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Abstract—In this paper a new segmentation approach for 

vegetation images to distinguish between green crop plants and 

other parts like soil, weeds etc.,using Discrete Framelet Transform 

is proposed. Improvements are required for Vegetation Indices for 

greenness segmentation. In vegetation images, crops and weeds are 

generally indistinguishable. Texture descriptors calculate the 

greenness information .The greenness segmentation is done using 

vegetation indices.  The proposed method consists of following 

steps. i) Enhancing greenness in image ii) Discreteframelet 

transform to the resulted image to obtain approximate and detailed 

coefficients. iii) Using texture descriptors in detailed coefficients. d) 

Combine actual greenness and texture and applying to 

approximation coefficient for enhancing greenness in images. e) 

Thresholding for obtaining a final image. This approach is based 

on framelet and gives better solution compared to other methods. 

This technique has the ability to work inmulti-resolution levels with 

the capacity to capture spatial texture information. 

Keyword— Framelet, vegetation image,  Greenness index, 

Thresholdin, Texture discriptors. 

 

I. INTRODUCTION 

When pesticides are applied to vegetation fields, they are 

used in entire field instead of crop infected locations. This leads 

to destruction of unnecessary plants like weeds along with the 

crop plants. It also destroys soil humidity due to chemicals and it 

may lead to fewer yields from fields. It also disturbs ecological 

balance.  

To overcome this problem, the concept of precision 

agriculture is adopted [1, 2]. The main idea of precision 

agriculture is to apply pesticides for required locations. The farm 

is managed using IT and software technologies. Since 

automation is applied to larger fields where investments has to 

be majorly considered, precision agriculture would be a better 

solution. In [3] a method to improve the quality of the vegetation 

segmentation is proposed which uses the wavelet based fusion 

strategy under outdoor illumination conditions. [4] has 

introduced a new idea into the precision agriculture by using a 

mean-shift procedure which can be also used in color images. 

By using Fhiser criterion [5] a new way to binaries and segment 

the disease affected crop is proposed. Based on the literature the 

forest and vegetation images are classified based on different 

strategies a) based on spectrum index b) based on threshold c) 

based on learning iv) based on wavelet. Under spectrum index 

excess green [6, 7], excess red [8], excess green minus excess 

red [9], vegetation index [10] and color index of vegetation 

extract [11] method are proposed for the crop classification. But 

all these methods need a threshold to be fixed for final 

segmentation. In the next strategy of threshold [12] proposes a 

final threshold function under the assumption that a Gaussian 

function is followed by the classes. [13] has used a combination 

of red and green intensity values to fix on the final threshold 

value. The learning strategy by [14] uses a supervised mean-

shift learning method for the segmentation. In [15, 16] has used 

the support vector machine for classification.  In the wavelet 

strategy [17, 18, 19] uses the idea of multi-resolution theory of 

the wavelets. Here based on the wavelet basis functions relevant 

details from the crops are extracted. In the proposed method we 
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also consider various factors like illumination conditions, the 

amount of light that varies from one image to another taken at 

different times (like sunny, dark.etc.). 

 

II. PROPOSED METHOD 

The process flow of the proposed method in segmentation 

of vegetation images to distinguish between green crop plants 

and other parts like soil, weeds etc. is given below in figure 1. 

 

Fig.1.Flow diagram of the proposed method 

Through the framelet transformation, greenness and spatial 

texture information has been conveniently combined based on 

the following steps: 

1) Convert  the region of interest (vegetation area image) 

RGB image to ExG image containing greenness values 

2) Approximation coefficients and the detailed 

coefficients namely the horizontal, verticaland 

diagonal coefficients contained in four down-sampled 

images are obtained by applying framelet-based 

decomposition. 

3) Obtain the texture irregularity at each and every pixel 

location of detailed coefficients by applying statistical 

descriptors. Increase/Decrease of greenness values 

obtained by inserting high/low texture variability 

values in corresponding location in approximation 

coefficient. 

4) EnhancedExG image with enhanced greenness values 

is obtained by applying discrete inverse framelet 

transform. 

5) Applying Otsu thresholding to enhanced ExG image to 

obtain binary image . 

 

A. Image Segmentation 

Clear differentiation of green plants, crops from weeds, 

stones,soil etc. can be found by segmentation process as follows. 

Initially colour space normalisation is applied where the red, 

green and blue values are default spread 0-255 in original image. 

The spectral r,g, b values ranging from [0,1] by normalisation is 

calculated as per the equation (

nor new

nor new

nor new

r =      R /(R+G+B)

g =     G /(R+G+B)            

b =     B /(R+G+B)  

 (1) 

where R, G and B values are normalized coordinates in range [0 

, 1]. Rnew=R/Rmax, Gnew=G/Gmax, Bnew=B/Bmaxwhere Rmax, Gmax, 

Bmax are maximum intensity values in original image. Vegetation 

RGB image is converted into greyscale image by using 

greenness index. Excess greenness value is applied to the 

vegetation image and we obtain the image given by equation (2) 

nor nor norExG=2g -r -b      (2) 

After the segmentation process thresholding can be 

applied to differentiate green cover and other parts of image. But 

in general there can be other crops with low grey intensity 

values in the image that will not be identified by thresholding. In 

order to overcome this drawback we combine texture spatial 

information with greenness. 

B. Discrete Framelet Transform 

The Discrete Framelet Transform (FrDWT) decomposes 

signals into mutually orthogonal set of wavelet. It represents 

separated low frequency (greenness variations) and high 

frequency components(edges). In case of image it results in 

decomposition of image into 4 multi-resolution components 

namely approximation and detailed (Horizontal, Vertical, 

Diagonal)preserving the original information. Considering ( )t

and ( )i t  as the scaling and wavelet co-efficient, then the 

framelet transform is given as 

1 1, , 2 1, ,

0

( ) ( ) ( ) ( , ) ( ) ( , ) ( )k j k j k

k j k

f t c k t d j k t d j k t  
  

  

    where

( ) ( ) ( )kc k f t t dt  ,
, ,( , ) ( ) ( )  1,2.i i j kd j k f t t dt i   

Figure 2 shows the framelet multi-resolution image 

decomposition. 
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Fig. 2.Framelet multi-resolution image decomposition 

The segmented image is first horizontally passed 

through a low pass filter and a high pass filter to obtain G and H 

components. Then vertically both the filters are applied and 

AExG,HExG,VExG,DExG components are obtained. Where 

AExG is approximation Coefficient and HExG,VExG andDExG 

are detailed coefficients of the excess green image (ExG). Figure 

5 below shows the approximate and detailed coefficient images 

obtained for the excess green image. 

C. Texture Descriptors 

First order statistical descriptors are useful in 

calculating high texture irregularity. Greenness values in ExG 

image are the gray values from the histogram. Higher order 

statistical moments don’t provide any information about texture 

variability. Image processing method takes into account of 

digitized pixel values, the average pixel value within a window 

surrounding a pixel of interest and the standard deviation of the 

pixel values and that can be performed with less computational 

effort than the previous methods. Using this method we 

calculate standard deviation.   

After obtaining the detailed coefficients, the standard 

deviation for each pixel of horizontal, vertical and diagonal 

coefficients are calculated. For computing standard deviation we 

use window method (Consider window of size 5X5 means 25 

pixels) of in our experiment and the detailed values ranging 

from [0,1].The detailed coefficients which are obtained from 

high frequency filter, distinguishes pixels of vegetative texture 

and other pixels as more details of high variability occur in 

detailed coefficients either in HExG,VExG or DExG. The areas 

associated with ground will have much smaller variability. High 

texture variability will match with the highest standard 

deviation.By above hunch we modify the pixels in AExG in 

location (x,y) by applying following method.For each pixel the 

maximum standard deviation among the detailed coefficients is 

calculated. For a pixel I in AExG image has greenness value 

gi(x,y) then let SD(x,y)=max{ SDh(x,y),SDv(x,y),SDd(x,y)} 

and change its value with the current greenness value as per 

equation (3). 

ig(x,y)=g (x,y) + k*SD(x,y)   (3)  

The above equation gives the increased greenness value 

which is increased by k times standard deviation obtained. So, 

the pixels with high variability have increased greenness value 

and the pixels with low intensity values are slightly modified or 

no change is observed. Now, apply the greenness value to 

Approximation coefficient. Some regions with dense vegetation 

due to their homogeneity, they can have standard deviation 

values low. After binarization, they could be discarded but due 

to natural illuminations of light during sunny days it is very rare 

to occur. Approximation coefficient now has enhanced 

greenness values after modification. Now we perform Inverse 

Discrete Framelet Transform to obtain Enhanced Image (ExG) 

with new greenness values. This image obtained has improved 

vegetation cover. 

D. Binarization 

Binarizationis applied to the new ExG image after adding 

texture descriptors and it gives better results. Basically 

binarization is used to distinguish the green plants and the other 

parts of the vegetation image. 

Otsu provides fair results when number of pixels in each 

and every segment is near to the other. It is better than double 

thresholding due to inappropriate performances and also it is 

selected because it is well tested in performance. With the above 

approach the image including greenness and texture is obtained 

and the problem is solved.  

 

III. RESULT AND DISCUSSION 

This section gives the stage by stage results of the proposed 

method. Figure 3 gives the input RGB color image captured 

under a normal day light with crops, weeds and soil and 

moisture content present in it. Figure 4 shows the excess green 

image (ExG) calculated using equation (2). It is also to be noted 

that the input RGB color image has been transformed into a grey 

scale image by this process. Figure 5 shows the detailed and 

approximate coefficients of the excess green image. Figure 6 

shows output of the texture descriptor with inverse framelet 

transform applied on it. Figure 7 shows the results after final 

step binarization with and without the texture descriptors. In 

figure 7 it is clearly seen that the normal procedure of excess 

green with binarization performs segmentation but other crops 

and the weeds are clearly segmented only when texture 

descriptor is added as an intermediate stage before binarization. 
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Fig. 3. Original Image taken in normal light conditions 

 

 

 
Fig. 4.ExG index applied to the original image. 

 

 

 
Fig. 5. Approximate and Detailed coefficients Images 
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Fig. 6. Greenness image obtained from new AExG image after Inverse Framelet transform 

 

 
(a)                                                             (b)                                                                                                    

Fig. 7. Applying Otsu thresholding to (a)ExG image (b) ExG image with texture information. 

 

IV. CONCLUSION 

The main goal of this work is clear segregation of crop plants 

from parts of vegetation like weeds, soil etc. The proposed 

method combines greenness using vegetation indices with the 

spatial texture information using framelet transform. The spatial 

texture present in the crops, weeds and soil is extracted using the 

framelet transform. The framelet transform in this way provides 

ways for betterment in image segmentation. The experimental 

results given in the result section also shows the proposed method 

with texture information has done a better segmentation between 

the crops and soil compared to method without texture 

information. 
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