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Big data

Representative 
& annotated data



Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 8095

Where are the abnormalities? 



Case courtesy of Radswiki, Radiopaedia.org, rID: 11384

Training data we want 



Case courtesy of Radswiki, Radiopaedia.org, rID: 11384

Training data we get



Training data not representative
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Number of features / complexity of classifier

Error

Training errorOverfitting
Test error



Solution 1: Multiple instance learning

Learn with global information – Carolyn is in both pictures



Solution 1: Multiple instance learning

Learn with global information

Cheplygina, V., Sorensen, L., Tax, D. M. J., Pedersen, J. H., Loog, M., & de Bruijne, M. (2014). Classification of COPD 
with multiple instance learning. In International Conference on Pattern Recognition (pp. 1508-1513). 



Solution 2: Transfer learning

Not learning “from scratch”



… even from entirely different tasks

https://www.sciencedirect.com/science/article/pii/S2468451118300527

https://www.sciencedirect.com/science/article/pii/S2468451118300527


Solution 2: Transfer learning

Not learning “from scratch”

https://arxiv.org/abs/1804.06353

https://arxiv.org/abs/1804.06353


Solution 3: Crowdsourcing



You do it all the time!





Cheplygina, V et al. (2016). Early Experiences with Crowdsourcing Airway Annotations MICCAI LABELS 2016 

Crowdsourcing airway annotations



Work by Dylan Dophemont



Image analysis project for 1st year students

1. Measure features with algorithms

2. Measure features yourself

3. Evaluate

Crowdsourcing!



Analyzing 100 annotated images
• 5 features: asymmetry etc
• 6 annotators
• Predict healthy vs melanoma without any image data



Work by Elif Kubra 
Contar

Multi-task approach 
outperforms 
classification-only 
approach
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Not-so-supervised
academics



2011-2014 PhD 

“Publish papers”
• Science vs prestige

“Good for your CV”
• Experience vs time



Maybe academic career?

• “You have to go 
abroad”

• Not good enough?

• Mentors! 



2015



2015 – 2016

https://pixabay.com/en/mountain-climbing-mountaineer-802099/

• “Publish, develop own research + get funding for it”

• Social media
• Impact, community



2017?

https://veronikach.com/progress-reports/getting-tenure-track-



https://pixabay.com/en/mountain-climbing-mountaineer-802099/

2017+  Not without challenges



https://unsplash.com/photos/iuqmGmst5Po

2017+  Find others to support you



Academia as supervised learning?

• Input = CV at time t

• Output = Success / failure at t+1

• Successes at t+1 define “decision tree”



• Input space is much larger (Shadow CV)

• Output space is much larger (Impact, 
being happy) 

• Noisy labels, many unlabelled inputs

But CVs ≠ true data distribution
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Overfitting



Not-so-supervised advice

• People vs projects

• Examples vs rules

• Explore vs repeat



@vcheplygina

http://www.veronikach.com

Not-so-supervised
learning of

… algorithms
• Multiple instance learning
• Transfer learning
• Crowdsourcing

Not-so-supervised
learning of

… academics
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