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Preprocessing
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● Scale pictures, such they can be used in a CNN
● Avoid overfitting by using same amount of data for each class in training
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Meta data
● Image analysis data of the pictures
● LightGBM used for classification of the 6 types
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General CNN structure
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3 type split  + subcategories 6 type split
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Result: 6 model split
● Confusion matrix with custom loss function
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Result: 3 model split
● Bayesian optimization (drop out rate, learning rate, size of layers)
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Result: Subcatagorical split

9

Pollen

Combined model

Ash



Identifying insolubles in IceCore data June 17th, 2021

Model performance 
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Model Accuracy

6 split using, only Metadata 0.8347

6 split (Categorical crossentropy loss) 0.8791

6 split (Custom loss function) 0.8426

3 split 0.9806

3 split + subcategories 0.7628
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Prediction of the test data
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3 split and subcategories6 splits
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Picture size and inclusion of metadata
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With metadata Without metadata 
● Chose size 64x64 

● With metadata
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Unsupervised learning (UMAP): 6 model split
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Unsupervised learning (UMAP): 3 model split
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Conclusion and perspective
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What we did:

- Data reduction/ standardization

- LightGBM

- Multiple structures of CNN’s

- Optimization

- Loss function

- Visualization 

- Scale of problem 

Further ideas:

- Implementation of Loss function both models

- Implementation of optimization

- Handling of unbalanced datasets 

- Better data structure so no limitations from 

hardware.

- Better anomaly detection across models

.

.

.

.

(This is a big research project)
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6 badly predicted test pictures
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● 3 type classification using only metadata (see appendix)

● 6 picture had no prediction above 50%



Appendix:
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Architecture of used CNN models
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3 type classification 6 type classification
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Architecture of used CNN models
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Pollen classification Ash classification
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Feature importance of metadata using SHAP-values

20

3 type classification Ash type classification Pollen type classification 6 type classification
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Prediction of the test data using only metadata
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3 split and subcategories Pure 6 type classification
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Unsupervised learning on metadata (UMAP)
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3 type classification Ash classification Pollen type classification 6 type classification
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Confusion matrices from training on only the metadata
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3 type classification Ash classification Pollen type classification 6 type classification
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Unsupervised learning on metadata (t-SNE)
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3 type classification Ash type classification Pollen type classification 6 type classification
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Contrast and Sharpness on pictures
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Before: After:


