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Demonstrating the benefits of transfer learning 
when grading diabetic retinopathy 
in fundus photographs 
with deep learning

Adam Hulman (@adamhulman)
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Neural networks & deep learning

https://dimensionless.in/artificial-intelligence-accelerate-the-power-with-neural-networks
https://ai.plainenglish.io/my-notes-on-neural-networks-adf3e49657f8
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www.programmersought.com/article/68543552068/
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Using a pre-trained model for a task 
different to what it was originally trained 

for is known as transfer learning.

Lesson 1 – fast.ai course on deep learning
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1. Replace and fine-tuning the last layer
2. Train the whole network
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Target/outcome

0 No diabetic retinopathy

1 Mild

2 Moderate

3 Severe

4 Proliferate
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without transfer learning

test

training

with transfer learning

...

ref. TL100 TL80 TL20 TL10

http://www.stenoaarhus.dk/


11 ▪ www.stenoaarhus.dk

Model Accuracy (%) Kappa Cross-entropy*

Ref. 72 0.74 0.79

TL100 82 0.89 0.62

TL80 81 0.87 0.62

TL60 80 0.86 0.66

TL40 78 0.83 0.74

TL20 75 0.80 0.88

TL10 73 0.79 0.95

*the lower the better

http://www.stenoaarhus.dk/


12 ▪ www.stenoaarhus.dk

http://www.stenoaarhus.dk/


13 ▪ www.stenoaarhus.dk

This performance ... corresponds to a decrease in clinical
data collection time from approximately 6 months to
less than 10 days.

http://www.stenoaarhus.dk/


14 ▪ www.stenoaarhus.dk

ML Journal Club at Steno Aarhus

E-mail: adahul@rm.dk

Twitter: @adamhulman

Thank you for your attention!
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