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Model Architecture

We developed a unified framework using

Convolution Neural Network (CNNs) that

classifies Arteries and Veins from fundus

images. The long-term goal is to support

ophthalmologists to detect early stages of

diseases such as Diabetes.

What is a CNN?

Convolutional Neural Networks are like

traditional neural networks except that

matrix multiplication is replaced with the

convolution operation.

Why CNNs?

Unlike traditional neural networks, CNNs

are sparsely connected. The same filters

are used all over the input. This makes

CNN computationally less expensive

compared to traditional neural networks.

Convolution: Convolving images with filters to

detect low-level features like vertical edges.

𝑠 = 𝑥 ∗ 𝑤 + b

𝑥 = 𝑖𝑛𝑝𝑢𝑡, 𝑤 = 𝑓𝑖𝑙𝑡𝑒𝑟, 𝑠 = 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑚𝑎𝑝, 𝑏 = 𝑏𝑖𝑎𝑠

Max Pooling: Eliminating neighboring low-

resolution pixels by taking average or max or

weighted average of pixels.

Deconvolution: Convert low-resolution image

into high-resolution image by using

deconvolution operation.

Dropout: Randomly nullifying some weights so

that CNN does not rely upon few features; this

helps to spread out weights all over the network

and to prevent over-training.

The following steps are performed:

1. Image augmentation.

2. Label extraction.

3. Build CNN model.

4. Train CNN model.

5. Predict data using trained model.

6. Test accuracy of the model.

Technologies Used:

Python, Tensorflow, Numpy, Keras,

Dataset:

We used DRIVE dataset of 40 images and

performed data augmentation to generate

320 images. Training Data has 240

images and test Data has 80 images.
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RESULTS

Currently, we are tuning our model to

predict continuous segments of Arteries

and Veins.

FUTURE WORK

METRICS

We are able to predict background,

arteries, veins with the accuracy of 99%,

77%, 82% respectively.


