

    
      
          
            
  
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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sim-mid-pointing

This repository contains three different sets of software for running SKA pointing error simulations.


ARL

Requires the installation of the Algorithm Reference Library: https://github.com/SKA-ScienceDataProcessor/algorithm-reference-library. A step-through of the installation process is available at https://confluence.skatelescope.org/display/SE/Installing+and+Running+ARL.




Meqtrees

Requires the installation of meqtrees: http://meqtrees.net/. Some libraries required for the installation are out of date; up-to-date libraries are included in the instructions for building from source on Ubuntu 18: https://confluence.skatelescope.org/display/SE/Installing+and+running+meqtrees

Requires the installation of CASA: https://casa.nrao.edu/casadocs-devel/stable/introduction/obtaining-and-installing.




CASA

Notes: CASA simulator tool contains a function for simulating pointing errors – sm.setpointingerror – but this function is not yet functional. The script below attempts a workround by modifiying the pointing table manually before predicting visibilities, but this does not work. The CASA EPJones table does not appear to be fully supported yet.

Install CASA from https://casa.nrao.edu/casadocs-devel/stable/introduction/obtaining-and-installing.







          

      

      

    

  

    
      
          
            
  These are the bf simulations.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use MID_FEKO_B1 beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	No Reference pointing




The main simulation is case5/10s.

The variant cases are:


	Case 2. Fixed offsets in elevation and cross-elevation. Equivalent to case5/10s
but with same RMS but errors constant.


	Case 3: Snapshot version of case5/30s


	Case 5: Variation with integration time (100/30/10/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-75)


	Case 7: case5/30s with MID_GAUSS






          

      

      

    

  

    
      
          
            
  ARL Simulations of the effect of pointing observations on mid observations

An observation with MID is simulated:


	+/- 6 hours observation of a source at declination-45 deg


	Frequency 1.4GHz


	pointing errors per antenna per integration added


	Beam model is an unblocked, uniformly illuminated disk




To run an instance, make a directory e.g. simulation97 cp do_sim.sh, change
the seed if appropriate and execute it using:

sh dosim.sh





This loops through pointing errors of 1, 2, 4…, 128, 256 arcsec. A residual image
is produced for each, and written as png and fits files.

The statistics of each image are gathered and written into a csv file and plotted
as well.

Each directory contains a driver script using command line parameters to control the sim. The same driver program,
pointing_simulation, works for all case. It is copied into the simulation directory at the initialisation.

sims 0, 1, 2, 3: -6 to + 6 hours at ha=15 deg, dec=45 deg, different seeds
sim 4:  same as sim 0 but snapshot
sim 5:  same as sim 0 but static errors
sim 6:  same as sim 0 but source on opposite side of pointing centre
sim 7:  s3sky down to 0.3Jy with MID_GAUSS beam
sim 8:  s3sky down to 0.1Jy with MID_GAUSS beam
sim 9:  s3sky down to 0.03Jy with MID_GAUSS beam
sim 10: s3sky down to 0.03Jy with MID_GAUSS beam and static errors
sim 11: repeat of sim 0 with calculations in AZELGEO
sim 12: repeat of sim 5 with calculations in AZELGEO
sim 13: repeat of sim 0 with GRASP beam and calculations in AZELGEO
sim 14: repeat of 0 with az offset multiplied by cos(dec) - to mimic MeqTrees
sim 15: repeat of 0 with az offsets set to zero
sim 16: repeat of 0 with el offsets set to zero
sim 17: repeat of 0 in RADEC frame (use_radec=True)
sim 18: repeat of 0 with natural weighting
sim 19: repeat of sim5 with narrow time range
sim 20: repeat of sim5 with narrow time range and MID_GAUSS
sim 21: sim20 but with ‘wind’ timeseries
sim 22: sim20 but with ‘tracking’ timeseries
sim 23: repeat of sim5 with +/- 6 hours and MID_GAUSS
sim 24: sim23 but with ‘wind’ timeseries with +/- 6 hours and MID_GRASP
sim 25: sim23 but with ‘tracking’ timeseries with +/- 6 hours and MID_GRASP
sim 26: sim0 with distributed processing

sim27: Aspirational: 10s integration with wind
sim28: Aspirational: 1s integration with wind

sim 13 is the current standard.



          

      

      

    

  

    
      
          
            
  These are the palladium simulations. Improved on platinum by fixing factor of two
excess in pointing noise.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use MID_FEKO beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	No Reference pointing




The main simulation is case5/10s.

The variant cases are:


	Case 2. Fixed offsets in elevation and cross-elevation. Equivalent to case5/10s
but with same RMS but errors constant.


	Case 3: Snapshot version of case5/30s


	Case 5: Variation with integration time (100/30/10/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-75)


	Case 7: case5/30s with MID_GAUSS






          

      

      

    

  

    
      
          
            
  These are the palladium simulations. Improved on platinum by fixing factor of two
excess in pointing noise.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use MID_FEKO beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	No Reference pointing




The main simulation is case5/10s.

The variant cases are:


	Case 2. Fixed offsets in elevation and cross-elevation. Equivalent to case5/10s
but with same RMS but errors constant.


	Case 3: Snapshot version of case5/30s


	Case 5: Variation with integration time (100/30/10/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-75)


	Case 7: case5/30s with MID_GAUSS






          

      

      

    

  

    
      
          
            
  These are the golden simulations.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use GRASP beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	Reference pointing at 30min




The variant cases are:


	Case 1: Scaling with wind speeds. Wind heading tracked throughout simulation, using nearest (in az, el) PSD.
Frequency is L band. 0.3Jy/beam cutoff/ 10s integration


	Case 2. Fixed offsets in elevation and cross-elevation. Pointing mis-set due to
pointing error. Equivalent to case 1 but with same RMS but errors constant.


	Case 3: Snapshot version of case 1


	Case 4: Variation with source count cutoff flux (0.1)


	Case 5: Variation with integration time (30/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-85)


	Case 7: Case 1 with MID_GAUSS






          

      

      

    

  

    
      
          
            
  These are the platinum simulations.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use GRASP beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	Reference pointing at 30min




The variant cases are:


	Case 1: Scaling with wind speeds. Wind heading tracked throughout simulation, using nearest (in az, el) PSD.
Frequency is L band. 0.3Jy/beam cutoff/ 10s integration


	Case 2. Fixed offsets in elevation and cross-elevation. Pointing mis-set due to
pointing error. Equivalent to case 1 but with same RMS but errors constant.


	Case 3: Snapshot version of case 1


	Case 4: There is no case 4


	Case 5: Variation with integration time (30/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-85)


	Case 7: Case 1 with MID_GAUSS






          

      

      

    

  

    
      
          
            
  These are the palladium simulations. Improved on platinum by fixing factor of two
excess in pointing noise.

From https://confluence.skatelescope.org/display/SE/SIM+Team%3A++Agree+pointing+simulation+parameters+%28SIM-43%29+next+steps+-+280619

Summary:


	1.4GHz, full track 45 degree declination, +/- 6 hours


	All cases use MID_FEKO beam at current FOV.


	Wind heading tracked throughout simulation, using nearest (in az, el) PSD


	No Reference pointing




The main simulation is case5/10s.

The variant cases are:


	Case 2. Fixed offsets in elevation and cross-elevation. Equivalent to case5/10s
but with same RMS but errors constant.


	Case 3: Snapshot version of case5/30s


	Case 5: Variation with integration time (100/30/10/3)


	Case 6: Variation with elevation (i.e. change declination: +15/0/-75)


	Case 7: case5/30s with MID_GAUSS






          

      

      

    

  

    
      
          
            
  EM analysis is being performed by SARAO, who have provided an initial set of far field patterns in Matlab files e.g.
SKA_B2_965.mat. A script, import_beam_B1.py, loads this MATLAB file which contains voltage patterns for four
polarisations: JHH, JVV, JHV and JVH. Each voltage pattern is provided as a theta x phi array, where theta is the angle from the bore sight, with theta = 0 defining the bore sight [deg], and phi is the angle in aperture plane, with 0 = “up from vertex”, and defines plane of symmetry [deg]. The script converts each voltage pattern into a rho*sin phi x rho*cos phi array, where rho = theta and therefore retains the value of radial sky angle from bore sight.

The voltage patterns are processed as follows:


	The absolute peak in the voltage pattern is normalised to 1.0


	The phase gradient of the beam pattern in the focal plane is fit and removed


	The peak of the voltage pattern is shifted (by integral pixels) to be at the nominal centre.




The beam patterns are interpolated in elevation in steps of 1 degree, using a spline.



          

      

      

    

  

    
      
          
            
  
Usage

cd casa_simulation
casa -c pointing_errorsSKA.py









          

      

      

    

  

    
      
          
            
  
Usage:

python run_meqtrees.py





          

      

      

    

  

    
      
          
            
  For a workaround to generate a set of pointing errors random in time and across antennae:


	replace  ErrorGens.py in meqtrees directory Cattery/Siamese/OMS/ (or just add the function Random_Dynamic from this version of the file).




For a workaround to write out a numpy array – meqtrees_dlm.npy – of pointing errors with the shape (2, mxn), where each column contains 2 pointing errors, dl and dm, and each row contains values ordered first by by timestamp m and then by antenna m:


	replace __init__.py in timba directory Grid/. For this to work, the simulation must be run from the GUI,  a bookmark for E ponting error: by station must be opened after compilation and before simulation run, and the tile size (in the run simulation window) set to 65 (in order to match the current number of timestamps at the time of writing). There is probably a much more elegant way of doing this using PyNodes.






          

      

      

    

  

    
      
          
            
  PSDs representing precision conditions. The columns are:


	0: Frequency in Hz


	1: PSD of position error for the AZ Axis ( servo error) in as^2/Hz


	2: PSD of position error for the EL Axis (servo error) in as^2/Hz


	3: PSD of pointing error for the XEL Axis (PXEL) in as^2/Hz


	4: PSD of pointing error for the EL Axis (PEL) in as^2/Hz




i.e., columns 1 and 2 refer to the trajectory dynamics and columns 3 and 4 refer to wind effects.



          

      

      

    

  

    
      
          
            
  
Vagrant

This directory contains configurations for Vagrant to set up virtual
machines for running the simulations:


	meqtrees: Ubuntu 18.04 VM with pre-compiled version of MeqTrees from
KERN distribution.


	meqtrees_dev: Ubuntu 18.04 VM with MeqTrees compiled from source.








          

      

      

    

  

    
      
          
            
  
MeqTrees Vagrantfile

Vagrantfile to create an Ubuntu 18.04 virtual machine suitable for
running the SKA1-Mid simulations with MeqTrees. MeqTrees and CASA are
installed from the KERN repository. The sim-mid-pointing repository is
cloned inside the VM.

To create the VM and install the software:

vagrant up





To connect to the VM:

vagrant ssh





Inside the VM, to run the simulations:

. setup.sh
cd sim-mid-pointing/meqtrees_simulation
python run_meqtrees.py





To copy results from the VM to the host, e.g.:

vagrant ssh-config > ssh-config
scp -F ssh-config default:sim-mid-pointing/meqtrees_simulation/simulation1/*.png .





To shut down the VM:

vagrant halt





Note this preserves the state of the VM, so it can be started again
with vagrant up.

If you want to completely remove the VM:

vagrant destroy









          

      

      

    

  

    
      
          
            
  
MeqTrees development Vagrantfile

Vagrantfile to create an Ubuntu 18.04 virtual machine suitable for
running the SKA1-Mid simulations with MeqTrees. The MeqTrees
dependencies and CASA are installed from the KERN repository, whereas
MeqTrees itself is compiled from source. The sim-mid-pointing
repository is cloned inside the VM.

To create the VM and install the software:

vagrant up





To connect to the VM:

vagrant ssh





Inside the VM, to run the simulations:

. setup.sh
cd sim-mid-pointing/meqtrees_simulation
python run_meqtrees.py





To copy results from the VM to the host, e.g.:

vagrant ssh-config > ssh-config
scp -F ssh-config default:sim-mid-pointing/meqtrees_simulation/simulation1/*.png .





To shut down the VM:

vagrant halt





Note this preserves the state of the VM, so it can be started again
with vagrant up.

If you want to completely remove the VM:

vagrant destroy
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