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Abstract--- Texture analysis has been used for recognizing 

synthetic and natural textures. Textures are one of the 

important features in computer vision for image classification 

and retrieval.  An important approach to region description is 

to quantify its texture content. In this  paper ,the  Soil images 

has been analyzed  using various image pre processing tasks  

such as Gray level thresholding, Low pass filter, Edge 

enhancement using Prewitt’s Horizontal filtering and then 

Feature extraction using 3x3 Law’s  mask convolution. 

The features are constructed on preprocessed methods 

applied on the Soil texture image by considering different 

types of windows. These features offer a better classification 

rate. The experimental results on various Soil textures clearly 

demonstrate the efficiency of the proposed methods. 

Keywords--- Soil Texture, Proposed Methods, 

Experimental Results 

 

I. INTRODUCTION  

HE principal approaches used in image processing to 

describe the texture of an image region are statistical, 

geometrical, structural, model-based and signal processing 

features. In which, the signal processing methods involve 

transforming original images using filters and calculating the 

energy of the transformed images[1]These are Law’s masks 

,Laines – Daubechies wavelets, Fourier transform, Gabor 

filters.In this paper ,we evaluate  Law’s feature extraction 

method  to describe texture of Soil images using  3x3 mask 

convolution. This method is based on masks that aim to filter 

the images. From each mask, Five classical statistical 

parameters can be calculated.  

A. Laws’ Texture Measures  

The texture energy measures developed by K. I. Laws have 

been used for many diverse applications.T hese measures are 

computed by first applying small convolution kernels to a 

digital image, and then performing a non-linear windowing 

operation. The 2-D convolution kernels typically used for 

texture discrimination are generated from the following set of 

one dimensional convolution kernels of length three and five: 

L3 = [1 2 1], E3 = [1 0 −1], S3 = [1 −2 1], L5 =[1 4 6 4 1], E5 

= [1 −2 0 2 1], S5 = [−1 0 2 0 −1], W5 =[−1 2 0 −2 1], R5 =[1 

−4 6 −4 1]  These mnemonics stand for Level - average grey 
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level, Edge - extract edge features, Spot - extract spots, Wave 

- extract wave features, and Ripple - extract ripples . All 

kernels except L5 and L3 are zero-sum. Convolution of 

texture with Laws’ masks and calculation of energy statistics 

gives description features of a texture that can be used for 

texture discrimination[4].  

II. SOIL TEXTURE 

Soil textures are classified by the fractions of each soil 

separate (sand, silt, and clay) present in a soil. Classifications 

are typically named for the primary constituent particle size or 

a combination of the most abundant particles sizes, e.g. "sandy 

clay" or "silty clay." A fourth term, loam, is used to describe a 

roughly equal concentration of sand, silt, and clay, and lends 

to the naming of even more classifications, e.g. "clay loam" or 

"silt loam."  Texture is important, because it affects the 

movement and availability of water and nutrients in the 

soil.[9]  

The rate of water percolation is another way to describe 

the texture of soils. Soils percolate water at different rates. 

Soil should be watered only as much and as fast as the soil can 

absorb without runoff.[6] Sandy soil absorbs more than two 

inches of water per hour. It as very porous. Loam soils absorbs 

from 0.25 to 2 inches per hour. The soil is loose and porous 

but holds water quite well. Clay soil absorbs less than 0.25 

inches of water per hour. Clay soil is dense with few air spaces 

between particles and holds water.  

III. METHODOLOGY 

The present paper computes statistical parameters derived 

from Law’s 3x3 mask parameters on sequential window (SW) 

and random window (RW). The size P×Q of the 

SW/RW is chosen based on the conditions 2≤P≤M and 

2≤Q≤N. Where P,Q are the window size and M,N are the 

image size .The starting position of the random window on the 

image is determined based on the equation (1). 

Y(n+1) = ((a x y(n)) +b) % M                              (1) 

where a, and b are the deciding factors for the number of 

windows. 

The RW may contain parts of the other window 

(overlapped) and the SW does not contain any overlapped 

windows (non overlapped). One of the features of 

preprocessing methods is to improve the image information 

content by suppressing the undesired distortions or 

enhancements. For this the present paper is applied on the 
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following preprocessing methods called  Gray level 

thresholding, Low pass filter,Edge enhancement using 

Prewitt’s Horizontal filtering . 

On the preprocessed images the statistical parameters of 

LAW’S mask are applied they are given by the equations (2)-

(6). The entire process is given by the algorithm shown in 

Figure 1. 

 

B. Algorithm 

1. Read the texture (M×N) 

2. Apply the required preprocessing method on the given 

texture Method 

3. wcount = (size of the texture)/(size of the window) 

4. IF  Method =  sequence 

i. i=1;j= 1 ;count = 1; 

ii. Read the window of P×Q from the pixel (i,j) size 

iii. From this window, calculate various Law’s mask  

features 

        If  count>wcount 

        Apply “classification “ 

        Else 

              i=i×P, j=j×Q, count=count+1  

              goto 2              

              Else   “method = random” 

i. Set the values of a, b and M, count=1 

ii. y(n+1)=((a*y(n))+b)%M 

iii. From the preprocessed image, read the window of 

size PxQ from the pixel y(n+1) 

 

5. Read the window of P×Q from the pixel (i,j) size 

6. From this window, calculate various Law’s mask  

features 

7. If  count>wcount 

Apply “classification “ 

Else 

Count = count +1 

Goto 2 

 

Figure 1: Methodology for Soil Texture Classification System 

by Preprocessing Method 

 

    Figure 2: Input images Pictures of Soil - Depending on the 

Size of the Particles  

 

Table 1: Average Texture Classification Rates for RW and 

SW with Pre-processing 
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IV. RESULTS AND DISCUSSIONS 

The experiments are conducted with 6 texture images of 

each size 128×128, collected from soil images [15] as shown 

in Figure 2. In the first method, a sequential window 

(SW) of size 64×64 is considered. This divides the image 

into 4 parts and 5 Law’s mask 

Features are calculated by computing Mean, Abs mean, 

Standard deviation, Skewness and kurtosis. The average of 

these features of 4 parts over the set is computed and taken as 

training set. In the same way a training data is also created for 

random windows, and they are stored in the texture feature 

library. 

The texture classification is implemented by considering 

the extracted texture feature from the sample X(loam soil) 

with the corresponding feature values of all the texture classes 

v stored in the feature library using the distance vector formula 

given by the equation (7) 

 

where N is the number of features in f, fj(x) represents the 

jth texture feature of the test sample x, while fj(v) represents 

the jth feature of the v th texture class in the library. 

 

Table 2: Average Texture Classification Rates for SW with 

Preprocessing Techniques 

 

 

 

 

Then the test texture is classified as v th texture, if the 

distance D(v) is minimum among all the texture classes 

available in the library. Based on the distance function the 

percentage of correct classification for RW and SW are 

calculated and are represented in table1.  

The same is also applied for various preprocessed images 

and it is shown in table 2 and 3 for RW and SW respectively. 

Table 1 clearly indicates that on average RW and SW exhibits 

similar classification rate for the entire statistical measure. 

Table 2 and 3 clearly indicates the classification rate for the 

individual statistical measure. The mean and skew processing 

step has got an advantage, because it exhibits a higher 

classification rate than entire statistical measure methods for 

both SW and RW.     
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Table 3: Average Texture Classification Rates RW with 

Preprocessing Techniques 

 

 

 

 

V. CONCLUSION  

Various preprocessing methods applied on RW and SW. 

The RW on preprocessed methods exhibits same percentage of 

classification as in the case of normal SW method. Though 

preprocessing is a time consuming process, but the 

classification rate after preprocessing by mean and skew 

shows a better result. The preprocessing becomes an essential 

step when textures are collected from different places and 

backgrounds for this analysis, the loamy soil has been taken as 

a test image .Loamy soil is the mixture of clay, sandy and silty 

soil. From table1 and table2 data the average classification 

rate of clay, sandy and silty soil is approximated to loamy soil. 

But, the chalky and peaty soil rate has long difference from 

loamy soil. The best results were obtained with the 

TRE3E3 mask. 
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