USGEE Reaport Ma. OSLJ/2670
United States Department of the Interior

s GEOLOGICAL SURVEY
Kestan, Virginia 20 %2

REPQRT OF CALINDRATION July 27, 2000
of Rerial Mapping Camera

Camers type: Wild RCIO= Camera sarial nmno_: G027

Lens type: Wild Universal Aviogon Ad4=F Leng gerial no.d 13130

HWominel focal length: 153 mm Maximum aperbura: £/4
Tept aperture: £/4

Submitted by Tuck Engrnesring, I[nc.
Big Stone Gap, Virginia

Roeferance: Tuck Engineering,; Inc., purchase order
He.o 3004, dated July Z5, 2000,

These measurements were made on Kodak Micro-flat glass plates, 0.25 inch
thick, with spectroscopic emulsion type 157=01 Panchromatic, developed in D-1%9
at &8 F for 3 minutes with continuous agitation. These photographic plates
were exposed on a multiecollimator camera callibrator using a white light scurce
rated at approximately S200K.

I. calibrated Focal Length:. 1520847 nm

IT. Lens Distortion

Field angle: i 15° 22 .52 ape 35 G0
Symmetric radial (um} 1 1 2 2 2 -2
Decantaering (um) L} 0 il 0 Q o
Symmetric radial Decenlering Calibrated
distorkion paramebers distortion parameters principal point
K, = -0.2689 x 1074 By = 0:212% % 107) %, = 0.003 mm
Ky = -0.2835 x 10 ° P, = 0,1288 x 107’ ¥, = —0.001 mm
K, = 0.3140% 1077 P, = 0.0000
Ky = (o B elnTal ] By m R TN T By
K, ™ 0, oan

The walues and parameters for Calibrated Focal Length (CFL), Symmetric HRadial
Pistartion (EgeKq Ko Bq Byl Decantering Distortion (Py,P,,Pq,F,.), and cali-
brated Principal Point [point of oymmabrey] {xP,yP] were determined through a
least—-squares Simeltanecus Multiframe Apnalytical Calibration [SMAC) adjusb-
mant. The % and y-coordinate measureménts utilized in the adjustment of the

gbove paramebers have a standaed dewviatlion (o} of 23 microns.

* Equipped with Forward Motion Compensation
[ 1 af & }
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III. Lens Resolving Power in cycles/mm

rres-welghted average resolution: B8

Field angle: 0" hoER 15% b e W 3o q5/° a0
Radial Lines 134 124 113 L7 a5 g5 20
Tangential lines 134 1132 95 B0 o5 20 &

The resclving power is obtained by photographing a series of test bars and
examining the resultant image with appropriate magnification to find the
spatial fregquency of the finest pattern in which the bars can be counted with
reaponable confidence. The series of patterns has spatial freqguencies from 5
tn 268 cyoles/mm in & geometric Beries having & ratio of the 4th root of 2,
Radial lines are parallel to a radius from the cénter of the field, and
tangential lines are perpendicular to a radiug;

IV. Filter Parallelism

The two surfaces of the Wild 525 No. 7545 filter accompanying thls camera ace
within 10 seconds of being parallel. This filter was used for the calibra-
tion.

W, Shutcer Calibration

Indicated time Fise bime Fall Time % widkh time HNom. Speed Efficiency

[Eee) (U s=c] [ sec) (ms} {mec. ) (%}
17125 1889 1515 B.ES 1,130 86
1/250 11032 997 4.5] 1,260 56
1/500 505 Go4 2.27 1/510 86
1,/1000 253 251 1.14 101020 HE

The effective exposure times were determined with the lens at apertuce £/4.

The method is considered accurate within 3 percent. The technigue used is
Method I described in American Hational Standard PHI.48=1972(R1978).

WI. ‘FPilm Flaten

The film platen mounted in Wild RC3I0 drive unit Mo. 5087-2 does not cepart
from a true plane by more than 13 wm (0.0005 in}.

Thig camera is equipped with a platen identificacion marker that will register
=2" in the data strip area for each exposure.
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VII. Principal Points and Fiducial Cocrdinates
o 3 [90F) 7 Z {i80%]
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Indicated principal point,
Indicated princigel point, midaide fiducials
Principal peint af autococollimation (PFPA)

Calibrated principal point {pE. of
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WIII. DMistances Between Fiducial Marks

Corner fiducials {diagonals)

1=21  299.8012 mm J=d:

Lines joining theas markers intersect at an angle af

Midgide fiducialsa

S-o1 220.004 mm 7-8:

Lines joining these markers intersect at an angle of

corner fiducials (perimeber)
1-3: 211.99% mm 2=3
l=d: Z12.000 mem Amig

The methoed of measuring these distances

Matei For GPS applications, the nominal
plane Ls 2B2 men.

29%.810 mm
Bo=

220005 mm
gge

211.992 mm
212,002 mm

mm

mm

59!

59"

Poaitions of all polnte are referanced to

avtaocollimation

The diagram indicates
reference polnta

back;

whith the emulsion
ntrlp 18 -ty Ehe lefk.

¥ ecordinate

0. 001 mm
=}, 003
0.0

=00, 001

=106, 003
105,995
105,986

=106. 003
=0, 004

=0, 002
110, 000
=110, 0o

EEII

=

is considered accurate within Q.003 mm

entrance pupil distance from the fooal
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IX. &Stersomodel Flatneas

FMG Drive unit Ho.: 5097=2 gase/deight ratic: 0.6
Flaten ID: 2 Haximum angle of field tested: 40°
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Stereomcdel

Test pgint arcay
{values in micrometers)

The walues shown con the diagram are the average departures from flatness (at
negative scale) for two compubter-Simulated stereo models. The wvalues are
based on comparator measurements on contact glass (Kodak Hicreo-flat) diaposi-
tives made from Kodak 2405 Film exposures. These messuréments can vary hy as
much ag 4 5 gm from model to modsl.

¥. SBystem Resclving Power on £ilm in oycles/mm

Area-waeighted avarage resolution: G Film: Type 2405
Figld anglea: 0= T.E5R 15" A S b ag= 35°® 404
Radial Lines 57 53 48 40 48 48 48
Tangential lines &7 4B 4T 48 48 a0 40

This acrial mapping camera calibration report supersedes the previcusly issued
USGs Beport Mo, OQ5LF23236, dated July 11, 1957,
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Optical Science Laboratory
Mational Mapping Division
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