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ABSTRACT:

Virtual Patient Simulator for Medical Training aims to revolutionize medical education through the creation
of an innovative chatbot platform. This platform provides medical students with a convenient and immersive
training experience. The centerpiece of the system is a chatbot that simulates patient interactions, enabling
students to practice diagnosing and treating various diseases. The uniqueness of the platform lies in its
userfriendly disease customization feature, allowing students to tailor scenarios. This flexibility ensures
relevance to the student’s learning needs and diverse medical cases. Furthermore, an integrated feedback
mechanism offers an overall rating of the student's performance, highlighting strengths and areas for
improvement based on their interactions with the chatbot. To enhance engagement and interactivity, the
project incorporates Speech-to-Text capabilities, making the learning process engaging and enjoyable. This
project redefines medical training, empowering students with practical skills and insights crucial for their
future careers.
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1.INTRODUCTION:

Medical education is undergoing a transformative shift, leveraging technological innovations to enhance
training methodologies. Hoping to provide an hands-on learning experience, the virtual patient simulator is
designed for effective medical training. Central to this paradigm shift is a state-of-the-art chatbot platform
that immerses medical students in realistic patient interactions, enabling them to practice diagnosing and
treating various diseases. Unlike traditional approaches, the platform's uniqueness lies in its user-friendly
disease customization feature, allowing students to tailor scenarios to their learning needs and diverse medical
cases. To further elevate the learning experience, the project integrates unique features like Speech-to-Text
capabilities, fostering engagement and interactivity. This not only accommodates diverse learning styles but
also simulates real-world challenges in patient communication, a critical aspect of healthcare practice.

2. ARCHITECTURE:
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Fig-1. System Architecture
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3. Methodology:

3.1. Intent Classification using Bag of Words (BoW):

The methodology employed in the code involves intent classification through a Bag of Words (BoW)
approach. This technique converts textual data into numerical feature vectors, representing the presence or
absence of words within a document. By tokenizing sentences into words, stemming them, and transforming
them into BoW vectors, the code prepares the data for classification. These vectors serve as input to a neural

network trained for intent classification.

3.2.Neural Network for Intent Classification:

The code utilizes a feedforward neural network for intent classification. This neural network architecture
consists of multiple layers, including an input layer, several hidden layers, and an output layer. By employing
fully connected layers and the softmax activation function in the output layer for multi-class classification, the

network learns to predict the most probable intent for a given input sentence.

3.3.Stemming:

Stemming is a crucial preprocessing step used to reduce words to their root or base form. In the code, the
Lancaster Stemmer algorithm is applied for stemming purposes. By reducing words to their base forms,
stemming helps streamline the vocabulary and improve the efficiency of text processing and classification
tasks.

3.4.Training and Testing Data Split:

To evaluate the model's performance, the code partitions the data into training and testing sets. This process
involves random shuffling and partitioning of the dataset. By splitting the shuffled data into distinct training
and testing subsets, the model's ability to generalize to unseen data can be assessed effectively.

3.5.Threshold-based Classification:

The classification of intents in the code is based on a predefined threshold. After predicting intent
probabilities, only those exceeding a certain confidence threshold are considered valid. This threshold-based
approach ensures that only confident predictions are utilized for classification, thereby improving the accuracy

of the classification process.

IJCRT24A4145 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org k44


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

3.6.Response Generation:

The code generates responses based on classified intents. This involves randomly selecting responses
associated with the predicted intent from a predefined set of responses. By providing a conversational interface,

the chatbot can engage users effectively by offering contextually relevant replies.

3.7.Dynamic Prompt Generation:

Dynamic prompts are generated in the code to guide the agent in responding to user queries effectively. This
is achieved through string formatting based on template strings and available tools. The dynamically generated
prompts include information such as input questions, intermediate steps, available tools, and the agent's

scratchpad, enhancing the agent's ability to provide informative and contextually appropriate responses.

3.8.Memory for Conversation Context:

To maintain context during conversations, the code implements a memory mechanism that stores previous
conversation history. This memory, based on a conversation buffer window, enables the chatbot to retain
context from recent interactions and provide more coherent and contextually aware responses. By leveraging
the conversation history, the chatbot can enhance the continuity and quality of the conversation experience for

users.
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Web Search Module

Enter a question:

medications for fever

Search Results

If fever persists, reaches 103°F (39.4°C) or
higher, or lasts more than three days,

consult your doctor. To relieve discomfort

caused by a fever, options include
acetaminophen (Tylenol), ibuprofen
(Advil), or aspirin. Follow the dosage
instructions on the label and avoid using
multiple medications containing
acetaminophen. Causes of fever. An
infection, such as the flu, is the most
common cause of fever. Other conditions
can also cause a fever. These include

diseases that produce inflammation, such

Fig-2. Help Desk
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You: hii

Bot: Hi there,I'm here for your help

You: how can i help you

Bot: I've been having some health -issues.

You: what 1is your problem

Bot: I've been experiencing headaches, dizziness, and memory problems.
You: Have you had any recent head injuries

Bot: I haven't had any head injuries recently.

You: for how long you had these symptoms

Bot: I've had these symptoms for the past two weeks.

You: on a scale of 1 to 10 rate your severity of your symptoms

Bot: I would rate the severity as a 7, and it's been impacting my daily activities s

You: Can you provide your medical history

Bot: I have a history of hypertension and take medication for it.

You: Have any relatives had brain disorders or similar symptoms

Bot: My uncle had a brain tumor, but no one else in my family has similar issues.
You: Have you noticed any additional symptoms

Bot: I've also experienced vision changes like double vision or blurriness. Sometime

You: There's a chance you might have a tumor in your brain
Bot: I'm truly upset about this information; it's a lot to handle.
You: Consult a doctor

Bot: Thanks for your guidance

Fig-3. Communication between virtual patient and user
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