Generalized Nested Latent Variable Models For
Lossy Coding Applied To Wind Turbine Scenarios
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Abstract

Rate-distortion optimization seeks to minimize the compromise between compression rate and reconstructed image quality. A
successful approach introduces a deep hyperprior in a 2-level nested latent variable model. This work extends this concept to an
L-level nested generative model with a Markov chain structure. We show as L increases, a trainable prior becomes detrimental and
explore shared dimensionality across latent variables to enhance compression. This framework generalizes autoregressive coders,
outperforming the hyperprior model and achieving state-of-the-art performance with lower computational cost.
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A prior entropy network is no longer required. Our model delivers robust, high-performance coding with a
ngher bit rates demand a Iarger L for optimal results. |lcomputational cost that scales linearly with nested latent variables,
| e e d offering the optimal balance between efficiency and processing time.
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We introduce a versatile L-level nested latent model that captures the
Intricate dependencies among latent variables with greater fidelity and
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WLOG, we assume each latent variable z, only has a depending on the rate-distortion trade-off, these generalized models

single component. Nested latent variable models can || surpass the hyperprior performance without a trainable prior and

approximate AR models by decoding each pixel || successfully —approximate autoregressive models, accomplishing
component through an additional latent variable: the || State-of-the-art results while reducing the computational cost.
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