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Stratify or Die: Rethinking Data Splits for Image Segmentation
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In Machine Learning, performing a train-test split  of the dataset is crucial

for evaluation of a model on unseen data.

Accurate evaluation can be carried out by evaluating the model on a test set

that is representative of the dataset.

A representative test set can be created by performing a stratiöed split of

the dataset using ground truth labels.

Image segmentation datasets are often small and imbalanced.

A simple random train-test split risks a skewed test set or  complete

absence of rare classes leading to inaccurate model evaluation.

Stratiöed splitting of the dataset is required for accurate model evaluation.

However, stratiöcation of such datasets is non-trivial as an image has

multiple classes with varying proportions.

The ideal test set must closely match the base dataset's pixel-level data

distribution.

3. Wasserstein-Driven Evolutionary Stratiöcation
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Performed a  5-Fold Cross Validation test  on  5 open-source segmentation

datasets  (e.g., PascalVOC, Camvid, Endovis2018,  LoveDA,    Cityscapes) and

train a UNet with Resnet34 backbone.

Compared the performance of Random, IPS (a modiöed iterative stratiöer)[1],

and the proposed WDES splitting methods.

Evaluated the above splitting methods by ranking  distribution metrics (SD,

PLD, LWD) and model performance stability (standard deviation of Accuracy,

F1, IoU over 5 folds). Lower is better.

WDES excels  on  smaller  low-entropy high-diversity datasets  (e.g.,

PascalVOC, Camvid, Endovis2018), while  Random splitting is

superior for larger high-entropy balanced-diversity datasets (e.g., LoveDA,

Cityscapes).

Stratiöcation of Image Segmentation datasets is non-trivial.

We propose WDES, an algorithm that optimises for closest subset

distribution using Wasserstein distance between subset and dataset

Targeted stratiöcation is useful in small, low-entropy, high-diversity

datasets.

For large, high-entropy, low-diversity datasets, random splitting is sufficient.
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