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Introduction

Grid Glass Plate \ Absolute Coordinate Calibration
* Transverse beam space defined by grid plate
/ Scintillator * Moveable camera scanning grid points to trace
Calibration Screen N the deviation from the ideal grid line
Camera
\ Coordinate Measurement Resolution

* Mechanical error: position reproducibility
 Camera digitization: image processing error

Screen

Holder Diagnostic

2-Axis Motorized Camera

Actuator Stage
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Coordinate Mapping

=N [N

Xooal = X +HAX

=N

Xroal = (Xreal, Vreqr): @ctual coordinates

=N

X = (x,y): commanded coordinates
AX = (Ax, Ay): deviation from grid line
Serror = (5err0r,x: Serror,y): SyStematiC error

31/10/2025

-

+ 661"1"07"

X-Coordinate Mapping (Ax)

=

Ax(y) =D -y — o)

Y-Coordinate Mapping (Ay)

Ay(x) = spline(x)



Error Term: Image Processing Error

* Pixel sum Gaussian fitting affects coordinate values
* Estimating coordinate errors through the Gaussian mean value error

Front grid platg,
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* Fitting initial value

* Linear + Gaussian

* Backlight
- Uniform intensity
- Remove shadow



Error Term: Image Processing Error

X W error on the front grid y W error on the front grid
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Error Term: Repeatability Error

Motor reproducibility limit: coordinates are different each time even for the same position

°
* Residual: how much the measured value deviates from the mean
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\ Scatterplot of simulated data
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Error Term: Repeatability Error

Horizo ntal AXiS Ve rtical_ AXiS Histogram with Gaussian Fit (Front vs Rear) for x-axis
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Systematic Uncertainties
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Systematic Uncertainties

Histogram with Gaussian Fit (Fro for x-axis 100 Histogram with Gaussian Fit (Fro

r) for y-axis X W error on the rear grid y W error on the rear grid
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Xreal = X + AX +|8¢rror
R Error Type | Error Value (um)
)greal = (Xyeal Vreql): @ctual co?rdlnates Simg.x 1.010
X = (x,y): commanded coordinates s 1534
> — c s img,y :
AX = (Ax, Ay): deviation from grid line
- . Orepx 17.22
Serror = (5err0r,x: Serror,y): systematlc error
Srep.y 10.23

N

errorx = 17.25 ym

» Serror = \/5img2 + 5rep2 =3 =
Oerrory = 10.34 um
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THANK You



