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The context

● Why Compression?

● Large  scale physics 
experiment

● Field-Programmable 
Gate Array (FPGA)

● Signal traces
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Our work ● A  novel lossy trace compression 
algorithm.

● Compression/Decompression 
software

● FPGA firmware implementing 
the compression.



Compressed trace signal
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Our website
http://fy.chalmers.se/subatom/ads/compressor/

● A webutility to demonstrate 
compression.

● Runs the same code as PC software. 



Ratio selection?

The downsampling ratio is always a 
power of two.

Only three ratio changes are allowed

● Increase by doubling
● Keep constant
● Decrease by halving
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● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Significance testing

● Local decision

● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Significance testing

● Local decision

● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Significance testing

● Local decision

● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Significance testing

● Local decision

● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Significance testing

● Local decision

● Compare the difference of averages to this standard deviation.

● Checked for all possible ratios

● Length of average depend on ratio



Global decisions



Encoding

To encode the sum and ratio a 
pre-existing lossless compression 
scheme is used called DPTC [1].

Difference predicted trace compression (DPTC) 

[1] DOI: 10.1109/TCSI.2019.2945179

https://doi.org/10.1109/TCSI.2019.2945179


Compression



Recap
● Compression  is important

● Significance testing

● Try the website with your own 
traces

● All source  code will be made 
available at
http://fy.chalmers.se/subatom/ads
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Recap

http://fy.chalmers.se/subatom/ads/compressor/

● Compression  is important

● Significance testing

● Try the website with your own 
traces

● All source  code will be made 
available at
http://fy.chalmers.se/subatom/ads

Thank you for 
listening!

http://fy.chalmers.se/subatom/ads/












Look-ahead

● Ratio selection  rules  implies 
look-ahead, i.e future samples 
must be inspected to  decide 
ratio.

● System always increases ratio if 
possible

● Local decision by significance 
testing.



The result
K=3



The result
K=2



● 14 bit wide ADC
● Max ratio of 64



Standard deviation estimator



Compressor details


