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Problem: Phase 1, Stripe Identification with K-means: Geometry Simulation
: . : : : : L *Geometry Simulation
The Forward Array Using Silicon Technology (FAUST) consists of 68 detectors, which Collect Data @ Signhal Processing N PPy ) i ” .
. . . o - s *“Perfect World” expectation
identify and measure the energy of charged particles. FAUST was recently upgraded S e , , ,
. .. . . L . : . N *Alpha particle simulation
to position-sensitive detectors which enable higher resolution in relative momentum. oo oo S oo e oo o : :
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Many different structural tolerances may result in inaccurate relative positioning. This 5o < ot s =
final position must be accurately known for upcoming experiments. 5 o - 3
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*Beam and source agree closely for detectors with good data

Tungsten mask blocks charged particles and creates striped pattern on detectors. Stripes
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Phase 2, Ideal Detector Alignment with HC:

2.) Find set of linear transformations applied to detector which will reposition the __
stripes to the expected values with the Hill Climbing algorithm I A )

on detectors will be displaced according to detector placement. Goal is to find how far - T : Eriizs ™ 7510 *Significant differences with the Simulation
they are from expected positions U F i : Black Kol *Number of stripes
S 05— 20— ack K= .
2 phase process: A - Red K= *Slope of stripes
S o 15 2 Green K=3 . .
1.) Identify stripes on detector with the K-means algorithm 7 - - Z Detectors are in fact moving.
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X-Position (cm) oston e *Use Hill Climbing to find a set of transformations which make beam
DESCFIptIOn of K-means: data b ’ ) . 1 to identify location of and source data look more like simulation
Rotate data by 4o degrees, the . K—Means Is used to identi y ocation o *Hill Climbing can be applied to a variety of problems, however it’s
B | 4 || 4 1 Initialize k random points expected a.ngl.e of the s.lo.pe. Th|§ stripes. Colors shown are different K-values, verformance can also be affected by a variety of factors
ﬁ;:*- g:‘ 2. Calculate average position of data associated with each makes projecting and fitting easier. best one must be selected. “Extensive testing must be done to fully understand it
T e point a Data Select X Cit *Presently, only preliminary tests have been done for this algorithm
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Description of Hill Climbing (HC): | S S
: °0 xepesitontem) ‘ _ o Setup; Angle between Lines after Hill Climb (deg)
* Define set of free parameters P o | S — * Two initially parallel lines are rotated randomly
* Define method eval(P) to evaluate parameters to a single value K-means will give approximate Rotate lines back by 45 degrees. * Hill Climbing is told to make them parallel again through rotations
The picture to the left shows a I.ocatlorl of stripe, can now do a Folprs show which points were used + 6 free parameters for 3 rotations each
successful Hill Climb with one free linear fit to data. in fit
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