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XY Plane

Inliers and 1/e of peak of BND:
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> Collecting all hits inside the ellipse => Inliers
> If number of inliers = some % of all hits =>Next step
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~ Size of fitting is changeable => Number of inliers is changeable too
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XY Plane
®

Diffusion and covariance matrix;
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> Using Bivariate normal distribution for XY _Plane for collecting inliers
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ZS Plane
®

Diffusion and covariance matrix;

X pea="—P sin ()
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First -order error propagation for SZ_Plane:
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~ Using Bivariate normal distribution
for SZ_Plane for collecting inliers
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Strategy

®

All Hits

Inliers Hits

Inliers Hits
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Simulation
®

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing no_Tracks 904 Hits
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X [mm]
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Simulation
®

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing_no_Tracks_ 904 Hits

Drawing_no_Tracks_ 904 Hits
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Simulation
®

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing 1 Tracks 904 Hits
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Simulation
®

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing 1 Tracks 904 Hits
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Strategy
@:

All Hits

Pre-selection Hits
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All Hits
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Inliers Hits
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Simulation

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing 2 Tracks 904 Hits
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Simulation
®

2 tracks:
Y1=29mMm, Z1 =150 mm
Y2=27mm,h Z2 =140 mm

Drawing_2_ Tracks_904 Hits

Drawing_2_ Tracks_904 Hits
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Summary and Outlook:
> Processor for finding Ghost and Clone tracks

> Analysis of BND Hough transform for one track for different Z position is
ongoing.

> Analysis of BND Hough transform for two tracks :
> With 2mm distance from each other in XY_plane
> With less than 10mm distance from each other in Z direction

> Connecting tracklet in order to have full track (Kalman filter )
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12/19/16

Backup
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XY Plane
@Z .

Bivariate Normal Distribution (BND):

c= +
i o %0
: — Opg
~ Correlation : r= 0,0,
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http://ballistipedia.com/index.php?title=Closed_Form_Precision



XY Plane

Ellipse equation:

> General ellipse equation: 1= Ax2+Bxy+ Cy2
. 2 2
- aand b are semi_minor and 1= X .y
semi_major axis - ?"'?

> Finding ellipse equation from BND:
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XY Plane
,

Ellipse equation:

> Rotated ellipse:

(COS2(OL) +sin2(oc)

1= a’ b’

) x*—2cos (o )sin (o)

QN| —_
|
S5

> From (1) and (2):

2
2 qo,0

v f)cos(Zoc)
a’= .
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b —qo,0.c0s(20)

o.sin’(a)—o; cos’(a)
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ZS Plane
®

ZS Hough Transform:

> point of closest approach from XY -plane X pea="—P sin (@) Y pea =P COS (o)
> Arc length (S): The shortest distance _\/( )2 )2
between the hit and PCA =V (Xnie =X pea) “F (Vi =Y pea
> In the ZS plane a track is a straight
line.
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