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Abstract.In the previous few decades, one of the best reliable imaging techniques has been Computed Tomography 

(CT). To diagnose pulmonary carcinoma, early or later through CT scan images, many image processing has been used. 

Pre-processing, Segmentation, Extraction, filter, Classification are the few techniques that are usually used in detecting 

the initial stage of pulmonary carcinoma using image processing. To get CT images from the LIDC (Lung image 

database consortium) dataset such as NIH/NCI. DICOM (Digital imaging in communication in medicine) is a protocol 

on behalf of transmission among image devices. CT scan images may lead to error and delay the finding of pulmonary 

carcinoma. The purpose of sharing digital medical images is to easily access data. Many viewers maintain the image 

format (DICOM) and read large numbers of data.Keywords: CT (Computed Tomography), Pre-Processing, 

Enhancement, Segmentation, Extraction. 

1. Introduction 

 The image processing technique is majorly used to enhance unprocessed image capture from various cameras or scans from 

various regions. It is shown that the image processing is very useful for the finding of tumor cells [1]. The data can be retrieved 

easily using image processing. A technique based on regular parameters using image processing for the investigation of lung 

cancer is reported [1]. These techniques are used usually in the army, clinical, investigational areas etc[2]. Image processing is 

divided into several stages, which include image pre-processing, Denoising, optimization, and edge detection, among others 

[3].Cancer is currently the most dangerous disease that has confronted human life and resulted in death [4]. Pulmonary 

carcinoma is defined by independent cell grows in the lung [5]. Pulmonary carcinoma is another name for Lung cancer. 

Common indications are cough (which includes blood whoop); lose weight, mild and severe chest pain. Pulmonary carcinoma 

has two types they are NSCLC and SCLC [6]. In men, pulmonary carcinoma, the most common identified cancer, and the 

maximum pulmonary carcinoma is in Eastern Europe, Central and Eastern Asia [7]. Globally, around 19.3 million cases and in 

2020 nearly 10 million expire. Female breast cancer has surpassed pulmonary carcinoma in terms of prevalence, with 2.3 

million cases (11.7 percent), followed by lung, prostate, colorectal, and stomach cancers (11.4 percent, 7.3 percent, 10.0 

percent, and 5.6 percent). Pulmonary Carcinoma is the cause of cancer deaths, accounting for 1.8 million deaths (18% of all 

cancer deaths), followed by colorectal, stomach, liver, and female breast cancers (9.4 percent, 7.7 percent, 8.3 percent, 6.9 

percent) [8].  

2. Methodology 

 Here are some image processing methodologies: image collection, pre-processing, segmentation, extraction, classification, 

and the use of various filtering techniques and results. Collecting Image: Collect CT scan images for research from the LIDC 

dataset such as NIH/NCI. The advantage of the CT image is improved clearness, less noise, and distortion. A standard 

protocol, DICOM is used for transmission among imaging devices.  These images were from CT scans where CT images have 

lower noise. 512 * 512 pixels are the image size. Pulmonary carcinoma Data set:  

1. 1. UCI Machine Learning Repository https://archive.ics.uci.edu/ml/datasets/lung+cancer 

2. Public Access to the Cancer Imaging Archive (TCIA) https: //wiki. cancerimagingarchive.net/display/Public/LIDC-

IDRI-Kaggle 

https: //www. kaggle. com/datasets/mohamedhanyyy/chest-ctscan-images 

https://www.kaggle.com/datasets/fanbyprinciple/luna-lung-cancer-dataset. 

https://www.kaggle.com/datasets/mohamedhanyyy/chest-ctscan-images
https://www.kaggle.com/datasets/fanbyprinciple/luna-lung-cancer-dataset
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 Image pre-processing: The process involves improving the data by removing unwanted distortions or improving specific 

images for subsequent processing. It is used to enhance the images, like lines, boundaries, and textures. To remove noise from 

the image, different filtering techniques have been used based on the noise in the image. Pre-processing techniques for noise 

reduction are Gaussian, Salt and Paper, Poisson, impulse, and Speckle. These are the filtering techniques such as Denoisingare 

Spatial Domain (Mean or Wiener, Non-Linear or Median) and Transform Domain. Image Segmentation : The strategy for 

labelling every pixel of an image through segmentation is comparable, and certain visual features can be shared. There are two 

approaches: the Marker-Controlled Watershed Segmentation Approach and the Threshold Approach.It is divided into different 

subcategories called image segments. It aids in reducing the difficulty of an image by making image processing or analysis 

much simpler. Feature Extraction: It is an important step in the dimensionality reduction procedure; an initial set of image data 

is fragmented and reduced into manageable sets. This method can be broken down into two general steps: feature selection and 

classification. Shape measurements are physical dimensional measurements that characterize an image's appearance. Only the 

following characteristics can be extracted: area, perimeter, eccentricity, contrast, correlation, energy, and homogeneity. 

Classification: This categorizes detects the nodule as benign or malignant. Here are the few classifiers that have been used for 

pulmonary carcinoma are SVM, CNN, ANN, KNN. Use Various Filtering Techniques: Filter techniques are used to improve 

and adjust digital images. It is used for blurring, sharpening, edge detection and noise reduction. Filter techniques are mostly 

used to eliminate high frequencies (flattening techniques) and low frequencies (image enhancement, edge detection). 

 

3. Applications 

 Some image processing applications which are applicable these days: Agricultural- Image processing techniques are better 

suited to the agricultural domain. This produces more seeds in agricultural areas for harvest management. This approach 

cannot be manually implemented to perform various tasks. Image processing techniques are used to sort and grade fresh fruits. 

Harvest Classification is a fuzzy logic analysis technique [9]. Communication- It has several operations such as 

telecommunication, video conferencing used with the support of image processing techniques. Image processing techniques 

are used to identify the features during video conferencing. For analysis of vocal interaction image processing, coding is 

performed. Recognition of Character- Manually written, and printed files can be easily identified using image processing 

applications. Medical-Image processing techniques are used in clinical areas to improve performance and recognize body 

parts. Image processing techniques are used in the skull and chest. This is also used for the study, diagnosis, identification, and 

treatment of disease or illness. Medical Imaging focuses mainly on the identification and unveiling of internal structures that 

are covered by the skin and bones. This method is mainly useful for specialists conducting laparoscopic surgery to show the 

inside sections without actually opening the body. It uses magnetic resonance imaging (MRIs) and CT scans. 
TABLE 1. Comparisons of medical imaging [10] 

Types X-Ray 
Ultrasou

nd 
MRI CT-Scan 

Resolution 
2000 * 

2500 

The 

typical 
required  

resolu-
tion for 

medical 

ultra-
sound 

is 1 mm 

typical 

resolutio
ns  

of around 
1.5×1.5×

4 mm. 

0.5 mm 

along the 
x to y 

axis,  
0.5–

0.625 

mm 
along the 

z axis 

Continuous 

Speed 
Slow No Fast Average 

Charge Less Moderate 
Very 

High 
Less 

Statistics 

Acquisition 
Low Low High High 
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Special 
 effects 

high 

emis-

sion 

Non-
Ionizing 

No 

Hazards  

reported 

Small 
Risk 

of 

irradia-
tion 

Accessib-
ility 

Maxi-
mum 

Maxi-
mum 

Less than 
CT 

Without 

much 

trouble 

Exposure to 
Radiation 

Low High None Moderate 

Time 

Taken 

15 

Mins 

30 Mins 

to 1 Hour 

30 to 45  

Minutes 

5 

Minutes 

 Specialists can look at the mysterious or unknown third dimension of the body in this way. When using a CT scanner, 

fragments inside can be seen, and diseased parts can be easily detected and found. When anticipating the MRI, it gets a signal 

from the body's magnetic elements converts its magnetic field and covers scanned data into internal organ images with the 

aid of software [10]. Commercial -Image processing techniques are used in a variety of operations such as bar code, signature, 

and stocking. With the help of the image processing approach, signatures and barcodes can be recognized confidentially. 

4. Related Work 

 Shanthi et al [11]proposed an automated pulmonary carcinoma prediction and detection system based on multiple levels of 

data collection, extraction, selection, classification, and identification. The Cancer Genome Atlas database was used to collect 

CT images. The primary features are offset specification and statistical measure extraction via the Gray - level Co-occurrence 

matrix (GLCM). The texture features of the lung regions of interest (ROI) will be used to identify the object.  A Gabor filter is 

a linear filter with a Gaussian function increased by it. The two-dimensional Gabor filters were provided by 

𝐺𝑐 𝑖 , 𝑗 =  𝐵𝑒 𝑖2 + 𝑗2/2𝑎2  𝑐𝑜𝑠(  2𝜋 𝑓( 𝑖 𝑐𝑜𝑠𝜃 + 𝑗 𝑠𝑖𝑛 𝜃 ))  

𝐺𝑠 𝑖 , 𝑗 =  𝐶𝑒 𝑖2 + 𝑗2/2𝑎2  sin( 2𝜋 𝑓( 𝑖 𝑐𝑜𝑠𝜃 + 𝑗 𝑠𝑖𝑛 𝜃 ))  
 The SDS method is used to evaluate subsets in a much more effective way. In the initial phases, each machine will be 

tasked with combining a portion. This procedure will be repeated several times to determine the current status. SDS techniques 

can handle large processing, Naive Bayes classifier, which implies the parameters that contribute to classification are mutually 

connected. NN was much more efficient for finding pulmonary carcinoma for helping oncologists. WasudeoRahane et al [12] 

proposed a technique such as Image acquisition, Noise reduction, GrayScale Conversion, Binarization, Segmentation and 

Support Vector machine that has been used in the proposed work. This research paper is to identify pulmonary carcinoma 

using median filter and segmentation to get accurate results.Ashwini et al [13]proposed an image processing technique was 

used to identify and estimate pulmonary carcinoma cells. The multi SVM machine classifier has been used to determine 

whether the nodule was malignant or benign. Image processing has been used to improve, remove noise, segment, and extract 

images. MATLAB is used for all of these techniques. With an accuracy of 97% the multi SVM classifier identified whether the 

cell was normal or abnormal. Anjali Sevani et al [14] proposed an image processing technique used to enhance the image using 

a median filtering technique, Dilation, Erosion, opening and closing, feature extraction. This research paper is to use different 

methodologies to find the different stages of pulmonary carcinoma easily. 

Results:   

A. Median Filter 

The median filter makes use of the entire 3x3-neighborhood: 18, 65, 80, 75, 88, 55, 110, 158, 230 

B. Opening 

The scientific description of the opening is as follows: 

I ᴏ B = (I-B) + B 

C. Closing 

The mathematical description of the closing is as follows: 

I•B = (I+B) – B 

5. Summary of Related Work with Accuracy 

TABLE 2. Image Processing Mechanism 
References Image Processing 

Mechanism 

Classifier 

mechanism 

Accuracy 

[15] 
Watershed 

Segmentation 
SVM 92% 

[19] 

Grey Level Co-

Occurrence 
Matrix, clustering, 

and K-means 

Multi 
SVM 

97% 

[18] WMHE 

Deep-
LearningW

ith Instant-

aneouslyTr

98.42% 
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ained 

Neural-
Networks 

‘DITNN’ 

[12] 

Grey Level Co- 

Occurrence 
Matrix 

GaborFilter  

Decision 
Tree ‘DT’, 

Naïve 

Bayes 
‘NB’, 

Neural 

Network 
‘NN’ 

87.41%, 

88.52%, 

89.63 %. 

 Makaju et al [15]The watershed segmentation technique for recognizing and SVM for categorizing small firm lumps as 

malignant or benign were used in this research paper to differentiate the malignant nodules from the CT scan. The proposed 

approach identifies cancer with a consistency of 92 percent, which is higher than traditional model's consistency of 86.6 

percent. When compared to traditional work, most development is based on proposed work. Meanwhile, this model did not 

categorize the tumor into different stage of the disease.Shakeel et al [16] proposed to identify and predict the pulmonary 

carcinoma via and DITNN. Firstly, CT images from a public dataset, namely the ‘CIA’ Cancer Imaging Archive. Secondly, the 

WMHE improves the image pre-processing technique for improving the quality of the CT image. Thirdly, improved CT 

images were segmented and sent to IPCT.Fourthly, extract a pixel similar value to extract from the segmented region. As a 

result, with 98.42 percent accuracy and a false positive rate of 0.038, classifier techniques are much more efficient and accurate 

in predicting benign tumors in CT images.PrathameshGawade and R.P. Chauhan [17]the methodology used in this research 

paper is to diagnose at initial and critical phases using intelligence, computational techniques, and various distortion removals 

via edge detection techniques and algorithms. Different image processing techniques have been used, such as the input image, 

GrayScale image, few filters (like high pass, median), threshold segmentation, watershed algorithm, morphological operations. 

The purpose is to analyze images at the lowest level. To improve the pixel intensity and then, convert discrete to digital image, 

segments into pixels, then reconstruct the image with better quality.Amir Roointan et al [18] proposed to identify the 

possibility factors of pulmonary carcinoma in early part they widely used biosensor technology. For early diagnosis and 

healing of lung nodules, this technology has a major role. This approach is expected to be diagnosed using bio sensing to 

identify risks that have remedial and medical implications in the future. Various bio sensing features have been reviewed 

briefly. These features were used to identify pulmonary carcinoma disease biomarkers. Moritz Schwyzer et al [19]. Machine 

learning was used in this study to detect lung nodules in a specified situation of ultraviolet PET scans using 

fluorodeoxyglucose positron emission tomography (FDG-PET) imaging. Lung nodules are detected by the artificial nervous 

system. The levels of responsiveness were 95.9 % and 91.1 %, respectively. The artificial neural network achieved accuracy of 

98.1 percent with a regular dose of 98.1 percent and 94.2 percent with an ultra-flow dose of 3.3 percent. As an added benefit, 

the system increases the precision of testing lung tumors.H. Guo et al [20]the Knowledge-based Analysis of Mortality 

Prediction Network (KAMP-Net) is a prediction method that has been proposed. This method improves prediction by 

extracting clinical knowledge and features exposed by a dual stream network (DSN). When compared to other methods, the 

KAMP - Net can perform and achieve more. Low-dose CT (LDCT) is more accurate than X-rays in detecting pulmonary 

carcinoma and reduces death rates. Another approach, such as a novel approach using CNN and SVM to find the results, has 

been used.M. B. Khumancha et al [21]The two datasets used in this research paper are data1 and data2. The LIDC/IDRI for 

detecting nodules in Data1 is accessed. Kaggle is used to access Data2 for cancer detection. The CNN module is used to detect 

nodules in the datasets, and the second procedure detects malignant symptoms in the dataset. The accuracy is 90.78 percent 

based on the true count, while the precision is calculated to be 89.24 percent.Guobin Zhang et al [22]this study used a 

computer-aided design (CAD) approach to detect lung nodules automatically. The CT description is being used in the current 

development. It was studied and discovered to produce better results in terms of high accuracy and low positive predictive 

value. CAD systems used a variety of techniques. 

6. Summary of Related Work 

TABLE 3.Techniques 

References Techniques Future 

Enhancement 

[23] 

1. Image 

Segmentation 
2. Feature 

Extraction 

Try the different 

filtering techniques 

like Weiner filter 
which removes the 

noise that has a 

corrupted signal. 

[13] 

1. Image acquisition 
2. Noise reduction 

3. GrayScale 

Conversion 
4. Binarization 

5. Segmentation 

Identify the disease 

which helps in 
reducing the 

abnormal cells. 

 

[24] 
1. Fusion Method 
2. Image 

Segmentation 

Evaluate large and 
different datasets to 

achieve greater 
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robustness. 

[22] 

1. Input Image 
2. GrayScale image 

3. High pass filter 

4. Median filter 
5. Threshold 

segmentation 

6. Watershed 
algorithm 

7. Morphological 

operations 

Other types of 
cancer, such as 

breast cancer and 

skin cancer, can also 
be treated with it. 

It's also used in 

medical studies. 

[17] 

1. Pre-processing 
2. Enhancement 

3. Median filter 
4. Binary image 

processing 

5. Dilation 
6. Erosion 

7. Opening 

8. Closing 
9. Feature extraction 

Other types of 
cancer, such as brain 

tumors, skin cancer, 
stomach cancer, and 

breast cancer, can 

also be treated using 
the proposed 

methods. 

 

 NidhiS.Nadkarni and Prof.SangamBorkar[23] proposed a technique to detect pulmonary carcinoma using CT image and 

image segmenting and feature extraction to find cancer. Different techniques and methodology are used in Data 

Collection,Pre-processing, Segmentation, Extraction, and classification. In this paper, median filter, mathematical 

morphological operation, and geometrical features are used. Zheng.S et al [24]CNN and MIP (Maximum intensity projection) 

images were used to investigate a pulmonary nodule discovery. Improved pulmonary nodules in MRI assessment with CT 

scans to increase the likelihood of detecting nodules. MIP image thickness was high. Due to that, accuracy level has been 

increased in detection of lung nodules. 

7. Conclusion 

 This indicates that the method of detecting this disease is very important and necessary in avoiding serious phases and 

reducing its global measurement. There are only a few algorithms that have been improved (for example, Gabor filter, 

Watershed Segmentation, Grey Level Co- Occurrence Matrix, Weighted Mean Histogram Equalization).  This paper covers a 

system utilized for pulmonary carcinoma deductions using CT images, PET and MRI. In most of the image processing 

techniques, image segmentation and feature extraction have been used to get better segmentation. 
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