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Definitions used in this report
$

Root Mean Square (RMS)
$

AG)$W;;/$+)&'$0U,&>)$;K$&$>)-(:, &*SE&R)B(/GS:(<)-(;-$ nxm%E-$:)K('):$&$

Dynamic Range (DR)
$

)é‘#$“%!#& " 1I"#$ hI"#! I"#$%& !"* restored image
rms of residual image

4G)$NE'&<(.$WE&'R)$;K$&S.*)&"): $(<SRN('): & $

$

Dynamic Range Degradation
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Description of the simulations
$
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Computational Power Analysis

Grid Point Update
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Computing Grid Point Updates for Visibility Points

L'SM>T)./{ @G)S$.;'O;*/(;'SK,"/(;'SK,**$S(:/GS$-,MM;>/$:)M)":-$;'$/G)$(<&R('R$.;'K(R,>&/(;'$SPN()*:$
KIS &:$(<&R)$:(<)-(;"-$(IM(Y)*-Q$&":$/G)F&*,)$;KS/G)$M; (/$/;3R>(:"$N;>$&**$/G) $&'&*E-(-$>)*&/):$
[; 3G)$;,<M,/&I(;'&* $;&: @G)P(<&R('RS.;'K(R,>&/(;'SOE/;F"IY!"$>&:(&'-$;KSNNISK&E Y CHIS

(<&R)'$

+&V('RI&SM>).(-)$.&*. ,*&/(;'$;K$/G)$.;'O;*,/(;'8K, . /(;'$-,MM;>/$K; >$&**$S$0&*,)-$M>)-) /$('$/G) $
;=-)>08&/(;'$(-$",/IM>&.1&=)"8'-)&: BC)$<&Y(<,<$_$0&*,)$(-SKAHK() : FES(-M)./(;'S; K$&S/G)$
&I&PN; (- @S&"$/C)BBI)./>,<B(-$:(O(): K/, $#NS(/)>O0&*-$P=("-QIKG(-/&'I$S$(/)>0&*8**$M;('/-$
&>)$/G)'$;>:)>):$('$/G)-)$=("-$&..;>:(R$/AB) (HBSO&* B **W; (] -$/G&/$&B<)<=)>-$;K$&IME&>/(.,*&>$=("'$
&>JBe--,<):$/,$G&0)$/G)$-&<)$BASSM>T)./(;'$.;'O;* /('SK, /(' $,MM;>/$K;>$)&.G$=($(-$K;,"$
, -('R$/G)&onvolutionFunctionCalculate$,= 3;<M;")'/$;K$/G)$+&*/& I<&R) P +,- &ISF!I# B

Z-(R$/G(-$-E-)<$(/$(-$)&-E$/;$K(:$/G)$.;<M,/&/(;' &*IKB)&.CI=R*; @S(-$)&-ES/;$R)/$/C)$>&/(;$;K$
S<ML/&I(;'&*$*;&:$K;>$)&.GS=("$('$>)*&/(;'S/;$/G)$/;/&*$.;<M, /& ($&&:"$0&<)$&>R, <) /$(-SO & &
&5,* &) $G)$&<;, 1S, KSM,; (1-$('$&S=("$('$>)*&/(;'$/,$/G) S/ /1&IE; ('/-"$B

Dynamic Range Analysis
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Experiments and Results
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SIM-MID-V2-1
$

4G(-$-(<,*&/(;'$,-)-$/G)$L%$IR. /)"&$.;'K(R,>&/(;" '$

WriteAutoCorr=True

StartFreg=1.39%e+09 Hz

StepFreg=5e+07 Hz

NFrequencies=1

WriteImagerColumns=True

StepTime=60 sec

NParts=1

MSDesPath=.

AntennaTableName=SKA1REF2 ANTENNAS
Declination=-30.0.0.0

NBands=1

RightAscension=1:19:60.00
StartTime=2011/11/16/11:45:00 # 19:00 is center
MSName=SKA1lREF2 8h60s dec-30 1415MHz 1lch Z0.5.MS
NTimes=480

makems configuration file used to generate UV-coverage of SIM-MID-V2-1

$ $
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Vwave vs. Uwave
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Figure 1: UV-coverage of SIM-MID-V2-1. The red coverage is that coverage that is removed when 2% of the highest w-points
are removed.
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Figure 2: A plot of Dynamic Range vs. Computation saved when removing highest w-points, for natural and uniform
weighting, for SKA-SIM-V2-1. The text near the markers gives the percentage of highest w points removed. It is very
interesting to note that removing 9.7% of highest w points results in over 80% of computation savings with less than 20% DR
degradation. Another interesting point is that for natural weighting removing 1.82% and 4.82% of highest w points provides
better DR. No particular examination has been made but it occurred in many of the simulations. It is believed that this is
because short UV distances are being removed causing narrowing of the PSF sidelobes.
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Figure 3: A plot of Dynamic Range Degradation vs. Computation saved. This graph complements Figure 2.
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SIM-MID-V2-2
AG(-$-(<,*&/(;'$,-)-$/G)$ L%SIE/)"&S. ;' K(R,>&/(; $

WriteAutoCorr=True

StartFreg=1.375e+09 Hz

StepFreqg=5e+07 Hz

NFrequencies=1

WriteImagerColumns=True

StepTime=60 sec

NParts=1

MSDesPath=.
AntennaTableName=SKAIREF2 ANTENNAS
Declination=-60.0.0

NBands=1

RightAscension=0:0:0
StartTime=2011/11/16/19:43:00 # 19:00 is center
MSName=SKA1REF2 0h60s dec-60 1400MHz 1lch.MS
NTimes=4

makems configuration file used to generate UV-coverage of SIM-MID-V2-2

$ $
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Figure 4: UV-coverage of SIM-MID-V2-2. The red coverage is that coverage that is removed when 2% of the highest w-points
are removed. Something particular for SKA-MID-V2-2 is that highest w-points are mapped to highest v values. Thus,
resolution will most probably suffer a lot when 2% of highest w points are removed.
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Figure 5: A plot of Dynamic Range vs. Computation saved when removing highest w-points, for natural and uniform
weighting, for SKA-SIM-V2-2. DR for uniform weighting did not converge after 2000 iteratons (DR was still increasing at a



TODO

Version: !"#$

$ SKA SDP <document name e.g. Memo 001> Lead Author: %&'()*$+,-.&/$

$

small rate) and readings are taken for 2000 iterations. The text near the markers gives the percentage of highest w points
removed. For this simulation removing 9.5% of highest w points results in over 80% of computation savings with less than

10% DR degradation.
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Figure 6: A plot of Dynamic Range Degradation vs. Computation saved. This graph complements Figure 5.
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$

WriteAutoCorr=True

StartFreg=1.39%9e+09 Hz

StepFreg=5e+07 Hz

NFrequencies=1

WriteImagerColumns=True

StepTime=60 sec

NParts=1

MSDesPath=.

AntennaTableName=SKA1V8 ANTENNAS
Declination=-30.0.0.0

NBands=1

RightAscension=1:19:60.00
StartTime=2011/11/16/11:45:00 # 19:00 is center
MSName=SKA1V8 8h60s dec-30 1415MHz 1ch Z0.5.MS
NTimes=480

makems configuration file used to generate UV-coverage of SIM-MID-V8-1

$ $




TODO Version: "#$
$ SKA SDP <document name e.g. Memo 001> Lead Author: %&'()*$+,-.&/$
$

800,000

Vwave vs. Uwave

600,000 —

400,000

200,000 —

Vwave
o
1

-200,000 —

-400,000 -

-600,000 —

-800,000 — ;

- - - - - - - - - - - - - - - - - - - - - - - - - - - !
-600,000 -400,000 -200,000 0 200,000 400,000 600,000 800,000
Uwave $

Figure 7: UV-coverage of SIM-MID-V8-1. The red coverage is that coverage that is removed when 2% of the highest w-points
are removed.
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Figure 8: A plot of Dynamic Range vs. Computation saved when removing highest w-points, for natural and uniform
weighting, for SKA-SIM-V8-1. The text near the markers gives the percentage of highest w points removed. For this
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simulation removing 9.5% of highest w points results in over 80% of computation savings with less than 20% DR degradation.
Again, one notes the increase in DR for natural weighting after removing 1.95% of the points.
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Figure 9: A plot of Dynamic Range Degradation vs. Computation saved. This graph complements Figure 8.
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Conclusion and Future Work
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