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Applications of Aspheric Interferometers
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To accompany the substantial progress of the display technology, computer science and information,
and optical communication, electro-optical industry is the most potential start of the hi-technology
in the future. Optical components play a key role in the electro-optical industries and are designed
by using more aspheric lenses for the lighter, thinner, shorter and smaller products. Therefore,
metrology in the aspheric lenses becomes a important point. The paper proposes a new polarization
shearing interferometer and attempt to solve the problems in the conventional aspheric
measurement. The instrument is able to increase the measuring accuracy and quality of production,
as well as reduce the measuring time and manufacturing cost significantly.
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PHASE SHIFTING

X-Y SHEAR SWITCHING
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START

v

ACTIVATE CCD CAMERA TO SETUP TEST MIRROR AND
INTERFEROMETER SYSTEM PARAMETERS

v

SET TO X-SHEAR POSITION

v

A 4

ACTIVATE PHASE SHIFTER

!

GRAB AND STORE INTERFEROGRAM IN BUFFER

!

REPEAT UNTIL ALL PHASE SHIFTING INTERFEROGRAMS ARE
ACQUIRED

!

SWITCH TO Y-SHEAR POSITION

!

A 4

ACTIVATE PHASE SHIFTER

v

GRAB AND STORE INTERFEROGRAM IN BUFFER

v

REPEAT UNTIL ALL PHASE SHIFTING INTERFEROGRAMS ARE
ACQUIRED

v

STORE INTERFEROGRAMS IN THE HARD DISK
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START

Yy

PHASE COMPUTATION FOR ENTIRE IMAGE

INPUT:INTERFEROGRAMS IMAGES
OUTPUT:WRAPPED SLOPE PHASE MAP

PHASE MEASUREMENT EQUATIONS

- Interferograms:
I(x,y)=A(x,y)+B(x,y)*Cos(Phi(x,y))
I(x,y):interferogram
A(x,y):background
B(x,y):contrast

phi(x,y):phase angle

- Algorithm:

1.four 90 deg phase algorithm
2.five 90 deg phase algorithm

3. four equal-phase algorithm

A 4
BOUNDARY CHECKING

Set the threshold contrast value TC
If contrast => TC then Points inside, keep
If contrast < TC then Points inside, drop

\ 4
PHASE UNWRAPPING FOR ENTIRE IMAGE

Input wrapped phase map phi(x,y)

Output unwrapped phase map phase (x,y)
- Assign initial fringe order on point (x,,y,)
- Compute fringe orders along column x,

- Unwrap the 2 Pi phase along each row

A 4

OUTPUT THE SLOPE PHASE MAP AND STORE IT
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POLARIZATION SHEARING INTERFEROMETER

X-SLOPE Y-SLOPE
INTERFEROGRAM INTERFEROGRAM
X-SLOPE Y-SLOPE
PHASE MEASUREMENT PHASE MEASUREMENT
VF
WAVEFRONT INTEGRATION
\ 4
DATA ANALYSIS
- RMS
- Peak to valley (p-v)
- Polynomial Fit

- Aberration removal
- Aspherical Shape

v

PLOTS

- 3D isometric plots

- Contour plots

-2D scan profile plots

- Interferogram intensity plots

A 4

HARD COPY PRINT OUT
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