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to any camera-to-target pattern misalignment that may have existed when the target pattern was imaged, and
any lens de-centering.

Optical Axis—A straight line which passes through the centers of curvature of the camera lens surfaces. In a
perfectly aligned camera system, this line would intersect the image plane at the center of the image.
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3.8 Optical Data Channel—A system composed of an image taking device (for example, camera and lenses), a
recording medium for these images (film, disc, magnetic tape), an optical path (for example, fiber-optic cable)
and a system for analyzing the images, including any analysis procedure.

3.9 Overall Error—An overall quality parameter of the optical data channel that quantifies image distortion, noise
and misalignment present in the system.

3.10 Time Base System—A system to enable the determination of the time interval between any two recorded
events.

3.11 Time Origin Identification—A method for identifying and recording the instant chosen as the time origin,
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Target Pair—A pair of targets placed in the field of view such that the distance
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DISTORTION ERROR—This parameter quantifies the error due to symmetric distort
sources. This_ can be very useful in evaluating those systems that have a high D
ment Error.
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Time Base—A time base is required. It shall permit the determination of the time between recorded events
with an error of less than 10% of the reciprocal of the imaging rate or 0.2% of the actual time, whichever is
greater.

Time Origin Identification—The accuracy of the method shall be at least equal to the value expressed in
seconds of the reciprocal of the imaging rate.
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4.4 Imaging Rate—The imaging rate shall be left to the user's initiative, taking into account the intent of the
imaging coverage and the following main four factors:

a. Aliasing

b. The limitations due to the equipment (blur, etc.)

c. The need to combine data from several image taking devices and from electronic recordings of the
impact test.

d. Expected object motion frequencies of interest

4.5 Length Reference
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A.1

A2

APPENDIX A

RECOMMENDED PROCEDURE FOR DETERMINING THE
PERFORMANCE OF AN OPTICAL DATA CHANNEL

Test Equipment—A Target Pattern Drawing shall be used that is of the appropriate shape for the imager
being tested and has dimensions in conformity with the specifications:

The drawing consists of a target at the center of the FOV, four groups of 3 targets located along the outermost
portion of each diagonal, and a centered circle of eight equally spaced targets. The narrowest dimension of
the imaged area (Target Height) shall be 750 mm. The other dimension (Target Width) shall be as required to
fit the aspect ratio of the camera |mage Frame edge markers (25 mm taII filled trrangles) are placed at the

mid- point

The heavy|
shall be 25

Each of the circle targets shall be rotated such that its primary axis is tangent to the circle.

Drawings meeting these specifications for 4/3 or square aspect ratios are shown in Figures A
two drawings are available from SAE. Other targetS)as required for specific ana"\ysis software or

files of the

procedureg, may be substituted for those shown in the Figures. This drawing must be pri
based material and bonded to a flat surface to avoid dimensional errors. If desired, a sub-s
drawing may be used.

Test Procedure—The drawing shall be exposed ffull' frame” by the camera forming one of thq

data chanr
targets but
to the draw

If film or vi
for impact

The coordi
testing.

The coordi

all be calculated using Equatlon A1, then rounded to the nearest millimeter.

Spacing = ({[(Target Height)2 + (Target Width)2]'/>/2} — 25) /4

border shall be 5 mm wide with its centerline 20 mm beyond the imaged area. T
mm in diameter.

el to be tested. Framing shall be sucfithat the image shows the frame edge mark
not the heavy border. Also, the camera must be aligned such that the optical axis
ing plane.

esting.

hates shall be measured with the same analysis equipment and procedures that arg

hates of.all fargets shall be measured on the same frame.

marks along each

(Eq. A1)

he targets used
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leo tape is used to store images for evaluation, it shall be of the same type and quality as that used

used for impact
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FIGURE A1—4 BY 3 RATIO TARGET PATTERN DRAWING
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FIGURE A2—SQUARE TARGET PATTERN DRAWING
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