is 

proposed based on Dual Tree Complex Wavelet Transform 

(DT-CWT) to automatically differentiating five varieties of 

paddy such as ADT-38, ADT-39, ADT-43, ASD-16, and 

TKM-9. In this paper first paddy kernel image is acquired, 

then undergone various image pre-processing steps and 

finally segmented based on the color and texture features. 

The proposed method provides efficient classification of 

paddy varieties. 
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I. INTRODUCTION 

Paddy is the firm food of over half the world’s population. It 

is the major nutritional liveliness source of 17 countries in 

Asia and the Pacific, nine countries in North and South 

America and eight countries in Africa. World production of 

rice has risen steadily from about 200 million tons of paddy 

rice in 1960 to 600 million tons in 2004 and to 1000 million 

tons in 2013.Paddy cultivars are often classified based on 

their grain shapes and texture. The objective of this paper is 

to develop an automatic system to identify the varieties of 

paddy seeds by its color features and its appearance size of 

paddy seed images. In this paper, an algorithm is developed 

to segment images of five different variety based on 

different intensity and texture.  

Here five different paddy varieties such as ADT-

38, ADT-39, ADT-43, ASD-16, and TKM-9 are classified 

according to their size, colour and texture features. In this 

paper, DT-CWT algorithm is developed to segment the 

paddy varieties.  

This paper consists of five sections: in the first 

section, we explained the introduction about paddy 

plantation and seed processing unit. In the second section, 

we will explain various related and existing work for 

classification of paddy varieties. In the third section, we will 

present the proposed methodology required for this work 

and also pre-processing and segmentation steps required for 

classification. In fourth and fifth section, we will illustrate 

the results and conclusion of our work. 

II. RELATED WORK 

Various work related to this paper are B.S.Anami et al. [1], 

developed an algorithm to make decision to classify paddy 

varieties based on morphological features and not depending 

on grain inspector physical condition. Liu yen et al. [2], 

classified the six paddy varieties using digital image 

analysis based on colour and morphological features. Zayas 

et al. [3], developed an algorithm based on the image 

analysis to discriminate the wheat seed and non wheat seed. 

N. S. Visen et al.[4], classified the six grain samples namely 

western wheat, western red spring, rye, barley, and oats 

according to the  color  and texture data base collected. Ali 

Douik et al. [5], based on statistical pattern recognition and 

fuzzy logic method provided a hybrid method for cereal 

grain identification. Lai et al. [6], proposed a trial and error 

method for differentiating Corn, Wheat, Soya bean and 

sorghum. Sanjivini et al. [7], developed a artificial neural 

network and digital image analysis algorithm based on 

morphological and textural features to identify the six 

varieties rice. D.Savakar, [8], proposed an algorithm based 

on artificial neural network to classify the identical images 

of rice from weed grains. Harpreet Kaur, et al.,[9], 

illustrated Multi-class SVM and Maximum Variance 

method to grade the rice kernels. 

III. PROPOSED WORK 

A. Image Acquisition: 

From seed processing unit, five varieties of paddy namely 

ADT-38, ADT-39, ADT-43, ASD-16, TKM-9 are collected. 

By using a digital camera with 8MP resolution and correct 

alignment with proper illumination, paddy images are 

captured. Along with proper background (black) each 

variety is individually and combination of all varieties are 

captured.  The acquired paddy images are stored in JPEG 

format and shown in Fig.1. 

Five different varieties of paddy kernel images are: 

ADT43, ADT39, ADT38, ASD16, and TKM9. 

  
   a).ADT-43                           b).ADT-39 

  
 c).ADT-38                             d). ASD-16 

  
e).TKM-9                        f).Combined varieties 

Fig. 1: Various Varieties of Paddy Images Acquired 
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B. Image Preprocessing: 

The processes involved in image pre-processing are shown 

in Fig.2. 

 

Fig. 2: Process Flow in Pre-Processing 

1) Image Denoising: 

Denoising is referred as noise reduction i.e. removing 

unwanted noises such as salt and pepper noise by using 

wiener filter. Fig.3 shows removal of salt and pepper noise 

by using median filter. 

 
a. Image with salt and pepper noise 

 
b. Median Filtered result 

Fig. 3: Median Filtered Original Image 

2) Edge Detection: 

Once the noise is removed, the next step is to detect the 

boundaries. Boundary indicates the area where strong 

intensity contrasts occur by jumping in intensity from one 

pixel to the next one. Hence, Edge detection can 

significantly smoothens the image by reducing the amount 

of data and remove out useless information for preserving 

the important boundary properties in the image. Here, 

mainly four operators namely Sobel, Prewitt, Canny, and 

Robert operators are considered for detecting variation in 

intensity at the boundaries and is shown in Fig.4. 

 
a). Original image 

 
b). Edge Detected result 

Fig. 4: Detecting Edges Using Sobel, Prewitt, Canny And 

Robert Operators 

3) Image Enhancement: 

After detecting the edges, final step before segmentation is 

to enhance the contrast by considering the two algorithms: 

1) Histogram Equalization and 

2) Contrast Limited Adaptive Histogram Equalization 

(CLAHE). 

a) Histogram Equalization: 

This technique usually increases global contrast of the 

image by effectively spreading out the most frequent 

intensity values is shown in Fig.5. This method is useful in 

images with foreground and background are both bright or 

both dark. 

 
a). Histogram result for original image 
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b).Histogram equalization result 

Fig. 5: Histogram Equalization from Original Image 

b) Contrast Limited Adaptive Histogram       

Equalization (CLAHE): 

AHE has an affinity to amplify noise to greater extend in a 

relatively homogenous regions of an image. A alternative of 

adaptive histogram equalization called contrast limited 

adaptive histogram equalization (CLAHE) prevents this by 

restraining the amplification based on modifying the clip 

level to the height of local histogram. Thus, this method 

reduces more enhancements and reduces boundary stakeout 

technique which is shown in Fig.6. 

 
Fig. 6: CLAHE Result 

c) Image Segmentation: 

Image segmentation subdivides an image into different parts 

or objects and is the first step in image analysis. The image 

is usually subdivided until the objects of interest are isolated 

from their background. To differentiate best varieties, we 

choose Dual Tree Complex Wavelet Transform (DT-CWT). 
In the DT-CWT, real valued wavelet filters produce the real 

and imaginary parts of the transform in parallel 

decomposition trees, permitting exploitation of well-

established real-valued wavelet implementations and 

methodologies. A primary advantage of the DT-CWT lies in 

that it results in putrefaction with a much advanced degree 

of directionality than that possessed by the conventional 

DWT. However both real and imaginary trees of the DT-

CWT are orthonormal or biorthogonal decompositions, the 

DT-CWT taken as a whole is a outmoded stretched 

structure. 

IV. RESULT AND DISCUSSION 

This study involves the identification of five different 

varieties of paddy grains. First individual paddy grain 

varieties are analyzed and their morphological features are 

extracted. From that five paddy varieties are combined 

together and applied to pre-processing steps for 

enhancement and noise removal. After preprocessing step, 

the enhanced image is applied to segmentation process for 

differentiating the varieties according to their color and 

texture features. Here DT-CWT (Dual Tree Complex 

wavelet Algorithm) algorithm is applied for segmenting the 

varieties. Here DT-CWT consists of real and imaginary part 

for better providing better directionality. Figure 9 shows the 

impact of modulated intensity gradient result. Here the result 

shows better boundary identification and image 

smoothening by using Gaussian smoothing algorithm and 

canny edge detection algorithm respectively.    

 
Fig. 9: Modulated Intensity Gradient Result 

 
Fig. 10: Texture Gradient Result 

By using necessary smoothing and boundary 

identification will result in removal of texture patterns, so to 

improve segmentation performance and clear identification 

of texture boundaries, we go for texture gradient extraction 

and is shown in Fig.10. 

http://en.wikipedia.org/wiki/Signal_noise
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Fig. 11: Total Gradient Result 

Result obtained from texture gradient is applicable 

only to textured areas in images. But images consist of both 

textured and non-textured areas. In non-textured areas 

intensity dominates and hence texture gradient alone is 

unsuitable to give result. In order to preserve results texture 

gradient is combined with modulated intensity gradient as 

shown in Fig.11 and this is given as input to segmentation 

algorithm and is shown in Fig.12. 

 
Fig.12: Segmented Result 

V. CONCLUSION 

This work focus on providing better classification of five 

paddy varieties such as ADT-43, ADT-39, ADT-38, ASD-

16, TKM-9 based segmentation process. Here both 

modulated intensity gradient and texture intensity gradient is 

applied to produce effective segmentation for both textured 

and non-textured areas. Thus by using total gradient input 

the image is classified effectively. In future, it can be extend 

to classify more number of paddy varieties and also to other 

cereal grains. 
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