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Abstract— Lung cancer is the leading cancer among both 

men and women. A quality preprocessing technique is 

necessary to ensure effective removal of noise that interferes 

with the features of the image and hence improves lung 

cancer detection rate and accuracy. In this proposed 

research, we will extract basic Geometric Features from 

Lang DICOM as well as JPEG image Format and Based on 

Random Forest Classifier and Features Extracted for nodule 

classification as benign, malignant or normal. Random 

forest classifier gives better accuracy for identification and 

classification rather than other classifier such as KNN, ANN 

and MSVM. Experimental results based on data from 

Collected from lung LIDC image database. 
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I. INTRODUCTION 

Nowadays the data collected in the medical knowledge of 

many different diseases is of great importance. Research on 

the data and obtain useful results and patterns of disease, 

one of the goals of this data is used. The high volume of 

data and the resulting confusion is a problem that prevents 

you achieves remarkable results. Thus, the image analysis 

and data mining to overcome this problem and to obtain 

useful relationships between risk factors used in disease [3]. 

According to the World Health Organization (WHO) in 

India is 70-90 per 100,000 population and cancer prevalence 

is established to be around 2,500,000 (2.5 million) with over 

800,000 new cases and 5,50,000 deaths occurring each year. 

According to Indian Council of Medical Research (ICMR) 

cancer of breast with estimated 1.5 lakh (over 10 per cent of 

all cancers) new cases during 2016, is the number one 

cancer overall. Cancer of the lung is the next with estimated 

1.14 lakh (83,000 in males and 31,000 in females) new cases 

during 2016 and 1.4 lakh cases in 2020 [1].  

Computer-aided diagnosis (CAD) system is very 

helpful for radiologists in the detection and diagnosing 

abnormalities of lung cancer earlier and faster. While 

detection of pulmonary nodules has a crucial effect on the 

diagnosis of lung cancer, but the detection is a nontrivial 

task, not only because the appearance of pulmonary nodules 

varies in a wide range, but also because the nodule densities 

have low contrast against adjacent vessel segments and 

other lung tissues. Computed tomography (CT) has been 

shown as the most popular imaging modality for nodule 

detection, because it has the ability to provide reliable image 

textures for the detection of small nodules. The CAD 

systems consist of four stages: (1) image preprocessing, (2) 

image segmentation (3) feature extraction and (4) 

classification. 

The purpose of this study is to design a CAD 

system which is fast and accurate for early diagnosis of lung 

cancer based on processing on lung CT images. The rest of 

this paper is organized as follows. Section II provides 

description of lung CT dataset and proposed system.  III. 

Provides result and discussion. The goals of these phases are 

to extract specific features of raw images and to classify the 

images as cancerous or healthy (Malignant, Benign or 

Normal) based on random forest approach.  

II. MATERIALS AND METHODS 

A. Data Collection 

The input images are collected from Lung Image Database 

Consortium and Image Database Resource Initiative (LIDC 

-IDRI) dataset. All CT scans were acquired at a tube 

potential voltage of 120 kVp by utilizing the international 

imaging protocols. The Data collection diameter is 500 mm 

and the reconstructed diameter is 380 mm with a slice 

thickness of 0.75-l.25 mm. The slice thickness is 2.5 mm 

and images are in size of 512x512 pixels and stored as 

DICOM format files, directly from the CT modality. An 

XML file is attached with images, which have the 

information of nodule size, number of nodules present. This 

database is marked from four radiologists reading. 

 
Fig. 1: Proposed flow chart of CAD system 

B. Image Pre-Processing 

Image preprocessing is a process which eliminates primary 

noise and image distortion, and also enhances important 

features exists in CT images. For the input,  images are of 

512 X 512 pixels in size. Mostly, the image quality is 

affected by various artifacts such as variations, non-uniform 

intensity, noise. Therefore, the goal of pre-processing of 

image is to remove any redundant data from the images 

without any effects on the useful details. A standard solution 
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to this kind of problem in image processing is to adjust the 

image intensity values. It is done by plotting the pixel 

intensity values of the image, such that 1 % of the intensity 

values are saturated at low and high intensities [9]. 

Median filter has been used for smoothing of lung 

CT images. It arranges the pixels confined in the image area 

contained by the kernel and then replacing with the value of 

the center pixel. Thus, it is suitable to remove noise without 

reducing much of the image quality. In this work, filtering is 

done by considering the 5 by 5 neighboring pixels. 

 
Fig. 2: Original CT image                

 
Fig. 3: Smoothed by median filter 

C. Lung segmentation 

The Segmentation based on thresholding has been used for 

nodule identification. It segments the images by creating a 

binary partition with respect to the intensities present in the 

image. The regions that are corresponding to the lung field 

were extracted whereas the areas that are not considered as 

the lung are omitted. A binary image is created with 

reference to a threshold value; such that all pixels whose 

gray levels were greater than threshold value are equated to 

1 and rest of the pixels are made to 0. 

g(x, y) = {
1 𝑖𝑓 𝑓(𝑥, 𝑦) > 𝑇

0 𝑖𝑓 𝑓(𝑥, 𝑦) ≤ 𝑇
 

It is computed by Eq. 1, where T is the threshold 

value and f(x, y) input image. A filling operation then 

determines which pixels are in holes and it automatically 

converts the value of those detected pixels from 0 to 1 and 

fills the holes in that binary image. Then edge of the binary 

image is detected and which is subtracted from the filled 

image then we get the lung field [16]. 

 
Fig. 4: Cropped Image 

 
Fig. 5: Thresholding 

D. Nodule Detection 

Many nodule which lies along the periphery of the lung or 

on the blood vessel has been neglected by many other 

technique mentioned above. A Novel technique has been 

developed to detect the nodules that lie in these regions. 

First the edge of the binary image is calculated by 

morphological operations. Then the edge is subtracted from 

the original image and the region of interest is segmented. 

By this method, the gray level along the lung wall in the 

newly formed image will be same as the inner lung and 

helps in identifying the nodules along the lung wall. The 

nodules are then labeled using connected components. 

 
          Fig. 6: Select region of interest 

 
Fig. 7: Nodule detection 

E. Feature Extraction 

The various features form the basic elements in 

classification, as in [15]. Geometric features like area, 

perimeter, centroid, diameter, eccentricity and irregularity 

index has been estimated from the identified lung nodules. 

Extracted features are Shown in table: 
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Table 1: Extracted features 
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F. Classification 

Leo Breimans in was first proposed a  Random Forest in 

1999 [14]. Random forests or random decision forests was 

operated by constructing a multitude of decision trees at 

training time and outputting the class that is the mode of the 

classes (classification) of the individual trees. Random 

decision forests correct for decision trees' habit of over 

fitting to their training set. 

Random forest classifier is faster than other 

classifiers. It is defined as a combination of tree predictors 

depend on the values of a random vector sampled 

independently and with the same distribution for all trees in 

the forest. Random Forest has given robust and improved 

results of classifications on standard data sets. It is providing 

very good competition to neural networks and ensemble 

techniques on different classification problems. Random 

Forest is related to be special type of ensembles using 

bagging and random splitting methods to grow multiple 

trees [14]. 

The benefits of Random Forest method is that it 

can predict what features are important in the classification 

and it can process craftily on large data sets. Also it can be 

utilized as an effective method to estimate missing data. The 

number of trees is 10 in the training testing process. 

III. RESULT AND DISCUSSION 

Lung cancer CT image have successfully undergo the image 

pre-processing procedure with different geometric  features 

like area, perimeter, eccentricity, centroid, equivalent 

diameter, irregularity index based on the basic 

morphological image processing of 2D patterns and patient 

information properties were utilized for feature extraction.. 

The proposed technique is applied on 200 CT images of 

lung cancer taken from LIDC-IDRI database. 

In this paper, first the pre-processing was done by 

median filter for smoothing an image and applies 

thresholding for segmentation and then extract geometric 

features. Classification was done by random Forest 

classifier. We compare the classifier methods such as ANN, 

MSVM, KNN and RF from which the Random Forest 

classifier gives the high accuracy result.  

 
Fig. 8: GUI output of lung nodule classification 
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