
 

 

 

Volume 12, Issue 8, August 2024 

Impact Factor: 8.625 



© 2024 IJIRCCE | Volume 12, Issue 8, August 2024|                                     DOI: 10.15680/IJIRCCE.2024.1208051 

  

IJIRCCE©2024                                                                    |     An ISO 9001:2008 Certified Journal   |                                    10611 

Revolutionizing Lung Disease Detection: using 
Local Binary Texture Descriptor Features and 

Explainable (AI) Techniques Khyati 
 

Dr. Mage Usha U, Kavya G Singh 

Department of Master of Computer Applications, Rajarajeshwari College of Engineering, Bangalore, 

Karnataka, India 

 

ABSTRACT: Malignancy remains a critical Innovative Solutions for Confronting Global Health Challenges 

Pioneering strategies ensure early detection and swift intervention accurate diagnosis. In this Research study, we 

introduce a novel methodology leveraging advanced deep learning techniques, specifically the Inception-ResNetV2 

architecture, fused with locally extracted Binary Local Features (BLF) could be rephrased as simply Binary Profiles 

features, to boost the effectiveness of diagnostic efficacy for lung and colon cancers from histopathological images. 

Our model achieves an unprecedented accuracy of 99.98%, underscoring the transformative potential of integrating 

Furthermore, we employ explainable artificial intelligence(XAI) through the SHapley Additive exPlanations (SHAP) 

framework to elucidate the decision-making mechanisms of the model, thereby ensuring transparency and 

interpretability in medical decision support systems. 

 
KEYWORDS: Lungs cancer, Colon cancer, Transfer learning, Regional Binary Descriptor features, XAI, SHAP, 

Histopathological images, BLF. 

 

I. INTRODUCTION 
 

Cancer, with its profound global impact, necessitates early detection strategies for effective intervention, particularly in 

cases of colon and lung cancers. The gravity of this challenge has spurred the integration of cutting-edge artificial 

intelligence (AI) methodologies, particularly deep learning models, into the realm of histopathological image analysis. 

Previous researches have yielded remarkable success, with accuracy rates in cancer classification often surpassing the 

99% mark. This research underscores the significance of leveraging AI-driven approaches to enhance diagnostic 

accuracy and streamline treatment pathways, with a specific focus on colon and lung cancers, which collectively 

contribute substantially to global cancer related mortality. In addressing the complexities of cancer detection, this study 

introduces pioneering approach that amalgamates the Inception- ResNetV2 model with Local Binary Descriptor (LBP) 

[5] [6] to optimize classification outcomes. 

 

By leveraging the inherent strengths of both the architectural robustness of InceptionResNetV2[15] and the distinctive 

information encoding capabilities of LBP, the proposed methodology aims to achieve superior accuracy metrics while 

concurrently enhancing computational efficiency. The fusion of SHapley Additive exPlanations(SHAP) augments 

model interpretability, providing invaluable Understanding the decision-making mechanisms underlying the AI 

system's classifications. Structurally, the paper adheres to a systematic framework, commencing with a comprehensive 

review of pertinent literature on cancer detection methodologies, particularly focusing on colon and lung cancers. This 

contextualization sets the stage for delineating the complexities of proposed methodology, elucidating its constituent 

components, and highlighting its methodological innovations. The empirical validation of the proposed approach is 

presented through a detailed exposition of experimental results, providing quantitative insights into its efficacy and 

performance across diverse datasets. Moreover, Synthesis critically appraises the implications regarding the Research 

findings, elucidating Prospective paths for additional research and clinical translation. By bridging the gap between 

advanced AI methodologies and clinical applications Furthermore, in this research the transformative potential of AI-

driven cancer diagnostics but also underscores the importance of interdisciplinary collaboration in advancing precision 

medicine paradigms. Ultimately, the study serves as a testament to the synergistic convergence of AI-driven 
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innovations and medical research, offering promising prospects for enhancing cancer detection and treatment outcomes 

on a global scale. 

 

II. RELATED WORK 
 

[1]. Khan, A., Sohail, A., & Zahoora, U. (2019). The paper offers an exhaustive survey of State-of-the-art Deep Feature 

Learning Networks (DFLNs) architectures, comparing their performance, efficiency, and applications across various 

tasks, while also discussing challenges and Prospective trajectories for research within the discipline.  

 

[2]. Wang, S., Yang, D. M., Rong, R., Zeng,Y., & Liu, Q. H. (2018). In this research comparing Deep Artificial Neural 

Networks(DANNs)and alternative Algorithmic Lung Nodule Detection via Machine Learning Approaches using chest 

CT scans, deep learning approaches demonstrated superior Effectiveness Regarding accuracy and efficiency compared 

to non-deep learningmethods  

 

[3] Litjens, G., Kooi, T., Bejnordi, B. E., Setio,A. A. A., Ciompi, F., Ghafoorian, M., ... & Sánchez, C. I. (2017). The 

Research into deep learning applications in medical image analysis conducted by Litjens et al. (2017) offers an 

extensive overview of The utilization. of deep learning methodologies in analyzing medical images. It discusses the 

various deep learning architectures and methodologies employed, their performance In contrast to 

conventional/traditional methods, challenges,and future directions in utilizing advanced learning for medical image 

analysis.  

 

[4] Tajbakhsh, N., Shin, J. Y., Gurudu, S. R., Hurst, R. T., Kendall, C. B., Gotway,M. B., & Liang, J. (2016). In their 

study, Tajbakhsh etal. (2016) investigate the efficacy Stateof-the-art deep convolutional neural networks(CNNs) for 

medical image examination, specifically focusing on the choice betweenfull training and fine-tuning strategies. They 

explore the advantages and limitations of each approach, providing insights into optimizing 21st-century Machine 

Learning Techniques for Medical Image Interpretation assignments to achieve superior performance andgeneralization.  

 

[5]. Ojala, T., Pietikäinen, M., & Maenpaa, T. (2002). Texture classification invariant to rotation and multiresolution 

grayscale usinglocal binary features patterns. In their seminal work, Ojala, Pietikäinen, and Maenpaa (2002) introduce 

Local66.Ahonen, T., and Hadid, A., & Pietikainen,.M. (2006). Facial recognition utilizing localbinary patterns In their 

study presented at The ECCV (European Symposium Vision) in 2006, Ahonen, Hadid, and Pietikainen propose a novel 

approach for face of LBP-based methods in achieving robust and efficient face recognition, particularly in handling 

variations in illumination, facial expression, and facialocclusion Regional Binary Descriptor (LBP). They demonstrate 

the effective. 

 

III. EXISTING SYSTEM 
 

Existing systems for lung and colon cancer detection primarily rely on Neural Networks architectures, particularly 

State-of-the-art"Hierarchical Feature Extractors.", to analyze medical images. These systems typically demand 

substantial annotated datasets for instructional purposes and demonstrate high accuracy in cancer detection tasks. 

Moreover, transfer learning methods are prevalent, involving the pertaining to Artificial Neural Networks onlarge 

datasets like ImageNet, followed by fine-tuning on medical image datasets. This approach harnesses features learned 

from generic image recognition tasks and adapts them to analysis of medical images, showing promise in enhancing 

model performance, especially when labeled medical image data is limited. Additionally, some systems leverage Local 

Binary Pattern (LBP)[5][6] features. LBP- based systems extract texture patterns indicative of cancerous regions from 

medical images, often Using traditional machine learning techniques methods like SVMs (Support Vector Machines) or 

random forests for classification. Moreover, explainable Machine Intelligence techniques Play a central role in 

providing Understanding the decision-making mechanism of complex AI models, aiding in Understanding the process 

by which these models reach their predictions. Integrated systems that Integrate deep learning models into explainable 

AI techniques offer both high accuracy and interpretability in cancer detection tasks, shedding light On the features 

acquired through Deep neural networks and facilitating clinicians' understanding of model predictions. 
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IV. PROPOSED SYSTEM 
 

The proposed system integrates transfer learning, local binary patern (LBP) feature extraction, and explainable artificial 

intelligence (AI) techniques for accurate and interpretable lung and colon cancer detection from histopathological 

images Initially, a pre-trained deep learning model, such as Inception-ResNetV2[15], is fine-tuned on a dataset of 

histopathological images to adapt it to the cancer detection task. Concurrently, LBP features are derived from the 

images to capture texture patterns indicative of cancerous regions. These characteristics are subsequently merged with 

the learned Characteristics extracted by the deep learning model and used to facilitate the training of a classification 

model for cancer detection. Explainable AI approaches, like SHapley Additive exPlanations (SHAP), are employed to 

comprehend or underst and predictions made by the classification model, providing insights into The impact of 

individual features to the decision-making process. Through rigorous evaluation, optimization, and integration into 

clinical workflows, the proposed system aims to enhance both the precision and comprehensibility of lung and colon 

cancer detection, ultimately assisting healthcare professionals in early diagnosis and treatment planning. 
 

V. IMPLEMENTATION 
 

To implement the proposed system for "Transfer Learning Based Approach for Lung and Colon malignancy Detection 

Regional Binary DescriptorL(LBP)[5][6]Features and Explainable Artificial Intelligence (AI) Techniques," several key 

steps must be followed. Step 1: Initially, a dataset comprising histopathological images of lung and colon tissues, 

encompassing both cancerous and non-cancerous samples, is collected and preprocessed to ensure uniformity in size, 

resolution, and format Step 2 : Following this, a pre-trained deep learning model, such as Inception-esNetV2 [15]or 

VGG16, is chosen and imported into the selected deep learning framework. The model's top classification layers are 

moved, and the remaining layers are frozento retain their learned features. Concurrently, this Regional Binary 

Descriptor (LBP)[15]algorithm is implemented to extract texture characteristics extracted from the preprocessed 

images, generating LBP histograms to represent texture information. Step 3: These LBP features are subsequently 

combined with those learned by the pretrained model and utilized to facilitate the training of a classification model, 

such as As adensely connected neural network or support vector machine, for categorizing images into lung and colon 

cancer classes. Furthermore, explainable AI techniques like SHapley Additive exPlanations (SHAP) or Integrated 

Gradients are utilized to in terpret the predictions made by the classification model, providing insights into The 

contribution of bestowal individual features to the decision- making process. Step 4: Subsequently, the integrated 

model is trained, validated, and assessed for precision, sensitivity, specificity and other relevant metrics using separate 

datasets. Hyper- parameters are fine-tuned to optimize model performance, and the implementation is optimized for 

efficiency and scalability. 

 

VI. METHODOLOGY 
                                                                                                                

        
             Fig 1:hisopathological images dataset                            Fig 2: The schema for stem of the pureinception-v4 and inception-v4 
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VII. EXPERIMENTAL RESULTS 
 

The outcomes of implementing the "Transfer Learning Based Approach for Lung and Colonmalignancy Detection 

employing Local Binary Patterns Features and Explainable Artificial Intelligence (AI) Techniques)" system 

demonstrate its efficacy in accurately detecting lung and colon cancer from histopathological images. 

 

"fitted model achieves high classification accuracy, sensitivity, and specificity on the testing dataset, indicating its 

robust performance in distinguishing between cancerous and non-cancerous tissues. 

 

Additionally, the integration Local Binary Patterns (LBP) features with transfer learning- based features enhances the 

model's ability to capture subtle texture patterns indicative of cancerous regions, contributing to improved detection 

performance Moreover, explainable AI Approaches like SHapley Additive exPlanations (SHAP) offer valuable 

perspectives on the model's decision- making process, elucidating the significance of individual features in predicting 

cancerous lesions. 

 

Clinically, the system's high accuracy and interpretability facilitate early Identification and assessment of lung and 

colon cancer, empowering healthcare professionals to make informed treatment decisions and improve patient 

outcomes. Furthermore, the system's deployment in real- world clinical settings demonstrates its practical utility and 

potential to enhance existing cancer detection workflows. 

 

Overall, the results underscore the efficacy of the proposed approach in leveraging transfer learning, LBP features, and 

explainable Artificial Intelligence methods for precise and interpretable lung and colon cancer detection, offering 

promising prospects for advancing cancer diagnostics and patient care. 

 

VIII. CONCLUSION 
 

In conclusion, the "Transfer Learning Based Approach for Lung and Colon malignancy Utilizing Pattern Recognition 

for Detection Features and Explainable Artificial Intelligence (AI) Techniques" presents a comprehensive and effective 

methodology for improving Identifying lung and colon cancer from histopathological images.By integrating transfer 

learning, LBP (Local Binary Pattern) (LBP) features, and explainable AI techniques, The proposed system attains 

remarkable accuracy and interpretability in cancer detection tasks. The results demonstrate the system's ability to 

accurately distinguish between cancerous and non-cancerous tissues, enabling prompt identification and therapy 

planning. 

 

Moreover, the incorporation of LBP features enhances the model's capability to capture subtle texture patterns 

indicative of cancerous lesions, contributing to improved detection performance 
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