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1. Background 3. Wasserstein-Driven Evolutionary Stratification 5. Experiments and Results

Image segmentation dataset D= o
« Train-Test Split is crucial: Essential for testing models on unseen data. - ? gb el inD {X}g’ Yntn—i « Setup: 5-Fold Cross Validation (CV) performed on 5 open-source
Random Split of Dataset otal number of pixels in segmentation datasets (e.g., PascalVOC, Camvid,
Number of classes C Endovis2018, LoveDA, Cityscapes).
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| ! proposed WDES splitting methods
Q Q Q Q ‘ Q ‘ Q Q E Q ‘ ‘ Start Evolutionary Loop  Evaluation: Ranked methods using distribution metrics (SD, PLD, LWD) and
Train Test No. of Generations e model performance stability (std dev of Accuracy, F1, loU).
- Representative Test Set: Ensures accurate model evaluation by mirroring l Gene-mating probability Pe - Key Result: WDES excels on low-entropy datasets (e.g., PascalVOC, Camvid,
the original data distribution. r — N Individual Mutation Dm Endovis2018), while Random splitting is superior for high-entropy
. o o LT - - datasets (e.g., LoveDA, Cityscapes).
- Stratified Splitting: Data splitting method based on the ground truth (class No. of Individuals = Evaluate Fitness (LWD) of
labels). —{ Forg=110G }——>""0" A F1 loU
RS (50 € 421 Dataset | Method| SD | PLD | LWD « °
Stratified Split of Dataset FOf i=1toM ]<— - - (Std) (Std) (Std)
Q Q Q Q Q Q Q Q ‘ ‘ ‘ ‘ ) , w Random | 0.42 | 9.55E-03 | 7.50E+02 | 2.06E-02 | 3.25E-02 | 3.43E-02
( F h t Select t pairs b
| | I | Ge”e;jsf%;arggﬁg fold ]‘ [ R ]<— o e loction PascalVOC | IPS | 1028 | 7.33E-03 | 5.33E+02 | 1.46E-02 | 3.03E-02 | 3.16E-02
Q Q Q O Q Q ‘ ‘ ‘ I Q Q ‘ | And store as Individual l - ’ WDES | 0.42 |4.56E-03 [5.14E+02 | 1.10E-02 | 2.40E-02 | 2.42E-02
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2. Data Splitting in Image Segmentation
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. . . . o Return fold assignments 102 Accuracy (Std) 02 F1-Score (Std) 02 loU (Std)
« Need for Stratification: Essential for a representative test set in image encoded in I'* Randomly swap 25 41 N
segmentation. & 4 random() < P, elements within the 20 g N 303 248 316
individual I; 151 Il
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« The Challenge: Images contain multiple classes with varying l No 10 ?
proportions (not single labels). 051 " b
. . . . . . . . . . End End generation 00 Ramliom IPS WDES 0 Ran:iom IPS WDES ° Ran:iom IPS WDES
« Risk of Random Split: High risk of skewing distribution or omitting rare loop \ )

classes entirely in test set.
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6. Conclusion

« Goal: The ideal split must maintain the original data distribution within

the test set. 4. Evaluation Metrics
« Problem: Stratification of image segmentation datasets is non-trivial.
Random Splitting Stratified Splitting
f Train | ) i | _ Sample SD — i | | Sk‘ . Nk‘ . Solu.tit.)n: We develgped WD!ES, an evoI.utionary algorithm, capable of
| I Distribution K — stratifying data for simple train/test splits or K-Fold CV.
| | =
: : Pixel Label 1 & 1 E Pk P, « Validation: Compared WDES, Random, and IPS in a 5-Fold CV setup. Lower
| ! S PLD = — Z — Z — performance SD implies a better stratifier.
| : Distribution C - K i P. — Pck P—P,
| c= =
| : Label Wasserstein 1 K. C c c + Result Summary: WDES is superior for low-entropy datasets. Random
— | | —— LWD = e Sj Sj P — Z Pz-k splitting remains effective for high-entropy and very large datasets (Law of
L ! ) | k=1 c=1 |i=1 i=1 Large Numbers).
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