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Runs 16317049 and 52 East P1 i%%*RSSD
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Runs 16317050 and 53 East P1 i%%*RSSD
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Use adjustable limits to hone in on <avg> ﬁST;ARSSD

« Select 2 channels using mean =0 and cut £ 240 counts

— Accept first 2 channels that are within 0 £ 240, calculate mean
Select 4 channels using mean = mean(2c) and cut = 120 counts

— Accept next 4 channels that are within mean(2c) + 120, calculate new mean
_* Select 8 channels using mean = mean(4c) and cut + 60 counts

— Accept next 8 channels that are within mean(4c) + 60, calculate new mean

« Select 16 channels using mean = mean(8c) and cut = 30 counts

— Accept next 16 channels, calculate mean, etc. but now keep data in sum
Select 16 more channels using mean = mean(16c¢) and cut £ 20 counts

— Accept next 16 channels, calculate mean, etc. but now keep data in sum
_ + Select 32 more channels using mean = mean(32c) and cut £ 10 counts

— Accept next 32 channels, calculate mean, etc., using most recent 32+16+16
= 64 channels to calculate the final mean value

A
binary

A
linear
[ ]

« 78 channels required (80 if we skip first and last channels)
— if 78 (80) good channels cannot be found then mark A128 as bad
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This can be done in an FPGA friendly way AR SSD

Float_t StSstDagMaker::CalculateCommonModeNoise FPGA{ vector<int>» wadc )

/f Self-tuning algorithm adopted for FPGA

Int_t Threshold = 240 ; !/ Adjustable threshold for goodf/bad data. Start large {240 or 50)
Int_t StepfSize = 10 ; // Decrease Threshold in small steps {-10 or -0)
Int_t ChangeSlope = § ; // Change from binary limits to linear decrease (8)
Int_t Divide = 2 5 !/ Decrease Threshold in large steps {/2 or f1)
Int_t Target = 2 5 /f Initialize
Int_t Mean = 0 2 /f Initialize
Int_t Sum = 0 e // Initialize
Int_t Counter = 0 e J/ Initialize
for { int i =1 ; i < 127 ; i++ } [/ Skip first and last channels {for good luck)
if { {wvade[i] < (Mean-Threshold}} || {wvade[i] » {(Mean+Threshold}} } continue ;
Sum += wvadc[i] ;
Counter++ ;
if { Counter == Target )} // Targets are Powers of 2 (e.g. 2, 4, 8, 16, 32 and b64)
{
Hean = Sum/Counter ; [/ Hote integer arithmetic may lead to 0.5 wvariations
Target *= 2 ; [/ Increase Target, always powers of 2
if { Counter <= ChangeSlope }
Threshold /= Divide ; [f/ Fast binary decrement of the threshold
Counter = 0 : [/ Reset counter during the fast decrease of threshold
Sum = 0 ; [/ Reset sum to avoid using large threshold data in the
1 // next estimate of the mean
else
Threshold -= StepSize ; [/ Start slow linear decrease of the threshold
[ | if { Counter == 64 } return {float)HMean ;
return 0 ;
}
. All data is taken serially, no looping over old data. All multiplications and divisions by powers of 2.
. 78 channels of data required, otherwise return 0. Can adjust parameters to make it work as constant threshold algorithm, too.
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