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Abstract:

The Moore-Penrose pseudo-inverse (PInv) provides a fundamental solution for linear
systems. We propose a natural generalization of PInv to the non-linear regime and to
deep neural networks in particular. We introduce Surjective Pseudo-Invertible Neural
Networks (SPNN), a class of architectures explicitly designed to admit a tractable non-
linear PInv. The resulting construction preserves key geometric properties, including a
non-linear analogue of null-space projection, formalized as Non-Linear Back-Projection
(NLBP). Our framework expands the scope of zero-shot inverse problems by enabling
consistent inversion of complex non-linear degradations.
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