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Networks containing layers that perform order-based operations such as dilation (max-plus convolution)
have emerged as alternatives to standard convolution-based architectures, proposing more interpretable and
parameter-efficient approaches. However, their development faces significant challenges, which we explore in
this work. We focus on networks inspired by the morphological representation theory, which proves their
expressivity. We investigate their optimization difficulties and find out that, rather than the non-differentiability
of morphological layers, the sparsity of their gradient (or subgradient) is what limits them the most, and
requires an appropriate initialization. In order to make the training robust, we propose tailored to the data
initialization and optimization methods that update multiple parameters simultaneously. These findings deepen
the comprehension of practical morphological representations and encourage the design of efficient optimization
algorithms.
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