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Abstract: In the context of gastrointestinal health, this paper focuses on the identification of lesions and six 

stages of it using deep learning techniques. Gastrointestinal lesions can be challenging to diagnose 

accurately, often leading to delayed treatment and potential health complications. Like challenges in 

medical diagnosis, where early detection is crucial, this paper aims to provide a robust solution for early 

lesion identification. We leverage advanced algorithms such as modified ResNet34 a Convolutional Neural 

Network architecture and Pytorch, for effective filtering processes. The proposed predictive analytics 

framework incorporates machine learning techniques to minimize error rates. Our model processes 

gastrointestinal image data, facilitating accurate lesion identification. Through extensive experimentation, 

our model demonstrates promising results in early lesion detection, facilitating timely clinical intervention 

and improved patient outcomes. The utilization of Visual Studio Code enhances our development process, 

ensuring a seamless implementation of our deep learning methodology. Overall, our project aims to 

enhance diagnostic accuracy, paving the way for improved clinical monitoring and ultimately contributing 

to a healthier and more secure lifestyle for individuals with gastrointestinal concerns. 
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I. INTRODUCTION 

In the realm of gastrointestinal health, accurately identifying lesions presents a critical challenge, often resulting in 

delayed treatment and adverse health outcomes for patients. This project addresses this pressing issue by focusing on 

the early detection of gastrointestinal lesions, including the six stages of cancer within specific tissue regions: Active 

gastritis, Atrophic gastritis, Chronic gastritis, Intestinal Metaplasia, Ulcer, and Normal. 

Gastrointestinal lesions encompass a spectrum of disorders that disrupt normal digestive functions, ranging from benign 

conditions like peptic ulcers to severe issues such as gastrointestinal cancers. Like the challenges in medical diagnosis, 

early detection is crucial for effective intervention. This paper aims to provide a robust solution by leveraging advanced 

deep learning techniques. Using sophisticated algorithms like modified ResNet34, a Convolutional Neural Network 

(CNN) architecture, and PyTorch framework for effective filtering processes, the project aims to revolutionize lesion 

identification in gastroenterology. The proposed predictive analytics framework integrates machine learning techniques 

to minimize error rates and enhance lesion identification accuracy. By processing gastrointestinal image data, the model 

aims to facilitate precise lesion detection, enabling clinicians to intervene at earlier disease stages. Through extensive 

experimentation, our model demonstrates promising results in early lesion detection, offering the potential for timely 

clinical intervention and improved patient outcomes. This project aligns with the broader goal of enhancing diagnostic 

accuracy in gastroenterology, contributing to better clinical monitoring, and ultimately promoting a healthier lifestyle 

for individuals with gastrointestinal concerns. 

 

II.  UNDERSTANDING GASTROINTESTINAL LESIONS 

Gastrointestinal lesions encompass a range of disorders affecting the digestive system, leading to disruptions in normal 

bodily functions. These lesions can range from benign conditions, such as peptic ulcers, to more severe issues like 

gastrointestinal cancers. Understanding the symptoms, types, and causes of gastrointestinal lesions is crucial for 

effective diagnosis and management. According to the National Institutes of Health, millions of individuals worldwide 

are affected by gastrointestinal lesions, with a significant number receiving diagnoses each year. 
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The symptoms of gastrointestinal lesions typically develop gradually, starting with mild signs that often go unnoticed. 

These may include discomfort, altered bowel habits, and, in severe cases, complications like bleeding or obstruction. 

The symptoms of gastrointestinal lesions can manifest in diverse ways, impacting various aspects of an individual's 

digestive health. Persistent or recurrent abdominal pain is a common indicator, often accompanied by altered bowel 

habits, including diarrhea or constipation. Abdominal bloating and discomfort are frequently reported, and individuals 

may experience nausea and vomiting, especially following meals. Unexplained weight loss can be a concerning sign, 

potentially indicating a more severe gastrointestinal condition, such as cancer. Rectal bleeding may occur in lesions 

affecting the lower digestive tract. Collectively, these symptoms underscore the complexity of gastrointestinal lesions, 

emphasizing the need for careful observation, prompt medical attention, and thorough diagnostic evaluation to 

determine the specific type and extent of the lesions for appropriate management. 

The major symptoms include: 

1. Abdominal Pain   

2. Altered Bowel Habits  

3. Bloating 

4. Nausea and Vomiting 

5. Unexplained Weight Loss 

6. Rectal Bleeding 

Similar to other medical conditions, the early stages of gastrointestinal lesions may be challenging to detect, with 

symptoms progressing over time. Common indicators include abdominal pain, changes in bowel movements, and 

weight loss. Gastrointestinal lesions can manifest differently in each individual, making early diagnosis crucial for 

effective management. Diagnostic methods, such as imaging studies and endoscopic procedures, play a vital role in 

identifying the location and severity of lesions. 

Some major causes: 

1. Genetic Factors 

2. Environmental Factors 

3. Infections 

4. Autoimmune Reactions 

5. Age-Related Changes 

Despite advancements in medical technology, individuals often suffer from these conditions for an extended period 

before receiving a diagnosis. It is estimated that a significant percentage of those affected are aged 50 and above, but a 

noteworthy portion of cases occurs in individuals under the age of 50. 

Gastrointestinal lesions, like many other disorders, are progressive and can lead to complications over time. 

Neurodegenerative disorders, including those affecting the gastrointestinal system, share similarities in their impact on 

daily life functions.  

In the context of gastrointestinal lesions, deep learning emerges as a valuable tool for early detection and diagnosis. The 

field of deep learning in medicine leverages advanced computational methods to analyze vast datasets. By identifying 

hidden patterns and constructing predictive models, deep learning aids in improving healthcare quality and assisting 

healthcare providers in making informed decisions about patient care. The application of deep learning techniques is 

crucial for enhancing the accuracy and objectivity of early detection, potentially allowing individuals to monitor their 

health in a home setting. 

 

III. METHODOLOGY 

The methodology for the proposed Detection of Gastrointestinal Lesion system would involve the following steps: 
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Fig. 1. Architecture diagram of 

1. Data Collection: For this application, the data collection process involves sourcing endoscopic images from 

platforms like Kaggle, ensuring access to diverse and high

training the model. 

2. Data Preprocessing: Data preprocessing involves cleaning, transforming, and preparing raw data for analysis, 

ensuring its quality and consistency. This stage includes tas

formats to facilitate accurate modeling. Additionally, data preprocessing may involve feature scaling or normalization 

to ensure all variables contribute equally to the predictive model.

3. Model training: Model training involves feeding the preprocessed data into various machine learning algorithms to 

teach it to recognize patterns and relationships within the data. This process iteratively adjusts the model's parameters to 

minimize prediction errors and optimize its performance for accurately classifying the gastric cancer and its stages. 

4. Classification: Following preprocessing, a modified ResNet34 model is used to extract features from the image and 

classify it into six stages of gastric cancer 

datasets used to train the model the prediction and classification accuracy is improved.

5. User Interface: the creation of visually appealing and interactive user interface and functionalities such as uploading 

the images, are enabled using HTML, 

methodology enables the creation of an intelli

stages of cancer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.  The User Interface of Detection of Gastrointestinal Lesion System
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Fig. 1. Architecture diagram of Detection of Gastrointestinal Lesion system framework

For this application, the data collection process involves sourcing endoscopic images from 

platforms like Kaggle, ensuring access to diverse and high-quality datasets. It requires a lot of high

Data preprocessing involves cleaning, transforming, and preparing raw data for analysis, 

ensuring its quality and consistency. This stage includes tasks such as removing duplicates, and standardizing data 

formats to facilitate accurate modeling. Additionally, data preprocessing may involve feature scaling or normalization 

to ensure all variables contribute equally to the predictive model. 

Model training involves feeding the preprocessed data into various machine learning algorithms to 

teach it to recognize patterns and relationships within the data. This process iteratively adjusts the model's parameters to 

and optimize its performance for accurately classifying the gastric cancer and its stages. 

Following preprocessing, a modified ResNet34 model is used to extract features from the image and 

classify it into six stages of gastric cancer at the specified part of the image. With the help of the vast number of 

datasets used to train the model the prediction and classification accuracy is improved. 

the creation of visually appealing and interactive user interface and functionalities such as uploading 

the images, are enabled using HTML, CSS, JavaScript. This helps in making the system user

methodology enables the creation of an intelligent prediction and classification system that can classify between the six 

Fig. 2.  The User Interface of Detection of Gastrointestinal Lesion System 
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formats to facilitate accurate modeling. Additionally, data preprocessing may involve feature scaling or normalization 

Model training involves feeding the preprocessed data into various machine learning algorithms to 

teach it to recognize patterns and relationships within the data. This process iteratively adjusts the model's parameters to 

and optimize its performance for accurately classifying the gastric cancer and its stages.  

Following preprocessing, a modified ResNet34 model is used to extract features from the image and 

at the specified part of the image. With the help of the vast number of 

the creation of visually appealing and interactive user interface and functionalities such as uploading 

JavaScript. This helps in making the system user-friendly. This 
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IV. RESULTS 

The implementation of the Detection of Gastrointestinal Lesions has yielded compelling results, showcasing the 

efficacy of advanced machine learning techniques in accurately identifying and classifying the lesions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.  Detection and classification of the tissue 

Furthermore, with the help of ResNet34 and pytorch, the model achieved an impressive and robust performance in 

distinguishing the tissues with lesions and the six different stages among them. The model has image segmentation 

capabilities and can be able to identify the affected part at a part region of the tissue.  

This project aligns with the broader goal of enhancing diagnostic accuracy in gastroenterology, contributing to better 

clinical monitoring, and ultimately promoting a healthier lifestyle for individuals with gastrointestinal concerns. 

 

V. CONCLUSION 

In conclusion, the development and implementation of detection of Gastrointestinal lesions and its six stages offers a 

systematic and effective approach to image analysis. Leveraging gastric images sourced from a public database, we 

commence the analysis by employing essential preprocessing steps. This includes utilizing a median filter for noise 

removal and adaptive histogram equalization to enhance image quality, laying the groundwork for improved decision-

making. During the subsequent training phase, we utilize the Modified ResNet-34 model to convert images into feature 

maps. Following model training, input images undergo preprocessing and are classified by the classifier, categorizing 

them as six classifications based on the model's training. Through this systematic approach, our project ensures efficient 

and accurate identification and classification of gastric images, thereby offering valuable insights into the effectiveness 

of the Modified ResNet-34 model in detecting gastrointestinal lesions. This endeavor marks a significant advancement 

in leveraging deep learning for medical image analysis, promising to enhance diagnostic capabilities within the realm of 

gastrointestinal health. 
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