

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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Image compression comparison

This repository contains code to compare the performance of
compression algorithms on radio astronomical images.  The algorithms
tested are:


	Algorithm proposed by Stef Salvini [https://drive.google.com/drive/folders/1JcTRUYsU7px1KMBUgq0H3z9H9Uza9Fro]


	FITS image compression, see


	FITS tiled image compression convention [https://fits.gsfc.nasa.gov/registry/tilecompression.html]


	fpack and funpack [https://heasarc.gsfc.nasa.gov/fitsio/fpack/]






	HDF5 compression [https://portal.hdfgroup.org/display/HDF5/HDF5]




The results are in the SKA Confluence:


	Comparison of image compression methods [https://confluence.skatelescope.org/display/SE/Comparison+of+image+compression+methods]


	Combining compressed images [https://confluence.skatelescope.org/display/SE/Combining+compressed+images]




The directories contain:


	matlab: Stef’s original Matlab image compression code


	python: Python implementation of Stef’s algorithm and scripts for
running the tests


	data: FITS images for testing compression algorithms


	results: images and tables for the Confluence page




To run the comparison scripts you need:


	Python with packages


	numpy


	matplotlib


	astropy


	h5py






	fpack binary from cfitsio (note this is not compiled by default, you
need to do make fpack)







          

      

      

    

  

    
      
          
            
  
Test images

These four images are stored in the repository (using git lfs):


	1600+650: 4079 x 4079 pixels, 63 MB


	3C10-P: 1024 x 1024 pixels, 4 MB


	Cyg_A-P.model_centre: 512 x 512 pixels, 1 MB


	GLEAM: 6000 x 6000 pixels, 137 MB (simulated SKA1-Low dirty image,
from Fred Dulwich)




Each one has a corresponding compressed image data file written by the
Matlab implementation of Stef’s algorithm (filename: *_comp.dat).

The other three images are too large for git lfs, so they can be
downloaded with the script download_images.sh:


	SKAMid_B1_8h_v3: 32768 x 32768 pixels, 4096 MB (simulated SKA1-Mid
band 1 image, from SKA Data Challenge)


	SKAMid_B2_8h_v3: 32768 x 32768 pixels, 4096 MB (simulated SKA1-Mid
band 2 image, from SKA Data Challenge)


	SKAMid_B5_8h_v3: 32768 x 32768 pixels, 4096 MB (simulated SKA1-Mid
band 5 image, from SKA Data Challenge)







          

      

      

    

  

    
      
          
            
  
Python image compression comparison scripts

Modules:


	stefpack.py: Python implementation of Stef’s algorithm.


	common.py: Common definitions and functions used by all of the
scripts.




Scripts:


	rewrite_images.py: This script must be run before the others. It
rewrites the test images as 2-dimensional FITS images.

The need for this comes from an annoying limitation of cfitsio. Most
of the images are 4-dimensional, with frequency and polarisation
axes too, even if the size along these axes is 1. fpack will happily
compress 4-dimensional images, but they can’t be read directly with
astropy because cfitsio will only handle compressed images with up
to 3 dimensions.



	plot_images.py: Plots the test images.


	compress_stefpack.py: Runs stefpack compression to test the effect
of varying the number of guard bits.


	compress_fpack_quant.py: Runs fpack compression to test the effect
of varying the quantisation value.


	compress_fpack_tiles.py: Runs fpack compression to test the effect
of varying the tile shape.


	compress_hdf5.py: Runs HDF5 compression to test the effect of
varying the scale parameter.


	test_stefpack.py: Tests stefpack against a compressed file written
by the Matlab code.


	combine_images.py: Toy example of combining compressed
images. Simulates noise-only images, then combines them without and
with quantisation. Plots histograms of pixel values in input and
output images.
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