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United States Department of the Interior

GEOLOGICAL SURVEY
May 17, 1974
Fangm0 REPORT OF CALIERATION -

of Aerial Mapping Camera

.

Camera Type Park Camera Serial No, 101A

Lens Type Wild Universal Aviogon = Lens Serial No, VAg 457 .
Nominal Focal Length __ 6 inch Maximum Aperture £/5. 6

. Test Aperture /8

Submitted by
Park Aerial Surveys, Inc.
Loulsville, Kentucky 40221
Reference: Letter dated May 3, 1974, from Mr. J. Edwin Rankin

These measurements were made using Kodak Micro Flat Glass Plates, 0.25 inch thicl
with Spectroscopic emulsion type V-F _Panchromatic » developed in D-~19 at

68°F for three minutes, with continuous agitation. These photographic plates

were exposed on a multicollimator camera calibrator. using K-3 filters and an
incandescent tungsten light source.

I. Calibrated Focal Length: 153.29 mm

This measurement is considered accurate within 0.0Z mm.

II. Radial Distortion:

D for azimuth angle

Field o c
Angle ¢ 0° A-C 90° A-D 180° R-D 270° B.C
Degrees um um um um um
7.5 6 7 / 2 7
15 8 11 11 3 8
22.5 9 12- 9 5 9
30 3 8 4 -1 4
35 0 3 2 -6 1
40 =4 2 0 -12 -6
45 15 24 20 4 14

The radial distortion is measured for each of four radii of the focal plane
separated by 90° in azimuth. To minimize plotting error due to distortion, the
calibrated focal length is derived to equalize the absolute values of the maxi-~
mum positive and maximum negative distortiong. D_. is the average distortion for
a given field angle. Values of distortion D., based on the calibrated focal
length are listed for azimuth angles 0, 90, 580, and 270 degrees. The radial
distortion is given in micrometers and indicates the radial diSplacement_of the
image from its ideal position for the calibrated focal length. A positive value

indicates a displacement away from the center of the field. These measurements
are considered gccurate within 5 _um.
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- Ii1. Tangential Distortion

Field Angle 22.,5° 30° 35° 7 40° 45°
ﬁisplacement in um 0 1 1 1 2

The values reported are displacements from the center image point of a straight
line connecting corresponding image points at equal field angles along opposite:
radii of the focal plane, The method of measurement is considered accurate .
within 5 um,

1v. Resolving Power, in cycles/mm Area Weighted Average Resolution 72.0

Field Angle: 0° 7.5° 15° 22.5° 30°  35° 40°  45° -
Tangential lines 113 95 80 67 80 80 57 24
Radial lines 113 113 95 67 80. 95 25 7

The resolving power is obtained by photographing a series of test bars and

' 'examining the resulting image with appropriate magnification to find the spatial

frequency of the finest pattern in which the bars can be counted with reasonable

- assurance, The series of patterns has spatial frequencies in a geometric series

having a ratio of the fourth root of two. Tangential lines are those perpendicular
to the radius from the center of the field. Radial lines are those lying parallel
to the radius.

V. Principal Point of Autocollimation

The lines joining opposite pairs of collimation index markers intersect at an
angle within 1 minute of 90° and their intersection indicates the location of
the principal point of autocollimation within 0.03 mm. This condition is true

for both corner and mid-side fiducials.
VI. Collimation Marker Separation

A-B 223.729 mm 1-3 -223.797 mm
C-D 223.770 mm 3-2 223,784 wm
1-2 316.496 mm 2-4 223.817 mm
3-4 316.502 mm 4-1 223,796 mm
Markers A and B lie in the line of flight, The method of measuring these »

separations is considered accurate within 0 Q5 ‘mm.

Vii. Filter Parallelism

The two surfaces of the Wild 500 Pan No. 3133 filter accompanying this camera are '
within ten seconds of being parallel. This filter was used for the calibration.

VIII, Magazine Platen

The platen mounted in Park ) film magazine, No.
does not depart from a true plane by more than 13 micrometers (0.0005 inch).
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The diagram indicates the orientation of the reference points when the
camera .- .ilewed fiuu the back, The direction of flight ’iducial marker
or data st:ip 1s at the top.: '

IX. Shv*-+-er Calibration.

Indicated Shutter Settings Effective Shutter Speed Efficiency

3 4.3 ms = 1/230 s 75%

6 2.6ms = 1/385 8 T74%

9 1.8 ms = 1/555 s, 3% . .

12 1.3 ms = 1/770 s 73% B
The effe¢. ~ive shutter speed was devtermined with the ape~ re set at £/8. ‘ ’

The methuod is considered accurate within 3%. The technicue used was a
odific. 1 of the zzthod ¢ :ribed iIn American Standc. ~73.4-1959.
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‘< | STEREOMODEL FLATNESS TEST

- Camera No. 101A Lens No. _uag 457 Magazine No. 82
.Focal Length 153.29 mm Maximum Angle of Field Tested 40 ,
' Base-height Ratio __ 0.6 Accuracy of Determination 5 41,.
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Stereomodel )
Test point array
(values in micrometers) i

' _ The values shown on the diagram are the ayerage departures from flatness:
‘ (at negative scale) for two computer-simulated stereomodels based on
comparator measurements on contact glass diapositives made from film
exposures. '
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: William P, Tayma _
i ' Branch of Research & Design

Topographic Division
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