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Conversion from video probe (h,v,Xm,Ym,Zm) to real (Xcalc,Ycalc,Zcalc).
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Variables:

Xp

Yp

,

Zp

,

(

)

Coordinate of fixed point.

Xcalc

Ycalc

,

Zcalc

,

(

)

Calculated coordinate.

Xm

Ym

,

Zm

,

(

)

Machine coordinate.

h

v

,

(

)

Horizontal and vertical CCD pixel coordinate.

A0

A1

,

A2

,

A3

,

A4

,

A5

,

Constants for X calculations.

B0

B1

,

B2

,

B3

,

B4

,

B5

,

Constants for Y calculations.

C0

C1

,

C2

,

C3

,

C4

,

C5

,

Constants for Z calculations.

n

Number of points in the calibration set.

i

Index for points in the calibration set.

e

Error term.
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Y values can be done by changing X's to Y's and changing A's to B's.     

(30)

Yp

n

×

S

Ym

-

Yp

S

h

×

S

hYm

-

Yp

S

v

×

S

vYm

-

Yp

S

hh

×

S

hhYm

-

Yp

S

hv

×

S

hvYm

-

Yp

S

vv

×

S

vvYm

-

æ

ç

ç

ç

ç

ç

ç

ç

è

ö

÷

÷

÷

÷

÷

÷

÷

ø

n

S

h

S

v

S

hh

S

hv

S

vv

S

h

S

hh

S

hv

S

hhh

S

hhv

S

hvv

S

v

S

hv

S

vv

S

hhv

S

hvv

S

vvv

S

hh

S

hhh

S

hhv

S

hhhh

S

hhhv

S

hhvv

S

hv

S

hhv

S

hvv

S

hhhv

S

hhvv

S

hvvv

S

vv

S

hvv

S

vvv

S

hhvv

S

hvvv

S

vvvv

æ

ç

ç

ç

ç

ç

ç

ç

è

ö

÷

÷

÷

÷

÷

÷

÷

ø

B0

B1

B2

B3

B4

B5

æ

ç

ç

ç

ç

ç

ç

ç

è

ö

÷

÷

÷

÷

÷

÷

÷

ø

×

From here it is necessary to solve for B0 through B5.

Thereafter Eqn (31) can be used.
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Z values can be done by changing X's to Z's and changing A's to C's.     
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From here it is necessary to solve for C0 through C5.

Thereafter Eqn (33) can be used.
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From here it is necessary to solve for A0 through A5.     

Thereafter Eqn (1) can be used.
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Rearrange (7).

This results in six equations for six unknowns A0 through A5.
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Least squares fit for A5.
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Least squares fit for A2.
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Variables:

Xp

Yp

,

Zp

,

(

)

Coordinate of fixed point.

Xcalc

Ycalc

,

Zcalc

,
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Calculated coordinate.

Xm

Ym

,

Zm
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)

Machine coordinate.

h

v

,

(

)

Horizontal and vertical CCD pixel coordinate.

A0

A1

,

A2

,

A3

,

A4

,

A5

,

Constants for X calculations.

B0

B1

,

B2

,

B3

,

B4

,

B5

,

Constants for Y calculations.

C0

C1

,

C2

,

C3

,

C4

,

C5

,

Constants for Z calculations.

n

Number of points in the calibration set.

i

Index for points in the calibration set.

e

Error term.
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Conversion from video probe (h,v,Xm,Ym,Zm) to real (Xcalc,Ycalc,Zcalc).
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Least squares fit for A4.
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Least squares fit for A2.
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From here it is necessary to solve for A0 through A5.     

Thereafter Eqn (1) can be used.
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Arrange as matrices.
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Rearrange (7).

This results in six equations for six unknowns A0 through A5.
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Y values can be done by changing X's to Y's and changing A's to B's.     
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From here it is necessary to solve for B0 through B5.

Thereafter Eqn (31) can be used.
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Z values can be done by changing X's to Z's and changing A's to C's.     
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From here it is necessary to solve for C0 through C5.

Thereafter Eqn (33) can be used.

(33)

Zcalc

Xm

C0

+

C1

h

×

+

C2

v

×

+

C3

h

2

×

+

C4

h

×

v

×

+

C5

v

2

×

+

_1302800302.bin

_1302800412.bin

_1302800437.bin

_1302800356.bin

_1302800091.bin

