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Abstract— FILD is one of a family of related diseases called 

interstitial lung diseases that can result in lung scarring. It 

leading to serious breathing problems and causes reduced 

oxygen supply in the blood. Robustness is an important 

factor in classification of Fibrotic Interstitial lung disease 

(FILD) patterns. So a Robustness Driven Feature Selection 

(RDFS) algorithm is used for classification of CT images in 

FILDs [1].  Computer Aided Diagnosis system is used in 

different fields, but the lack of robustness classifier was the 

barrier for the wide spread adoption of CAD system in CTs. 

In this paper an efficient implementation of CAD system in 

CTs using RDFS algorithm is presented. RDFS is more 

efficient and effective classifier at various CT technical 

parameters. 

Key words: FILD, CTs, RDFS, CAD system, Robustness 

Classifier 

I. INTRODUCTION 

Computed tomography is used in medical fields for the 

analysis of different pulmonary systems. Computer Aided 

Diagnosis (CAD) techniques are playing an important role 

in CT analysis. Compared to traditional manual approach, 

CAD system has more benefits. Traditional manual 

approach results a wide chance of error occurrence. Whereas 

in the case of CAD system, it reducing intra and inter reader 

variability. Thus it reduces the drawback of manual 

approach. The CAD is an efficient and improved system in 

CT analysis. However this paper presents the 

implementation of CAD system used for the analysis of lung 

CT images. Then the fibrotic interstitial lung disease is 

detected using an RDFS algorithm. The Robustness Driven 

Feature Selection algorithm is used for Classification of 

FILD patterns in CT images. The algorithm generates a 

robustness index and a threshold features.  FILD is a family 

of related diseases called idiopathic pulmonary diseases, 

which cause progressive decline in lung function. Thus the 

CAD system takes place different classification and feature 

extraction of images. Before classification, a comparison is 

performed and the result can be obtained from these 

analyses. Thus, this paper performs FILD pattern analysis 

and recognition of diseases. 

II. BACKGROUND OF THIS APPROACH 

For the analysis and extraction of texture features, various 

algorithms can use. The different algorithms perform CT 

analysis and classifications in numerous ways. But, we 

prefer an efficient and robustness feature selection 

algorithm. This algorithm is more robustness on different 

technical parameters. In background, some prior work on 

this area was referred. It made more information related to 

this area. Computer aided diagnosis is a detection system 

that assist doctors in the interpretation of medical images. In 

fibrotic interstitial lung disease (FILD), CT classification 

approaches have been popular for characterizing lung 

parenchymal abnormalities. In particular, several studies 

have successfully applied gray-level co-occurrence matrix 

and run-length matrix texture features [1]. A pulmonary 

nodule is small lesions in the lungs, which can be detected 

by CAD system. But that detection technique allows only 

small sized pulmonary nodules (3mm) [2]. 

Another important study was done related to this 

area. The study gave some idea about classification of 

HRCT images [3]. That means classification of high 

resolution CT images. In it, the classification is done by a 

random forest (RF) classifier. But this method use region 

growing approaches of images. This is a limited area that 

leads an advanced study. The CADs are currently 

implemented with 3 major components. They are feature 

extraction, feature reduction and pattern classification [4]. 

Feature extraction means pattern characterization and 

feature reduction means efficient representation of feature 

set. Under these approaches, an efficient RDFS algorithm in 

coordination with CAD system is implemented in this paper. 

III. ROBUSTNESS-DRIVEN FEATURE SELECTION ALGORITHM 

Robustness-Driven Feature Selection is used to produce a 

feature subset that is robust to various CT technical factors. 

For this, the following procedure must be takesplace. First 

of all, we compute the robust features of all the input datas. 

Then assigning each feature a quantitative robustness index 

(RI). Next, selects the feature set by discarding all features 

that exceed a certain RI threshold. RI means reference 

index, is a reference and normal quantity. In order to 

characterize the robustness of features, we rely on CT raw 

sinogram data. It allows taking a single acquisition and 

reconstructing it using different combinations of technical 

parameters. The robustness index of feature is computed 

from multi-reconstruction dataset. We create the multi-

reconstruction dataset from multiple subjects. 

Compare to other algorithms used for feature 

selection, RDFS give more accuracy and efficiency. 

Because this system compute an RI value and the threshold 

features are established based on the RI values. Figure 1 

shows basic block diagram of this system including with 

RDFS. 

 
Fig. 1: Block diagram for feature selection using an RDFS 

algorithm 
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A. Robustness Index 

In the texture characteristic, feature value of images is 

computed. For the calculation of Robustness Index (RI), it is 

required to compute mean and standard deviation of each 

image. First, calculate the standard deviation within 

reference reconstruction only. It is given by the equation, 

SD𝑤𝑖𝑡ℎ𝑖𝑛꞊√
∑ (𝑥𝑖,0−𝑥0̅̅̅̅ )2

𝑖

𝑚−1
 

Next, compute the standard deviation on the paired 

references. That means the paired difference of feature 

values of jth reconstruction and the reference reconstruction 

as given below, 

𝑆𝐷𝑎𝑐𝑟𝑜𝑠𝑠꞊√
∑ ∑ (𝑑𝑖,𝑗 − �̅�)2

𝑗≠0𝑖

𝑁 − 1
 

The robustness index is then defined as the ratio of 

the two standard deviations as: 

RI=
𝑆𝐷𝑎𝑐𝑟𝑜𝑠𝑠

𝑆𝐷𝑤𝑖𝑡ℎ𝑖𝑛
 

The RI evaluates the robustness of each feature by 

comparing the variation due to changing technical factors on 

CT imaging devices. Such as slice thickness, reconstruction 

kernel and tube current. Reconstruction kernel or filter is 

defined as the mathematical procedure used for convolution 

[7]. 

IV. SUPPORT VECTOR MACHINE CLASSIFICATION 

Gaussian blurring filter with 0.5mm radius was applied on 

each CT image. An isotropic resampling and interpolation 

are performed on each image. An image intensity histogram 

was computed on this sub image, and first-order descriptive 

features (mean, median) were calculated on the histogram. 

Then computing SVM of image and a support vector 

machine classifier was trained on the data [8]. The texture 

characterization of pathological patterns involves statistical 

features; there by mean and median are computing here. The 

Support Vector Machine Recursive Feature Elimination 

(SVMRFE) method is used to produce a final feature subset. 

Sensitivity and specificity are popular measures in 

many medical applications, for the classification 

performance. 

These measures can be generalized to multiple 

classes, such as positive class and true negatives. In a 

multiclass setting, the recall of any class can be computed 

by considering that class to be positive and taking all of the 

remaining classes as negatives. This can be defined as, 

𝑅𝐸𝐶𝑖꞊
𝑇𝑃𝑖

𝑇𝑃𝑖+𝐹𝑁𝑖
 

Where 𝑇𝑃𝑖 and 𝐹𝑁𝑖 are the number of true positives 

and false negative with respect to class i and it yields 

sensitivity. Specificity is an indication of the false positive 

performance of a classifier; it depends on the number of true 

positives rather than true negatives as follows, 

𝑃𝑅𝐸𝐶𝑖꞊
𝑇𝑃𝑖

𝑇𝑃𝑖 + 𝐹𝑃𝑖

 

Where 𝐹𝑃𝑖 represents the false positives number 

with respect to class i. Total number of classes can be 

denoted by m.  

V. EXPERIMENTAL RESULTS 

This paper tells us that RDFS is the important algorithm 

used in classifier model. Here we are detecting six classes of 

fibrotic interstitial lung diseases, pulmonary fibrosis, 

ground-glass opacity, honeycombing, normal lung 

parenchyma, airway, and vessel. The multi-reconstruction 

dataset consisted of CT raw sonogram data; they are 

reconstructed by systematically varying various technical 

parameters such as slice thickness, reconstruction kernel, 

and tube current. For the computation of features from the 

input images, there must process various calculations on 

images. The complex second order statistical features can be 

derived from graylevel co-occurrence matrices (GLCM) [6]. 

Illustration input image processing for feature extraction is 

shown in figure.2. 

 
Fig. 2: Gaussian and interpolated operation on input. 

The histogram output of the given input and a 

graph for feature calculated is sown in figure.3.  

 
Fig. 3: Graph of histogram and feature extracted from          

image. 

After all the processing and feature extraction 

takesplace, the classifier model identifies which type of 

disease is formed on patient. Then a dialog box can show in 

screen and it tells that which types of lung disease is 

detected or not. An example for the dialog box is shown in 

figure below. It shows pulmonary fibrosis affected image 

(From experimental output). 

 
Fig. 4: Output dialog box. 

In medical diagnostic it requires a rapid, accurate 

and portable system that could easily be available. There for 

the system is useful up to moderate hospitals that has limited 

patients. This system offers a wide chance for researchable 

area. Because of, Robustness driven CAD system playing an 

increasing role in computed tomography [5]. There is a large 

chance for future studies about this area, which will results 

more efficiency of the system. This system is most 

applicable in hospitals. 

VI. CONCLUSIONS 

An efficient and novel feature selection technique called 

Robustness-Driven Feature selection. Under this algorithm 

Fibrotic Interstitial Lung disease patterns are detection 
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system is developed in computer aided diagnosis system. 

This paper presents an improved but understandable method 

of RDFS algorithm. The feature extraction, reduction and 

pattern classification is performed by this technique. 

Thereby identification of different classes of FILD can 

effectively takesplace here. The system avoids any 

confusion and disadvantages of manual approaches for 

detection of lung diseases.  It is useful for detecting lung 

diseases of individuals. It is improves the life quality in 

medical fields.  
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