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Who am I? Who are we?

HAM10000
Tschandl, P., Rosendahl, C. & Kittler, H. The HAM10000 
dataset, a large collection of multi-source dermatoscopic 
images of common pigmented skin lesions. Sci Data 5, 180161 
(2018). https://doi.org/10.1038/sdata.2018.161

includes usage notes for data scientists

ViDIR - Vienna Dermatologic Imaging Research Group
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Skin cancer diagnosis: The importance of domain-specific knowledge

Levent Tasli, Department of Dermatology, Pamukkale University, Denizli, Turkey



Co-authorship network of a subset of the most productive authors in the field

House divided: Computer scientists versus physician scientists

Levent Tasli, Department of Dermatology, Pamukkale University, Denizli, Turkey



Skin cancer diagnosis: The importance of domain-specific knowledge

Publications Citations Average citations per 

item

H index

Medical 463 14261 30.80 58

Dermatology 53 1090 20.57 16

Interdisciplinary 93 2261 24.31 26

Multidisciplinary 317 10910 34.42 46

Non-medical 867 8117 9.43 43

Levent Tasli, Department of Dermatology, Pamukkale University, Denizli, Turkey

Multidisciplinary studies are most influential



“Skin disease, the most overwhelming kind of malignancy, manifests when skin cells lose control” 

“Skin cancer disease can be classified into two groups: benign and malignant”

“Benign cancers are classified as basal cell carcinoma and squamous cell carcinoma”

The importance of domain-specific knowledge

“Computer science, the most important type of machine learning, manifests when computer scientists 

loose control” 

“Artificial learning can be classified into two groups: supervised  and unsupervised”

“Supervised learning can be classified into reinforcement learning and machine learning”. 



Problem formulation

Data collection  

Data preprocessing

Modeling

Interpretation of results

Understand and predict limitations and exceptions

Make the algorithm fit for intended use

The importance of domain-specific knowledge: 

Applied computer science



Esteva, A., Kuprel, B., Novoa, R. et al. Dermatologist-level classification of 
skin cancer with deep neural networks. Nature 542, 115–118 (2017)
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“…….when people say Kaggle, I have done this competition, I 
kind of roll my eyes, because they’re focusing on sort of 10% of 
the problem” 

Ian Scott, Chief Science Officer at Omnia AI



Problem formulation

Data collection  

Data preprocessing

Modeling

Interpretation of results

Understand and predict limitations and exceptions

Make the algorithm fit for intended use

The importance of domain-specific knowledge: 

Applied computer science



The importance of domain-specific knowledge: Data 
collection





HAM10000

Tschandl, P., Rosendahl, C. & Kittler, H. The HAM10000 dataset, a large collection of multi-source 
dermatoscopic images of common pigmented skin lesions. Sci Data 5, 180161 (2018). 
https://doi.org/10.1038/sdata.2018.161

includes usage notes for data scientists
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Benign keratoses Dermatofibroma Angioma
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The importance of domain-specific knowledge: Collider bias

Many images of benign lesions

Spurious correlation: Images 
taken with device X are

probably benign

Only suspicious lesions

There is no causal relation
between images taken with

device X and outcome



Melanoma

Nevus

Basal cell carcinoma Squamous cell carcinoma

Benign keratoses Dermatofibroma Angioma

The importance of domain-specific knowledge: Class imbalance





Data level methods
Oversampling
Undersampling

Classifier level methods
Thresholding
Cost sensitive learning
One-class classification
Hybrid of methods

The importance of domain-specific knowledge: 
Class imbalance

Thresholds are problem-dependent



To find optimal thresholds you need 
domain specific insight



The importance of domain-specific knowledge: 
Selection bias
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The importance of domain-specific knowledge: 
Verfication bias and ground truth

Any algorithm will inherit and amplify the implicit values 

of the people who collected the lesions and who decided 

on the ground truth



Problem formulation

Data collection  

Data preprocessing

Modeling

Interpretation of results

Understand and predict limitations and exceptions

Make the algorithm fit for intended use

The importance of domain-specific knowledge: 

Applied computer science



The importance of domain-specific knowledge: Image 
Augmentation 
zooming in/out
rotating along the axis
vertical/horizontal flips
adjusting the brightness and sheer intensity etc. 

Source: Cody Glickman, PhD, https://towardsdatascience.com/



The importance of domain-specific knowledge: 
Interpretation of results



Test set: 1512 images

Training set: 10015 images

Batches of 30 lesions

129 algorithms of
77 computer labs

511 humans (with different 
level of experience)









The importance of domain-specific knowledge: Human-
assisted AI and AI-assisted humans

?

Personalized treatment decisions?
This is an AI-hard problem 



Melanoma

Nevus

Basal cell carcinoma Squamous cell carcinoma

Benign keratoses Dermatofibroma Angioma



Without AI-support



With AI-support



The importance of domain-specific knowledge: 
Human-AI collaboration



Content based image retrieval: 
Tschandl et al, Br J Dermatol 2018, epub 2018 Sep 12











Beginners Intermediate Experts













Why did humans loose?













Do humans improve if we tell them?





Domain specific knowledge was necessary to translate the results of 
class activation maps into a human understandable concept



Problem formulation

Data collection  

Data preprocessing

Modeling

Interpretation of results

Understand and predict limitations and exceptions

Make the algorithm fit for intended use

The importance of domain-specific knowledge: 

Applied computer science

Technical skills alone are not enough. 

Important parts of the problem are not captured in the data. 



The importance of domain-specific knowledge: 
Visit a health care facility to get a feeling for the problem from the physician point of view 

(3 weeks is enough)

ViDIR - Vienna Dermatologic Imaging Research Group
harald.kittler@meduniwien.ac.at
philipp.tschandl@meduniwien.ac.at
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