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*Biofilms on ship hulls create massive drag penalties, but are smoothed and

stabilized with natural marine microbes|7]

Optical Coherence Tomography (OCT) is a fast and non-destructive technology to]

generate image data (>100 TB) of the biofilm [8,12,10]

*OCT data causes difficulties in storage and data transmissions|2]
‘HPC is needed for data reduction to improve long term storage and data transfers |
*The 3D structure of the OCT is leveraged in pre-processing to improve data|

reduction

*Lossy and lossless data reduction methods are utilized to compress OCT data

*We analyze lossy and lossless compressors in conjunction with preprocessingl

methods to determine largest compression ratio and maintain a high bandwidth
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OCT sends a beam of light at the biofilm, and backscatter echos are

Time gating the series of echos to a depth profile line is a A-scan
Be repeating this step over the sample on the xy-plane generates a 2D depth

Structure

——

B-scans per \\ —

H Samples per A-scan

volume

A-scan

—

A-scans per B-scan

The data is saved as a series of tiff images that
this format to create the volume scan

are joined together in

Data Pre-Processing

In order to leverage the 3D nature of OCT images, we explored
two difference methods to leverage OCT data to improve the
compression ratio and maintain compression and decompression

bandwidth.

Frame 0 Diff (0Diff): The
difference Is calculated

between the first frame of
the OCT image and every
subsequent image frame
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Removes similar features between the OCT frames

to increase the number of zeros in the

data
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 The evaluations are performed on 13 different Biofilm experiments

leveraging SZ and ZFP bounds
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lesting Methodology

All Experiments run on the Clemson University Palmetto Cluster
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SZ is the only compressor
that leverages pre-
processing improving CR
on higher error bounds;
Ldiff achieved the highest
CR at 927.8x
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Pre-processing Evaluation

SZ: Compression Ratio (CR) SZ: ssim

Ssim drops as the error
bound Increases, on
higher bounds the pre-
processing reduces ssim
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ZFP achieves a higher compression bandwidth and decompression
bandwidth compared to SZ

SZ ssim degrades drastically on
higher error bounds ZFP

decompression bandwidth

. Lossy compression  trades data
distortion for smaller file size

. Lossless trades compression time for
smaller file size

. Pre-processing was able to improve the

overall achievable compression ratio

. Overall, OCT biofilm data is highly
compressible utilizing pre-processing
and lossy compression; with Ldiff
preprocessing on SZ achieves the
highest compression ratio

. Pre-processing in conjunction with lossy
compression Improves the ability to
analyze large OCT datasets
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