UEGSE Report Ho., OSLJ2519

United States Department of the Interior

1.5 GROLOGICAL SURVEY
Tieston, Mirgznio 20792

HEPORT OF CALIBDRATION Jal::luﬂr]," 20, 1599
of Rerial Mapping Camera

Camera type: Wild RCINS Comera serial no.: 5260

Lens Type: Wild Universal Aviogan [f4-35 Lens serial no.: 13314

Hominal focal length: 153 mm Maximum aporture: Efd
Test aperture: £/4

Submitted by: Tuck Engineering, Inc.
BElg Stone Gap, Virginia

Reforence: Letter dated January 20, 19%%, from Ms. Phyllis Tuck.

These measurements were made on Kodak Micro-flat glass plates, 0.25 inch
thick, with spectroscopic emulsion sype 157-01 Panchromatic, developed in D=19
at 68° F for 3 minutes with continuous agitation. These photegraphic plates
were exposed on a multicollimator camera calibrator using a white light source
rated at approximately S200H.

I Calibrated Focal Lesgth: 153,124 65

IT. Lens Disterticn

Field angle: TG 15= 22.%* 30= 35 a0
Symmetric radial {um) =1 £ L 0 o 1
Decenbering (um) 0 o 1 1 2 3
Symmetric radial Decentering Calibrated
digtortion parametarsa distortion parameters principal point
Ky = 0.3604 % 107° Py = =0.1179 x 107% %, = 0.008 mm
K, = -0.5260 x 10°° P, = 0.1235 x 10°° ¥, = =0.001 mm
K, = 0.1523 x 10732 F, = 0.0000
Ky =  0.0000 P4 = 0. 0000
R4 = 0. 00oo

The values and parameters for Calibrated Feeal Length (CFL), Symmetric Radial
Distortion (FpeByeBo Ry 8,), Decentering Pistortion (PysPo,Po,Py), and Cali-
brated Principal Polnt [point of sysmatry) {%,r¥,) were deteormined through a
least-gquares Simultanecus Multiframe Analytical Calibratien {SHRC) adjust-
mant. The x and y-coordinate measurements utilized in the adjustment of the

above parameters have a standard deviation (o) of *1 microna.

* Bguipped with Forward Motion Compensation
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IIT. Lena Resolwving Power Ln ayveles/mm

Area=-weighted average resclution: 124

Fleld angle: o= T 15% b oy Ll A0 35% qa=
Fadial Lines 134 159 159 159 134 113 113
Tangential linen 134 1549 1549 113 134 95 i

The resolving power is cbtained by photeographing a series of test bars and
examining the resultant Image with appropriate magnification to find the
spatial frequency of the fipeat pattern in which the bars can be counted with
reagonable confidence. The series of patterns has spatial frequencles from 3
Lo 268 oycles/mm in a geomebric series having a ratio of the 4th root of 2.
Radial lines are parallel to a radius from the center of the field, and
tangentlal lines are perpendicular to . a radius.

IV: Filter FParallelilsm

The tws surfaces of the WL1d 420 Ho. 7569 and the 525 Mo, 7025 filters accom-
panying thla caméra are within 10 seconds of being parallel. The 525 filter
was used for the calibration.

W, Shutter Calibraticon
Indicated exposure time Effective exposure tlme EEficiency
1/125 7.33 mg = 1/135 = TG
1/250 .00 ma = 1,/250 5 Teu
1,/500 1.20 ma = 1/535 = To%
11000 1.00 ma = 1/1000 o TR

The effective exposure times were determined with the lens at aperture £/4.
The method is considered accurate withim 3 percent. The technique used is
Methed I deseribed in Amerlcan Mabional Standard PHILAE-1972(R1978)-

¥i. Film Platen

The film platen mounted in Wild Re30 drive unit He. 5268-631 does not depart
from a true plane by more than 13 um (0.0005 inj.

This camera is equipped with a platen identiflication marker that will register
"631" in the data strip area for each ekxposure.

(2 of 4 )
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Positions ol all points ace referenced to
the principal point of auktocollimation
The diagram indicabtps
the eoriemtation of the reference polnts
when Ehe camera is viewsd from thoe back,
or a contack poalitive with the emnulalon
up.  The data strip ig co the left.

arigin.

YII. Principal Polnts and Fiducial Coordinates
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X goprdinate

Indicated principal point, corner fiduciale

Indicated principal poink,

Principal point of autocollimation [PFA)

Callbrated principal point [(pk. of sym.) e ¥

Fiducial Marks

¥IIEs

o~ A & hE

Distances Retween Fiducial Marks

Corner fiduciala (diagonals)
2599 .818 mm

1-2=

Lines jaining these markers interseckt abk an angle of

Mideide Fiducials
=6z

LA3.99T mm

F=8: 2Z4.008 mumn

Lines joining these markers inbteracck at an angle of

Corner fiducials (perimeter)
211.95%4 men
212.003 mm

pE_E

Y=gt

212001 mm

i i
i 211.995. thn

=
F—

59 59" 54"

¥ ocoordinate

0,003 mm =0 . 001 mm
midside fiduciala 0,004 d.003
0.0 a.0
o 0,008 =0, 001
=106 002 mm =105 _ 928 mm
106,008 105, 997
=10%._993 105,996
106, 000 =106, 59%8
=112 .000 0006
111,957 =0, 003
0,011 112.001
= D03 =11%.004
A-4: 299 804 mm
QO 00 O7=

The methaod of measuring theese distances is considered acourate within 0,003 mm

Hote: For GPS applicationsz, the nominal entrance pupil distance from the focal

plane la 27

& men.

i3 af 4 )
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1x. Sterconcdel Flactness

FMC Drive unit No.:  52659-631 Base/Height ratior 0.5
Platen ID: G31 Maximum angle of field besbed: 40%
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Steroomadal
Taat point array
(waluesa in micrometaersa)

The walues shown on EBEhe di&Qrum are the avaerage daparcurqs from flatness [at
negative seale) for twe computer=simuelated stereomodels bascd on comparabor
measurenents on contact glass (Kodak Hicro-flat) diapositives made from Kodak
2405 £film exposures. These measurenents are considered accourate within 5 um.

£. System Resolving Power om film in cyocles/mm

Area-weighted average resolution: 58 Film: Type 2405
Field angle: 0= ¥ iyl 152 22,71 30" L 44
Radial Lines 67 67 Ly 67 ¥ qag 448
Tangential lines a7 57 57 57 57 o 40

This nﬂrinl mapping camera calibration report superscdes bhe previously fssued
USGE Report Mo. O5L/2184, dated April 3, 199&.

?ﬂ&ﬂﬁéﬁ il fﬁi@prﬂbb;

Frank C. Maccue
Chief, Optical Hcience Lakoratory
Kational Mapping Division

{4 &afF 4 )
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Fesolving Fowear {oyclesimm)

LENS RESOLVING POWER AT MAXIMUM APERTURE
05L2519 Lens No. 13314
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