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REPCRT OF CALIBRATION hpril 3 1996
af nerial Mapping Cametra
Camara Lype: Wild RECIO* Camera serial no.: 5H268
Lens type: Wild Universal Aviagon fd4-35 Lens serial no.a 1331
Hominal Focal lengthz 153 mun M Lmaam .:l.]-.-rt:l:tu:l;-::: fl.l'd-
Teat aperture: £/4

Subimitted bys: Tuck Enginecscing, Inc.
Big Stone Gap, Virginia

Feference: Lmica;, Inc., purchase order Ho.
20002, dated April I, 1996.

Thess measuraments ware made on Kodak Mlerve-flat glads plates, 0.25 inch
Lhick, wrLLh sgect;'::-ﬁcupic Emalsnan I:'_.-'En:.' 157-01 Panchromatic, n‘.u:_‘:v-ttluPulj i B=19
at 68" F for 3 minutes with continuocus agltatlen. These photographic plates
werg expofged onoa mulbicollimabtor camera calibrator using a white light source
rated at approximately S200K.

I Callbrated Focal Leangthi: 153,124 mm

I1I. Lens Distorticn

Field angle: Tl 15* T ETH 35= 40=
Symmebrlc radial [um) o o 0 a (4 1
Decentering [um) ] { | 1 2 2
Syiemaeteic cadlal Decenktersing Calibrated
distortion parameters distortion parameters principal point
Ky ™ D.37T6 = m'E Py = =0.1418 « 1u'§ e 0,008 mm
Ky = 01367 x 10"11 P, = 0,4358 x 107 Yiu = 0.003 mm
5{3 = DLZBE0 ® 10 - PH- 0.0000
Ky = 0. Doadg Py = LR H 4]
Kd = O Ooan

The values and parameters for Calibrated Focal Length (CFL), Symmetric Radial

Distortion (K, K Ky Ky %), Docenbering Distortion (B, Po,Pqa,Ful, and Cali-

brated Principal Point [point of symmeloy) (Mﬂ,?F] were determined through &
E

least=sguares Simultaneous Multiframe Analytical Calibration (SMAC) adjust-

mant. The x and y-coordinate measurements uwbilized In the adjustment of kthe

above parameters have a standapd deviation («) of 23 microns.

* Eqguipped wibkh Forward Motlon Compensatlion
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III. Lens Resolviang Power in cyclies/mm

Brea-weighbed average resolubion: 1323

Fleld angle: RS 12689 15" P an= 548 40=
fadial Lines 134 150 159 134 134 113 113
Tangential lines 134 159 134 113 113 113 a5

The resclving power iz obtained by pheotographing a series of test bars and
examining the resultant image with appropriate magnillcation teo Eind the
apatial freguency of the finest pattern in which the bars can be counted with
reasonable confidence. The series of patterns has apatlal freqguencies from 5
to 268 cycles/mm Ln a geometric series having a ratic of the 4th root of 2.
Radial lines are parallel to a radius from the center of the field, and
tangential lines are perpendicular to a radlus.

IV, Filter Parallelism

The twe suFfaces of the Wild 420 Ho. 756% and the 525 Ho. 7545 filters. accom—
panying this camezra are within 10 seconds of being parallel. The 525 filter
was uged for che calibration.

v, Shutter Callbration

Indicakted. axposure bime Effective exposuce Lime Efficicnay
1/125 Tipe ma w 17130 8 BO%
14250 4.00 ms = 1Sf250 8 A
1/500 2.00 ma = 1/500 5 BO%
171000 1.00 me = 101000 = BO%

The effective exposure bLimes were determined withk the lens at aperture £f4.
—ha method is censidered accurate within 3 percent. The technigue used is
Hethod I described in Rmerican Hatlonal Standard PH3.48-1972(R1378).

w1, FiLim Platen

The film platen mounted in Wild RC30 drive unit Ho. 5268-6831 does not depart
from a true plame by more tham 13 um (0.00053 Lnj.

Thi= camera if equipped with a platen identiflcation marker that will reglster
"GAl" in the data strip agea for each exposure.

{ 2.0f 4.
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VITl. Principal Polnts and FPiducial Coopdipates

d 3. {907} 7 2 (LBO"}
=i
£ K'-H‘ o
4 T
b s Poaitions of all points are referenced to
B an f;f the principal point of autocollimation
o i (PPR]  as origin. The diagram indicates
] ¥ PEA the orientation of the reference points
L J;f ‘R‘x when the camera is viewed from the back,
B s’ o or a contact pesitive with the emulsion
4 . up. The data strip is to the lelft.
& 4 e
i . =
a4 ot
(=] 1.10%] B A4 {ava=)

X coorzdinate

¥ pcocrdlinate

Indicated principal point, corner fiduclals 0.002 mn ~0.004 mmn
Endicated principal point; midaide fiducials -0.001 ~0. Do
Principal point of autooollimation (PRA) 0.0 .0
Calibrated principal point [pt. of sym.) ¥ar ¥p 0. oos d.003
Fiducsial Marks

1 -105. 996 mm =106 004 mm

2 1050997 105, 9932

3 =106 002 135,996

4 106,006 =106.004

5 =111.390 .00l

0 112.000 =0 005

T =0 004 111.994

& 0.003 =11%.005%

VITI. Disztances Between Fiducial Marks

Corner [iducials (diagonals)
[—2: 399%.805 smm d—4:  299.820 mm
Lines joining these markers intersect at an angle of 907 Q&' G4

Midside flducials
B—h: C2Z23.09Y mm T=H: 223.999 mm
Lines jolning these markers intarsect at an angle of 3907 DO7 LE®

Corner fiducials (perimetar)
1=3: 212,000 mm

2=3: 212000 e
1-43 212.003 tm 2=4:

211 . 995" mm
The method of measuring these distances is consldered accurate within Q.003 mm

Note: For GP% applicacions, the neminal entrance pupil distance from Lhe focal
plane Ls 286 mm.

T
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IX. Stersomcdel Flatness

Drive unit No.o: SZEE=531 Bage /Helght rabio: 0O.48
PFlaten ID: G631 M Lmans .:|:1i.:|:|,|z af Fiseld tested: 40%
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(valuea in micromebers)

The wvalues shown on the diagram are the. average departures from flatness (at
negative scaley [for twe compubter-sipolated skereomodels. based on comparabor
measurements on contact glass [Kodak Micro-flat) diapositives made from Kodak
2405 film exposures. These measurements are considered aceurate within 'S um.

X. System Resolving Power on film in cycles/mm

Area-weighted average resolutliom: &5 Film: Type 2405
Field angle: o Ta5% 15* 22,37 40* 35° q0°
Radial Lines oy a¥ G7 27 57 57 L
Tangential lines a7 57 5% 57 &7 48 G0

Bradish F. Jeohnson
Chief, Opkical Science Laboratory
Mational Happing Division

( 4'2f 4 )



