USGS Fepor:t Mo, O5L/2336

United States Department of the Interior

UE GEOLOGICAL SURVEY
Resion, Yieginie 20192

REPORT OF CRLIBRATION July 11 1997
of Aerial Mapping Camera

Camera type: Wild RCI0* Camera serial no.: 5097

Lans bype: Wild Universal Rviogon Ad-F Lens gserial no.: 13134

fleminal focal length: 153 mm Maximum apertuce: £ia
Test aperture: £

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

Beferance: Tuck Enginssring, Inc., purchzas
ordar Ha. 2251, deaked July 9, 1097,

These measurements were made oh Xodak Micro-flat glass plates, 0.25 iwach
thick, with epectroscopic emulsion type 157-01 Panchromatic, developed in D-19
st 88° F for 3 minutos with contlouous agitation. These photographic plates
were cxposed on & multicollimator camera calibrator using a white light sourcae
rated at approximately 5200K.

i. Calibrated Focal Length: 1BZ_B42 mm

11.. Lens Distorticon

Field angle: o 157 227 3a* 5% 40°
Symmetric radial [um) i 1 1 1 1 -1
Dacentering {um) Q 4] i 1 i Ll
Symmetris radial Deconter bng Calibrated
distortion paramoebers distorticn parameters principal point
Ky = =-0.1500 x 107 P, = =-0.4484 x 1078 X = 0,001 mm
K, = -0.0561 x 18 0 P, = 0.8502 x 1077 yp = =-0.007 ma
K, = 0.8192 x 10717 Py =  0.0000
?:3 = I nla L b E'__1_ & £, Q000
X " . oogo

The valuea and parameters for Calibrated Fecal Length (CFL), Symmetric Radial
Distortion ¢ﬁD.H1,HE,R3,K¢], Decenterlng Dlacortion [P1.PR,PJJPQI. and Cali-

brated Frincipal Polint [point of symmetoy| o owere determined. Ehoough a

(5.0
BB

least=gguares Simultaneous Multiframe RAnalytical Calibratien (SHAC) adjust-

ment. The x and y-coordinabe measurements utilized inm the adjustment of the

above parameters have a standaibd deviation (o) «f £3 microns.

* Eguipped with Porward Hotion Campepsaktion
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I1I. Leng Eesclwving Power in oyclesfmm

hrea-weighted average resclution: &3

Field angle: oo T 15" oo ki o ane 35 40
Radial Lincs 113 113 a5 a7 35 HE B
Tangential lines 113 113 a5 B0 g0 &7 (o

The resolving power is obtained by phetographing a series of test bars and
oxamining the resultant image with appropriate magnification te find the
spatial frequency of the finest patters in which the bars can be counted with
reasenable confidence. The series of patterns has spatial frequencies from 5
to 268 cyclea/em in a gecmetric 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 radiug.

IV. Filter Pazallellam

The tws surfeces of the Wild 470 Pan Ho. 6976 -and the 25 Pan Ho. 7025 filters
accompanying this camera are within 10 seconds of being parallel. The 525
filter wag used for tho calibration.

pF shutter Calibration

Indicated exposure time Ef fective exposSere Time Efficiency
1125 B.00 ms = 1125 5 Bly
142540 420 me = Lf2400 8 El%
1/5040 2,10 mz = Lf47% = 214
1/10040 1.08 ma = /95049 B1%

The effective exposure times were determined with the lens at aperture ff4.
The method is considered accurate withlin 3 percent. The technigue used is
Mathod 1 deseribed in Amerlean Hational Standard PHI.AB=19T72({R1I9THE).

Vi. Film Platen

The film platen mounted in Wild RC3I0 drive unit Ho. 5097-2 doas not depart
from a true plane by more than 13 um (9.0005 in).

This camera is eguipped with a platen identification marker that will register
"ar in the data strip area for each exposure,
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WII. Principal Points and Fiduclal Coordinates
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Positiona of all points are referenced Eo
the principal point of autocollimation
(FPh) asz origin. The diagram Llndicates
the oriemtation ©f the referoence poinks
when the camera ls wviewsd from the back,
or ‘a contact pasitive with the emulgion
up. The daka strip is to the left.

4 (270°)

¥ coordinatce T coordlnace

Indicated principal peoint; corner fidiclals 0L a0 mm 0.000 e
Indicated principal point, midside fiducials 0.ood =0.003
Frincipal polint of autocollimation {(PFPL) Qe Q:0
Ccalibrated principal point (pt. of sym.) xp,yp 0.00l =4. 007
Fiducial Marks

1 =105.997 mm =106.005 mm

il 106 . 001 106,000

3 -105.592 1051996

4 106006 =10, 003

5 =110, 000 =0.04a5

B 110,004 =1.001

7 G.odq 110.000

B L, 004 =110.004

VIIL.

Distances Bebtween Fiduoeclal Marks

Corner fiducials {diagonals)

1-2: . 285.814 mm

d=d4: 29%.B11 e

Lines joining these markers Intersect at an angle of

Midside fiducizls
Bag:  220.004 mm

Lines joining bhese markers

corner fiduciales (perimeter)

1-3: “211.339 @mm
1-4: Z212.003 pon

T—H: 220 004 - mimn

fntersect at an angle of

2=F: FL1.9%92 mm
F=g: 212.003 mm

B39

Ba¥

55t 57"

Bas S0®

The method of mepasuring thege dlatances is considered accurate within J.003 mm

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

plane is 282 mm.
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IX: Stersomadel Flaktness

FHEC DOrive unit Ho.: 50872 Base/Height ratio: 0.6
Flaten ID: 2 Maximum angle of fleld tegced: 407
d T e
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Stereomodel

[, o

Pest point acray
iwalues in micecometers)

Thie wvalues shown on the diagram are Ehe average departorées [rom flatness (at
negative scale) for two computer-simalated stereomodels based on comparator
measuraments on- contackt glass (Kodak Micee-flat) diapositives made froec Kodak
2405 Eilm exposuresz. These measurements are conslidered accurate within bHoum.

X. Bystem Resolwving Power on £ilm in aycles/mm

Aroes-weighted average resclublon: 44 Film: Type 2505
Field angle: e o i 1 15" e 30% J&e ab?
RBadial Linpes 57 T ] 48 410 &5 48 g
Tangential lines 57 48 48 48 &0 41 a4

This aerial mapping camera calibration report supersedes the previously isaued
USGES Report Mo, OSLS139%, dated Wovembero 10, 1988.

Bradish F. Johnson

Chief, Optical Science Laboratory
Wational Mapping Division
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LENS RESOLYING POWER

ige | . ; REPORT Mo, &5 L HEEE&.

LENS No. __[ D130

Max. .‘!l'--',:ll.lrl"l.qu: '-]i:‘.ff—‘:lr|

" Tast ApﬂrTUru:J:"r'r'f
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