
Complementary to the use of classical data compression and spatial as well as temporal subsampling 
schemes for in situ volume visualization, learning-based approaches have recently emerged as 
an interesting supplement. Here, upscaling refers to the spatial or temporal reconstruction of a 
signal from a reduced representation that requires less memory to store and sometimes even 
less time to generate. The concrete tasks where network-based data condensation and upscaling 
have been shown to work effectively in visualization are variable-to-variable (V2V) transfer, to 
predict certain parameter fields from others; upscaling in the data domain, to infer the original 
spatial resolution of a 3D dataset from a downscaled version; and upscaling of temporally sparse 
volume sequences, to generate refined temporal features. In this talk, I aim at providing a summary 
of the basic concepts underlying existing learning-based V2V and upscaling approaches, and a 
discussion of possible use cases for in situ volume 
visualization. Firstly, I will discuss the basic foundation 
of learning-based V2V and upscaling, and then shed light 
on the specific adaptations and extensions that have 
been proposed in visualization to realize such tasks. 
Next, I  will  discuss how these approaches can be 
employed for in situ visualization, and provide an outlook 
on future developments in the field.
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