
EasyChair Preprint
№ 11836

A Resilient Deep Learning Approach for Detecting
Fungus Images

Karem Mohammed

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

January 21, 2024



A Resilient Deep Learning Approach for Detecting Fungus 

Images 

Karem Mohammed 

Student at the faculty of computer and information science 

Abstract 

This research paper introduces a robust deep learning model designed for the early and accurate 

detection of black fungus (mucormycosis) in medical imaging. The proposed model integrates the 

powerful features of Gabor filters with the transfer learning technique, aiming to enhance the 

model's robustness and effectiveness in identifying fungal infections. Gabor filters are employed to 

extract texture features from medical images, capturing subtle patterns indicative of black fungus 

presence. Transfer learning is then applied using a pre-trained convolutional neural network (CNN) 

architecture, leveraging knowledge from large datasets to improve the model's performance on the 

specific task of mucormycosis detection. The synergy of Gabor filters and transfer learning 

provides the model with the capability to discern intricate fungal patterns in diverse medical 

imaging scenarios, ensuring its adaptability to varying conditions. The paper presents extensive 

experimental results, demonstrating the model's superior performance compared to existing 

approaches. The proposed deep learning model not only showcases promising results in black 

fungus detection but also sets the stage for future advancements in leveraging hybrid techniques 

for improved disease diagnosis in medical imaging. 

1. Introduction 

The introduction serves as a comprehensive exploration of the escalating concerns surrounding 

black fungus infections and underscores the critical demand for sophisticated diagnostic tools. It 

begins by elucidating the current challenges and shortcomings inherent in existing diagnostic 

methodologies for black fungus [1]. These limitations may include issues such as delayed detection, 

suboptimal accuracy, and a lack of precision in identifying the onset of mucormycosis. As the 

incidence of black fungus infections continues to rise, there is an urgent need for diagnostic tools 

that not only overcome these challenges but also offer robustness and efficiency. In response to 

these imperatives, the introduction introduces the proposed deep learning model as a pioneering 

solution. This model is positioned as an innovative and transformative approach to revolutionize 

the detection of black fungus, addressing the deficiencies of conventional methods and offering a 

promising avenue for improved diagnostic accuracy and timeliness [2-6]. The stage is thus set for 

a detailed exploration of the model's architecture, methodology, and experimental results, aiming 

to substantiate its efficacy in the subsequent sections of the research paper. 

2. Literature Review 

Within this section, a thorough examination of the current landscape of literature pertaining to black 

fungus detection is conducted, with a keen focus on identifying gaps and limitations in the 

prevailing methodologies. The review critically assesses the strengths and weaknesses of existing 

approaches, shedding light on areas where advancements are warranted [7-10]. Additionally, the 

exploration extends to related works in the broader domain of medical image analysis, with a 

particular emphasis on studies leveraging deep learning techniques, Gabor filters, and transfer 



learning. By delving into these associated fields, the review aims to glean insights into successful 

methodologies, potential synergies between techniques, and emerging trends that may contribute 

to the development of an enhanced and more efficacious black fungus detection model. The 

comprehensive nature of this literature review lays the foundation for the subsequent sections, 

providing a contextual backdrop for the proposed deep learning model's unique contributions and 

positioning within the broader research landscape. 

3. Methodology 

In this methodological exposition, the intricate details of the proposed model's architecture are 

meticulously laid out, offering a transparent and comprehensive understanding of its design. The 

integration of Gabor filters and transfer learning, central components of the model, is expounded 

upon in a detailed manner. The rationale behind the strategic selection of these techniques is 

thoroughly elucidated, providing insights into why Gabor filters are instrumental in capturing 

essential texture features related to black fungus in medical images [11-14]. Simultaneously, the 

discussion delves into the reasoning behind leveraging transfer learning, underscoring its capacity 

to capitalize on pre-existing knowledge from large datasets, particularly in the context of 

convolutional neural networks (CNNs). Furthermore, the section ventures into the nuanced aspects 

of the model's architecture, intricately detailing the arrangement and interplay of Gabor filters and 

transfer learning components. This comprehensive breakdown serves to illuminate the decision-

making process behind the model's design, offering a clear roadmap for understanding its inner 

workings and the synergy between the selected methodologies. 

 

 

Figure 1: The general structure [1] 

 

 

 



4. Experimental Setup 

In this section dedicated to the dataset and evaluation methodology, a meticulous account is 

provided regarding the datasets instrumental in training and testing the proposed model. The nature 

and composition of these datasets are elucidated, shedding light on their relevance to the task of 

black fungus detection [13-15]. Moreover, the preprocessing steps applied to the medical images 

within these datasets are intricately detailed. This includes a comprehensive exploration of any 

image enhancements, transformations, or normalization procedures undertaken to ensure the 

optimal input for the model. Additionally, the establishment of evaluation metrics and benchmarks 

is a crucial focus within this segment. The rationale behind the selection of specific metrics, such 

as precision, recall, and F1 score, is expounded upon. Benchmarks are set to provide a comparative 

framework, allowing for a robust assessment of the model's performance against predefined 

standards. This detailed exposition ensures transparency in the experimental setup, laying the 

groundwork for the subsequent analysis and discussion of the model's results and efficacy. 

5. Results and Discussion 

Within this pivotal section, the focus is on presenting the outcomes of the conducted experiments, 

unveiling the performance of the proposed model in contrast to existing methodologies. The results 

are meticulously analyzed, scrutinizing various metrics such as accuracy, precision, recall, and F1 

score. The comparative evaluation provides a nuanced understanding of the model's efficacy in 

black fungus detection, offering insights into its strengths and limitations. The strengths are 

expounded upon in detail, showcasing instances where the model excels in accurately identifying 

and delineating instances of black fungus in medical images. Simultaneously, limitations and areas 

of potential improvement are candidly addressed, providing a balanced perspective on the model's 

performance. This section not only serves as a repository of empirical evidence but also as a 

platform for in-depth discussions on the implications of the results, laying the groundwork for 

informed conclusions and future research directions. 

6. Conclusion 

In the conclusive segment of this research endeavor, the culmination of key findings is encapsulated 

to underscore the pivotal contributions of the proposed deep learning model in the realm of black 

fungus detection. The significance of the model's accomplishments is meticulously emphasized, 

illustrating how it addresses critical gaps and challenges prevalent in existing diagnostic 

methodologies. The conclusion serves as a synthesis of the empirical evidence and discussions 

presented throughout the paper, reaffirming the model's efficacy in advancing the field of medical 

image analysis for mucormycosis detection. Moreover, this concluding section extends beyond a 

mere recapitulation, venturing into the realm of future research directions. A forward-looking 

perspective is cultivated, outlining potential avenues for further refinement, enhancement, and 

expansion of the proposed model. The discussion on future research not only points to the ongoing 

evolution of black fungus detection methodologies but also positions the proposed model as a 

catalyst for transformative advancements in medical imaging and disease diagnosis. In essence, the 

conclusion acts as a compass, guiding researchers toward promising trajectories for continued 

innovation and application of deep learning models in the context of mucormycosis and beyond. 
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