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ABSTRACT 
Within the medical field, medical images are becoming more and more significant. While an advanced visual 

question answering system in medicine can help with diagnosis, there is yet no adequate solution to this complex 

issue. In this research, we present a model, named CGMVQA, which includes classification and response generation 

capabilities to break down this big problem into several simple problems, taking into account the wide variety of 

question kinds. We use tokenization for texts and data augmentation for photos. To handle texts, we combine three 

different types of embeddings with the pre-trained ResNet152 to extract features from images. To reduce the 

computational cost, we lower the settings of the multi-head selfattention transformer. To modify the model's 

functionalities, we make adjustments to the masking and output layers. In the ImageCLEF 2019 VQA-Med data set, 

this model achieves new state-of-the-art performance with 0.640 classification accuracy, 0.659 word matching, and 

0.678 semantic similarity. It implies that the CGMVQA can help physicians more effectively with clinical analysis 

and diagnosis and is useful in responding to medical visual questions. BioGPT is a comprehensive and vital tool for 

researchers, instructors, and other life science workers. BioGPT is ready to give you quick, accurate, and data-driven 

insights into any complexity related to molecular biology, genomic analysis, methods for genetic engineering, or 

bioinformatics problems. As we enter a new era marked by extraordinary biological discoveries and advances in 

technology, BioGPT acts as a catalyst, promoting greater comprehension of life's mysteries and accelerated 

biological research accomplishments. 
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1. INTRODUCTION 

Microsoft gained recognition in November of last year with the introduction of ChatGPT, an OpenAI-developed 

chatbot. However, many people may not be aware that Microsoft also unveiled BioGPT, a different artificial 

intelligence (AI) tool, in January of this year. BioGPT can be used to evaluate biomedical research in order to 

provide answers to biomedical questions, and it can be particularly useful in assisting researchers in gaining fresh 

perspectives. Generative language models such as BioGPT have been trained on millions of published biomedical 

research articles. This basically means that BioGPT can use this data to carry out additional functions, such as 

providing answers to queries, extracting pertinent information, and producing biomedical text. For the purpose of 

producing and mining biological writing, the researchers created BioGPT, a generative pretrained Transformer 

language model. Before deploying GPT-2 in the real world, the researchers trained it on 15 million PubMed 

abstracts as their main model. In this work, the researchers developed BioGPT, a generative pretrained Transformer 

language model for creating and mining biomedical text. The researchers used GPT-2 as their primary model and 

trained it on 15 million PubMed abstracts before using it in the real world. 

 

1.1 MOTIVATION  
In today's ever-evolving technological landscape, the integration of biology and artificial intelligence holds immense 

potential to revolutionize various fields, from healthcare and pharmaceuticals to environmental conservation and 

bioinformatics. The BIOGPT project is born out of the recognition of the pressing need to harness the power of 

advanced AI models to address complex biological challenges. The obvious use for us in Medical Affairs is using 
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BioGPT as a question answer service. The application is also valuable for drug discovery. Question-answering 

systems are designed to automatically answer natural language questions posed by users, using a combination of 

machine learning and natural language processing (NLP) techniques. These systems have a wide range of 

applications in different fields, including biomedical research and clinical practice. In the field of biomedical 

research, question-answering systems can help researchers quickly find relevant information in large volumes of 

biomedical literature. 

1.2 PROBLEM STATEMENT  
Create an AI model termed BioGPT that can comprehend questions and provide human-like answers related to 

biology, genetics, and biotechnology. Researchers, instructors, and other life sciences professionals should find 

BioGPT to be an invaluable tool that makes it easier for them to obtain and use biological knowledge. A significant 

problem in the quickly developing fields of artificial intelligence and biology is the successful integration of 

sophisticated AI models with the intricate workings of biological systems. The issue is that in order to realize the 

combined potential of these two realms, a gap must be filled. 

 

2. LARGE LANGUAGE MODEL  
A Large Language Model (LLM) is an advanced artificial intelligence system designed to understand and generate 

human language. It is a type of deep learning model that processes massive amounts of text data to learn and mimic 

human language patterns, allowing it to generate coherent and contextually relevant text. Large language models 

have a broad range of applications in natural language processing, including text generation, translation, sentiment 

analysis, chatbots, and content creation. These models are known for their contextual understanding, making them 

highly versatile in understanding and generating human language across various domains and tasks. 

 

 

 

2.1 Characteristics Of LLM 

Large Language Models (LLMs) are characterized by several key features that distinguish them from 

traditional language models. Here are the primary characteristics of LLMs: 

Scale: LLMs are built on a massive scale, with extensive amounts of data used for training. This scale 

enables them to understand and generate text in a wide range of topics and contexts. 

Deep Learning Architectures: LLMs typically use deep learning architectures, such as transformers. 

These architectures are designed to capture complex patterns and relationships in text data effectively. 

Contextual Understanding: LLMs excel at understanding the context in which words and phrases are 

used. This contextual understanding allows them to generate text that is contextually relevant and 

coherent. 
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Natural Language Processing (NLP): LLMs are central to a variety of natural language processing tasks, 

including text generation, translation, sentiment analysis, and more. 

Generative Capabilities: LLMs have powerful text generation capabilities. They can generate human-

like text, making them valuable for applications like chatbots, virtual assistants, and content creation. 

 

 

3. ALGORITHMS  
We must ensure that the fundamentals of algorithms are understood before continuing on to the further sections, 

which describes algorithms and the software. The definition of the algorithm will be our first step. We can simply 

define an algorithm as a series of steps or instructions that addresses a certain problem. Problems are some tasks that 

need to be solved. We face many different problems everyday like: - quickest way to work or home etc. However, 

all these problems may not fit our algorithm definition. Problems need to be specified with its inputs and all the 

inputs should have an output. Solving a problem means producing an output for all the inputs. 

 

 

3.1 Complexity  
 Complexity of an algorithm refers to the amount of time and space it takes for the algorithms to run till completion 

for a given input size n. There are two types of complexity for an algorithm: Time complexity and Space 

complexity. 

1. Time Complexity: 

Time complexity is the amount of time an algorithm takes to run as a function of the input length. It calculates how 

long it takes for each algorithm's code statement to run. It won't look at an algorithm's overall execution time. 

Instead, it will provide details on the variance (increase or decrease) in execution time when an algorithm's number 

of operations (increase or decrease). 

2. Space Complexity: 

A computer program's or algorithm's "space complexity" refers to the amount of memory needed to solve a 

particular computational problem as a function of the input's length. It is the amount of memory needed by an 

algorithm to finish its execution.  

 

Iterative Software Development Model 

 
In the Iterative Model, we begin with some software specs and work our way up to the initial version of 

the software. If changes to the software are required after the original version, a new version is made with 
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a new iteration. The Iterative Model completes each release over an exact and predetermined time 

period known as an iteration. 
 

 

 

 

4. CONCLUSIONS  
BioGPT is an incredibly powerful tool for coming up with inspired innovations. It can help individuals and 

organizations come up with new and creative solutions to existing problems quickly and easily. It can also help 

organizations stay ahead of the competition and remain competitive in their respective industries. Finally, BioGPT is 

incredibly versatile. It can be used in any industry or field of study, and it can be used to generate ideas and 

solutions for any type of problem. This makes BioGPT an incredibly powerful tool for coming up with inspired 

innovations. If you are looking for a tool to help you come up with inspired innovations quickly and easily, then 

BioGPT is the perfect solution. With its ability to generate ideas and solutions quickly and accurately, BioGPT can 

help you revolutionize the way you do things and the way you think. Moreover, BioGPT has the capacity to enhance 

science communication and education, making complex biological concepts more accessible to a broader audience. 
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