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Important structures and constants :

#define TRUE 1
#define FALSE 0
#define MAXNUMSEQUENCES 160
#define MAXSEQPEAKS 160
#define MAXPEAKS 160
#define MAXNUMCUC 128
#define MAXLOOPS 100
#define MAXFASTLOOPS 30
#define UNFOLDLIMIT 0.01
#define UNFOLDFAILEDLIMIT 0.50

typedef struct tagClusterUC
{
  int                       StartPad;
  int                       EndPad;
  int                       NumSequences;
  int                       CutOff;
  TPCSequence   Sequence[MAXNUMSEQUENCES];
  int                       SequencePad[MAXNUMSEQUENCES];
  struct tagClusterUC* NextClusterUC;
  int                        MemoryPtr;
}TClusterUC;

typedef struct
{
  int Timebin;
  TPCSequence  Sequence;
  int  height;
  int  slope;
  int  width;
}TPadPeak;

typedef struct
{
  int  pad;
  int  Timebin;
  int  pad_saved;
  int  Timebin_saved;
  TPCSequence  Sequence;
  float TimePosition;
  float PadPosition;
  float PeakHeight;
  float OldTimePosition;
  float OldPadPosition;
  float OldPeakHeight;
  float TimeSigma;
  float PadSigma;
  float Rad;
  float Phi;
  float x;
  float y;
  float z;
}TPeak;

typedef struct TPCSequence
{
  unsigned short startTimeBin;
  unsigned short Lengthl;
  unsigned char *FirstAdc;
}TPCSequence;



Class definitions  :

class StFtpcClusterFinder
{

 private:

  TPCSequence test;
  TObjArray *mPoint;
  StFTPCReader *mReader; 
  StFtpcParamReader *mParam;
  StFtpcDbReader *mDb;

 public:

  StFtpcClusterFinder(StFTPCReader *reader, 
      StFtpcParamReader *paramReader, 

                                StFtpcDbReader    *dbReader,
      TObjArray *pointarray);

  ~StFtpcClusterFinder();

  int search();
  int findHits(TClusterUC *Cluster, int, int, double*, double*, float *);!
  int getSeqPeaksAndCalibAmp(TPCSequence*, int, int, int, TPadPeak*, int*);
  int fitPoints(TClusterUC*, int, int, double*, double*, TPeak*, int, float*);
  int padtrans(TPeak*, int, int, double*, double*);
  float gauss_2d(int, int, float, float, float, float, float);
  float sigmax(float);
  float sigmat(float);
  int calcpadtrans(double*, double*);
  int cucInit(TClusterUC*, int*, int*);
  TClusterUC *cucAlloc(TClusterUC*, int*, int*);
  int cucFree(TClusterUC*, int*, int*, TClusterUC*);

};



StFtpcClusteMaker (main program) :

StFtpcClusteMaker ::Make() StFtpcClusteMaker ::Init()

create general objects :

create paramter reader and data base reader  objects :

StFtpcParamReader *paramReader= new ...
StFtpcDbRead *dbReader= new ...

St_DataSet *daqDataset
StDAQReader *daqReader
StFTPCReader *ftpcReader=NULL
daqDataset=GetDataSet("StDAQReader)

*hitarray=new TobjArray(10000)
*raw=GetDataSet("ftpc_raw")

create tables
create ftpcReader

ftpc
Reader

Y

else

raw

Y

else error
message

*step=new StFtpcChargeStep(...)
*fcl=new StFtpcClusterfinder(...)

int searchresults=fcl->search()

delete fcl,step
if using_FTPC_slow_simulator 
delte ftpcReader

geant & FFS

int num_points=hitaray->GetEntriesFast();

create fcl_fppoint_st table
or
create ffs_gepoint_st table

delete arrays, paramReader, dbReader

return iMake
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StFtpcClusterFinder::findHits(...)

StFtpcClusterFinder::calcpadtrans(pradius,pdeflection)

StFtpcClusterFinder::findHits(...)

free(pradius)
free(pdeflection)

clusters++

clusters++

calc hardware sectors

iPad=padlist[ ][ ]

iOccPads=mReader->getPadList(...)

initialize squence lists (new array moved to old)
mReader->getSequences(...)

mark sequences as unused (sequenceInCUC=NULL)

LastCUC=CurrentCUC

(matching
sequence
found, set
beginning
of search for
next Seq.)(no matching

sequence
found)

no matching  CUC found; create 
new CUC ; fill new CUC structure; 
copy  sequences to CUC; check
if old seq. touches sector limit

bNewSec=false

(return dummy)



StFtpcClusterFinder::calcpadtrans(...)
::calcpadtrans(double *pradius, double *pdeflection)

padrow

padrow<mDb->numberOfPadrowsPerSide()

driftsteps (i)

i<mParam->numberOfDriftSteps()

t_last=0; v_buf=0
r_last=_mDb->sensitiveVolumeOuterRadius()

clac e_now as function of r_last  => get the proper  index (j) for Magboltz
clac  v_now, psi_now, v_buf=j-1

stepsize=mDb->numberOfTimebins()/mParam->numberOfDriftSteps()
deltap=mParam->normilaziedNowPressure()-mParam->standardPressure()

t_next=t_last+step_size
r_next=r_last-v_now*stpe_size*mDb->microsecondsPerTimebin()

calc e_now as  function of r_last+r_next => get new proper  index(j) for Magboltz
calc v_buf=j-1, v_now, psi_now
=> r_next=r_last-v_now*stpe_size*mDb->microsecondsPerTimebin()
      pradius[..]=r_next; calc pdefelction[..]
      t_last=t_next; r_last=r_next



StFtpcClusterFinder::search()

StFtpcClusterFinder::search()

1

2

ipad > CurrentCUC->EndPad + 1
or

bNewSec

Y

Y

Y

CurrentCUC->EndPad >
CurrentCUC->StartPad

clusters++
findHits(...)

DeleteCUC=CurrentCUC

CrrentCUC=FirstCUC

FirstCUC=CurrentCUC->NextClusterUCelse

LastCUC->NextClusterUC=CurrentCUC->NextClusterUC
CurrentCUC=LastCUC

LastCUC=CurrentCUC

NewSeq[].startTimeBin >= OldSeq[].startTimebin 
& 

NewSeq[].startTimebin <= (Oldseq[].startTimebin+OldSeq[].Length-1)

or

(NewSeq[].startTimeBin+NewSeq.Lenght-1) >= OldSeq[].startTimeBin 
& 

(NewSeq[].startTimeBin+NewSeq.Lenght-1) <= (Oldseq[].startTimebin+OldSeq[].Length-1)

or

OldSeq[].startTimeBin >= NewSeq[].startTimeBin 
& 

OldSeq[].startTimeBin <= (NewSeq[].startTimeBin+NewSeq.Lenght-1) 

(return true or false)



StFtpcClusterFinder::search()3

OldSeq[].startTimeBin=
CurentCUC->Sequence[iCUCSequence].startTimeBin

&
CurrentCUC->SequencePad[iCUCSequence]=iPad-1

SequenceInCUC != CurrentCUC

Y

Y

Y

Y
Y

SequenceInCUC != Null
&

SequenceInCUC != CurrentCUC

SequenceInCUC->StartPad < CurrentCUC->StartPad

else

CurrentCUC->StartPad=SequenceInCUC->StartPad

SequenceInCUC->EndPad=SequenceInCUC->Startpad

append SequenceInCUC to CurrentCUC
copy all Sequences to CurrentCUC

CurrentCUC->NumSequences += SequenceInCUC->NumSequences

SequenceInCUC=CurrentCUC

add up number
of sequences

sequence is now
in CurrentCUC

bOldSequenceUsed=1

matching old sequence is in CUC

check if new sequence is alredy used

(already used, merge CUC's; mark old CUC for removal)

CurrentCUC->NumSeqeunces
<MAXNUMSEQUENCES

add sequence to
CurrentCUC

CurrentCUC->EndPad=iPad
SequenceInCUC=CurrentCUC

check if new sequences touches
sector limit, then CurrentCUC->
CutOff=1



StFtpcClusterFinder::search()

StFtpcClusterFinder::search()

4

5

SequenceInCUC=NULL
&

NewSequences[new..].Length>1

create new CUC; allocate memory

Y Y

Y

(no matching CUC found)

else

else

else

CurrentCUC=NULL

CurrentCUC=LastCUC

(no free memory, overwrite last CUC)

FirstCUC=NULL

FirstCUC=CurrentCUC

LastCuC->
NextClusterCUC=
CurrentCUC

fill new CUC structure
copy sequences to CUC
check if new CUC touches 
sector limits

CurrentCUC->
NextClusterCUC=NULL

bOldSequenceUsed=0
&

SequenceInCUC != 0

new sequence has been used;
append that to cluster

check if old sequence
touches sector limit

Y

Y

CurrentCUC->EndPad >
CurrentCUC->StartPad

clusters++
findHits(...)

DeleteCUC=CurrentCUC

CrrentCUC=FirstCUC

FirstCUC=CurrentCUC->NextClusterUCelse

LastCUC->NextClusterUC=CurrentCUC->NextClusterUC
CurrentCUC=LastCUC

LastCUC=CurrentCUC



iPad

iSequence

iNewPeak
Loop

iOldPeak
Loop

iOldPeak
Loop

StFtpcClusterFinder::findHits(...)

StFtpcClusterFinder::getSeqPeaksAndCalibAmp(...)

StFtpcClusterFinder::fitPoints(...)

::findHits(TClusterUC *Cluster, int iRow, int iSec, double *pradius, double *pdefelection, float fastlog[256])

iPad=Cluster->StartPad (EndPad)

get  peaks for this sequence

peaks append to peak list for this pad

iSequence

iOldPeak
Loop

iThisPadPeaks=0; iNewPeakstore=(iOldPeakstore+1)&1

Loop over Peaks for this Pad
iNewPeakLoop<iThisPadPeaks

return value
(iThisPadpeaks 
and PadPeaks)

TPadPeak PadPeaks [2] [MAXSQEPEAKS]
TPeak Peaks{MAXPEAKS]

iOldPeakstore=0
iPadPeaks=0

alternating between 0 and 1

iPadPeaks=iThisPadPeaks
iOldPeakstore=iNewPeakstore

iOldPeakLoop<iPadPeaks

iOldPeakLoop<iPadPeaks

check if there are peaks left over
with rising slope and make them
hits too

check for umathced old peaks
with rising slope. Make them hits too,
if their right neighbor pixel is lower}

}

iPeakCompare=PadPeaks[new..][new..].Timebin - PadPeaks[old..][old..].Timebin

PadPeaks[new..][new..].slope=0

1

2 is peak unmatched, then reprocess

find matching sequence peak; case differentiation rising slope,
falling slope and take care of flat tops will not split in 2 hits.



iIndex

StFtpcClusterFinder::getSeqPeaksAndCalibAmp(...)

::getSeqPeaksAmdCalibAmp(TPCSequence *Sequence, int iRow, int iSeqTimesPads,
                                                                         int iPad, TPadPeak *Peak, int *pNumPeaks)

iIndex<Sequence->Length

iPadIndex=iSeqTimesPads+iPad

cLastADC=0

iWidth=0

calib. Amplitude(=cTemp=
Sequence->FirstAdc[iIndex]+
corrections aus mDb) and set
 to Sequence->FirstADC[iIndex]

(search Peaks
in this sequence)

if Peaks found (bSlope>0)
fill TPadPeak structure

cLastADC=cTemp

cTemp<
cLastADC

bSlope>0

bSlope= -1
iWidth=0

YY

Y

Peak is
found

fill TPadPeak-
structure 

cTemp!=
cLastADC

else

else

N

bSlope=1
iWidth=0iWidth++



1

2

StFtpcClusterFinder::findHits(...)

::findHits(TClusterUC *Cluster, int iRow, int iSec, double *pradius, double *pdefelection, float fastlog[256])

StFtpcClusterFinder::findHits(...)

::findHits(TClusterUC *Cluster, int iRow, int iSec, double *pradius, double *pdefelection, float fastlog[256])

iPeakCompare <= 1+PadPeaks[new..][new..].width & iPeakCompare >= 0
or

iPeakCompare >= 1-PadPeaks[old..][old..].width & iPeakCompare <= 0

Y

Y

Y

Y

Y

PadPeak[old..][old..].height <= PadPeaks[new..][new..].height]

else

else

found a matching
sequence peak

PadPeaks[old..][old..].height=PadPeaks[new..][new..].heigt

PadPeaks[new..[new..].slope=
PadPeaks[old..][old..].slope

Keep old slope, otherweis
flat tops -> 2 hits

PadPeaks[new..][new..].slope=1
(set slope rising)

PadPeaks[new..][new..].slope=-1
(slope is falling)

PadPeaks[old..][old..].slope>0
(slope rising before ?)

Peak is found !

fill TPeak structure

PadPeaks[old..][old..].slope=0
(mark old Peak as used)

PadPeaks[new..][new..].slope=0

iSequence < Cluster->NumSequences

PadPeaks[new..][new..].slope=1 (default slope rising for an  unmatched Peak)

PadPeaks[new..][new.].slope=-1

Y

look at source code



StFtpcClusterFinder::fitPoints(...)

::fitPoints(TClusterUC *Cluster, int iRow, int iSec, double *pradius, double *pdefelection, TPeak *Peak,
                                                                                                                       int iNumPeaks, float fastlog[256])

sum up cluster charge

iNumPeaks=1

Y

Y

Y

Y

Y

Y

else

else

one peak cluster

multi  peak cluster
Peak->PeakHeight=Peak->Seuqence.FirstADC[Peak->TimeBin - Peak->Sequence.startTimeBin]
iUseGauss=mParam->gaussFittingFlags()

iUseGauss & 1 =1

iUseGauss & 1 =0

iUseGauss & 2 =0

iUseGauss & 2  > 0

iSequence

iSequence

iInnerIndex

iSequence<Cluster->NumSequences
iADCValue=(int)
Peak->PeakHeight

iADCValue=(int)
Peak->PeakHeight

get values for gaussfit

find sequence with neighbor pixels
=> iADCMinus and iADCPlus

iADCValue=0 or iADCPlus=0 or iADCMinus=0 or
iADCValue <=iADCPlus & iADCValue<=iADCMinus

check if gaussfit is
possible

check if gaussfit is possible

iUseGauss=IUseGauss & 2
(use weighted mean instead)

do gaussfit

clac pad position by weighted mean and 
 pad direction cluster width by weighted mean

clac time position  by weighted mean and 
 pad direction cluster width by weighted mean

calc padposition

get iADCMinus and iADCPlus

transform from pad/time x,y,z : padtrans(Peak, iRow, iSec, pRadius, pDeflection)

create new point

create new point

input od
findhist(...)

initialize all peaks for unfolding

do

do

approximation loop

iPeakIndex

iPeakIndex

while PeakShifted>0 &
PeakShifted<5

while 
(SumDeltapos > UNFOLDLIMIT
or SumDeltaAmp>1) & (iNumUn
foldLoops<MAXLOOPS or Sum
DeltaPos>UNFOLDFAILEDLIMIT)
& iInumUnfoldLoops<MAXLOOPS+1
& FailedFit=0

iNumUnfoldLoops++

 if unfolding failed use original peak position

padtrans(Peak, iRow, iSec, pRadius, pDeflection) 

write unfolded peaks to point table

find sequences
on the right pads
=> iADCVAlue, 
iADCMinus and
iADCPlus

calc influences of other peaks

sub. influences of other peaks

check if peaks 
overlaid => iADC..

(gauss_2d(...))

check if gaussfit is possible

recalculate peak position
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