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Supplementary Figure 1. Landmark point distributions in 2D projections of the training (

; top) and validation ( ; middle) subsets of a dataset fold, and corresponding 𝑛 = 548 𝑛 = 177
model predictions (bottom). This further visualizes quantization error, which will be 
addressed in future work. 
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Supplementary Figure 2. Repeated-measures ANOVA followed by paired post hoc t-tests 
for the three main settings. EMD regularization improves landmark localization accuracy 
relative to both conventional SSE and Softmax CE objectives. Significant differences are 
observed consistently in the paired comparisons, although the overall effect size is modest 

( ). Statistical analyses were performed in R using the rstatix package [1], following 𝑛
𝑔
2 = 0. 03

the repeated-measures ANOVA workflow described in [2]. 
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