
An Enhanced Mutispectal Image Classification Using QWT with 

J48 Classifier 

P.DOLPHIN DEVI1 & K.CHITRA2 

1Vice Principal,Kalvi Matriculation Higher Secondary School, Dindigul, India 

2Professor, Department of computer science Government Arts College 

Melur,Madurai, India 

Abstract 

In recent years, accuracy is a biggest challenge in multispectral image classification. The main 

limitation of this classification is the huge amount of data for processing. This paper proposes to 

hybrid QWT (quaternion wavelet transform) process with J48 classifier for land cover 

classification. This innovative combination applies QWT to create the best features prior to J48 

classifier, which is the main novelty in our propose work. Furthermore, MATLAB simulation 

software is used to compare its performance with tradition method. The result demonstrates that 

the enhanced QWT with J48 were derived more accuracy using minimum amount data.  

Keywords – Multispectral images: quaternion wavelet transform (QWT), J48, classification, 

Land cover 

I.INTRODUCTION 

Tremendous improvement of remote sensing 

has contributed to the progress of 

multispectral image classification.Owing to 

its great spectral resolution and high object 

info, multispectral images have been 

accepted in much varied domains. In the 

meantime, these stuffs have made the 

accuracy resulting from classification 

procedure, which is influenced by feature 

extraction, a core task in the multispectral 

imaging. 

The classification procedure is mainly 

composed of two tasks: feature extraction 

and selection of classifier. Frequently, the 

accuracy of certaintraditional classification 

algorithms is not well sufficient as the 

consequence of Hughes occurrence. This 

phenomenon can be described briefly as that 

the addition of new features may reduce the 

accuracy of classification eventually [1]. In 

this situation, as a classification method 

which is demanded to be protected to this 

phenomenon, support vector machine 

becomes generally accepted [2]. The support 

vector machine (SVM) is resulting from 

important risk minimization which decreases 

the chances of misclassifying in theory. 

Also, little sensitivity to dimensionality of 

input data allows SVM to be used in more 

diversity of applications. However it has 

been accepted that classic SVM 

indicatesgreat performance, 

particularlyhigher accuracy in image 

classification, quiet, there is much space for 

enhancementowing to some 

doubtconnecting to the role of feature 
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drop.Most of these methods do not make 

any a priori statement about the data 

distribution, therefore are basically non-

parametric in nature. Decision Tree 

classification (DTC) is one such technique 

which is very effective and valuable for the 

remote sensing community for LULC 

classification [3]. This is instinctive, simple, 

flexible, and well-organized in computing 

[4] non-normal, non-homogenous and noisy 

data in addition to non-linear relation 

between features and classes, missing value, 

and both numeric and definite inputs [5]. 

This has led to improved acceptance [5]. 

The quaternion wavelet transform can be 

estimated as alocalized Quaternion Fourier 

Transform (QFT) nearly[6]. With the model 

of phase, more influential and 

effectiveMulti-resolution image study has 

been completed by thedeployment of 

quaternion wavelet transform (QWT) [7] 

which iscollected of a real part and three 

imaginary parts. A techniquewhich includes 

making use of the dual-tree filter bank 

withlinear computational difficulty, used by 

W. Chan, forcalculating QWT and 

approximating the difference between a pair 

ofimages, is termed in the works [8]. 

In this work, we purpose at 

additionalenhancement of theaccuracy in 

J48 classification process, with the 

contribution of theQWT. MeanwhileJ48 and 

QWT are both active and popularoptions 

with strong competitive edges in a variety 

ofapplications, we attention on the grouping 

of these twoapproaches which understands 

feature extraction by QWT. And 

then,chooseJ48 as the classifier to 

overwhelmed the difficulty of 

theimprovement in the accuracy part. 

The remaining of this paper is structured as 

follows, the introduction of relative basic 

theoretical knowledge on QWTand J48 are 

studied respectively in Section II. Webriefed 

a core method algorithm stimulated by QWT 

andJ48 in Section III. Section IV dedicates 

to the experimentaldesign and simulation 

results. Finally, conclusions are drawn 

inSection V. 

II.PRINCIPLES 

A.J48 

J48 classifier is a decision tree induction 

based algorithm. Decision tree based on top-

down recursive divide and conquer 

technique is constructed. Initially, root node 

is assigned with all the preprocessed 

(training) samples and the categorical 

attributes. Based on selected attributes the 

samples are partitioned recursively. The test 

attributes are selected based on heuristic or 

statistical measure. When all the samples are 

classified and no more attributes for further 

partitioning, the process is stopped. The leaf 

nodes will give the classification results. 

B.Quaternion wavelet transform 

The quaternion wavelet transform is first 

recommended in 2004, as an addition to the 

discrete real valued wavelet transform 

(DWT) and hyper-complex wavelet 

transform (CWT). 

The quaternion algebra “H” was developed 

by Hamilton in 1843 to define rigid bodys 

rotation. This innovationcomprisesof both 
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direction and magnitude of rotation, 

represented as 

 

where the three half-vector-half-imagery 

units i , j and kfulfillinstructions of 

multiplication as follow 

 

In theory, q and q*, with the same scalar 

parts and theopposite vector parts, are each 

other’s conjugate quaternions. 

The norm ||q|| is well-defined by 

 

Additionaldemonstration whose coefficient 

is made up of fourparts: a magnitude and 

three phase angles can be defined as 

 

Where 

 

Also, particulardetailed formulas on the 

feature of computation are characterized 

in [6]. 

The quaternion wavelet transform is stated 

as follows 

when the signal is defined by 2D Hilbert 

Transforms (HT). 

 

where the quaternionic analytic signal is 

represented by its partial( H1 , H2 ) and total 

( HT ) Hilbert transforms 

If the mother wavelet is separable, i.e. 

 

The 2D HT‟s are containing 1D HT‟s along 

rows and/or columns.As said by 1D Hilbert 

pair of wavelets and scaling function, 

 

The 2D QWT is assumed in terms of 

separable products. 

 

Theoretically, 2D QWT is an ideal extension 

of wavelettransform. The image substances 

can be defined more clearlywith the 4-

vectors. Three imaginary parts expose the 

„structure‟of the elements at any position, 

which are specified by the realpart. With this 

benefit, we assumeoutstanding effects of 

theapplication of QWT on image processing. 

References [6] and[7] give more detailed 

design about the stages ofquaternion wavelet 

and related implementations. 

III.QWT-J48 ALGORITHM 

QWT is an efficient method for the feature 

selection for 2D imagesowing to an 

abundant scale-space analysis, which 

resultingfrom complementary 

statisticssupported by the magnitude 

andphases. Features at any point in each 

subband can betermed by the magnitude. 

Temporarily, the phases characterizelocal 
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structure. It means that two of the phases 

give thedata of position and the other one is 

used forexplanations of the local feature [7]. 

With more appropriatefeatures selected, 

QWT offers a good basis for 

J48classification process in some degree. 

The method of QWT and J48 for 

multispectralimage classification is 

describedin the Algorithm 1. 

Temporarily, the hybrid classification 

technique can bebrief into the block diagram 

shown in Fig.1 

 

 

 

 

Fig 1. Implementation flow of proposed work 

For varied applications, we offer some more 

particulars aboutthe hybrid algorithm, which 

is based on exactappliedexperiences. After 

satisfying the original dataset and giving 

upsome bands which are accepted that may 

causedisappointedthings for classification 

process commonly, we split the cubicinput 

data into a range of 2D planes through the 

division of theheight of the cube. Then by 

spread on QWT on each plane, weget a 

feature matrix which comprisesof data of 

bothselected features and positions.  

Next, 20 percent of theinput data, for 

instance, are mined randomly from 

eachplane for training and the rest are used 

for tests. Generally, theformer are employed 

to produce the features classification 

matrix,and the last can test the accuracy of 

the classification process.The matrices about 

the classification of pixels conveyed in 

theside of their original position in the input 

dataset and types ofthe classifications are 

delivered for the following J48 methodto 

trial other pixels whether match the previous 

classification,thus, the accuracies are 

designed. 

 

----------------------------------------------------- 

Algorithm 1: QWT with J48 for 

multispectralimage classification 

 

-Input: Original image dataset I. 

1) Apply QWT on original image I to get 

quaternionexpressed in the form containing 

of a real part and threeimaginary parts 

defined in Section II; 

2) Choiceof the features with the real part 

considered fromthe QWT algorithm stated 

in step1. Then we getappropriate features 

selected from the original images; 

3) Apply J48 on classification procedure to 

classify theclasses of each pixel with the 

features delivered by theQWT algorithm; 

-Output: The classified images. 

IV.SIMULATIONS AND RESULTS 

As stated by the algorithm HybridJ48 with 

QWT, two experiments are implemented for 

clarifying the effect of the 

method proposed. 

Results for classification of remotely sensed 

multispectralimage data using different 

classification methods: (1) NaïveBayes; (2) 

Input 

Imag

e 

Feature 

Extraction 

J48 

Classifier 

QWT Classified 

Image 
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Multi Layer Perception; (3) SMO; (4) KStar; 

(5)Bagging; (6) Decision Table and (7) J48; 

based on the classattribute obtained from 

QWT is given in Table 1. 

 

 

 

 

Table 1 Performance Comparison of Classifiers 

Classifier

s  

Correctly 

Classified 

Instances (%) 

Kappa 

Statistics 

Naïve 

Bayes  
88.6919 0.8788 

Multi 

Layer 

Perception  

89.9116 0.8919 

SMO  89.7854 0.8902 

KStar 89.4545 0.8867 

Bagging  98.6742 0.9858 

Decision 

Table  
91.0884 0.9046 

J48  99.1439 0.9908 

 

Fig 2 Input Image 

 

Fig 3 Classified Image 

 

Fig 4 Performance Comparison of various classifiers on 

accuracy 

 

Fig 5 Performance Comparison of various classifiers on 

kappa statistics 

 

Fig 6 Performance Comparison of various clustering on 

classifiers 
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Fig 7 Performance Comparison of kappa statistics on 

various classifiers 

On the basis of the most suitable features 

generated byQWT algorithm, Table I 

compares the classification accuracybetween 

raw J48 algorithm and the proposed method 

toillustrate the accuracy increased by a wide 

margin through thelatter. Also, we use a 

standard graph of land-cover categories 

incontrast against the results of original J48 

algorithm and theproposed classification 

method respectively fromFig.2 to Fig 7. 

Since thetraining and testing samples are 

collected randomly, theclassification 

accuracy derived from simulation process 

isobjective and representative to some 

extent, and we can use itto compare with 

other classification methods in the aspect 

ofaccuracy.  

V. CONCLUSIONS 

This paper dedicates to present an improved 

classificationtechnique based on QWT and 

J48. We use QWT algorithm onthe original 

mages to createappropriate features in 

efficiencyand then combine J48 algorithm 

for further classificationprocess. 

Furthermore, we related the results from the 

hybridmethod with those from the 

conventional J48 algorithm toauthenticate 

the improvement of the accuracy, which 

means that, theQWT algorithm has a 

positive role in the J48 classificationprocess. 

In brief, the improved method combining 

QWTwith J48, proposed in this paper, has 

the better performancein classifying 

multispectral images with greater 

accuracy.Further, we will contribute to 

detailed combination of J48and QWT for 

moreenhancement of accuracy and 

broaderdevelopments of the advantages of 

the proposed method inimaging processing. 
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