® imatest.com

Dot Pattern Module
Dot Pattern Target Setup

The specifics of how the dot pattern
target should be prepared are flexible in
that there can be an arbitrary number
of dots and that size of the dots is
arbitrary, subject to a few constraints.
Specifically the CPIQ documents
provide guidelines for preparing the
dots; the dots should have a diameter
sufficiently large so that the image of
the dots have a diameter of no less
than 10 pixels, and that for a 4/3
aspect ratio image that the size of the
dot grid has no less than 20x15 dots.

Module Setup

The dot pattern settings
window allows the selection of o
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what kind summary figures to

create after the dot pattern Title (defautts to file name)
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Interpreting Dot Pattern Module Results

The results figures from the dot pattern analysis show the distortion and chromatic aberrations of
the optical system. These aberrations are summarized in several figures.

Optical and SMIA TV Distortion

ann Figure 2: CPO Distortion Ploz
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The figure to the right summarizes the » Ddda bt S2L09%d-a 08 e

distortion of lens. The measured
optical distortion as well as the best-fit
optical and SMIA TV distortion curves
are plotted. The distortion values are
plotted against the radial coordinate as
measured (in pixels) from the center of
the image.

Optizal and SMIA TV Distertien
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The measured optical distortion data is
represented by the red crosses. A
polynomial model s fit to the measured
optical distortion data (using a least-
squares method) and is shown in the
figure as the blue curve. As a measure

Parcont Distortion (Oplical and SMIA TV}

Optical Distostioadrk ma +B1 4 c1” s dr’
0 w025, b= 1,660, ¢ = 46370, d = 17.124

of the quality of the polynomial fit the Hesn Doviaton Flom i = 1807,
figure provides the mean error and : W w  m @ m

standard deviation between the 2t sciotng oo

measured data and the polynomial fit.

The SMIA TV distortion is plotted as the green curve. Ordinarily the

SMIA TV distortion metric is taken to be a single number; the value Optical distortion results.
of the green curve at the far-right of the plot. By summarizing the

SMIA TV distortion as a function of image radius (rather than a

single number) we gain a better understanding of the distortion aberration.

Grid Optical Distortion

Figure 3: CPHQ Diatortion Image
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optical distortion by comparing to an
poliadot. 154 109pxH odd et | LCA pose o
ideal undistorted grid. The figure shows B s v e ¢ * & ¢ s o N
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the image of the dot target and
superimposed over the image is an
undistorted Cartesian grid with thin
green lines connecting the centers of
the distorted dots to their undistorted
Cartesian counterparts.

Radial Lateral Chromatic
Aberration

The figure to the right shows the
magnitude, as a function of image

radius, of the lateral chromatic aberration. The aberration is
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Grid distortion results.

summarized by three metrics: the separation in pixels between the red
and the blue channels, the red and the green channels and the green

and the blue channels. Both the
measured data (the crosses) as well as
the best-fit polynomial models are
shown.

Reported in the figure are the
maximum value of the chromatic
aberration expressed in both pixels and
% image height (as per CPIQ).
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Figure 1: Lateral Chromatic Absrration
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Lateral color aberration plots.
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3D Lateral Chromatic Aberration

The figure on the left highlights the
rotational symmetry of the lateral
chromatic aberration. This figure can
provide useful analysis of the
asymmetry of the LCA when the 2D
lateral chromatic aberration figure
above shows poor agreement
between the measured LCA and the
best-fit polynomial approximation.
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Lateral color 3D plots.
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