


.0 OPITCAL BAR BARORAMIC CAERA (P6)

*Ehﬁ @@n¢ramiﬁ vEmers had an epparent maliunction of the Autematic
Exposure Contrel {ABC) sensor resuliing in an over exposure of the film,
This problem wes noted through the telemetry data and was scoounted
for in processing of the Film with the resuls thed all sxposures Bre
useble, As an estinmte of the expusure problem, 630 of the frames
ware from & to 2 whops overesposed, , 13% were normel wd DY {near
terminator) weve jmﬁ&ﬁmeﬁpmsadm For further detalls see the ﬂ@ﬁll@-lé
Mizzion Repord.

The CTE time for center of each exposure wes read ang ig tabuiated
in Teble h.1l. A5 with the NGBS the CTE time éan'he relgted to UTC
{uEno) asing méhl-& f.l.

The Defenve Mapping Bgency, Topographic Tenter {IMATE) will
transforn {rectify) the photography using the orbital support deta.
They will profiuce one seh of rectified Fipat generation mester negatives
from the sevond gensrabion positive provided by Manned Specscraft ﬂenﬁer
(MSC). MSC will then produce the reguired sets or rectified products to
provide the weers. Tois product will be referved to as a rectifisd
seoond generation negabive/positive. Definitions of the produchs are
ar Follows:

e aﬁc@%ﬁ.ﬂgneraﬁiﬁﬂ ¥anter Positive - The film provided by

MEC made directly from the fight film,

Z. BReetifled Pilrst Generebion Master Hegetive ~ The rectified
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CAMERA CALIBRATION RESULTS

Lunax }?Lap'piﬁg: Camera SN-005 _S‘._t"elia: Calibrat for.

b

cradi -Lefxm.-{ZG'gﬂ;C-;f:_ns.t‘;a_z_z_ts of znmma}a; Ceometry

EFL = 75.908 o, S 8D, = 0,003
CFL = 75.936 mm. §.D. = 0.603

Principal Point With Respect to Indicated Principal Point :
- {Indicated principal point: % i_pp'm 0.0 mme, ¥ 1pp = 0.0 mim. )

x, = ~0.010 . $.D. = 0.001 mm.
Yo ™ ~0.004 wm. $.D, = 0.001 omw.

Radial Distortion Parameters (Associated with EFL)

K = -0.13678194 x 107> $.D. = 047248211 x 107"

9

K, = 0.53824020 % 10~ $.D. = 0.18745325 x 1070

i3

R, = ~0.52793282 x 107 0.22270336 x 1027

Lens Decentration Distortion Paramecers

3, = 0.12275363 x 1072 5.D. = 0.5845871% x 10~

]

2 9

J. o =0, 24585263 x 10 0.12912871 x 10

2

@’9 = 1. BR8%9721 radians 0.47117268 radians




Internal Geomatry
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ION ¥OR TERRATN CAMERA, LENS NO, 705

‘._'Iadiﬁsﬁgagﬁ_ﬁ

~Galibrated Princinal Point
R = 0E0 mm
¥p = - 004 wm

{Fmulsion Up)

negative
Direction of Fiighe

Flgure 1.




~0. 002218617 “0.000356483
«0, 304011499 ~0,994576087
0. 994573620 -0, 104010962

Relarive Orientation Angles {Degrees, Minutes, Seconds)

AOMEGA = -85 58 12,727
PEI = O 7 42,789
EApEA = D 0 25.334

Covartanice Matrix

- 0.19674 % 16710 “0.62779 x 107+ 0.65630 x 107+

: 16 o550 x 1070

9 .

| 0.6277% % 107 0.36913 x 107

o pegsese w1077 oussso x 1070 0089801 x 107

. Standard Devistfon of Ortentation Angles (Arc-seconds)
;‘s'asbj.l OMEGA ~ 0.92 |
S SQE.?ﬂI o
8,D. XAPPA = 6.18
'”J;giﬁiiﬁzicai*bata-¥xom Sdmultanesus Solution
weightad Sum of Squares = D.047418
' Pegrees of Tresdom = 1830

Seandard Deviation of Unit Wedght = 2,005 mm.




Magter Figuefal Cvordinste ldst for Terraln Capers

(Dats provided by Falrchild Company)

Note: All coordinates sre is wiliimeters. FRafer to
Figurve 1 for fiducial positions

60,222 ﬁ‘m  60.006

0,000 AT, = =30.769

~50, 210 E*a - B, 040

0,062 C’x 30.891

&0.022 ' ¢ = 60.172

=~ $.003 E’x- 30,747

~B. 021 B*Y -59.896




iR STELLAR CAMERA;

o ow 0, 000w D

*ifZaiihrataﬁrPP
%, = .075 s
Fg-“ =026 g

D

{Bmulsion up)

negative

Divection of Flight

Figure 2.




Galibration of Unic SHe00S

v3$11 manmuration by Aufmmmtria utdlized. the ariginal
' _fnaga£iva Eiim stellar ﬂﬂpoﬁu?ﬁs whimhware obtnine& ﬁhe night
“of 22 Jume 1971 #t vﬂm %i;a Sands facinty.
. A eopy uf the Inncming Acceptanne Tast by Fairchild
.'jcamera and dateﬁ Apfil S 19?1 gave ‘the 1ens serial aumbez
. her basic daza far the mapping ﬁamera,L Howewer, ﬂcthing
__s'haea raceivad by éutometric fﬂr thie 35w ateilar came

"iiy, a leﬁs serial aumber of 103 has;.een ‘a8 igned to ;h‘

vien aﬁiaﬁ camara since 1o othey identifinatien is available.j?fff

jtian Az, is Tépresented hy an addapower

: 1’ 931&1 in r, the rﬁﬁial distavice frum the ptincipal pnint.

ar e kge? 4 K + Ry

;&hégxﬁkﬁd'§;gﬁ§§ggéntﬁ-df“rfara
Bx, = (x') Bt/r & {x*) {K.Irz + Kgx“f + KIB’?"E}

By = (¥') Sr/r = {y') (Kirz'+ Kyps +-Kj¥5},
where x* and y' ‘are the measured {zage coordinates relartive

“to the primcipal ymi it origin.

Tangéntial distortdon, it, is repressnzed by an evenw

power polynosidl {n r.




bt = it 4 ggrd

The % and y components of At are

hxy = =At sin $y = —(Jgrz ¥ eré) sin $q

Aye » Ot cos $, = {Jixg “ eré} cos §,

where ¢, 18 the angle the axls of maximum tangential distortion

makes with the z-axis.
The %' and y' image coordinates can be corrected for radial

snd vangential lens distoértion by the funcelons
x = {1+ X2+ Kgr“ + K3xd) x° - {ng? + J3r%) sin %6
y = {1+ Rirz + Kgré + K3x6} y* + (Jirz + JQ:Q) eos g

where % gand y are corrected imsge coordinates and Ky, Ko, K3, Jg,

Jps $, ave the distortion parameters given by the calibration.

Rndigg?&iatﬁrticn gurves for ferrain cemers 1énn §h5 gre pregsented
in Yigure 3. The figure gives the EFL radiqn’diitnwtion curve from
the steéllar calibration and compares the correspondiﬁg CFL curve
with the Fairchild CFL curve as determined by laboratory methods.
Hoth OFL curves repreézent radial distortion characteristics under
vacuum conditions, balanced for equal positive and negative distor=
tion‘valuea;

Studigs made by Faipehild indicate that a negligible change In
distortion occurs when the camera is operated under vacuum condi
rather than the a:%hs¢heric corndicicons under which the stellar
bration was performed. As a resuit of the supporting Fairchild
data given below, no adjustment is made for the change in operating
medium from 5000 feet altirude (610 mm. Hg.) to wacwum (0.0001 mm.
Bg.)-.




Pistortion Change

(Hicvonetera)

s 35
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Relavdive Orientation Svsteo

The velatiys orientation matrix

fay P3p Taj

pivey the anguiar orientation of the stellar camera coordinate system with res-

pect Lo the terrain cazmera coordinate system. The orlentarion matrix can be
factored into three orthogonal matrices each representing a simple votation of
the stellar camera coordinate system about & particular stellar axis. The se-
quence of the three retations must be specified, because different ampular or-
iemtations result from different sequences, The ordentation of X Yoo Zg with
respest to MTQ Yors RT can be developed as follous.

Consider a stellar camera coordinate system x, ¥, 2 initially colnci-
dent with the terraln camera coordinete systen X.Tﬂ YT, ZT {refay to Figure 4).

“Mhe three votations » o, B, k sre applied te the stellar camera coordinate axes

in the given sequence to place the sysfem into icts final positicn, Xeo Vo 20

w {roll) - Rotation about the x axis. Positive w takes +y axis
toward the +¢ axis, resulting in %', ¥%,, 2' Iin Figure
&,

# {piteh) Botarion about the y'axis, Posizive £ takes the +z
axis toward the +x' sxis, resulting in x", y", 2"

in Figure 4.

Rotation about the z' axis.

axis toward the y"

axis, resulting in
rion of the stellar camera coordinate

z, in FTigure 4.




Figure 4. Orientation of Srellar Camera Coovdinate System

With Regpect to Terrain Camera Coordinate Syatem.







" NOMIWAL FOCAL LENGTH .3 INGH

¢ MAXTMUM APERTURE__ F/2.8

FORMAT. ___ 1,25" DIAMETER




) SPACE. D DEFENSE SYSTEMS - -
=_lE!x?:?h”*'Iu’; AND- INSTRUMEﬂT CGRPORATION-
gunda Cal ifcm'w B

DATE;@@QEEN§¢¥€Q§1519?9_ #

Rf-zsawmc "?éﬁmr{l. .

 PIAG. #1 AWAR 81_1 S

RELATIVE TLLUMINATION =
50 : 230 Axis 2%0 o 50 7 30 109
97% - 100% 100%  100% 967 929  s6%

TRANSMISS TN

91.67%

RELATIVE APERTURE

Ff2.76




CALIBRATION CERTIFLCATE
Submitted by
FAIRCHILD SPACE AND DEFENSE SYSTEMS

1 A'ﬁivisi6ﬁ}q£_ irchil&;cameré.aﬁd_Insﬁ:umeﬂtﬂﬂbtparation
R o '.S_eguﬁﬂo, ‘Cal-ifo_m‘ia :

. DATE - February 15, 191 -

. LENS TYPE__ IKOGON "BV

SERTAL NUMBER . 205

NOMINAL FOCAL LENGTH 3 INCH

 MAXIMUM APERTURE F/4.5

FORMAT 4,5" x 4, 5" DIAMETER




. FAIRCHILD SPACE AND DEFENSE SYSTEMS |
SION-OF TAIRCHILD CAMERS AND INSTRUMENT CORPORATION
© . (El Segundo, California

| LENS TYPE IKOGON B DATE_ February 15, 1971
$’ER‘TAL‘-'NHMBER : _5.2-‘{).5. 3 o '

RESOLVING POWER

FILM 3404
PRDCES‘S'E?ZQ__}_ Min & 699 Mubil
TARGET CONTRAST  2+1

50 110° [15% |2

mm‘ _ 11351146 [135

. TANGENTIAL 35150 131 |1 : 83

- RELATIVE ILLUMINATION

o Axis 50 10° 15 200 250 3q@
Tooz Yoo Toor  Too% 9% bl B

:Ef = §5,8

CTemt TH e 4.5 = 4,5 = 6.747
W L EuS 667

: -L_e‘_r.;_-é.z-?iwrﬁnsmittance = 44 5%

AVAT = 6,747 = _6.747 = 7,29
v .858 . 926
AWAT = 7,29

RELATIVE APERTURE

EFL = 2.99302" = 4,28
EFFECTIVE APERTURE . 700"







ILD SPACE & DEFENSE 3YsS1EMS
h¢ld Camera & Instrument Corporation
; ns Lane, Syosset, New York
{Ba&a Revised 5-22- ?2} _
1231~DM4=3 o
DATA SHEET No, 7 Revision B . F/R 1231aA1

Nﬁnﬁ}iﬁP}?EE CAMERA NO, 71-005 . .. LENS NO, 205

 LASER AUTIMETER NO.____ :0005 |
LASER ALTIMETER GROUND MEASUREMENT POINT
‘The ‘positions of all peints are referenced to the Indicated Pr1n01pa1 Poxnt
C{IPP) as origin with the: straight 1ine drawn between:the A and B fiducials being
“eoincident with the X- axis. . The €D line goes- through the. origin but ia mot
:generally coincident with the Y- axis,

-$cale 1 Bex = 0,005 mm

' NOTE: Ewmulsion Down C

= 20,027 ym

p = 0,025 wm

w {3,028 pm

= +0. 014 mm

= 40,012 mm

w 40,013 gm

et | X

xi&f? - Location on X~ coordinate of Laser Altimeter Ground Measuremént Point
~ Location on ¥~ coordinate of Laser Altimeter Ground Measurement Point

- M4et! mnde

§ - .ot mode




" GAMBRA GATTBRATION DATA -

24w~inch Panoremic Camers

Camera 3/N 005
Lens 8/N N-45




_VEILING GLAR :MEASGREMENTS

" -PANORAMIC CAMERA
 FOR SCIENTIFIC INSTRUMENT
: MODULE

EXPERIMENT §-163

ITEX CORPORATION
Texington 73, MHassachusetts
pate _9-15-70
Hone Stpo N-45

N | eroser  huaLtTy Assurance|
PREFARED ! APFROVAL APPROVAL |

R, SHERLOCK | €, BACKE R. WESPISER

XM
gfﬁ?fgéﬂa

CUST./GOV'T. REP.

Reviewed '

Liies




values are iﬁ@éfitﬁ@ibagé_#gédl§5 £_e,.

”Méé%ath Dengirometer,

% Veiling Glare is computed from the black spot
density plot (attaﬁhéd}ffar3mudh-iiﬁidapaﬂitiﬁn"

Data Recorded By: _wha) bl Date: fivTe -

QA Monitor: H A 2 W O A id
: e r /. E |
 Prodect Approval: Lo/ Seteid ' I8/

;'Test Procedore No, _TP121

_ Page 8
Gl89-5 11/6% )

ITEX CORPORATION
Lexington 73, Massachupetts







TRANSHMITTANCE MEASUREMENT
ste Lens, PIAY 105150, Serial Wﬂ,ﬁifﬁgz_*___

ﬁaﬁimmat@r'ﬁaa&imgﬁ %
Ay B B, Trensmittance |

2 N I

se w8 1 i7z
I ’;’T"{' . _ E.S
%9 ) 37 | 4z
2.5 sy Y
e T 79 | ora
2re | 45 | qaq
2?';__ 5*9: R4

g ey A7 : ;:,,3.(3_
¥ <s | oy

Brap. mess of the calibrated standsrs Lambertian source
using the radiometer telescope.

* Brightness of the collimator target as seen from the lens
test position using the radiometer telescope.
Brightness of the calibrated standard Lambertian source
ueing the rsdiometer microscope.

Brightness of the collimator target serial image at the
image plane {lens in place) using the radiometer microscope

Date Recorded By: }45¢5i,f__ e Date: _tafis Yo
QA Monttor: AULY Bt Loz

Project Approval: f _;f,f  -:" JR§/§¢?ébb_

Test Proceduvie No. _ TP123 Page %

Q188-3 11765 ITEK CORPORATION
lexington 73, Maasachusettes




T STOP CALCULATION
Camers Lens, P/8 105150, Serial No. 45~ —

% ‘
Transmittance | T STOP

w0 355 | 4w
| . 372 1 57

_4BO 2. .

52 | 9.y s

st | 99 | ez

540 63.4 b2

; 680 433 4.4
720 wou4 4 515

. Legend

T STOP = E%—;.iﬂm where f/number iz 3.5 and

t is transmittance.

Deta Recorded By: AV e
QA Monitor: ,‘ FIAS :
Project Approval:;

Date: “/i2- 7o
/4/)’?,/7_{’
ref20/70

o
13

P Test Procedure No, _ TP123 , Page 9
‘ GQ189-5 11/%5 ITEX CORPORAYTION
lexington 73, Maszachusetts




TEST PROCEDURE

FOR
'PROJEGT S4bb
RELATIVE ILLUMINATION
MEASUREMENTS
PANORAMIC CAMERA
FOR SCIENTIFIC INSTRUMENT
MODYLE

EXPERIMENT S-~163

ITEK CORPORATION

Léixxmgton 73, Massschusolts

pate _ 9-15-70

Lene S/ 45

A BT . PROJECT DUALITY ASSURANCE.
PREPARED . APPROVAL APPROVAL

| _s_ng;g;ocx /| €. BACKE | R. WESPISER
Ll | & Backa | Gotle fronr P2
pate | 7 /70 | 2278 5] 70

CUST./GOV'T, REP.

Revieved

Qi99-1 11/85




Penorenie Ceters Lems, PJN 105150, Serisi do. /Y48~

| Relstive
11 umination
3.2
9R.5
GE.
9%y
79-6 -
_ : 797
Fadk 1 Jea.o
W el N & . A
3 P pky 1 97 %
w® | 87e L wai
4s° 1 g0 &8 | 959
ol 46% |  Bvo B8
Meter Scale for Rediometer Resdings: Jfoo

% Relative Tlluminstion = % % 100

G0

BO a___ - .E:.: :

e T

?ﬁ At :'*! ; 0 ; m: *‘2{} ' s E}D ";:‘

Field Position

Pata Recorded By: A ‘ Date: w3 '“'i&'as
QA Monitor: ;”f:fi;’;r}. 5 b faj???§7d?

Project Approval: Lo/ s Ay Lo/ 207

Test Procedure Ne, _ TP125 Pege _ 8 |

Q19%-5 11765 | ITEX CORPORAYION
Laxington 73, Massschugetts




o, of Pages

TEST PROCEDURE

PROJECT 9645

Cuf L. IMEASUREMENTS
PANORAMIC CAMERA
FOR SCIENTIFIC INSTROMENT
MODULE
EXPERIMENT 5-143

ITEK CORPORATION
Lexington 73, Messachusetts

F-15-70

S M aeadramse i e

Late

e FROJECT  DUALITY ASSURANCE
PRETARED APPROVAL |  APPROVAL

ff’ £, BACKE R. WESPISER

L C Bk B Il
' ﬁ?ﬁ;")ﬁ) y{‘ iﬁd?éL{?gz

CUST. /GOV'T. REP. _ Date
Reviewed

Q149-1 11765




Lens w43

C.F.L. Calibration Summary

Filter | Field Position | Mean C.F.L. 51D neviation.gf
' {dezrees) ] {inches) | of mean (C.F,L.}
4 i 23,9987 ' . 0001
+ ; 23,9585 . . 0002
+32 ‘ 23,9987 L0007
o 23,9964 j . 0009
-2 _ 23,9957 L0002
A i 23.9%952 0005
B 23,9937 0003

24,0002 0002
24,0013 . 0002
23,9988 . 0002
23,997 .0015
23.9934 . 0006
23,9939 . 0004
23.9928 . 0004
24,0005 . 0602
23,9990 . 0005
23.9975 .0018
23.9983 E .6006
23,9981 ' .0010
23,9966 . 0007
23,979 . 0006

23,9992 . 0004
23.9986 . . 0005
23,9965 .0007
23.9965 .0008
23.9961 .0002
23,9952 | . 0004
23.99136 . 0009

24,0005 .0006
23.9971 .0009
23,9919 . .0009
23.9953 .0014
23,9914 | .0003
23,9965 .0003
23.9942 .0002

* Average of all field pcsit#;?zﬁﬁ; /gy ’ .
Quality Assurance Raview I 7f?£- ~}£4M§§f CE
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Figure 1-6 - Thru-Foeys Curve
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