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Xx-coordinate mapping on grid plate
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Ax vs. y for the rear grid
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Scan vertically at x=-70, 0, 70 mm each 5 times
Deviated horizontally, occurring Ax
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Arearx(y) = Splinez (y)

Afrontx(y) = Splinel (y)

.

Xreal = X + Ax(y)



X-coordinate mapping between grids

Rear grid plate
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X-coordinate mappin
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Ax vs. y (Spline intrpl.) for the rear grid

Ax vs. y (Weighted Spline fit) for the rear grid
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y-coordinate mapping on grid plate

Front grid plate
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Scan horizontally aty =-45, 0, 70 mm each 5 times
Deviated vertically, occurring Ay
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Areary(x) = Splinez (x)

Afronty(x) = spline; (x)

1

Yreal =Y + Ay(x)



y-coordinate mapping

Ay vs. x (Spline intrpl.) for the rear grid Ay vs. x (Spline fit) for the rear grid
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Systematic uncertainties

x-coordinates y-coordinates

x=x+Ax(y,D) + 6error,x y=y+Ay(x)+ 6error,y

Error Type Amount (mm) Error Type Amount (mm)

Image Processing +0.00313 Image Processing +0.00414

Measurement repeatability | +0.01948 Measurement repeatability | £0.013034

Spline fit RMSE +0.01277 Spline fit RMSE +(0.009934

» Total Error: £ 0.0361 mm » Total Error: £ 0.0313 mm
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Twist ratio +0.02752 : Grid plate difference +0.026390
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Coordinate Calibration Equation

Xreql = X + Ax(y» D) + 6err0r,x

D—-D
front
=X+ AxXfrront +
fron Drear - Dfront
—D
=x+s(y)+ front
Drear - Dfront

Vreal =Y + Ay(x) =y+ S(x) + 5error,y

- Axfront) + 6error,x

(twist_ratio - s(¥) — s(¥)) + Serrorx
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