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Exploring Lightweight Data-Driven
Methods for Image Segmentation
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Figure 2: Proposed optimization pipeline for finding the most suitable classifier, color Summary

- Effective exploration of search space by proposed optimization pipeline

channels, and texture method.

 Best performing methods: DT and Nystrom RBF

Table 1. Results of the best trials. Bold channels used for extraction of texture features.

Results
« Lowest-cost method: DT
G o F2 Score Color Texture
rou core ! ;
P (tuned) Channels Method Classifier False False #HColor Complexity Complexity
Baseline 0.8745 _ Y G, H S _ Positive Negative Channels (Classifier) (Texture Method)
0.9509 0.9557 Y, Cb, B, | NP Baseline - - 4 O(d) -
ot 0.9499 0.9621 Y, Cb, B NP DT Ll I 1 O(h) (o)

ecision Tree .
0.9399 0.9519 cr, g NP Linear SVM L [} 5 O(d) O(0)
0.9374 0.9656 g NP NYS"OT i | ; O(d + m?) O(b? - o)
0.9357 0.9545 Cr, B, r, L* a* HoG Polynomial
0.9356 0.9524 Cb, R, L*, a* HOoG Nystrom | ) ; O(d + m?) 0(0)

Linear SVM 0.9332 0.9537 R, L*, a* HoG RBF
0.9221] 0.9487 L* a* HoG Table 2: Summary of the results, with d features, maximum height h of trained DT,
0.8825 0.9175 g HoG dimensionality m of approximate feature space, o orientations, and block size b.

) 0.9526 0.9678 g, a* LBP Changes w.r.t. the baseline are indicated by | (fewer), - (same), and 1 (more).
Nystrém RBF

0.9408 0.9470 a* LBP

) | 0.9357 0.9619 g, S NP Future Work

Nystrom Polynomial

0.9356 0.9554 g NP - Train specialized classifiers for specific scenarios (e.g., bright/dark lighting)

- Explore further classifiers (e.g., small Multi-Layer Perceptron) or texture descriptors
« Implement and benchmark models on the NAO robot
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