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Abstract

CS 230

X-Rays are the most common 
and best available medical 
imaging technique used to 
diagnose lungs, heart and chest 
related diseases. The number of 
radiologists is decreasing in the 
US , which is even worse in the 
underdeveloped countries.
This motivated us to develop an 
AI solution by building a hybrid 
deep Neural Network 
architecture using augmented 
datasets with GAN and 
Radiology Reports to detect and 
recognize cardiopulmonary 
diseases to help radiologists to 
maximize their effort in 
diagnosing the problems.

DataSets

Two datasets are used for our 
work.
1. NIH – 112, 000 images
2. MIMIX-CXR – 9568 images 

with radiology reports

Three models are mainly used for 
our work.
1. DenseNet-121 CNN model 

based on CheXNet algorithm.
2. CheXPert NLP Model to 

generate class labels for 
MIMIC-CXR dataset.

3. GAN Model to generate     
synthetic chest X-Ray images.

Conclusion

By addressing the class 
imbalance problem in medical 
imaging or chest X-ray in 
general, using similar datasets 
and generating 
augmented/synthetic images 
using GAN, helped to improve 
the performance of some of the 
pathology classes. 

Models and Result

Source Code

All the code is located at 
https://github.com/vivekravi/cs
230-project

Future work

More time is required to 
process more images and 
radiology reports from the new 
MIMIC-CXR dataset to improve 
the predications of all the 
classes. Radiology reports, the 
model can also be trained to 
predict secondary diseases.

Evaluation Metrics

HeatMap

• The model is initially trained with 
pre-trained weights which 
produced less accuracy. The hyper 
parameters were fine tuned by 
freezing the conv layers and 
retrained with fully connect layers 
to improve performance.

• Subset of MIMIC-CXR dataset is 
used to test the model and it 
produced promising result.

• Synthetic images are generated for 
2 classes using GAN but the 
performance is low with 
generated images.
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