United States Department of the Interior

GEOLCGICAL SURVEY
RESTON, VIRGINIA 22092

REPGRT GF CALTBRATION

Acrial Yapping Comera

August 30, 1977

Carieya type _ Zeiss RMK A 15/23 Camera serial no. 119018 .

Yone type Zeiss Pleogon A4 Leiis serizl no. 118969

dominal focal lengih 153 mm Maximum averture  f/4 L
Test aperture f/4 e

Submitred oy
Keystone Aerial Surveys, Inc.
Philadelphia, Pennsylvania 19114
Reference!  geygtone purchase order No. 0713 dated August 15, 1977

irements were wade on Kodak microe flat glass clates, (.25 ineh thicl

plc emuision type V-F Panchromatic  , dezveloped in D-19 at
6871 for 2 MLJHLCQ with continuocus agitation, Thees photogrephic plates were
exposed on a multiceilimator camera calibrater using 2 white light source rated
at approximately 3500K,

I. Calibrated Yocal Length: 152,927 mm

This measuremnsnt js considered accurate within 0.005 mm

IT. Radial Distortion

D for azimuth angle

Field 5& o e .ﬂ
angle - 0° A-C 90° A-D  180° _1; -D 270" BC
(degrees) um ym um um . um
7.5 -1 -2 -2 -1 0
15 -2 -3 -3 -2 -1
22.5 -4 -6 -3 -4 -3
30 0 -1 -1 -2 2
35 0 -1 2 -3 4
40 3 1 7 2 3

The radial divtortion measurad for each of & radili of the focal plane
separated by 90° in zzimuth. To zinimirze plotuing eriosr due to distortion, o
full leasr-squares solution is used tc doternine the calibrated focal length.

W is *ho nverage distortion for a given field angie. Values of dictortion

D tascd en the calibratad focal lerngrh referred to tihe calibrated principal
nciq. (pciﬂt of fywmeLLv) are listed Zor azimuths 0°, 90°, 180°, and 270°,

The radial distortion Is given in micrometres and iudlicates the radial displace-
ment of the image from its ideasl position for the calibrated focal length., A
positive valve indicates a displacement away from the ceater of the field.

These moasurements ara considered accurate within 5 um.
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1I1. Resolving pover in cycles/mm Area-weighted average resolution 74.8

Field angle: 0° 7.5° 15°  22.5° 30° 35° 40°
Radial lines 113 95 95 95 80 67 57
Tangential lines 113 113 113 80 67 57 48

The resolving power is cbtained by photographing a series of test bars and
examining the resulting image with appropriate magnification to find the
spatial frequency of the finest pattern in which the bars can be counted
with reasoncble confidence. The series of patterns has spatial frequencies
from 5 to 268 cycles/wm in z 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.

1v, Filter Parallelism

The two surfaces of the B No. 119067, D No. 119125 and KL No. 118919 filters
accompanying this camera are within ten seconds of being parallel. The B
filter was used for the calibration.

V. Shutter Calibration
Indicated shutter speed Effective shutter speed Efficiency
1/200 3.8 ms = 1/260 s 75%
1/400 1.9 ms = 1/530 s 75%
1/600 1.2 ms = 1/800 s 75%
1/800 0.9 ms = 1/1070 s 75%
1/1000 0.8 ms = 1/1300 s 75%

The effective shutter speeds were determined with the lens at aperture f/ 4
The method is considered accurate within 3%. 7The technique used is Methoad T
described in American National Standard PH3.48-1972.

V1. Magazine Platen

The platen mounted in  FK 24/120 film magazine No. 3582 and 118778
does not depart from 2 true plane by more than 13 um (0.0005 in).

The platens for these film magazines are equipped with identification markers
that will register No. CZ035 for magazine No. 3582, and No. CZ047 for magazine
No. 118778 in the data strip area for each exposure.
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VII. Principal Foint and Fiduelel Coordinatec

3_050°) 7 v 2 (180°)

n ///
Positions of all points are referenced
to the principal point of autoccllimation
as ovigin. The diagram indicates the
A

sl orientaticn of the reference points when
.y

the camera is viewed from the back,; cr &
\\\\\ contect poeitive with the emulsion up.
// The direction-of-flight fi@ucial marler
, >, or data siviv isg to thi raft,
4
b et _.C -
0°) 8 4 (270°%)
' ¥ coordinate Y coordinste
Indicated principal point, corner fiducials -0.005 mm 0.001 mm
Indicated principal point, midside fiducials 0.003 0.005
Principal point of siitocollimation 0.0 0.0
Calibrated princisa’ point (point of symmetry) -0.011 -0.001

Fiducial Marks

1 -104.988 mm -104.993 mm
2 104 .975 104.993
3 -105.001 104.996
4 104.991 -104.993
5 -112.993 -0.003
6 113.002 - 0.013
7 -0.010 112.999
8 0.016é -112.998

VIII. Distances Between Fiducial Marks

Corner fiducials (diagonals)
1-2 296.949 ©mm 3-4 296.971 nm
Lines joining these markers intersect at an angle of 89° 59' 50"

Midside fiducials
5-6 225.995 m 7-8 225.998 mr
Lines joining these markers intersect at an angle of 90° 00' 10"

Corner fiducials (perimeter)
1-3 209.989 nn 2-9 209.977 m
1-4 209.978 mm 2-4 209.986 e

The method of measuring these distances 1s considered accurate within 0.005 mn.
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Camera Fo. _ 119018 Lens No. 118969 Magarine No. 3582
Fozal length 152.927 mm Mazim:m anzle of field tested 40°
Rase-~height ratic 0.6 Accvracy of determination 3 um
Platen ID No. CZ035
i 12
=1_
19 17 10 Direction of
flight
=/
-16 =4
Stereomodel
Test point array
(values in micrometres
The wvaluaer chown on the disgze»n zoe the gverage dewarturas fron Slurress

(at negative scale) for
comparator measurements

13
two coapuler- 51mu1at

d °t8YeonoaelQ based on
orn contact glass (Kodak

ricro flat) diapcsitives

made from Kodak 2405 film expecsures.

Resclving Yower, in cy

cles/m

Area-weighted aversge resolution 41.0

Film: Type 2405

Field angle: p° 7.5° 15°¢ 22.5° 30° 35°  40°
Radial lines 67 57 48 48 40 40 34
Tangential lines 67 67 57 48 40 28 28

Willizm P, Tayman
Branch of Research and Design
Topographic Division
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USGS Report No. RT-R/346

STEREOMODEL FLATWFSS TEST AND TILM RESOLUTION

Camera No. 119018 Lens No.  11R949 Magazine No. 118778 .
Focal length 152.927 mm Maximum angle of field tested 40°
Base-height ratio 0.6 Accuracy of determination 5 um

Platen ID No. CZ047

=8_ =12.
4
18 7 8 Direction of
— flight
—=1
=15 -2
Stereomodel

Test point array
(values in micrometres)

The values shown on the diagram are the avevage departuves from flatmness
(at negative scale) for two computer-simulated stereomodels based on
comparator measurements on contacl glass (Kodak micre flat) diapositives
made from Kodak 2405 film exposures.

Resolving Power, in cycles/mm Area-weighted average resolution 40.7
Film: Type 2405

Field angle: 0° 7.5° 15° 22.5° 30° 35° 40°
Radial lines 67 57 48 48 40 34 34
Tangential lines 67 67 48 48 40 34 28

This report supersedes the previous calibration of this camera contained in USGS
Report of Calibration No. RT-R/35, dated January 25, 1974.
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William P. Tayman
Branch of Research and Design
Topographic Division
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