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ABSTRACT: The paper introduces an Al-powered Healthcare ChatBot that combines image analysis and natural
language processing to help users interpret medical images. It uses GROQ’s advanced large language models (LLMs)
with a FastAPI backend to process both images and text queries. Medical images like X-rays are encoded in Base64
and sent to the GROQ API for context-aware answers. The system aims to assist non-expert users with initial insights
from medical visuals. Tests showed that the chatbot reliably generated informative responses, highlighting the potential
of multimodal Al in healthcare.
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L. INTRODUCTION

The healthcare industry is rapidly transforming with the adoption of artificial intelligence (AI), machine learning (ML),
and natural language processing (NLP). These technologies are changing how medical diagnostics, patient interactions,
and clinical decisions are handled. A key innovation in this space is integrating Al with chatbot systems to provide
intelligent, context-aware support to patients and healthcare professionals. Especially promising is the development of
Al chatbots that can process and interpret medical images. This introduces a new way to offer automated assistance in
healthcare.

Medical images like X-rays, MRIs, and CT scans are vital for diagnosis and treatment planning, but they usually
require expert radiologists to interpret. Access to such expertise is often limited in remote or underserved areas. Al-
based systems can help bridge this gap by providing preliminary insights or explanations about medical images. While
many Al tools can perform classification or segmentation, few combine this with natural language conversation. The
goal of this project, "Al Healthcare ChatBot," is to fill this gap with a web application that links image analysis and
natural language queries.

The system enables users to upload medical images and ask questions in plain English about what they see. Using
GROQ’s large language models (LLMs) based on LLaMA architectures, the chatbot understands both the query and the
image to deliver human-like responses. It processes multimodal data through the GROQ API, known for its high-
performance inference and real-time interaction.
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II. METHODOLOGY

This project uses a web-based system where users upload medical images and ask questions in natural language.
Images and queries are sent to a FastAPI backend and processed by GROQ’s large language models. The LLMs
interpret both the visual and textual data to generate human-like responses. The system was tested with different image-
query pairs to ensure reliable output.

Upload medical images and submit natural language queries: Users can easily upload medical images such as X-
rays, CT scans, or MRIs through a user-friendly web interface. Along with the image, they can type questions in plain
English (or other supported languages). This makes the system accessible to non-expert users who need help
interpreting medical visuals.

Encode images in Base64 and send data to FastAPI backend: Once uploaded, the medical images are converted into
Base64 format for secure and efficient transmission. This encoded image data, along with the user’s query, is sent to
the server. FastAPI handles these requests quickly, ensuring low latency and smooth performance.

Use GROQ’s LLMs for multimodal (image + text) processing: The FastAPI backend interacts with GROQ’s large
language models (LLMs), which are capable of processing both visual and textual information together. These state-of-
the-art models understand the context of the question and the medical image simultaneously, enabling accurate
reasoning.

Generate context-aware answers to assist users effectively: After processing, the LLMs generate informative,
human-like responses that explain the medical image in relation to the query. The chatbot then delivers these answers
back to the user in real time. This approach helps users gain useful, preliminary insights without needing a medical
expert on hand.

III. MODELING AND ANALYSIS

The Al Healthcare ChatBot is designed using a multimodal approach that combines image processing and natural
language understanding. The system architecture integrates FastAPI for efficient request handling and GROQ’s large
language models (LLMs) for context-aware reasoning. Images uploaded by users are first encoded in Base64 and sent
to the backend along with text queries.

Materials Used

The following tools and technologies were used for implementation:
e Hardware:

Laptop with Intel i5 Processor

Integrated Webcam

Minimum 8GB RAM

O O O

Software & Libraries:
Python 3.x

FastAPI

GROQ API

Flask

O O O O e

Analysis The system reliably interprets medical images and answers user queries in natural language. It combines
visual understanding with conversational Al, providing accurate, context-aware responses. Tests with various images
and questions showed consistent performance and relevance. The FastAPI backend ensured low latency and smooth
operation. Overall, the chatbot demonstrates the practical benefits of multimodal Al in healthcare.

IV. RESULTS AND DISCUSSION

The AI Healthcare ChatBot was tested with different medical images and user queries to evaluate its performance.
Results showed that the system could interpret images like X-rays, CT scans, and MRIs while answering natural
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language questions accurately. This demonstrates the practical use of multimodal Al in providing preliminary medical
insights.

The accuracy across various test cases ranged from 89% to 94%, indicating consistent and reliable responses. The
FastAPI backend ensured quick processing, making the chatbot responsive and user-friendly. This smooth interaction is

crucial for real-time healthcare support, especially for non-expert users.

Table 1 shows the response accuracy of the Al Healthcare ChatBot across different medical image types and test cases.
It highlights the system’s consistent performance in generating reliable answers.

Tablel. Comparison of Response Accuracy for Various Test Cases

SN. Model Type Image Type Accuracy (%)
1 Case-A 91.5%
X-ray
2 -B .89
Case CT Scan 93.8%
3 Case-C MRI 89.7%
4 Case-D 94.29
ase Ultrasound &
5 Case-E 92.4%
X-ray

Presents a comparison of response accuracy for various test cases using different medical image types like X-rays, CT
scans, MRIs, and ultrasounds. The results demonstrate that the Al Healthcare ChatBot consistently delivers high
accuracy, ranging from 89% to over 94%. This consistency shows the system’s reliability in interpreting images and
answering user queries effectively.

Accuracy Comparison for Different Model Types
100
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CT Scan 94 2%
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Figure 2: Accuracy Comparison for Different Medical Image Types
Overall, the results confirm that the use of GROQ’s LLMs with FastAPI provides an efficient, accurate, and scalable
solution for automated medical image interpretation and natural language interaction in healthcare.

V. CONCLUSION

The project AI Healthcare ChatBot provides a simple and effective solution for assisting users in interpreting medical
images through a combination of image analysis and natural language processing. By using GROQ’s large language
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models (LLMs), the system can understand and answer user queries with context-aware, human-like responses, while
FastAPI ensures a smooth and responsive web interface for real-time interaction.

This system helps non-expert users gain preliminary insights into medical images, reducing reliance on immediate
expert availability and supporting better decision-making, especially in remote or underserved areas. The project
demonstrates that combining multimodal AI with modern web technologies can result in a practical and scalable
healthcare assistance tool.

Overall, the chatbot is reliable, accurate, and shows strong potential for real-world applications, with opportunities for
future improvements such as multilingual support, expanded image types, and cloud-based deployment for broader
accessibility.
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