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Basic resolution Testing

A resolution test chart is used to allow quick and easy testing of the ability
of an optical system to produce images with fine detail. The patterns are in
groups which progressively get smaller. The smallest group for which the
correct number of bars and spaces can be counted (in both directions) is the
system resolution. Resolution is most commonly measured in cycles per mm
(cy/mm), where a bar and a space equal one cycle. For example, a test image
that has 5 cy/mm bars and spaces will have a bar 0.1mm wide and a space
0.1mm wide.

Bar type test charts are normally available on photo paper for reflection
imaging with bars down to about 20 cy/mm, transparent flexible film to
about 180 cy/mm, and chrome on glass or opal to 512 cy/mm.

When evaluating a system used for visual analysis, you need only to place a
test pattern of known size in the field of view, then view it (by eye, camera,
etc) to see the smallest group that is output. One of the oldest, most common
charts is the USAF-1951 test chart which has some design features specified
in Mil-Std-150A. It is available from Applied Image as the T-20 pattern and
looks like:
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One rather large drawback of this pattern, is that the labels only indicate
groups and elements, so a look up chart is needed to find out what the actual
resolution is of an element.

The Applied Image T-21 solves this problem and still maintains compliance
with Mil-Std-150A because the standard only specifies the density, number
of bars, and progression of elements (not the labeling of arrangement).

T-21 / USAF-1951
Labeled in cycles per mm
(meets requirements of Mil-Std-150A)
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The T-21 has labels which state the actual cy/mm of each element, so no
look-up table is needed.
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T-22 / USAF-1951
Labeled in cycles per mm
(meets requirements of Mil-Std-150A)
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The T-22 further improves the pattern by arranging the elements in straight
lines (much easier to locate, much easier to scan). Of course, it still meets
the requirements of Mil-Std-150A. Finder squares have been added to help
determine which element is being viewed, when the labels cannot be clearly

Seen.
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Many other types of resolution test charts exist. The NBS-1010/ISO #2
(Applied Image T-10) is similar to the USAF-1951 chart, but has longer
bars, and uses 5 bars instead of 3.

MICROCOPY RESOLUTION TEST CHART
T-10
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The T-10 is marked directly in cy/mm and is used extensively in the
microfilm field.

Test charts can be made with a variety of contrast levels. Using a test chart
with low contrast (a gray on white image is typical) is a more stringent test
than high contrast because as lenses are introduced into an image path, one
of the major degradations it causes is the reduction of contrast. Therefore, if
the initial test object is lower contrast, any reduction in contrast will be a
bigger part of the total signal.
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Other types of test charts, such as the Sayce (T-60), are very well suited for
scanning. Each line gets progressively smaller so a large range of line widths
can be checked easily.
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Sine patterns such as the M-5 array shown, allow a more sophisticated
analysis. By scanning the sinusoidal density patches (of different
frequencies) and evaluating them, the modulation transfer function (MTF) of
a system can be determined.
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Another way to evaluate optical systems is to start with a very sharply
defined edge, with known characteristics (such as the dark gray on light
gray slant edge of the QA-62), capture the image with a digital imager, then
evaluate the image with the proper software. This also provides MTF data.
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A complete catalog of standard test charts, scales, bar code standards, gray
scale step tablets, and sine patterns can be found at www.aig-imaging.com.
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