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Abstract

Computed Tomography (CT) is a non-invasive method to give CT images of 
every part of the human body without superimposition of end-to-end structures. 
Some issues in measurements with CT are limiting too few parameters like 
quantum noise, beam hardening, X-ray scattering by the patient, and nonlinear 
partial volume effects. Image processing with Adobe Photoshop, ImageJ, and 
Origin software have been used to achieve good quality images for numerical 
analysis. Statistical functions permit to investigate the general characteristics 
of a human respiratory infections disease. Using Automatic Diagnosis system, 
differentiation in diseases can be filtered out with the help of CT images. 
Data can be analyzed from the CT images to distinguish between a human 
respiratory infections disease, a common disorder like Major Depression (MD) 
or Obsessive-Compulsive Disorder (OCD) and a normal lung.

Keywords: Computed tomography; X-ray; Major depression; Obsessive-
compulsive disorder

Introduction 
As a result of recent pandemic of novel corona virus, respiratory 

infections are a leading cause of disability and death. Radiology 
diagnosis using cross-sectional and projectional imaging techniques 
such as chest radiography and Computed Tomography (CT) remains 
the most important modality for the first-line assessment of acutely 
illness patients [1]. However, radiologic evaluation is significantly 
inhibited due to the similar appearance of the infections due to 
its low specificity, inflammation, some neoplastic abnormalities. 
This low specificity of radiological diagnosis is due to the lack of 
verified measures the severity of the diseases. Continuous bacterial 
and viral multiplication leads to the activation of macrophages and 
granulocytes leading to pulmonary hyper inflammation through the 
release of large amounts of pro-inflammatory cytokines resulting in 
a ‘Cytokine storm’. This mainly leading to Severe Acute Respiratory 
Distress, the main cause of mortality from the disease.

These limitations are the possibility the radiologists’ assessment 
of respiratory infections diseases could be enhanced with Medical 
Image Processing (MIP). MIP usage to size Measuring of pulmonary 
disease could also gives numerical data for correlation with fever, 
leukocyte counts and other measurable laboratory variable size.

The diagnostic equipment used in diagnosing COVID are 
Radiography, Computed Tomography and Ultrasound. Radiation 
use in imaging doesn’t harm its vision. Low levels of Low Dose 
Radiation Therapy (LDRT) is being explored around the world and its 
potential benefits are well documented in the literature [1,2]. LDRT 
acts via polarization of macrophages to an M2 phenotype [3], which 
is the basis for its anti-inflammatory effects in tuberculosis-associated 
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pneumonia. It also regulates the lymphocyte counts and controls 
bacterial co-infections in patients with tuberculosis. LDRT stands 
unique among other treatment modalities as it is especially suited for 
severely afflicted patients, like in those with full-blown pneumonia, 
ARDS with Cytokine storm. Further, in this study medical image 
processing is carried out to the CT machine.

Materials and Methods
Thirty patients with human respiratory infections were examined 

with CT unit, were classified as “normal”, “COVID-19”, “without 
COVID-19”, “Community-Acquired Pneumonia (CAP)”, “other 
pneumonia”, “bacterial pneumonia”, “SARS”, “lung cancer”, “Type 
A influenza (influ-A)”, and “severity”. Therefore, we categorized the 
studies into four main functions include: COVID-19, normal, non-
COVID-19 pneumonia, and COVID-19 severity classification. Non 
COVID-19 patients include any other infection or its combination 
except COVID-19. Non COVID-19 pneumonia may include patient 
is affected with pneumonia from bacterial/viral infections or SARS 
[4-12]. Last category includes patients suffering from the severity of 
the disease to the non-severity ones.

Many studies were going on with the detection of the COVID-19 
using CT scan continues, the researchers take into account of all the 
studies obtained from the journals. Medical imaging process is used to 
make decisions on tasks using both numerical and image-based data, 
in which people will find difficult to interpret. A deep Convolutional 
Neural Network (CNN) is the most widely used one among the 
machine learning methods. It is one of the first preferred neural 
networks, especially in image-based problems. Since it contains both 
feature extraction and classification stages, so that it can produce very 
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effective results. The CNN model or other models produced from 
CNN are widely encountered in image based COVID-19 researches.

However, it is used to design a CT image segmentation and 
classification methods for lung boundaries and abnormality 
detection. The presence of pathologies is determined by a proposed 
technique in three steps (stages) [12-16]. In most cases, X-ray images 
(or image sets) have noticeable noise and different contrast levels due 
to the device’s technical characteristics. Thus, noise evolved from CT 
image is suppressed with the median filter and contrast enhancement 
is conducted as the first step. In the second step, lung boundaries 
are detected. During this step, thresholding Otsu’s method and 
formation of the convex hull of outer ring points is performed. The 
third step is devoted to image classification (pathology detection) and 
feature extraction. The feature extraction from image classification is 
made by the PNN classifier. Figure 1 depicts a principal scheme of the 
proposed approach [17-28].

Results
These are the main results of our work. CT scan data is not available 

should be investigated from single image. There are sequences of 
consecutive images (like videos) for medical diagnosis, there are more 
a slice image has to be analysis than an image. Based on this condition, 
the proposal develop a method for automatic diagnosis system must 
be developed to evaluate their system differently compared to other 
image classification systems. As we know that, we are the pioneers 
to set the model in this way. Our proposed fully automated system 
will check the infection of COVID-19 for a patient by taking all CT 
scans images as input. Then it processes them with the proposed CT 
scan selection algorithm to select the lung visible scan images. Those 
chosen images will be fed to the deep neural network to be classified 
as COVID-19 or normal. We must set a threshold to understand 
the condition of the patient’s health. The CT scans of each patient 
will be evaluated, if it exceeds the preset threshold value, they will 
be considered as a COVID positive patient. This threshold value 
depends on the precision of the model. In trained models with high 
accuracy, the threshold can be set to zero, which means even if one 
of the CT scans of the patient exceeds that value, and then he/she is 
considered to be infected.

The COVID-19 is a new class of infection, which causes mild 
to severe pneumonia depending upon the infection rate and age of 
the individuals. The existing clinical level detection of the infection 
involves laboratory analysis with RT-PCR, imaging-based detection 
with CTSI and chest X-ray. Due to various restrictions, the collection 
of the radiology images from patients is a challenging task; further, 
the COVID-19 is a new category of disease and hence the Medical 
Image Processing database existing is very limited. The proposed work 
considered the images of the Medical Image Processing database for 
the evaluation. Shared the clinical-grade chest X-ray and CTSI for the 
research purpose. This work used the clinical-grade CTSI of coronal-
view images of case studies, for the experimental investigation. Along 
with the above said images, CTSI of case study 30 is also considered to 

Figure 1: The flow chart for image processing and analyzing the X-ray images.

Figure 2: Few test CT chest images of COVID-19 dataset.
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test the performance of proposed procedure on the axial-view images. 
From each case study, ten numbers of 2D CTSI are extracted and 
examined. Further, this work also considered the COVID-19 images 
available in the examination as shown in Figure 2. This dataset consist 
the axial and coronal-view of the CTSI recorded with and without the 
contrast agent.

Discussion
We understand that our proposed model produced better accuracy 

in evaluating in COVID infection. The Effects of current trends in the 
Medical Device Mechanisms that Maximize the efforts required for 
clinical trials of New medical imaging procedures cannot be observed 
to this day. It will hence be an interesting point to follow the trend 
of translation of scientific results of future clinical applications. 
Further, the development of image processing methodology allows 
an automated system for lung boundaries detection and classification 
of CT images. The proposed methodology consists of three key steps. 
First, a CT image enhancement is attained by noise reduction, and 
contrast adjustment is conducted. Second, the lung regions are 
detected.

Finally, we compute a set of features for an enhanced CT image 
and use them as input to the PNN binary classifier, which will classify 
the given image as normal or abnormal. According to the Jaccard 
and Dice similarity coefficients, the proposed method of lung region 
detection gives accuracy, which is comparable with other methods. 
However, the system based on proposed methods can be used as 
a decision support system for medical specialists for respiratory 
diseases. We hope that our shared dataset and codes can help other 
researchers to improve AI models and use them for advanced medical 
diagnosis.

Conclusion
In this paper, we have discussed a fully automated system for 

COVID-19 detection from lung HRCT scans. Our contribution to 
respiratory medicine: feature detection, lung segmentation, and 
countless other works in the pulmonary imaging field enabled our 
clients to give the means to physicians to save lives by giving faster 
and more appropriate treatment to all kinds of respiratory diseases. 
The proposed methodology is efficient and promising for respiratory 
disease detection.
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