p3/10-03 11:18 FAX USeS OSL LABORATORY Zooz

USGS Report No. OSL/2923

United States Department of the Interior

U5 GEOLOGICAL SURVEY
BReston, Virginia 20292

REPORT OF CALIBRATIOR March 5; 2002
of Rerial Happing Camera

Camera type: Wild-RCO3I0H Camera serial no.: 5364

Lens type: Wild Unliversal Aviogon A4-F Lena serial no.: 13150

Hominal focal length: 153 mm Maximom apertures: £/4
Tesat aperture: £/4

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

Reference: LH Systems, LLCD purchase No. XXXXX,
dated XXXXXNXXXNLXK

These measurements wWwere made on Kodak Micro-flat glass plates, 0.25 inch
thick, with spectroscoplc emulsion type 157=-01 Panchromatlic, developed in P=19
at 68°* F for 3 minutes with continvous agitation. These photographic plates
wvere exposed on a multicollimator camera callbrator using a white light source
rated at approximately S200K.

I. Calibrated Focal Length: 152.821 mm

II. Lens Distortion

Field angle: 7.5% 15# 22.7" ag= 35 40
Symmetric radial (um) 0 o 1 1 1 -1
Decentering (um) Q Q o v] Q o
Symmetric radial Decentering Calibrated
distortion parameters distortion parameters principal polint

. B 0.1163 x 10~ x. = 0.001 mem

= (0.3857 x 10" =
:‘: = -0.4672 % :u:r:f2 p; - -0.2498 x 1077 :..-E = 0.002 mm
K, = 0.3017 x 10 P, .= 0.0000
Ky = D.0O00 P, = '0.C000
K, = 0.0000

The values and parameters for Calibrated Focal Length (CFL), Symmetric Radial
Distortion (KprKqaKs Kq Ky, Decentering Distortion (Pq,Pq.P3,Pgly and Calli-
brated Principal Point [point of symmetry) {*¥yr ¥p) ware determined through a
least-sguares Simultanecus Multiframe Analytical calibration (SMAC) adjust-
ment. The x and y=coordinate measurements utilized in the adjustment of the

above parameters have a standard deviation (g) of £3 microns.

* Egquipped with Forward Hotion Compensation
. { 1 of 4 )
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III. Lens Resolving Power in cycles/mm

hrea-weighted average resolution: 89

Field angle: o= 7.5% 15%" 22.7* 30" 25@ 40=
Radial Lines 9L 55 113 a5 25 85 &7
Tangential lines 95 a0 g5 a5 a5 ao 67,

The resclving power is obtained by photographing a series of test bars and
examining the resultant image with appropriate magnification to find the
spatial frequency of the finest pattern in which the bars can be counted with
reagonable confidence. The series of patterns has spatial frequencies from 5
to 268 oyeles/mm in a geometric series having a ratioc 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 radius.

IV. Pilter Paralleli=m

The two surfaces of the Wild 420 filter No. 7937 and the 525 filter No. 7928
accompanying this camera are within 10 seconds of being parallel. The 525
filter wan used for the calibration.

¥. Shutter Calibration

Indicated time Rise time Fall Time % width time Nom. Speed Efficiency

(sec) (# sec) u sec) (ms) (sec.) (%)
1/125 1717 1728 B.21 1/140 87
1/250 837 819 4.27 1/270 87
1/500 448 447 2.14 1/540 27
1/1000 223 225 1.10 1/1050 87

The effective exposure times were determined with the lens at aperture f£/4.
The method is considered accurate within 3 percent. The technigue used is
Method I deseribed in Rmerican National Standard PH3.4B8-1972(R1978).

VIi. Film Platen

The film platen mounted in Wild RC30 drive unit Wo. 5364-739 does not depazt
from a true plane by more than 13 um (0.0005 inj.

This camera is equipped with a platen identificatiocn marker that will register
®739" in the data strip area for sach exposure.

{ 2 af &4 )
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VII. Principal Foints and Fiducial Coordinates
d 3 (909 7 2 (180*)
a
AN o : xﬂ
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™, s Popitione of all pointe are referenced to
8 H"‘H e f.“'f the principal point of autocollimation
t , {(PPA) a8 origin. The diagram indicates
r 5|A > PPA B |B the orientation of the reference points
i - \ when the camera is viewed from the back,
P f,- “ or a contact positive with the emulsion

i . up. The data strip is te the left.
8 j{;’ ‘M‘a
i &
4 ~ I
e 1 (0°) 8 4 (270%)

X coordinate T coordinate

Indicated principal point, corner filducials =0.005% mnq 0.003 mm
Indicated principal point, midaide fiducials =D.00% 0.002
Principal point of autocollimation (PPA) 0.0 0.0
Calibrated principal point (pt. of aym.) Xoe ¥ 0.001 0.002
FPiducial Marks

1 =106, 006 =105.997 mm

2 185.99& 106.002

3 =10&.005% 10%.998

4 105,999 =105.997

5 -110.007 0.001

& 109 .99% 0. 004

7 =0.00% 109.993

5 -0.004 =110.00%
VIII. Distances Between Fiducial Marks
Corner fiducials (diagonals)

1-2: 299.814 mm J=4: Z99.B13 mm

Lines joining these markers intersect at an angle of 90° 00' O5=

Midaide fiducialm
5-6: 220.002 men T-B:
Lines joining these markers intersect at

215.%%% mm
an angle of B3" 5%° L&-

Corner fiducials (perimeter)
1-3: 211.996 om
1=4: 212.005 mm

212.000 mm
211.99% mm

2=31
d=d =

The method of measuring these distances is considered accurate within 0.003 mm

For GFS applications, the neminal entrance pupil distance from the focal
Plane ia 282 mm.

Hote:
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IX. Sterecmodel Flatness

FMC Driwve Unit Ro.: S53I64-T7310 Base/Height ratioc: 0.6
Platen ID: 739 Haximum angle of fiesld teasted: 400
i = = ST i -
2 L -
£ |
a | .
=1
- :
t
e | 2 2 =1
L |
P
] ol
. |
i
a - 3
e |
L
Stersomodal

Test point Arcay
{values in micromaters)

The wvalues shown on the diagram are the average departures from flatpess (at
negative scale) for two computer-simulated sterec models. The values are
based on comparator measurements on Kodak 4425 copy film made from Kodak 2405
film exposures. These measurements can vary by as much as + 5 um from model to
model .

X. &System Resclving Power on film in cycles/mm

Arca-welighted average resclution: 42 Film: Type 2405
Field angle: oe 7.5% 15" z2.7° an=e 35~ &0
Radial Lines 48 48 45 40 48 40 40
Tangential lines 48 48 40 40 40 40 40

Gregory I. Snyder
Commercial Imagery Project Manager
Hational Mapping Division
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