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Abstract: Biomedical papers are indispensable for Medical research and 

healthcare advancement, and these papers should, therefore, be indexed 

effectively. The analysis of complex expositions deciphering important 

biological text nuances in detail using a strong NLP numerical model such as 

RoBERTa increases the classification’s effectiveness. Context and Semantics 

puts RoBERTa in a position to categorize documents in a way that leads to 

retrieval and analysis of information. In a more specific manner, it has expert 

know-how of specific terminologies that make it much more dependable when it 

comes to the processing biological data. It helps to categorize and grouping much 

more effectively by capturing drug-nonprescription, drug-alcohol, drug-

interaction, drug-target, drug-food & drug-drug. The organized technique also 

helps reveal the hidden pattern and potential medical breakthroughs discovered 

by academics and practitioners who seek and analyze texts. RoBERTa 

categorization is a universal categorization system for biomedical data to 

categorize and place it in an orderly manner. This to the extend that it will 

enhance the temperament of biological research, clinical decision making, as 

well as the general health of the global populace at a 93% accuracy. 
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1 Introduction  

Biomedical text mining is an important technique which can help to transform the huge supply of unarranged texts 

incorporated in biomedical documents, such as case reports, scholarly articles, and databases. The application of 

machine learning, information retrieval, and computational linguistics in text mining helps discover various pieces 

of knowledge about diseases, assist in the diagnosis and treatment of cancer, identify factors that possibly influence 

different health states, annotate gene expressions, and discover potential targets for drugs. 

There are several text mining steps which are related to biomedical text mining including Data 

Preprocessing,Tokenization,Stop word removal,Standardization,Stemming,Vocabulary Generation and Vector 

Space Modeling. The vector space model, a strategy often employed in a representation system, encoding 

documents as vectors of term frequencies, is useful for classification problem. Nonetheless, some issues including 

increased dimensionality and sparsity of features in feature space arise. 

Biomedical text mining is widely applied to text categorization, a task the main aim of which is to sort documents 

in groups determined beforehand. This is typically done under field where given categories and example texts are 

used to train models through supervised learning methods. Altogether, Biomedical Text Mining has a great 

potential to transform the contents of the biomedical documents into valuable information sources, foster scientific 

progress, and ultimately enhance the quality of healthcare services. 

2  Related Work 

https://doi.org/10.48047/AFJBS.6.10.2024.6391-6401
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Effective biomedical document classification is crucial in supporting biocuration efforts, particularly in bio-

databases where curators must sift through thousands of publications to annotate relevant information. To address 

the challenge of class imbalance, where relevant publications often constitute a small subset of the entire 

collection, a meta-classification framework has been proposed. This approach combines cluster-based under-

sampling with named-entity recognition and statistical feature selection strategies. When tested on a large 

imbalanced dataset from the Jackson Laboratory's Gene Expression Database, comprising over 90,000 PubMed 

abstracts, the results demonstrated a precision of 0.72, recall of 0.80, and an f-measure of 0.75, highlighting the 

effectiveness of the classification scheme in handling large-scale imbalanced datasets. 

Another approach to biomedical document classification involves integrating literature graph representations of 

bibliographies and entities. Despite significant advancements in document classification achieved through large 

pre-trained language models, some documents still pose challenges for accurate classification. External 

information, such as bibliographic details, citation links, and entity descriptions, has been recognized as valuable 

for addressing these challenges. By incorporating bibliographic and entity information, a comprehensive literature 

graph representation can be generated, capturing relationships among documents. Experimental results have shown 

that this approach surpasses existing methods on two biomedical document classification datasets, demonstrating 

the effectiveness of leveraging the literature graph for improved classification performance in the biomedical 

domain. 

In addition, a straightforward yet effective classification scheme has been designed to aid curators in identifying 

publications pertinent to the Gene Expression Database (GXD). By leveraging readily available tools and 

employing feature selection techniques, this method demonstrates robust performance on a large dataset 

comprising over 25,000 PubMed abstracts. Furthermore, the approach incorporates image captions as an additional 

information source, significantly enhancing classification accuracy. The results underscore the effectiveness of this 

proposed method in GXD document classification, highlighting the value of image captions as a valuable evidence 

source for automatically determining publication relevance within the biomedical domain. 

[1] This module begins with a comprehensive look at deep learning biomedical text classification. The purpose of 

this part of the review is to make readers aware of the rapidly growing field of deep learning techniques in the 

biomedical text classification. [2] One way to improve the performance of biomedical document classification with 

graph convolutional networks. Use matrices and feature vectors to assist the biomedical document classification 

problem. For the purpose of showing different approaches, it gives a suggestion of a graph convolutional network 

as a new approach to the biomedical document classification. [3] Using deep learning and NLP for biomedical text 

classification to present a novel model. New blend of deep learning and NLP for biomedical text classification is 

presented. Using deep learning and NLP (natural language processing), I tried my best to design a technology that 

would help in the classification of a biomedical text. [4] This article discusses the use of cluster under-sampling in 

combination energy recognition to improve the quality of the biomedical document classification. This method 

balances the classes and increases the accuracy of the biomedical document classification process. To present one 

of the classification schemes that is designed to address class imbalance whereby efficient biomedical document 

classification is achieved. [5] Chi-square Feature Selection and Support Vector Machines for Biomedical 

Document Classification is a technique that maximizes the utility to one class, for example, a rare one with high 

misclassification costs, which is suitable for this case. In order to draw a conclusion that the most efficient means 

of automating biomedical document classification is presented. [6] Graphical Literature Graph Technologies in 

Biomedical Document Classification. Develops literature graph representations to suppress faulty biomedical 

document classification. In proposing a technique where literature graph representations are used for biomedical 

document classification. [7] AI-Presented Learning for Biomedical Text Mining Provides a comprehensive review 

of deep learning techniques applied to biomedical text mining. To come up with an overall view of the deep 

learning techniques used for the biomedical text mining technology. [10] Transformers for natural language 

processing, Covers the application of transformers in natural language processing.To provide a comprehensive 

guide to transformers for natural language processing.[11] Transformers for Natural Language Processing: Build 

Innovative Deep Neural Network Architectures for NLP with Python, PyTorch, TensorFlow, BERT, RoBERTa, 

and More Transformers for Natural Language Processing. This chapter of transforming the natural language 

processing process by transformers serves as the best way to show how to transformers are to be used in the natural 

language processing. The main aim of this chapter is to transform the natural language processing process and 

demonstrate it through the transformers. [12] Identifying Personal Experience Tweets of Medication Effects Using 

Pre-trained Roberta Language Model and Its Updating. A pre-trained Roberta language model and its updating. 

Identify personal experience tweets of medication effects. It was intended to recognize personal experience tweets 

of medication effects using a pre-trained Roberta language model and its updating.[13] Clinical Text Classification 

Research Trends: Systematic Literature Review and Open Issues. A coherent review of the clinical text 

classification research trends during the systematic review of the literature. It provides a systematic review of 

clinical text classification research trends. In order to review the experiments with successful domain adaptation 
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strategies for depth learning models in clinical text classification, a form of literature background that defends, 

integrates, or critically challenges it, will be interviewed. [14] Medical Text Classification Based on the 

Discriminative Pre-training Model and Prompt-Tuning. Discriminative pre-training model with prompt-tuning. It 

gave higher results than the two given data sets and the other tasks compared with the benchmark methods. The 

objective is to perform medical text classification with high accuracy by using the discriminative pre-training 

model and prompt-tuning. [15] Biomedical Text Classification Using Deep Learning and NLP: A Novel Approach, 

Deep learning and NLP for biomedical text classification presnts a novel approach for biomedical text 

classification using deep learning and NLP. The thesis of the feasibility of knowledge-driven text classification is 

investigated by surfacing the use of deep learning and NLP.[16] Deep Learning for Biomedical Text Classification: 

A Comprehensive Review Deep learning in the biomedical field A Comprehensive Review of deep learning 

techniques for biomedical text classification is a part of it. In order to encompass the various ways of deep learning 

that may be used for biomedical text classification. [17] Biomedical Document Classification Using Convolutional 

Neural Networks Convolutional neural networks for biomedical document classification Following the use of 

convolutional neural networks to enhance biomedical document classification. Mathematical conceptions would be 

focused on to avert further imbalance of stocks in the economy.[18] Effective Biomedical Text Classification 

Using Transfer Learning. Implementing transfer learning for biomedical text classification. The paper provides a 

proof of concept for transfer learning application to data of medical text classification. For example, to convey the 

idea of transfer learning, the paper presents a positive example of its use when applied to biomedical text 

classification. [19] A Novel Approach for Biomedical Text Classification Using Deep Learning and NLP for 

Disease Prediction Deep learning and NLP technology remain the first options when solving the issue of 

biomedical text classification for disease prediction. The article introduces a unique model to medical text 

classification as deep learning and NLP are the methods used for predicting the disease. The main focus of this 

research was exploring the application of NLP and deep learning for biomedical text classification in the disease 

prediction scenario.[20] Deep Learning for Biomedical Text Mining: Applications and Challenges. Deep learning 

is utilized for the identification of and contributes to the discussions on different applications and challenges of it 

in processing biomedical text. This is in turn a trial of deep learning methods in the field of biomedical text mining. 

[21] BERT, RoBERTa, and SVM have been proven to be useful for identification of aggressiveness in text written 

in English, Hindi, and Bangla. Producing all these technologies mainly involves the inclusion of brightness and the 

development of strategies for the user that is not more important towards securing the cybernetic world with 

textual analysis that is the main cause for the year on ICT could not reach its goal of developing safe cybernetic 

globe. By developing a system that can detect aggression in text, we can maintain online safety and prevent 

cyberbullying. [22] BERT, RoBERTa, Albert, and DistilBERT The use of transfer learning techniques has 

increased the accuracy of fake review detection to 85% which is one of the most effective methods of learning to 

write language and contributing to the solution of machine learning problems.. In translation, one can easily access 

the reviews of the different items before the decision-making of the products that they will buy based on the many 

features of the items. [23] The method RoBERTa Robustly Optimized BERT pretraining approach can be 

considered to make BERT even more efficient by a more vigorous pretraining method, hence increasing its 

relevance in various natural language processing tasks. [24] Deep-learning applications An extensive review of the 

deep learning techniques for biomedical text mining. This paper offers an extensive review of deep learning 

methods for text mining on biomedicine, focusing on the difficulties and possibilities that might occur. [25] A 

meta-classification framework with cluster-based under-sampling and named-entity recognition. A reliable 

biomedical document classification scheme for the target of biocuration. We designed a classification scheme that 

deals with class imbalance and facilitates biocuration by finding relevant documents fast.  [26] Literature graph 

representations of bibliographies and entities Improved biomedical document classification by utilization of 

external information For aiding document classification with external information, particularly beneficial for 

challenging documents to classify. [27] Dataset for multimodal biomedical text classification with images for 

biomedical experiment method classification To develop more accurate models for method classification by 

combining text and images during the task of biomedical experiment method classification. [28] Biomedical text 

document classification High T Improve the classification accuracy of biomedical documents Aim P Develop a 

method to classify biomedical documents with high accuracy, to facilitate better mining of information 

technologies and data analysis. [29]Full textual content biomedical record class Assessment of section significance 

in biomedical documents To evaluate the significance of different sections in biomedical files for category, 

improving the accuracy of record classification models. [30]Manual extraction of PDF files Comprehensive dataset 

compilation method for textual content mining To increase a systematic method for compiling datasets from PDF 

documents, ensuring the excellent and reliability of the extracted facts. [31]Python code for preprocessing textual 

content facts from PDF documents Efficient preprocessing of text information from PDF documents To offer a 

sensible device for preprocessing textual content records extracted from PDF files, facilitating the improvement of 

text mining programs. 
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2.1       METHODOLOGY 

To achieve a high level of classification on Biomedical papers, we use a multi-stage feature extraction and model 

training framework that includes data preprocessing, fine-tuning of pre-trained models, the integration of domain 

knowledge and the use of features derived from the papers. 

Data Collection and Pre-processing: To prevent the model from only retrieving papers from a specific field of 

study, we compile a diverse sample of biomedical papers randomly including papers from pharmacology, genetics, 

disease pathologies etc. The textual data is further preprocessed to eliminate the noise in terms of HTML forms, 

special characters, and punctuations before tokenizing the words into appropriate embeddings for RoBERTa input. 

 

Model Fine-Tuning and Feature Engineering: The pre-trained RoBERTa model is then fine-tuned with the 

collected new data set with parameters tuned again by means of transfer learning techniques to enhance its 

capability of handling complex biomedical text. Data preparation procedures such as natural language processing, 

tokenization, stemming, and lemmatization are used to transform the text into a set of features and concepts such as 

drug names stemming from text, biological entities, and other culminating phrases. Further, biomedical ontologies 

or other dictionaries related to the domain area are included to improve model precision in the understanding of 

domain-specific terms. 

 

Model Training and Evaluation: The fine-tuned RoBERTa model is trained on the preprocessed dataset using an 

adequate classification algorithm for the specific task, being multi-class classification in document categorization. 

Performance is measured using other performance measures like accuracy, precision, recall and F1-Score on a 

separate validation dataset that is used to check the accuracy and generalization of the model. 

 

Post-processing and Interpretation: These predictions are analyzed and refined to provide a clear understanding of 

the outputs and insights derived from the classification of the biomedical documents. The most relevant features 

for each problem class are investigated to help explain the model’s logic and spot opportunities where the model 

may be refined.Integration and Deployment: The fine-tuned RoBERTa model is then deployed in currently 

established frameworks of biomedical investigation and clinical medicine to discern and acquire pertinent 

documents. The model is implemented into theat environments, making the model applicable in real and large 

environments where concerns of scalability, reliability, and usability come into play when other stakeholders such 

as researchers, practitioners, etc. , are involved in the biomedical arena. 

 

Continuous Improvement and Monitoring: The model is constantly checked to evaluate its accuracy in determining 

the relevance of the biomedical papers, and new data and progress of the NLP techniques are integrated into the 

model as often as possible if not always. The data is gathered from the users and the people with the domain 

expertise to make appropriate modifications and enhance the aspects of the model, such as accuracy and relevance 

in the next iterations. 

2.2 BIOMEDICAL TEXT DOCUMENT CLASSIFICATION 

This research focusing on the application of biomedical text document classification is a highly significant area 

consisting of the information extraction, retrieval and text categorizing. The study therefore seeks to contribute 

toward the evolution of the opportunities of information extraction in data mining by exploring different text 

categorization methods and then comparing the effectiveness of the methods in front of the others. 

1.      Dataset and Empirical Analysis: Ensemble learning was empirically applied to a set of three different classes 

of diseases, namely Thyroid Cancer, Lung Cancer, and Colon Cancer. This work reports an assessment of the 

introduced classifier using benchmarks derived from bio-medical literature. 

2.      Metaheuristic Algorithms and Multiple Classifier System: It covers not only the more popular algorithms like 

genetic algorithms and particle swarm optimization but also other metaheuristic algorithms such as firefly, cuckoo 

and bat algorithms. Also, the method called the multiple classifier system is suggested and is identified to 

outperform other approaches such as ensemble learning, the ensemble pruning method, and classification 

techniques. 

3.      Text Preprocessing and Modeling: This study aims at performing text analysis and preparing the text 

collected from the electronic health records for classification using text preprocessing The study also seeks to use 

explore the data analysis process toward Classify the given dataset to Thyroid Cancer, Lung Cancer or Colon 

Cancer using a number of models that include Logistic Regression, Decision Tree Classification and Random 

Forest Classification. 

Contributions and Insights: In sum, this study contributes to extending the knowledge of some methodologies of 

BIo-Medical Text Document classification in the Biomedical domain and provides knowledge on solutions to BIo-

Medial information and knowledge enhancement. In this specific context, the present study supplies a detailed 

framework to classify biomedical text documents as such documents represent a significant challenge to existing 
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information and knowledge retrieval and extraction tools. 

3  Proposed Work 
In the proposed system, document classification is of paramount importance, especially within the vast and 

complex realm of biomedical data. Leveraging cutting-edge natural language processing (NLP) [6] techniques, 

such as Bidirectional Encoder Representations from Transformers (BERT), with a particular emphasis on models 

like RoBERTa, allows for precise document categorization. RoBERTa's proficiency in comprehending the nuanced 

context and semantics of biomedical texts makes it well-suited for this task.Furthermore, to enhance the system's 

grasp of interconnected biomedical concepts and improve classification accuracy, a knowledge graph is 

constructed. This graph captures relationships among various entities like diseases, treatments, genes, and proteins 

extracted from biomedical documents. By structuring this information in a graph format, the system not only 

classifies documents but also uncovers hidden 

connections and insights within the data. By integrating 

advanced NLP [6] techniques like RoBERTa for 

document classification with knowledge graph 

generation, the system forms a robust framework for 

efficiently extracting, organizing, and utilizing the 

wealth of information contained within biomedical 

documents. This integrated approach holds great 

promise for advancing biomedical research, aiding in 

clinical decision-making, and ultimately leading to 

improved healthcare outcomes on a broader scale. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Fig. 1. Roberta Method Proposed Work (Source: LNCS 5640, p. 115) 

 

RoBERTa, or Robustly optimized BERT approach, is an advanced architecture in natural language processing 

(NLP) [6] that builds upon the foundation laid by BERT (Bidirectional Encoder Representations from 

Transformers). Its architecture comprises a deep bidirectional Transformer model, consisting of multiple layers of 

self-attention mechanisms and feedforward neural networks. Unlike BERT, RoBERTa is trained using a larger 

corpus of text data and for a longer duration, employing dynamic masking strategies during training to enhance 

model robustness. The architecture incorporates key innovations such as removing the next-sentence prediction 

task and training on longer sequences, leading to improved performance on various NLP [6] tasks. RoBERTa's 

architecture enables it to effectively capture contextual information from both left and right contexts in text, 

allowing for more nuanced understanding of language semantics and relationships. Overall, RoBERTa's 

architecture represents a significant advancement in NLP, offering enhanced capabilities for tasks such as 

document classification, question answering, and language understanding. 
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Fig. 2. Roberta Method classification system 

 

4 Result And Discussion 

4.1  Data Collection 
A large collection by segregating PDF documents for text-mining has been carefully accumulated, which is divided 

into seven different categories [7]. Each of these PDF files is an informative source containing the necessary data 

concerning a specific class. Since the geometrical properties of the tested parts are not directly relevant to the 

research objectives, the authors have extracted the textual content of the following PDFs manually: This extraction 

stage entails copying the textual content from the PDF documents into word processing applications and accurately 

typing the content with proper formatting. Then, by using the Perl script or directly opens PDF files and converts 

them into text format, the comprehensive dataset for text mining [7] becomes easily available and suitable for 

further analysis. Decision makers and analysts can use this closely selected set of data sets for developing AI, 

machine learning algorithms, statistical tools and method across various disciplines. The analysis results indicated 

that the density of the textual information available in the PDFs is truly enormous, which is a treasure trove for 

further investigation and breakthroughs in different disciplines and the collected dataset is illustrated and presented 

as follows: 
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Fig. 3. Data set 

 

4.2  Pre Processing 
Including the following functions, the provided Python code contains the tools for preprocessing of the text data 

got from the PDF files [8]. These functions aim at getting rid of special characters like symbol & and $, reducing 

multiple spaces to exact a single space, stemming and lemmatization. These preprocessing steps are typically 

covered by the pdf_cleaner function for processing data of different types included in a dictionary. It supposes the 

input data in the format of a map structure in which a key is an identifier of the certain category (‘drug_food’, 

‘drug_disease’, etc. ) and a value is an array of strings, which represent documents within the particular category. 

Each of the preprocessing step alone may seem relatively simple; however, when combined, they form the 

preprocess function which applies each step to the input text one after the other. In the pdf_cleaner function, the 

input dictionary has every category undergo the preprocess function before creating a new dictionary to store the 

cleaned text for each of the categories. Nonetheless, irregularities in these approaches add little error checking and 

assume a set input format instead of validating for variations. However, it involves implicit steps which are not 

clearly described, and so the first-time user or one who is more conversant with the python code preprocessing 

techniques [8] might find it a bit hard to decipher. If more rigorous testing of errors had been done and 

documentation of the code was made more comprehensive, the code would have been reliable and easy to work 

with.. 

4.3 CONVERT LABELS TO PYTORCH TENSORS 

Changing labels to PyTorch data needs turning categories into numbers for PyTorch's data system. This makes it 

easier to train and check machine learning models in PyTorch. Each label gets a number, starting from zero and 

going up. Say there are three classes—'cat', 'dog', and 'bird'—they could be matched to numbers 0, 1, 2. After 

mapping labels to numbers, they can change to PyTorch data using `torch.tensor()`. PyTorch data lets us do math 

in a good way for training deep learning models. Changing labels to PyTorch data lets people join labels with 

PyTorch work for jobs like model training, check, and guesses, for more good and large-scale machine learning 

systems. 

 

Fig. 3.PyTorch 

4.4 Evaluation Parameter 

Evaluation parameters are essential metrics used to assess the performance of machine learning models. These 

metrics provide quantitative measures of how well a model performs on a given task, such as classification or 

regression. By analyzing these parameters, researchers and practitioners can gain insights into different aspects of a 

model's performance, making informed decisions about model selection, tuning, and deployment. 

 

Several evaluation parameters are commonly used to assess machine learning models. These include: 
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 Accuracy: Measures the overall correctness of predictions made by the model. 

 Precision: Calculates the proportion of true positive predictions among all positive predictions. 

 Recall (or Sensitivity): Measures the proportion of true positive predictions among all actual positive 

instances. 

 F1-score: Represents the harmonic mean of precision and recall, providing a balanced measure of a 

model's performance. 

 Area Under the ROC Curve (AUC): Evaluates a model's ability to distinguish between different classes, 

particularly in binary classification tasks. 

 Interpreting Evaluation Parameters: Each evaluation parameter provides unique insights into a model's 

performance. By analyzing these metrics collectively, researchers and practitioners can gain a comprehensive 

understanding of a model's strengths and weaknesses. This information can be used to refine model selection, 

tuning, and deployment strategies, ultimately leading to improved performance and decision-making in machine 

learning applications. 

4.4.1 Accuracy 

When assessing the performance of a machine learning model, accuracy is a fundamental metric to consider. It 

represents the proportion of instances in the dataset that are correctly classified by the model. Mathematically, 

accuracy can be calculated using the following formula: 

 

Accuracy =
(Correctly Classified Instances)

(Total Instances in Dataset)
  (1) 

 

A high accuracy score indicates that the model is making correct predictions for a significant portion of the dataset, 

while a low accuracy score suggests that the model is prone to errors. 

 

Understanding Accuracy Components: 

 

To calculate accuracy, it's essential to understand the following components: 

 

 True Positives (TP): Instances that are correctly predicted as positive by the model. 

 True Negatives (TN): Instances that are correctly predicted as negative by the model. 

 False Positives (FP): Instances that are incorrectly predicted as positive by the model. 

 False Negatives (FN): Instances that are incorrectly predicted as negative by the model. 

 

Interpreting Accuracy Results: 

 

 

 
Fig. 4. Training and Validation Accuracy of RoBERTa Model 

 

 

The model has attained a high degree of precision in its predictions, as shown by a 98% accuracy graph. This 

implies that there is little difference between the model's predictions and the actual labels or ground truth values. 

But it's important to interpret this accuracy score contextually, taking into account things like the features of the 

dataset, the distribution of classes, and the particular issue at hand. It's crucial to investigate the model's 

performance in greater detail by looking at other assessment metrics, doing cross-validation, and determining how 

well the model generalizes to new data. 
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4.4.2 Validation Loss 

 
Fig. 5. Test and Train Loss Graph for Roberta 

 

A crucial metric for assessing the efficacy of machine learning models throughout the training process is validation 

loss. It signifies the disparity that exists between the predicted outputs of the model and the true target values 

obtained from an independent validation dataset. In order to optimize the predictive accuracy of the model, its 

parameters are iteratively modified throughout the training process with the objective of minimizing the loss 

function. A reduced validation loss signifies enhanced performance of the model, as it signifies that its predictions 

are more approximative to the actual values. The practice of monitoring validation loss serves to avert overfitting, 

which occurs when a model memorizes the training data instead of making generalizations to new, unobserved 

data. Through the analysis of validation loss trends across epochs, practitioners and researchers alike can ascertain 

whether the model is acquiring knowledge efficiently or if hyperparameter adjustments are required. Model 

improvement is shown by a decreasing validation loss, whereas problems like overfitting or underfitting might be 

indicated by a growing or stable validation loss. In essence, monitoring validation loss offers valuable insights into 

the performance of the model and serves as a guiding principle for decisions made during training, with the 

ultimate goal of improving predictive accuracy and generalization on unseen data. 

4.4.3 Precision 

Precision is a statistic for assessing the accuracy of positive predictions provided by a classification model. It 

measures the fraction of real positive predictions out of all cases predicted as positive by the model. In other 

words, precision assesses the model's capacity to prevent erroneous positives. A greater precision means fewer 

false positives and a more trustworthy model in detecting positive events. It is especially beneficial in situations 

when the cost of false positives is significant, such as medical diagnosis or fraud detection. 

Precision = True Positives / (True Positives + False Positives)                                                               

(2) 

  

4.4.4 Recall  

Recall, alternatively referred to as sensitivity, is an assessment metric employed in binary classification endeavors 

to quantify the percentage of true positive instances that the model accurately classifies from the total number of 

true positive instances present in the dataset. Put simply, recall serves as a metric to evaluate the model's precision 

in identifying every positive instance, excluding any false positives.  

 

Recall=
TP

TP+FN
                                                             (3) 

 

A high recall value signifies that the model accurately detects the majority of positive instances, thereby reducing 

the likelihood of overlooking critical observations. When the repercussions of false negatives are substantial, such 

as when a critical event or disease goes undetected, recall becomes especially critical. 

 

4.4.5 F1-Score   

One statistic used to assess a classification model's performance, particularly in unbalanced datasets, is the F1 

score. It provides a fair assessment of a model's accuracy by representing the harmonic mean of precision and 

recall. 

 

F1Score = 2 * 
(𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛∗𝑅𝑒𝑐𝑎𝑙𝑙)

(𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛+𝑅𝑒𝑐𝑎𝑙𝑙)
 (4) 

 

The F1 score indicates the capacity of a model to predict across multiple classes. Recall (the percentage of accurate 

positive predictions out of an entire set of positive instances) and precision (the proportion of accurate positive 
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predictions) are employed. The F1 score is high for a memory-rich, precise model with few erroneous positives 

and negatives. 

4.46 Experimental Result Comparison  

When conducting a comparison of experimental results, scientists generally examine and juxtapose the outcomes 

derived from various methodologies, algorithms, or models that were implemented to address a particular problem 

or dataset. The purpose of this comparison is to assess the performance, efficacy, and effectiveness of each method 

in attaining the intended goals. An assortment of metrics, including but not limited to accuracy, precision, recall, 

F1 score [11], and computational efficiency, may be utilized by researchers to evaluate the merits and demerits of 

each approach.  

 
Fig. 6.Heat Graph for Result Comparison 

 

By systematically comparing the experimental results, researchers can identify the most effective approach for 

addressing the research question or solving the problem at hand. Additionally, they may explore factors such as 

scalability, robustness, and generalization capabilities to gain deeper insights into the applicability and suitability 

of each method across different scenarios. 

5 Conclusion And Future Enchancement  

In conclusion, the proposed system represents a significant advancement in biomedical document classification and 

knowledge extraction. By leveraging state-of-the-art natural language processing techniques, particularly 

RoBERTa [12], the system achieves precise categorization of biomedical documents, effectively navigating the 

complexities of biomedical data. Furthermore, the integration of a leveraging RoBERTa [12] knowledge graph 

enhances the system's understanding of interconnected biomedical concepts, facilitating accurate classification and 

uncovering valuable insights. This combination of advanced NLP techniques and knowledge graph generation 

establishes a robust framework for extracting, organizing, and utilizing vast amounts of biomedical information. 

Ultimately, this integrated approach holds tremendous promise for advancing biomedical research, supporting 

clinical decision-making, and ultimately contributing to improved healthcare outcomes on a broader scale. As we 

continue to refine and develop these techniques, we move closer to realizing the full potential of biomedical data in 

revolutionizing healthcare and medical science. 

5.1 Future Enhancement 

Future work could focus on enhancing the proposed system by incorporating more sophisticated semantic 

understanding and domain-specific knowledge into the classification process [13]. Additionally, exploring methods 

to dynamically update the knowledge graph with new information and integrating real-time data streams could 

further improve the system's accuracy and relevance [13]. Furthermore, investigating ways to scale the system to 

handle larger datasets and extending its applicability to other domains beyond biomedical research would be 

valuable avenues for future research. Finally, conducting comprehensive evaluations and validations in real-world 

settings would provide insights into the system's practical utility and potential impact on healthcare and scientific 

discovery. 
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