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Questions
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How well can a neural network learn classification on medical 

images with minimal data pre-processing?

What will be an adequate compromise between data 

dimensionality reduction and accuracy of model?
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Dataset overview
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COVID-19 Radiography Database from Kaggle

299 pixels x 299 pixels grayscale images

Total: 21,165 images

- COVID-19 positive: 3,616 - 17%

- Lung opacity: 6,012 - 28%

- Normal: 10,192 - 48%

- Viral pneumonia: 1,345 - 6%
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Dataset overview
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Part 1: Convolutional Neural Network
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Part 1: Convolutional Neural Network
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Data splitting

- 80% training: 16,932

- 20% testing: 4,233

Model details

- Total parameters: 541,772

- Callbacks:

early = EarlyStopping(monitor='val_loss', mode='min', patience=3) 

learning_rate_reduction = ReduceLROnPlateau(monitor='val_loss', patience=2, 

verbose=1, factor=0.3, min_lr=0.000001)

Part 1: Convolutional Neural Network



X-RAY IMAGES CLASSIFICATION Ngoc Nhu Hoang  |  NYU Abu Dhabi  |  Introduction to Machine Learning | Spring 2021 8

Model fitting

Part 1: Convolutional Neural Network
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Model evaluating

Part 1: Convolutional Neural Network
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Part 1: Convolutional Neural Network

Model evaluating
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Part 1: Convolutional Neural Network

Model evaluating

COVID Lung opacity Normal Viral 
pneumonia

COVID 651 32 21 5

Lung opacity 19 992 185 0

Normal 26 132 1923 3

Viral 
pneumonia 5 0 27 212

True labels

Predictions
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Part 2: 2D Representations
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Non-linear dimensionality reduction - Isomap

- Number of neighbors: 30

- Number of components: 2

Part 2: 2D Representations
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Part 2: 2D Representations

Non-linear dimensionality reduction - Isomap
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Linear dimensionality reduction - PCA + K-Means

- Number of components: 20

- Number of clusters: [2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40]

- Metric: silhouette score 

Part 2: 2D Representations
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Linear dimensionality reduction - PCA + K-Means

Part 2: 2D Representations



17

Part 3: PCA & Supervised learning
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Part 3: PCA & Supervised learning

# trial PCA Classification algorithm Accuracy

1 n=20 Logistic Regression 0.79

2 n=50, 150 Logistic Regression 0.799, 0.818

3 n=150 SVM 0.852

4 n=150 SVM, 12,000 samples 0.87233...
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Inverse transform of PCA n=150

Part 3: PCA & Supervised learning
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Image augmentation for Neural Network

More dimensionality reduction + clustering

Parameters tuning

Deeper studies of the math

What is the model using to make predictions?

Possible extensions

Geirhos et al. (2020). Shortcut Learning in Deep Neural Networks
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Thank you.
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