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This report details the design and implementation of an emergency medicine prediction system using machine

learning (ML) techniques with TensorFlow.js. The system allows users to input symptoms such as pain level, body
temperature, and dizziness level. Based on this input, the system predicts a likely medical condition and recommends
appropriate medication and dosage. A basic neural network model is trained with a dataset of emergency medical
conditions and corresponding symptoms. The system demonstrates a potential real-time solution for providing quick

medical advice in emergency situations, focusing on the use of JavaScript and TensorFlow.js to enable easy

deployment in web browsers.

I. Introduction

In emergency medical situations, quick access to
accurate information about possible conditions and
recommended treatments can save lives. However, not
everyone has immediate access to medical
professionals during emergencies. In such situations, a
system that provides personalized predictions based on
common symptoms could assist in making informed
decisions before professional medical help arrives.

This project involves developing an emergency
medicine prediction system that uses machine learning
to suggest appropriate medicine and dosage based on
the user’s symptoms. Implementing TensorFlow.js
allows the system to run in a browser, providing a
highly accessible solution that does not require server-
side computation.

Objectives:

e Develop a web-based application for
predicting medical conditions based on user
inputs.

e Use TensorFlow.js to create and train a
machine learning model.

e Provide condition-specific medicine and
dosage recommendations.

e Ensure real-time interaction and quick
responses to user queries.

II. Methodology
The methodology consists of the following key steps:
A. Dataset and Input Features

A synthetic dataset was created to represent 5
emergency medical conditions (e.g., bleeding, snake
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bite, chest pain) with corresponding symptoms. The
input features are:

1. Pain Level (1-10): How much pain the user is
experiencing.

2. Body Temperature (°C): The user’s body
temperature.

3. Dizziness Level (1-10): The user’s level of
dizziness.

The following conditions and their corresponding
treatments are used in the dataset:

Condition Recommended Medicine  Dosage
Tranexamic Acid

Bleeding Per Vagina 500mg twice a day

Snake Bite Antivenom 10-20ml, based on severity
(Chest Pain Nitroglycerin 04mg sublingual every 5 minutes, max 3 doses
High Fever Paracetamol 500mg every 6 hours
Severe Headache Ibuprofen 400mq every 4-6 hours
Anaphylactic Shock Epinephrine 03mg intramuscular injection
Diabetic Hypoglycemia  Glucose 15-20g orally, repeat after 15 minutes if needed
Asthma Attack Albuterol 2 puffs every 4-6 hours

Seizure Diazepam 5-10mg V or rectally

Severe Allergic Reaction  Diphenhydramine

25-50mg every 4-6 hours

For simplicity, 20 data points were generated to create
a small training dataset. Each data point included
values for pain level, body temperature, and dizziness
along with the corresponding condition.

B. Machine Learning Model

A simple neural network was designed and
implemented using TensorFlow.js. The architecture of
the model is:

e Input Layer: 3 input neurons, corresponding
to the three input features (pain level,
temperature, and dizziness).

e Hidden Layer: 10 neurons with the ReLU
activation function.

e Output Layer: 5 neurons, each representing a
medical condition, with softmax activation to
classify the input into one of the 5 possible
conditions.

The model is compiled with the following
configurations:

e Optimizer: Adam optimizer to efficiently
converge the model.

e Loss Function: Sparse  Categorical
Crossentropy, suitable for multi-class
classification.

e Metrics: Accuracy is used to evaluate the
performance during training.

C. Training and Evaluation

The synthetic dataset was used to train the model for
50 epochs. TensorFlow.js was employed for both
training and prediction, meaning the entire process
occurs in the browser. No server or backend is
required. After training, the model can predict the most
likely condition based on the input features.

D. User Interface Design

The user interface (UI) was designed using HTML,
CSS, and JavaScript. It features input fields where
users can enter their symptoms (pain level,
temperature, dizziness). When the user submits their
symptoms, the model predicts the most likely
condition, and the system displays the corresponding
medicine and dosage recommendation.

II1. Dataset

The expanded dataset now includes 10 conditions with
associated symptoms. The following table illustrates a
portion of the synthetic dataset used for training:
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The predictions matched the expected outcomes,

Pain Level  Body Temperature ('C) Dizziness Level Condition

demonstrating the system’s ability to recommend
BeedingPr Vagina appropriate treatments.
Snake Bite

Chest Pai . .

- V. Discussion

High Fever
A. System Performance

Severe Headache o
The expanded system, now capable of predicting 10

Anaphylacic hock different conditions, performed well on the synthetic
dataset. The system was able to predict the correct

Didbetic Hypoglycemia e ] | e i
condition for wvarious input combinations, with

Asttma Atack appropriate medicine and dosage recommendations.

Seie B. Benefits and Limitations

Severe Allergic Reaction Benefits:
These data points are used to train the machine » Expanded Condition Set: The inclusion of
learning model to predict the appropriate condition additional conditions improves the system’s
based on the user's symptoms. relevance and potential use in various

emergency situations.
IV. Results
e Browser-based Deployment: The use of

The system was tested using a variety of symptom TensorFlow.js allows the system to run

combinations, and the model accurately predicted the directly in the user’s browser, enabling real-

correct condition for each test case. Below are some time  interaction  without  server-side

examples of inputs and their corresponding predicted dependencies.

conditions and medications:
e Immediate Feedback: Users can quickly get

condition-specific medication advice based on

their symptoms.
Pan  Temperature  Diziness  Predicted ymp

levl  (C) Level Condition Medicing Limitations:

35 2 Blecing Per anesamic 300 y ¢ Synthetic Data: The system’s predictions are
based on a small, synthetic dataset, which may
not generalize well to real-world medical data.

¢ Limited Features: The model currently only
uses three features (pain level, temperature,
dizziness). Incorporating more features (e.g.,
pulse rate, respiration) could improve
prediction accuracy.
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VI. Conclusion

This expanded version of the emergency medicine
prediction system demonstrates the potential of using
machine learning models in  browser-based
applications to provide immediate medical advice in
emergency situations. The use of TensorFlow.js
enables efficient prediction of medical conditions
based on user symptoms, and the expanded dataset
ensures a wider range of conditions can be predicted.

With the right dataset and improvements, such a
system could be developed into a valuable tool for both
medical professionals and laypersons needing quick,
accurate advice.

VII. Future Work

1. Data Collection: Real-world datasets should
be used to replace the synthetic data and
improve  the  model’s  generalization
capabilities.

2. Feature Expansion: Additional features (e.g.,
heart rate, respiration rate) could be
incorporated into the model to improve
prediction accuracy.

3. Enhanced UI/UX: The user interface could be
further optimized to ensure an intuitive and
seamless user experience.

4. Mobile Integration: Deploying the system as
a mobile app would improve accessibility,
especially in situations where users may not
have access to desktop browsers.

5. Model Optimization: Experimenting with
more complex machine learning models could
enhance the system’s predictive power.
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