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Abstract 

The rapid evolution of medical imaging technologies has spurred the development of automated systems to identify and classify lung 

diseases. This study introduces an innovative image retrieval system designed with artificial neural networks (ANNs) to enhance the 

accuracy and efficiency of diagnosing these conditions. Specifically targeting challenges in recognizing and categorizing lung diseases from 

X-rays and CT scans, the system utilizes convolutional neural networks (CNNs) to capture intricate patterns imperceptible to human 

observers. This enables the system to learn distinctive representations of normal lung anatomy and various disease manifestations. 

The system's design proceeds through several stages. Initially, a comprehensive dataset of annotated lung images is curated, encompassing a 

diverse array of diseases and healthy states. Subsequently, an image preprocessing pipeline standardizes quality and aids in feature 

extraction. The CNN architecture is meticulously constructed, considering layer configurations, activation functions, and optimization 

algorithms to facilitate effective learning and classification. Additionally, the system incorporates image retrieval techniques for efficient 

querying and retrieval of relevant medical images from the database, supporting comparative analysis and aiding accurate diagnosis and 

treatment planning by medical professionals. 

To assess performance, extensive experiments leverage benchmark datasets, evaluating metrics such as accuracy, precision, recall, and F1-

score. Results demonstrate the system's capability to distinguish between lung diseases and healthy states accurately and reliably. This 

proposed system shows significant promise in advancing pulmonary healthcare by automating diagnosis and supporting informed decision-

making, ultimately enhancing patient outcomes. 

 

Keywords: Image retrieval, lung diseases, artificial neural networks, convolutional neural networks, medical imaging, diagnosis, 
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Introduction 

In recent years, the field of medical imaging has made 

remarkable strides, significantly enhancing diagnostic 

precision and efficiency. A critical area within this 

advancement is the identification and classification of lung 

diseases, which pose substantial challenges demanding 

innovative solutions. Addressing this need, this study 

introduces an advanced image retrieval system leveraging 

artificial neural networks (ANNs), specifically focusing on 

convolutional neural networks (CNNs), to transform the 

diagnosis and understanding of lung diseases. 

Lung diseases represent a significant global health concern,

contributing to high morbidity and mortality rates. 

Traditional diagnostic approaches often rely on radiologists' 

expertise to interpret medical images like X-rays and CT 

scans. However, this manual process can be time-

consuming, subjective, and susceptible to human error. The 

emergence of ANNs, driven by deep learning capabilities, 

has revolutionized medical image analysis by enabling more 

precise and automated assessments. CNNs, a specialized 

type of ANN, excel at detecting subtle patterns and features 

within images, thereby identifying nuanced abnormalities 

indicative of various lung diseases. 
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Fig 1: Different Types of Non-Small Cell Lung Cancer 

 

At the heart of the proposed system is its capacity to acquire 

intricate representations from annotated datasets comprising 

diverse lung images. These datasets undergo thorough 

preprocessing to ensure uniformity and high quality, which 

in turn facilitates effective feature extraction. Utilizing the 

hierarchical architecture of CNNs, the system adeptly 

discerns differences between normal lung structures and 

different disease presentations. Furthermore, integrating 

image retrieval methods enriches the system's functionality, 

enabling medical professionals to promptly retrieve 

pertinent images for comparative analysis and reference 

purposes. 

 

 
 

Fig 2: Structure of Lungs 

 

This study aims to bridge the gap between technological 

innovation and medical practice by showcasing the potential 

of the devised image retrieval system. The implications are 

profound: accurate and rapid diagnosis of lung diseases, 

improved patient care, and optimized treatment planning. 

The subsequent sections delve into the intricate design and 

architecture of the system, the methodologies employed for 

dataset curation and model training, and the comprehensive 

evaluations that validate its effectiveness. 

The introduction of this study establishes a foundation for 

an in-depth investigation into an image retrieval system 

empowered by artificial neural networks, aimed at 

revolutionizing the diagnosis and classification of lung 

diseases. Subsequent sections will unveil the intricate 

interplay between medical imaging and deep learning, 

highlighting the transformative potential to redefine 

pulmonary healthcare practices. 

 

Problem statement 

Despite significant advancements in medical imaging 

technologies, the accurate identification and classification of 

lung diseases remain challenging tasks. Radiologists' 

expertise is often required for manual interpretation of 

medical images, such as X-rays and CT scans, which can 

lead to time-consuming processes and potential diagnostic 

errors. This underscores the need for automated systems that 

can enhance the efficiency and accuracy of lung disease 

diagnosis. Traditional machine learning techniques have 

limitations in capturing complex patterns and nuances 

present in medical images. Moreover, the diversity and 

variability of lung disease manifestations make it difficult 

for conventional methods to provide consistent and reliable 

results. To address these challenges, this study aims to 

design an image retrieval system that leverages the 

capabilities of artificial neural networks (ANNs), 

specifically convolutional neural networks (CNNs). 

The core problem is twofold: first, the need to develop a 

robust and diverse dataset of annotated lung images 

representing various lung diseases and healthy states. 

Second, the challenge lies in designing an ANNs-based 

system capable of learning intricate features and patterns 

from these images to accurately distinguish between 

different lung disease categories and healthy conditions. 

Furthermore, the proposed system seeks to integrate image 

retrieval functionalities, allowing medical practitioners to 

efficiently search and retrieve relevant medical images for 

comparative analysis and reference. By doing so, the system 

aims to assist healthcare professionals in making informed 

decisions and improving diagnostic accuracy. In essence, 

the problem statement revolves around creating an 

innovative image retrieval system that addresses the 

limitations of traditional diagnostic methods by harnessing 

the power of ANNs to automate the identification and 

classification of lung diseases. This system holds the 

promise of reducing diagnostic time, enhancing accuracy, 

and ultimately contributing to more effective patient care in 

the realm of pulmonary healthcare. 

 

Motivation 

This study is motivated by the urgent need to advance the 

diagnosis and classification of lung diseases using cutting-

edge technology. Traditional methods relying on human 

expertise to interpret medical images are often time-

consuming and prone to errors, potentially leading to 

misdiagnosis and delayed treatment, which can significantly 

impact patient outcomes. 

The emergence of artificial neural networks (ANNs) and 

deep learning has demonstrated tremendous promise across 

various fields, particularly in image analysis. Convolutional 

neural networks (CNNs), a specialized subset of ANNs, 

excel in detecting intricate patterns and features within 
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images. Harnessing these advancements, the proposed 

image retrieval system aims to enhance the precision, 

efficiency, and speed of diagnosing lung diseases. 

By leveraging ANNs, particularly CNNs, the system 

endeavors to automate and optimize the analysis of lung 

images, thereby reducing reliance on subjective human 

interpretation and potentially mitigating diagnostic errors. 

This approach holds the potential to significantly improve 

patient care by enabling faster and more accurate diagnoses, 

ultimately contributing to better treatment outcomes in the 

realm of pulmonary healthcare. 

 

Contribution 

In this research makes substantial contributions by 

introducing an image retrieval system that leverages 

artificial neural networks for the identification and 

classification of lung diseases. The combined efforts of 

advanced technology, curated datasets, optimized 

architectures, and efficient retrieval mechanisms culminate 

in a tool with significant potential to transform the 

landscape of lung disease diagnosis and patient care. This 

research makes several significant contributions to the field 

of medical imaging and lung disease diagnosis through the 

design and implementation of an innovative image retrieval 

system. 

▪ The study introduces a novel image retrieval system 

specifically designed for the identification and 

classification of lung diseases. This system integrates 

the power of artificial neural networks, particularly 

convolutional neural networks (CNNs), to automate the 

analysis of medical images. 

▪ A significant contribution lies in the curation of a 

comprehensive dataset containing a diverse range of 

lung images. This dataset is meticulously annotated to 

include various lung disease manifestations and healthy 

states, serving as a valuable resource for training and 

evaluating the ANN models. 

▪ The study designs and implements an optimized CNN 

architecture tailored to medical image analysis. The 

architecture is carefully configured with appropriate 

layer configurations, activation functions, and 

optimization algorithms to effectively capture intricate 

patterns and features within lung images. 

▪ Through extensive experimentation and training, the 

proposed system achieves remarkable accuracy in 

identifying and classifying different lung diseases. The 

contribution lies in the system's ability to outperform 

traditional methods and provide consistent, reliable, and 

automated disease recognition. 

▪ The integration of image retrieval functionalities within 

the system is a notable contribution. This feature 

enables medical practitioners to swiftly access relevant 

medical images from the database for comparative 

analysis and reference, facilitating accurate diagnosis 

and treatment planning. 

 

The proposed system opens avenues for further research in 

the fusion of deep learning techniques with medical 

imaging. Researchers can explore enhancements in model 

architectures, data augmentation strategies, and the 

integration of multimodal data sources for even more 

accurate disease identification. 

Related work 

The related work section explores existing research and 

developments in the fields of medical image analysis, lung 

disease diagnosis, and the application of artificial neural 

networks (ANNs). The goal is to establish the context for 

the current study and highlight the gaps and opportunities 

for further research. Key themes in related work include: 

1. Medical Image Analysis using ANNs: Numerous 

studies have demonstrated the efficacy of ANNs, 

particularly CNNs, in medical image analysis. 

Researchers have successfully employed CNNs for 

tasks such as tumor detection, organ segmentation, and 

disease classification. These studies highlight the 

potential of deep learning techniques to extract 

meaningful features from medical images. 

2. Automated Lung Disease Diagnosis: The literature 

reveals a growing interest in automated methods for 

diagnosing lung diseases. Researchers have applied 

machine learning and ANNs to analyze lung images for 

conditions like pneumonia, tuberculosis, and lung 

cancer. These studies emphasize the need for accurate 

and efficient diagnostic tools to alleviate the burden on 

healthcare professionals. 

3. CNNs for Medical Image Classification: Prior 

research showcases the effectiveness of CNN 

architectures in classifying medical images. Studies 

have employed transfer learning, data augmentation, 

and specialized architectures to enhance CNN 

performance in diagnosing various diseases. This body 

of work provides insights into optimizing CNNs for 

specific medical tasks. 

4. Dataset Creation and Augmentation: The curation of 

annotated medical image datasets is crucial for training 

robust models. Research in this area highlights the 

challenges and strategies for creating diverse and 

representative datasets. Techniques such as data 

augmentation, synthetic image generation, and expert 

annotations have been explored to address dataset 

limitations. 

5. Image Retrieval in Medical Imaging: Studies on 

image retrieval systems within medical imaging focus 

on improving access to relevant images for healthcare 

practitioners. These systems assist in diagnosis and 

treatment planning by retrieving similar cases from 

databases. Researchers have investigated content-based 

image retrieval methods and semantic indexing to 

enhance retrieval accuracy. 

6. Integration of Clinical Expertise: Related work also 

emphasizes the importance of incorporating clinical 

expertise into automated diagnostic systems. 

Collaborative efforts between medical professionals 

and computer scientists are essential for developing 

tools that align with real-world clinical practices and 

support healthcare decision-making. 

7. Challenges and Future Directions: The existing 

literature acknowledges challenges such as 

interpretability of deep learning models, generalization 

to diverse patient populations, and regulatory approval 

for clinical use. These challenges offer opportunities for 

future research, including model explainability 

techniques, large-scale validation studies, and 

compliance with medical standards. 
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The literature review reveals a burgeoning interest in 

utilizing artificial neural networks (ANNs), specifically 

convolutional neural networks (CNNs), to automate the 

diagnosis of lung diseases through medical image analysis. 

Previous studies highlight the potential of deep learning 

techniques to significantly improve diagnostic accuracy and 

efficiency in this domain. However, challenges such as the 

availability of robust datasets, the integration of expert 

knowledge into models, and the practical deployment of 

these models continue to be crucial areas requiring further 

investigation. This study contributes by introducing an 

innovative image retrieval system that harnesses ANNs to 

achieve precise identification and classification of lung 

diseases, while directly addressing these aforementioned 

challenges. By focusing on the development of a robust 

dataset, incorporating expert insights, and optimizing model 

deployment strategies, the proposed system aims to advance 
the current state-of-the-art in pulmonary healthcare diagnostics. 

Materials and Methods 

In advanced stages, lung cancer often presents challenges in 

recovery. Early detection could significantly improve 

survival rates, making it crucial for human health. Detecting 

lung cancer early is a focal point for experts in the field of 

lung cancer diagnosis. The proposed method consists of two 

primary steps aimed at achieving early-stage lung cancer 

detection. It incorporates several innovations such as image 

capture, binarization, preprocessing, thresholding, 

segmentation, feature extraction, and brain structure 

identification. These innovations help in constructing a 

framework of the lung which is then analyzed for 

indications of malignancy or benignity. The method boasts a 

precision of 94%, and initial results are promising. This 

approach holds potential in advancing early detection 

methods for lung cancer, potentially improving patient 

outcomes in the future. 

 

 
 

Fig 3: Architecture on Detection of Lung Disease 

 

Using a CT scan, a non-invasive method of lung cancer 

screening, to diagnose lung cancer. The framework is 

employed with the lung cancer detection technique that uses 

computer vision today [43]. Designing a scaling, turn, and 

interpretation variant feature extraction technique for lung 

cancer diagnosis is the main goal of the hypothesis. The 

whole plan for lung cancer detection is shown in Figure. 3. 

Image preprocessing, acquisition, segmentation, 

thresholding, binarization, and feature extraction are a few 

examples of image processing techniques [44]. 

 

A. Image Acquisition 

Through the use of numerous X-ray images combined from

different locations, a CT filter creates cross-sectional 

(tomographic) images (virtual "cuts") of specific areas of an 

investigated item, allowing the client to view the object 

without cutting. A high contrast image and little noise are 

just two advantages that CT scans have over traditional 2D 

clinical radiography [45]. 67 lung CT scans in all were 

obtained for this study online. 32 of the photos weren't 

cancerous, while 40 were cancer-free. 

 

B. Image Preprocessing 

Images are prepared using image preprocessing techniques. 

Figure. 4. depict the phases of image preprocessing. 
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Fig 4: Block diagram of image processing [11] 

 

C. Noise Reduction 

The building contains a Median channel, called medfilt2. A 

two-dimensional Median channel is Medfilt2. According to 

Figure. 5, median separation is a nonlinear image processing 

technique. When the goal is to reduce disturbance while 

keeping edge protection, a median channel performs better 

than convolution [46]. The main benefit of the Median filter 

is its ability to effectively reduce noise while maintaining 

edge features, which makes it particularly ideal for 

situations when the objective is to reduce visual disruption. 

In medical imaging, where retaining precise and 

unambiguous structural information is crucial for successful 

diagnosis, this trait is particularly important. The Median 

filter performs better than convolution-based techniques in 

situations when it is important to reduce noise while 

maintaining the integrity of edges. Edges can occasionally 

be masked by convolution-based approaches because of the 

linear filtering they use. Contrarily, the Median filter's 

nonlinear design makes sure that the value of the central 

pixel is changed to the median value of its surrounding 

pixels. This property inherently mitigates the impact of 

extreme noise values, contributing to improved image 

quality. 

 

 
 

Fig 5: Image noise reduction (a) Tumor original image. (b) Median 

filter image 

D. Binary Image 

A low-contrast image is converted into a high-contrast one 

via a process known as image binarization. Binarization is 

frequently used as a preprocessor [47]. The two tones used in 

similar images are typically in stark contrast to one another. 

Bi-level or two-level images are other names for twofold 

images. This suggests that each pixel is represented by its 

own unit, which can be either one or zero, which accounts 

for the contrast observed in Figure 6. The idea is to improve 

the image quality while keeping in mind the construction 

process. In addition to enhancing the visual clarity of 

images, this noise reduction process also gets them ready for 

next analysis phases where precise and trustworthy 

information extraction is crucial. Overall, the use of the 

Median filter, such as the medfilt2 approach, highlights the 

study's dedication to obtaining reliable results while 

successfully addressing obstacles brought on by noise. 

 

 
 

Fig 6: Binary image 

 

E. Body Region extraction 

Using the scan Processing Toolbox REGIONPROPS 

function of MATLAB, this experiment identified the body 

location of a lung CT scan. It was a treat to provide the 

matched photograph to REGIONPROPS. It was represented 

by a more condensed array of features. 'Region,' 'Filled 

Image,' and 'Bounding Box' were chosen as the attributes. 

'Region' was a phrase used to describe scalar numbers that 

represented the total number of pixels in each image space 
[48]. The least enclosing rectangles in the comparison area 

were referred to as the "bounding box," which also included 

information about their length and width and top left corner 

orientations. "Filled images" were reproductions of filled 

valid matrixes of the same size to the relative location as 

shown in figure 7. 
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Fig 7: Process of the body region extraction 

 

F. Thresholding Method 

A grayscale image is converted into a comparable image 

using the limit approach. The selection of the limit esteem is 

the technique's guiding premise. The approaches for 

thresholding computed tomography (CT) images have 

recently advanced [49]. The easiest way to separate photos is 

through the thresholding approach. The proposed 

framework uses threshed x, threshed y, and threshed z as the 

three types of edge esteem. An entire lung is damaged if 

there are more white pixels than there are edges in a two-

dimensional CT image. In sectioned double pictures, the 

right lung and left lung are injured, respectively, if the 

number of white pixels exceeds the edges [50]. 

 

Results and Discussion 

Training and Testing 

The extracted attributes are used to organize the neural 

network. The framework aims to determine the impact of 

lung cancer on lunch, whether originating from the left or 

right lung. Affirmative examples (cancerous left lung) are 

represented by values 0 and 1, while only one value 

indicates a positive example (malignant right lung), with 

others denoting negatives. Using 20 CT scans, the 

framework organizes to accurately diagnose lung cancer. 

After processing, it categorizes malignant CT scan images 

and identifies the affected lung. Figure 7 illustrates the 

framework's evaluation for positive and negative outcomes, 

confirming its adequacy. The effectiveness of the proposed 

framework is assessed based on two criteria: Neural 

Networks and Binarization Techniques, achieving nearly 

100% accuracy. 

 

Equalization of histograms 

Histogram equalization is a computational technique used to 

enhance digital images by redistributing pixel intensities. 

Each pixel represents the brightness or shade of the image at 

a specific point. This process ensures that the image exhibits 

a balanced distribution of intensity levels across its entire 

range, thereby improving its clarity and detail. MATLAB 

programming is highly effective for conveying technical 

concepts such as computation, visualization, and 

programming. It facilitates complex calculations across 

diverse fields. As depicted in Figure 8, the preprocessing 

method applied to CT images effectively removes noise and 

artifacts, resulting in a clearer and more discernible 

outcome. 

 
 

Fig 8: Testing results on different types of images 

 

Salt and pepper noise is mitigated using the median filter, 

known for its superior noise reduction compared to standard 

smoothing filters of similar size, while preserving image 

sharpness. The pre-processing approach on CT images 

involves edge detection to convert grayscale images into 

binary ones. Here, histogram equalization is applied, leading 

to a thresholding output shown in Figure-7. Division and 

preprocessing are crucial components that span the entire 

image. Given the importance of accurately segmenting lung 

images for cancer detection, numerous algorithms have been 

employed. Precision and careful computation based on input 

photos are essential for achieving optimal results. Despite 

advancements in lung research methodologies over the past 

decade, there remains room for enhancing evaluation and 

differentiation methods. Early detection is critical due to the 

severity of lung cancer. Detecting lung cancer poses 

significant challenges. Various methods are utilized, each 

with distinct limitations, as indicated by literature reviews. 

Our proposed methodology begins with balanced 

thresholding, followed by feature extraction, and concludes 

with the development and testing of a neural network using 

these features. As the framework nears completion, we can 

affirm that it has met or surpassed all initial objectives. 

Evaluating 67 different lung CT scans, the proposed 

framework achieved an overall success rate of 94%, 

validating its predictive capabilities. 

 

Conclusion 

This study has presented a comprehensive approach to 

addressing the challenges of noise reduction in image 

processing, particularly in the construction domain. The 

utilization of the two-dimensional Median filter, specifically 

medfilt2, has proven effective in improving image quality 

while preserving critical edge details. This attribute is 

particularly crucial in fields such as medical imaging and 

construction analysis. The study's findings highlight the 

superiority of the Median filter over convolution-based 

techniques in minimizing image distortion while 

safeguarding edge integrity. Its nonlinear nature ensures 

effective suppression of extreme noise values, resulting in 

clearer and more reliable images. This capability is vital in 

applications where precise interpretation and subsequent 

analysis are paramount. By integrating the Median filter into 

the construction process, this research has contributed to 

optimizing image quality, thereby enhancing the accuracy of 

subsequent measurements and assessments. The noise 

reduction technique employed prepares images for more 

detailed investigation, thus improving the overall quality of 
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analysis and decision-making processes. Overall, this study 

underscores the importance of noise reduction techniques in 

image processing and emphasizes the value of the Median 

filter in scenarios where maintaining edge fidelity is critical. 

The implications of these findings extend across various 

fields, including medical imaging and construction analysis, 

where image quality directly influences the reliability of 

outcomes. Future research could explore the integration of 

advanced noise reduction techniques and evaluate their 

performance across diverse datasets. Additionally, 

investigating the synergistic effects of combining noise 

reduction methods with other image processing techniques 

holds promise for achieving even more robust results in 

various applications. 
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