
This material is based upon work supported by the National Center for Atmospheric Research, which is a major facility sponsor ed by the National Science Foundation under Cooperative Agreement No. 1852977.

Using Neural Networks for Two -Dimensional Scientific Data 
Compression

JULY 29, 2020

LUCAS HAYNE
SIParCS Research Intern



Indigenous Lands Acknowledgement

Today, I give this presentation on the 
traditional territory of the following nations:

Arapaho

Cheyenne

Ute

Sioux

Colorado's Front Range is a contemporary 
and traditional site of trade and gathering for 
many Indigenous peoples.

https://native -land.ca/territory -acknowledgement/



What is 
compression?
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The Compression 
Algorithm
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Neural Networks
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Decompressor



Entropy Model
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ORIGINAL 0.19 Bits Per Pixel
126:1

VARIATIONAL IMAGE COMPRESSION WITH A 
SCALE HYPERPRIOR



What does this have 
to do with Scientific 

Data?



Vorticity Velocity Climate Data



Out-of -the -Box 
Results



Vorticity
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Velocity





Climate Data
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Retraining
I. Customize Bits Per Pixel
II. Improve Climate Data 

Performance



2 Million Steps



500 Thousand Steps



Climate Data
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Questions







Squeeze (SZ)
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0.1932 Bits Per Pixel
And compression ratio
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VARIATIONAL IMAGE COMPRESSION WITH A 
SCALE HYPERPRIOR
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