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SYNOPSIS

tdgsion 1013 (System No J-15), the thiriteent: ir the "J" series
cf recornaissarce systems, was launched into orbii or 2 Noverber 194k,
The mission szccormlished only 2% cperaticnal photogrepvhic passes and
1 photographic erngineering vpass.

4 mallunetion precluded panoramic camerz operstior after pass
22, issior 1213-1. lc panoramic photography was zchieved on Zissiorn
1213-2, The photcgrapi; rom beth the master and slave units was
seriously degraded bty aresas of out-cf-focus Imagery prior to pass 52C.
The vhotcgravhic guality and interpretation suitability of the panoraric
moterisl, wher not degraded by the out-of-focus condition, are good and
similzr fo thoss resuits achieved on Illission 1012. The horizor images
sre zood =nd are usestle for the determinatior of wenicle attituis in
mest passes. Vehlcele z3titude zppears Lo have beer normal throuzghous

e T
e diszdicn.,
fn B bl - lia I - PR i i oy N R s * P -
oz Shsll b ancticrned gstisiaoicxils Shreun
‘ T
s e -
€Sl L3383 OO .

Jlouds ani/cr haze obscure or degrade spproximately L7 percert of
the pznerenmic photography.
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GENERAL FLIGHT DATA

Mizsior: 1013-1 La:nch Date 2 lovemter 1371
Tecovery Dat c Tovemcer 190«

1

Fzaion 1013-2 AzZivstion Date Uovemter 13r-L )
Tecover:y Date & I'ovemter 19754 l

Crrital Parameters

Mission 1013-1 Actual (Fevr 23)

Period 2,315 mir
- =
Tarices .2l rm
2LL,ET v
L02219
23 2%

Protogravhic Operations
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PART I. CAMERA OPERATION

1. Master (FWD) Panoramic Camerz Mo 155:

The camera was operational through & portion of pass 52D, Missior
1213-1, but was not operational at any time on Missicn 1013-2. Tre
malfunction which caused the early terminatiorn of psnoramic camera
cperation is presernted in Part I, Section 10, Malfurciicr of Parorsmic
Cameras. Areas of out-of-focus imagery which severely degrade the
protography tegin ir vass LTDE. The out-of-focus condition is presert
- :he supply end for the first time in frame 13 and at the take-up
irst on frame 29. These areas vary 1n shape, size, and degree cf
ofiness and recur sporadically throughcout the remainder of the mission.
rame 10 of pass 51D is the first of many frames to be entirely out-of-
focus. Additiorsl information concerning these areas also is contaired
in Pavt I, Section 10, Ualfunctior of Paroramic Cameras. Other
: zt*rituted tc camera operation include:

3 ezs of plus densiiy and equipment sradcwgraphs
o zge Torming light zre present on the Tirst 3 =nd
Badehed mIZt oesTers crperztions., To2ir patzerrn tsz
repezizivse decree of severisy is commensurate with the

duraticon ¢ the camerz-ofl period and the sun angle during this
time. A crescent-shaped area of plus density is located on the
fifth-from-last frame of some passes.

(t) Strezks ¢f mirus densiiy are present intermittentl:
iorn, ozt ¢f these appesr tc te oriented

- —_— PR 2 -
ok Lot ol nabi e IS

peiches <Cc th im eiges; however, some are tizsed irn rels+i
TC The eirer of Yre Tiie,
(2) A seriez of emilel : ratches approximatel:

z nurcer znd 2 secons
ormat are present on

s ..
b4 Qasnel

f@l Syemes ot Sle et oadas

LR Trnms oV T MIToIl .

portic: o pas:z 3322, ldssion
dgzior 1213-2. The
Part I, Sectior 10, llgl~” ,nc-‘ﬁ“

LT=C=TCeus 1mager" at the suppl: end

DroTe rapny.  These zreas tesin ir
z cov o el ow orulTer, The :ir;: SuT=T=lceus uose ST
- 2 .
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the take-up end appears in pass 23D, frame 62.

TFOP-SECREF-RURF

NE-FOREONDIFSEMN

Areas

covering from one-half to iwo-thirds of the format a%

of soft

the frega

foecus
enc/-

mark edge of some frames begin ir. pass 23D, frame 93,
intermittently thereafter.
these areas vary throughout the mission.

2

and azpoear

(2) The third frame, fourth frame, and secord-from-las<

The ghape, size, and degree of severity cf
Other degradations include:

frame of most camera operations are degraded t:- blased stresks of

plus density presumatly caused by non-image forming light

entering the unit during the camera off pericd. Images of
equipmer.s are also found con the third-from-las— and las:
some passes. Their pattern is repetitive and their der51+” ig

commensurate with the duration of the camera-of? period and the
sun angle during this time.

{t)
mission.
“o*E'er,

Tumerous streaks of minus density are presert inro
llost appear biased in relaticn to the edges 0T

some are oriented parallel fto tre Tilm edze:z.
aflected b” these streaks, whickh rarze i
o 30 Tre: are randorml: loezted

P e

+1-

ul

severel:-

(e)
> the vieinity of the data block approximately 0.1 inch inside
he format along both the camera-number and freguency-mark edge

4 series of emulsion gouges and scratches are present

of each frame.

ozrd (take-uv) horizor camerss
The exposure is commernsurs
atle

va._v-r bl are

zolar

-

the horizons are defi
"enlcle atiitule.
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5. Stellar Camera No 55 (Mission 1013-1):

This stellzr camera overated properly throughout the firs=t phas
cf +the mission. Stellzar images are present on all frames, ever thou
there is insufficient flare light to image the reseau orn the Tirzs L3
frames. The flare level ig medium to low throughout the mission.
Slizht edge fog zlorng the edge opposite the correlation mark edge is
irntermittently present from head to tail. 8Slight edge fog is presexnt -
irtermittently along the edge containing the correlatiorn mark from
“rame 370 througr L1, Zdge static traces are located intermitte ertl:;
along the correlation mark edge from frame 41l through 418 and along
tre opposite edge “rom frame 370 through L416. Fine emulsion cracks
pervendicular tc the major axis are present from frame 360 through
L13. TFrames 279 <hrough 291 were torn and severely mutilated during
tne printing process Tre followiqg 37 Irames were alsoc severel:

$ +5

=]
=
.o

cnreuen, necesziliziing use of the duplicszste positive for stellsr
reduction orn Trames 230 through 311. At least 35 percent of the frames
are weszk, elcrnrzted, or cirezked stellsr Images, DToukle imsges zrs

=L In Ir —‘3_‘ T, “""' 253! 295: EQ!’S, 30‘..., 39;‘, 31«, ard ?ll

= C o7 ozigy onfe ziellar Imszger g "2ezter’ osolusiorn was

-

. Stellasr Camers lic 5L (Idssion 1013-2):

This stellar camera was operational throughout the second phase
of *he mission. The stellar imagery appears good and the flare level
i Cc stelizr reauetion wzs zccomplished or this materisl tecszuze
ool : el e % ocnm o lission 1013-2. Edg Zoz

irtermiztzently =l on:

atous l.55-1ncn 1nter¢als.
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Index Camera No LS (Ilission 1013-2):

This camerz was emplcyed in the second phase of the missior znd

operated satisfactorily.

is considered to bve of good
presunatly during preflight
the imagery is sharp on all

Assoclated Equipment:

9.

This eguipment records
correlation and mensuraticn
camera
or. the master material are of adequate density.
ensity and are extremely light or not

L%t the start of nos:
fregueney marks
-

cradually dimirisk In int

O

recorded by the end of most camera cperztions.

non-existent

gcemers =0T7

10.

The photography consists of 102 frames arnd

quality. Frames 1 and 2 were fogged,
testing, Twe reseau is well defined axnd
frames.

+}-e

technical irnformation reguired for th
of phetography from the primary cameras.
operations the 200 cycles per second

ey

The frequerncy marks
or mest of the slave material. They are

the ormat area and are visible only when the protozraphic

z gulliclent density to permit their detection.
re prese:nc most master

marker:z. i

Malfunction of Panoramic Cameras:

3

"
vareramice

(-Y Too Zurs

ivzted errcneously early on pass

. d
operation of 1L frames, tu
consisted of L1F frames

¢ protograpny. 10 reason
rT or the camers of?/on

d “rames 345/34E of the
zused the melfunction ol Lok

end the missior long before its
: considered pertinent o this

Jrumlio Camers - 15,5 incnesz o7 frame 100,
Handle ¥ia
Ttk R
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of only =
which was:

TOP-SECRET-RUFF ]

MO ASREHGMN-DIESEM

The toizl vanoramic foofage in the B tucket consisted
portlicor of the residual material from Missior 1013-1,

ter Paroremic Camera - 2L.7 inerez of ‘raws 177
.2 ircrer of ‘rame 108, pass 52D,

* Sl,_."' JE DELQTEmMLC C'aLleI q = 18 X% e ira o
ineres oI rame llu
ed s 2 inchnez Of ITrame lll, paSS SED.

Thoze Traier ot recovered are:

r Tzroramic Camera - 26.% irches of ‘rawe 139,
>z, and 5.1 inches of frame 107, pass 52°.
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(d) Out-of-focus areas which may be associated with the
malfunction were first noted In:

1. Master Panoramic Camers - Soft area, frame 13
of pass 47DE and located at the frequency-mark edge on the
supply end of the frame. Another is present at the take-up
end of the format in frame 29 of the same pass., The entire
format i1s out-of-focus for the first time in frame 10 of
pass 51D.

e |

2. Slave Panoramic Camera - Soft area, frame 4 of
pass 4D and located at the supply end of the frame. The
soft area is present at the take-up end in frames 62, 6k,
66, 68, 72, 76, and T8 of pass 23D. Both the take-up and
supply ends become soft on frames 79 and 80 of the same pass.

(e) Pitch measurements were made to determine if the format
was btiac-d in relation to the edge of the film:

1. Macter Panoramic Material - Dﬂ Rarge 0.215 inch <o
2,265 inek. DL Farge 0,220 inch to 5.265 inch.

2. Slave ﬁanorami; Mavezrial - D3 Range 0.220 inch to
0.265 inch. D Range 0.225 inch to C. 7265 inch. The
: tolerances of both units appear normal. WNo correlation
! ' between the presence of the ocut-of-focus condition and the
' D3 and Du4 measurements was established.

NPIC K-3312 (8 &5}
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FolentiEFHGLE—
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(f) Measurements of the distance from the shrinkage marker
at the supply end of a frame to the shrinkage marker at the take-up

end of the next frame were made to determine if the film metering
was normal. The metering was found to bte erratic in both cameras.
The distance between end shrinkage markers on successive frames

ranged from:
1. Master Panoramic Material: 3.590" to 3.855" ~ 1
2. Slave Panoramic Material: 3,515" to 3.845"

This abnormal metering caused & horizon fiducials to be within

the panoramic format on the master material and 6 on the glave
material.

- 10 -

— el ki iy mmdh Ay, epemgh Mg RS AR SR s
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(g)- The distance between the take-up shrinkage marker and
the supply shrinksge marker of the same frame was measured to
determine if the length of film format varied:

Nominal Excessive
1. Master Panoramic Camera: 28.033" 28.090"
2. Slave Penoramic Camera: 28.020" 28,090"

The excesslve format length indicates that more than the required
length of film was present 1n the platten area at the time of the
exposure. Such a situation could cause a loss of tension on the
film and permit it to buckle in s manner whiech could allow it to
be ocut of the plane of focus during the exposure. This may
account for the out-of-focus imagery present on those frames.

(h) The stellar and index cameras were operational throughout
the second portion of the mission (1013-2). This is proof that,
although no panoramic film was transported after psss 52D, the
master camera continued to scan, since it is the actusl scanning
operation which aztivates the S/I unit.

(1) Most of the frames subsequent to a manufacturer's splice
on frame 90 of pass 24D of the slave material are entirely or
partially out-of~-focus. Adhesive transfers located 75 and 120
inches prior to the splice Indicate an excessive amount of adhesive
was present at the splice. Since areas of out-of-focus imagery are
present on the slave photography as early as pass 4D, it is
concluded that although binding could have occurred because
successive wraps of the film may have been stuck together, this
was not the cause of the malfunction but rather only aggravated the
out-of-focus condition on the slave materisl.

(3} The last frames recovered were:
1. Master Panoramic Camers: pass 52D frame 108
2. Slave Panoramic Camera: pass 52D frame 111
The difference in film peth between the master and slave psnoramic
cameras to the recovery vehicle take-up spool accounts for the few

frames discrepancy between the cameras. It is evident that both
units malfunctioned almost simultaneously.
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Conclusions:

Each panoramic camera 1s a separate unit capasble of independent
operation. The on-orbit power supply, and the communications and
control system inputs, however, are common to both cameras. It is
believed that elther or both of these may have been the cause of the
failure. The erratic metering also indicates possible trouble in the
on-orbit power supply. Had there been a power drop sufficlent to
allow & loss in film tension the probable resultant mistracking
would have been capable of jamming the film transport systems of each
camera.
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA.
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DATE OF PHOTOGR~FHY: The date of photography indicates the month
and year (GMT) that the photography was acquired.

UTIIVER3AL GRID COORDINATES: These coordinates are included to
locate tne illustirsted photography within the panoramic format.

I RGELENT FACTUE: Tie enlargement factor is included to indicate
tne numiar ol dlametercs the original material has been
enlarged in the plictographic illustration.

- GEOGRAPHIC COORDINATES: These coordinates are included to indicate
the lestitude and longitude of the panoramic format.

surement is the vertical distance from the

=1
.2 Hough Ellipsoid at the time of the acquisition
TETOY

PITCi: Rotstion of the camersz sbout its transverse axis. Using

2IFropriste seronautical terminoliogy, positive readings
indicete nose-ur attitude and negetive readings indicate
IlfellaT. rhtltuds,
Tooot Rot-otlcrn o7 the cezmerz gobout its longitudinal axis. Using
STIVCIriute sercnnuilen. terminology, positive readings
lndlrate et wvinr-ur otititude and negstive readings indicste

- 1lhe -
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YAW: Rotation of the camera about its vertical axis. Positive
readings indicate counter-clockwise rotation when viewing
tne ground nadir from the vehiele mounted camera in-flight.

LOCAL SUN TIME: This time is included to present to the viewer
& realistic time of acquisition of the photography illustrzzed.

SOLAR ELEVATION: The solar elevation is the angular elevation
of the sur above a plane tangent to the surface of the eartn
at the center of the panoramic format. A negative solar
elevation indicates that the sun is below the plane.

SOLAR AZIMUTH: The solar azimuth is the angular measurement of
the rays of the sun measured from true north in a
clockwise direction.

EXPOSURE: The exposurs 1s the duration of the phctographic
exposure expressed in a fraction of a second and is
comruted Trom the sosn rete and slit width.

VEEICLE ZLUTY: Tre clockwise measurement from true north to
tre longitudinel axis of the vehicle heading.
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FIGURE 2. REOCCURRING LIGHT LEAKS PRESENT ON THE MASTER PANORAMIC MATERIAL.
FIGURE 3. REOCCURRING LIGHT LEAKS PRESENT ON THE MASTER PANORAMIC MATERIAL.

NP'C K-3482 (8/68) NPIC K-3463 (8/6%)

E:amplesz of the light lezks present at the beginning of
%osT carers opersticns are illustrated here. The degree of
assrzistion iz derendsut upon the length of time the camera
2 oet rest =ad toe amount of illumination it received during

R ol el
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E Left Page - Left Page - Right Page -  Right Page - |
Left Photo Right Photo Left Photo Right Photo |
Camera . . .. ....... Fwd Fwd Fwd Fwd |
Pass . . . ... ..o ... 30D 3’0 36D 300
Frame . .. ........ 1 1/2 2 23 ' {
Date of Photography . . . . . 4 Nov 64 5 Nov 64 4 Nov 64 4 Nov 64 {
Universal Grid Coordinates . . 43- 12 80-12 41- 12 8-12
Enfargement Factor. . . . . . Contact Contact Contact Contact — {
Geographic Coordinates . . . . NA NA NA NA ' |
Altitude (feet) . . . . .. . . NA NA NA NA
Camera Atitude: ‘
Patch . .. ... NA NA NA NA :
Roll. . . o oo oo v v - NA NA NA NA
Yaw. . . ... e NA NA NA NA
Vehicle Azimuth . . L. . . . NA NA NA NA !
Local Sun Time . ., ... .. NA NA NA NA :
Solar Elevation, . . . .. .. NA NA NA NA
Solar Azsmuth ., . . . . .. NA NA NA NA !
Exposure . . .. ...... NA NA NA NA :
{
'
{
f
- Approximate flight ¢irection N Apptoximate scan ditection
on photograph ; on photograph !
FR 1,172, 2 2/3 !
Approximate location of photograph in format. Negative viewed with emulsion side down.
—_ p‘_,;" I A o~ = N
' i ® FR2 3 FR 208 FR 1 FR 1.2 @ T i\i ! :
— - - Tt — e  m T AT T T T T'\J —_— e
R |
~ 1lhd -
Haadie Yia
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FIGURE 4. REOCCURRING LIGHT LEAKS PRESENT

ON MASTER AND SLAVE PANORAMIC MATERIAL.
FIGURE 5. REOCCURRING LIGHT LEAKS PRESENT

ON MASTER AND SLAVE PANORAMIC MATERIAL..

NPIC K-3484 (8/88) NPIC K-3486 {0/83)

Reocecurring light leaks are present on the master and slave
materiasl st the veginning and end of most csmera operations.
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FR a4 8 01 102

TOP-SECRET-RUFF
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Left Page - Left Page - Right Page - Right Page -

Left Photo  Right Photo Left Photo

Camera , ., ........ Fwd Aft Aft
Pass . . .. ........ 24D 51D 24D
Frame . .., ..,...... % 4/5 101
Date of Photography . . . . . 4Novb4 6 Novbd 4 Novod
Universal Grid Coordinates . . 19- |2 5-12 66 - 12
Enlargement Factor . . . . . . Contact Contact Contact
Geographic Coordinates . , . . NA NA NA
Altitude (feet) . . . . ..., . NA NA NA
Camera Attituge:

Fiteh . ... ... NA NA NA

Roll. .o oo ool NA NA NA

Yaw. ... ... NA NA NA
Vehicle Azmuth ., .. .. NA NA NA
Local Sun Time . . . .... NA NA NA
Solar Elevation. . . . . ... NA NA NA
Solar Azimuth , . . ... .. NA NA NA
Exposure . ., . ... ... NA NA NA

Approximate flight direction
on photograph

FR 98

XK

Right Photo

Aft

24D

102

4 Nov 54
1-12
Contact
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

Approximate scan Qitection
on photograph

FR 96, 4/5, 101, 102

Approximate tocation of photograph in format. Negative viewed with emulsion side down.

o A,

FR 101 @

o 0
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FIGURE 6. DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION.

FIGURE 7. DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION.

NPIC K-2458 (8/88} NPIC K-2467 {3/88)

The same glriield imaged on successive frsmes is Lliustr

iel ated.
Tre zood gquslity of tne imagery on the left photograph contras:s
Tiarply witrn degrzded imagery on the right photograrin. The
ugezlessness ol the degrsded imagery Tor phote interpretstion is
-~ lbg .
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Left Photo Right Photo

Camera . . ......... Aft Aft
Pass . . . ... oo 360 %D
Frame ........... 98 99
Date of Photography . . . . . 5 Nov 64 5Nov 64
Universal Grid Coordinates . . 69- 14 68-9
Enlargement Factor . . . . . . 20X 20X
Geographic Coordinates . . . . 454N 13348'E 4°45'N 13°51'E
Altitude (feety . . . . .. . . 621,212 626,872
Camera Attituge;

Pitch . .......... -le2n 1877

Roll . . .. ........ -2 {4

Yaw. . . . ... .. ... o3l 1033
Vehecle Azimuth ., . . . .. 168°23" 168°26°
Local Sun Time . .. .... 1312 1312
Solar Elevaton. . . . .. .. 9 2”6
Solar Azimuth , . . ... .. {11 160P
Exposure . . . . ... ... 1-338 1,338

3
3

]
«—-  Apptoximaie flight duection FR 98, 99 Appraximate scan direction
on photograph on photograph

Approximate focaton of photograph in format. Negative viewed with emylsion side down.
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FIGURE 8. HORIZON FIDUCIAL IMAGED INSIDE PANORAMIC CAMERA FORMAT.

NPIC K-3468 (8/6%9)

Erratic metering caused several horizon fiducials to te
imaged inside the ranoramic camera format. The pattern of
ut-of-focus imagery on the panoramic frames is detectable

-
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Camera . ., .. ....... Fwd
Pass . .. ... 520
crame ... .. ... B8
Date of Photography . . . . . 6 Nov 64
Universal Grid Coordinates . ., 28- 12
Enlargement Factor. . . . . . Contact
Geographic Coordinates . . . . S%32'N 12#12'E —
Altttude {feey . . . . .. .. 655,29
Camera Attitude:

Pitch . .. ........ 1528

Roll, . o oo v v vl v v P

YaW. . o o e e e e 39
Vehicle Azimuth . . . . . . . 16349
Local Sun Time . . ..... 1243
Solar Elevation. . . . . ... 17e46"
Solar Azimuth . . ... ... l6#
Exposure . . . ... .... /318

.- Approximate flight direction Approximate scan gieslcn
on photograph * on photograph

FR a8

Approximate location of photograph in format. Negative viewed with emuts)on side down,

—_ e A A == = o~ . —__
3
1
! @ FR ge ® FR 8 l
— _ — —— —_——— - — _ —

Haadle Yia
TR ReYHotE

TOP-SECRET- RUFF Gontrel System Oaly

NO-FORBIGN-DISIEM— .




Hondle Yio
LALENTXEYMOLE

Control System Only

SECRET RUF
TR

WD 10131 6 NOV 64

Hondle Via
Tl BNT- RO rE—

TOP-SECRET-RUFF— conmel Sysem Only




e TOP-SECRET-RUFF L

Contral Systam Galy

WEd CaR Wl wm

FIGURE 9. MASTER CAMERA HORIZON IMAGERY.

{

FIGURE 10. MASTER CAMERA HORIZON IMAGERY.

NPIC K-3449 (8/65) NPIC K-3470 (0/28)

_ All horizon cameras functioned properly throughout the
mission. No out-of-focus imagery was noted in the horizon
formats and the horizon arcs are well defined. The quality
of the master horizon imagery is shown here.
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Left Photo Right Photo

Camera . . . oo v v v v v Fwd Fwd
Pass . . . .. v v v s ns 39D N0
FIAMME . . . v v v w e v 123 13
Date of Photography . . . . . 5 Nov 64 5 Nov 64
Universa! Grid Coordinates . . 5-12 87- 12
Enfargement Factor . . . . . . X X —
Geographic Coordinates , . . . 4PSYNGP2ZXE  4PS5'N 66°23'E
Altitude (feet) . . . ... .. 618,519 618,519
Camera Atlitude;
Piteh . .......... 1745 145
Roll . . . ..o r21 P2y
Yaw. © o v v e v r3r ¢kIr
Vehicle Azimuth . . ... .. el i6¥12
Local Sun Time . ...... 1314 1314
Solar Elevation., . ... ... rie Ir3e
Solar Azimuth . . ... ... 159 - 15

Exposure . ... ...... 1/100 sec 1/100 sec

{. FR 123,129
: Approximate flight direction Approximate scan direction
on photogsaph on phatograph

Approximate |ocation 2/ photograph in format. Negative viewed with emulsion side down.

A ses o

- 1k1 -
Handle Via
FOP-SECRETRUFF | ro Syatem S
‘ Coatrel System Only




Hondle Via
TALENTCEXHO E
Contrel System Qniy

Handle Vio
T ENTHEES O E- -

TOP-SECRET—RUFF Contrel System Only




Handle Via
—FrireBM e B HOL E
Control System Only

Handle Vie
TNt SO

TOP-SECRET=RUFF— ool System Only




R

FIGURE 11. SLAVE CAMERA HORIZON IMAGERY.

FIGURE 12. SLAVE CAMERA HORIZON IMAGERY.

NPIC K-3471 (B/63) NPIC K-3472 (8/4%)

The good quality of the horizon photography is evident.
The horizon arcs are well defined throughout the mission.
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Left Photo Right Photo

Camera . . ..... ... At Aft
Pass . . .. ........ 24D 24D
Frame .. ......... 97 97
Date of Photography . . . . . 4 Nov 64 4 Nov b4
Universal Grid Coordinates , . 5-12 87-12
Enlargement Faclor . . . . . . X 4X -
Geographic Coordinates . . . . 48°14'N 47°01'E 48°14'N 47°01'E
Altitude (feety . . . .. ... 644,373 644,313
Camera Attitude:
Piteh . .......... -14°20 -14°20
Rolb. . . ... ...... Oey 0°4
Yaw. . .. .. ... ... 0955 0°35'
Vehicle Azimuth . . . .. . . 167°20" 16720
Local Sun Time . . ..... 1314 1314
Solar Elevation. . . .. ... 245 2473
Sofar Azwmuth . ., ... .. 160° 160°
Exposure . ., ., ., v+ .. 1/100 sec 17100 sec

4 p Y
D —— Approximate flight direction FR 07, 97 Apptoximate scan direction
. on photograph on photograph

Approximate location of photograph in format. Negative viewed with emu!sion side down.
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FIGURE 13. EXAMPLE OF STELLAR IMAGERY. B
NPIC K-3473 (8/88)
The gunllly of the stellar photography is apparent.
Tine trancverse lines of plus density on the original negative
which were caused bty cracking of the emulsion degrade the imagery.
b |
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Reflection from
cide curtain

Reliectian
f1om baffle

Stellar Frame Number, . . .
Correfates with FWD Camera:
Pass ., . ..... ..
Frame. ., ...,
Date of Photography
Enlargement Factor.

Vehicle:

Pitch .~ ...

Roll, . . ...

Yaw, ., , ..
Exposure Time, .

.

Emuision cracking

412 (Mission 1013-1)

None

None

7 November 1964
5X

NA
NA
NA
2sec

Reflection from outside
ight source on
lamp shield

Handle Yia
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Centrel System Only
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": FIGURE 14. INDEX PHOTOGRAPHY, MISSIONS 1073-1 AND 1013-2. -
FIGURE 15. INDEX PHOTOGRAPHY, MISSIONS 1013-1 AND 1013-2.
NPIC K-3474 (8/68) . NPIC K-3475 (8/608)
Both index units functioned properly and the quality of the
notography on Missions 1013-1 and 1013-2 is excellent.
4
3
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Left Photo Right Photo
Index FrameNumber . . . . .. ........ 351 (Mission 1013-1) 50 (Mission 1013-2)
Correlates with FWD Camera; —
Pass |, . . it e e e e e e e e " 54D None
Frame . , . . vt it et e i None None
Date of Photography . . . . . . ... ... .. 6 November 1964 7 November 1964
Enlargement Factor. . . . . ... ....... 2.5X 2.5%
vehicle:
Pifh . . . s e e e e e e e, NA NA
{1 NA NA
£ L. NA NA
Exposure . . . . ... . e 1/500 sec 1/500 sec
1
|
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1
Handie Via
Taleat-KEFROLE
T'&P‘S'EER'ET"R'U'FF Contral System Oaly



L

1

Handle Via
S BN HOTE
Control System Only

1013-1 6 NOV 64

/AN o ocoopeT Dliece?
2wl ke WS i s ihw s

TOP-SECRET-RUFF
RO rOReroN-H55

14}

Handle Via
T EMNT-CEHOL E

Control System Only



Handle Via
TAFPNTRETMOLE
Control System Only

I N et o
[ AL N |

Handle Via
TATENTRRY HORE—

TOR-SECRET-RUFF - contel Syatem Oy

- -
S )




EL
|

3

nande Vo TOR-SECRET RUFF I
—HeleatiEVMALL ~NOFOREFSFFITITEM
Contrei Systam Oaly

PART H. FILM

1. Film Footage: The total processed film footage and frames
from each of the cameras employed in Mission 1013-1 and 1013-2
are as follows:

Mission 1C13-1

CAMERA FOOTAGE FRAMES
Master Panoramic 6,122 2,200
Slave Panoramic 6,091 2,229
Stellar Ly 418
Index 73 418

Mission 1013-2

CAMER A FOOTAGE FRAMES
Maszter Panoranic 0 0]
Slave Panoramic o 0
Stellar 26 102
Index k5 102

Hete: All footege figures are processed machine footages.

This section provides an evaluaticn cof
, Genzity, contrast, and physical condition
mtives Trom Misgsion 1C13-1 and 1013-2.

(~) The exycosurs was good throughout the mission., Solar
eievations ranged from 2 degrees to 56 degrees (this
sxzludes tis 2ngineerii. rassss and pass 1M).

t
o gevelorment for tre film
ccedure. Thirty-five changes in
de on the master material and

=

percentages of film processed
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Mission 1013-1

Level of

Development Master Slave

Primary % 2%

Intermediate Lo% %

Full 58% 91! -—

Ten parts of the master film and 5 parts of the slave film
required printing at 2 ievels to provide duplicate positives

-~

o7 ortimum quality.

(c) As 1s normal, the density and contrast vary depending

upon solar elevation and terrain reflectivity. The density,
nowever, is considered good and is comparable to negatives
ovtained from previous missions.

3]
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T
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51
sent intermittently trroughout
“ferz genersted by a manufaciturer's
zxlleg oo Trare 1 ol ooz 2-D of the slave material are located
in frares 86, 8z, and 87 within the pass. The stellar film
Irom Mission 1013-1 was torn and frames 279 through 291 were
severely mutilated during the printing process.
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-w Filrm Procesging Curves: The folliowing processing curves are
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STANDARD PROCESSING CONTROL CURVES

' 18
MISSION:  1013-182 36
EMULSION: 4404-42
EXPOSURE: 34
Sensitometer 1B
Exposure time 1,’25 sec 12
Log £y, 1.30 —_
PROCESSING: 3.0
Gamma 0.6G/Speed Fog
Full 212 113 019 28
intermediate 2,33 1.32 1 g
Primary 208 las  0.08
26
P g 2.4
: /

~
o
DENSITY

™~

’ T .0
NPIC K-3478 088 LOG EXPOSURE
-17 -
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HEAD AND TAIL OF FORWARD MATERIAL

CONTROL CURVE FOR 18
| ] P11 T7
\ | i
— MISSION: 10131 36
' EMULSION: 4404
: EXPOSURE:
Sensitometer 1B 34
: Exposure time 1/25 sec
—~— LgEy 1.30 3.2
| PROCESSING: -
: Gamma 0.6G/speed Fog
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MISSION: 1013-1 i 3
EMULSION: 4404
EXPOSURE: 34
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— mission: TS _ .
EMULSION: 4400
EXPOSURE: y
Sensitometer 1B .
Exposute time 1/25 sec
Log E g 1.30 1
PROCESSING:
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EXPOSURE: 14
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FIGURE 16. EXAMPLE OF THE AFFECT OF
ADHESIVE TRANSFER AT MANUFACTURER'S SPLICE.
FIGURE 17. EXAMPLE OF THE AFFECT OF
ADHESIVE TRANSFER AT MANUFACTURER'S SPLICE.
NPIC K-3483 (B/8B) NPIC K-3484 (8/685)
What =zrrears as g blank space approximately mid frame
in the rignt rhotograph on the left page is caused by a
manufacturer's splice. The transfer of excessive adhesive from
the splice is shown on the accompanying photographs. The
exact mating of the transferred adhesive with that missing from
the splice can be seen.
- 2ha -
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Left Page - Left Page - Right Page - Right Page
Left Photo Right Photo Left Photo Right Photo

Camera , . .. ....... Aft Aft Aft Aft
Pass . .. ......... 24D 24D 24D 24D
Frame . ........ .. 86 90 87,88 88 39
Date of Pholography . . . . 4 Nov b4 4 Nov 64 4 Nov 64 4 Nov 64
Umversal Gnid Coordinatus . ., 39-17 49.12 5-12 5-12
Enfargennd Factor. . . . . . Contact Contact Contact Contact
Geograpiue Coordinates . . . . . NA NA NA NA
Altituce (teet) . . . . ... NA NA NA NA -
Camera Abiituge:

Piteh . . .. ....... NA NA NA NA

Rotl . . . ... ...... NA NA NA NA

Y_aw e e e e NA . NA NA NA
Vehicle AZlmUth ....... NA NA NA NA
Local Sun Time , ... ... NA NA NA NA
Solar Elevation, . . . . .. NA NA NA NA
Solar Azimuth . , . ., .. NA NA NA NA
Exposure . . . . . e KA NA NA NA

[ 30 ] 87 ‘68 53/89
’ / ‘
Adhesive / Adheswe/ Achesive
Transter Transfer _ Transter’

on photogtaph

Approximate flight direction

X

V

Approximate location of photograph in format. Negative viewed with emulsion side do vn

Approximate scan Jirection
on photegraph
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PART Hl. IMASE QUALITY

1. Defirition of Photographic Interpretation (PI) Suitability:

This is an assessment of the infermestion content of photographic
reconnaissance materisl and its interpreteczility. A number of
interrelated factors are involved, such as the guality of the
photography, the extent of target coverage, scale, weather limitat
and similar considerations. However, the criteris for assigning a
PI suitability rating may be reduced to (a) the scope of the
photographic coverage and (b) the degree to which a photo
interpreter may extract useful and reliable informastion from the
material.

10

PI suitability ratings are categorized as Excellent, Good,
Fair, Poor, and Unusable. These ratings refer to the overall
interpretive value cof the photography obtzined from a particulsar
reconnaissance missicn. Individual targets may also be assigned
PI suitebility reotinge 17 thet 1s necessary or desiratle. The
standards that determine assignment of the various ratings are
z: Toilows:

Excellent: The rhotography is free of degradation by camera
malfunctions or processing faults and weather conditicns are favorable
throughout the mission. The imagery contains sharp, well-defined
edges and corners. There is no distortion of object form. Contrast
is good and shadow detzils, as well as detzils in the highlighted
greasg, are resdlly detectztle., Observatior of small otjects and

& .15l oréer o mensurstlon sr2 made possicle by the consistently

U
- P R P el . . -
siznoguslity of Tie protosrariy.

Geood: The riotograrny ic relatively free of cameraz and process-
induced degradetions. westher condlitlons zre good. Imsge edges
rs are 1 ined and no unusual distortions are present.
d & urstion o small obgectc are feasicle
ser in material rated as "Excellent’.

“12 zeuliy of the rrotograpny is
. grlects ere not cristly
Z nacow and/or highlign
T .on o zmall images Is possitle
rarrered vy toe overall reduction

b
U) t
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Poor: Cemers-induced degradation, processing anomalies and/or
weather limitations severely reduce the effectiveness ol the
photography. Definition of edges and corners is poor. Only gross
terrain features and culture may ve detected or identified and
distorticon of form msy e present. Accurate mensuration of

even large otjects is doubtful.

Unusable: Degradation of the photography completely preciudes —
detection, identificestion, and mensuration of objects. ‘

2. PI Suitebility, Mission 1013:

The PI suitability of the photography obtained on Mission 1013 ﬁ
is good where not degraded by the cut-of-focus cendition. A total
of L9 targets were ouserved and reported in the preliminary ,
readout. Thirteen of these were reported as belng of poor gquality k
due to sucn degrading factors as cloud cover, haze conditions, or
nigh ohliquity. At lesst 7 targets were limited to non-sterec
coLIrare . eculufe They re_i within an area degraded by the I

\

.
P oo A ey
out=of={ceur econdition.

It shoula oe noted trngt the preliminary report represents
initial scan results only, accomplished in & short time and without m
the aid of the prezise analytical and mensural instruments

normally employed in photographic analysis. Continued study of the

film may increase the number of targets observed and may alter some

ol tie dets obtained in tne initisl scen of the tzrgets alreasdy

. Definizicv of Misslo: Informeution Potential (MIP): m

indlicate i gunlity of tise best photcgraphy ooteined

Tie [MIP rating sssigned to 2 mission is an arbitrary figure i

T is rerres
LTy Tor ovezs

employea

entative of the camera system's

rdins Information as demonstrated ©
articular mission. In consideraticn l

ag Is intended to convey,

Usetors such ss low solar

ndltions, camersa and/or process-induced

in selection of tne MIP example.

to a missicn is indicative solely

i¢ caracility, and does not

;2 mission, per se. The

£xample may constitute a particular

i 7w Irorme, & full frame, or several rames.

el or MIP examples are as follows: I

il
. 4]

[
1

b

'
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]
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(a) The photogrzphy must be comparatively free of
' cloud cover and/or atmospheric interference.
(t) arget or targets should te 2t or near
Iran 0 minimize tre effects of ouvliguizy
' and factors.
(c) Lograrty affected by malfunctions or innarseat —_
l 3¥s tatione can ve considered for MIP selection. Tiis
ali “icct few and last few frames within the
_ ords, cﬂnﬁ“ these may contain lmage
A Tion, lee photgraphy must e fres of
= Induced iy ru-Jcle pitzsi, roli, or yaw daviztilons
. elevationg must te neer optlmum. Ovearexpcsed or
. d photography is not suite: le for MIP selection
;|
i K =g gle 3ol B
i ENERR
! .
l ~. MIP, Missicr 1Ci13-1:
Based on the foregoing criteria, frame 12 of pass 4LTDE (AFT)
' is the MIP selection. An MIP rating of 85 was assigned and the
imagery is considersd co-rareble to that chtained on Mission 1012.
5‘ Tz MIF s corisioc z olars frfield snd urea: The
' T ool e LT T 2 v - ' 2l ity
' l
|
' l
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. MIP AND CORRESPONDING MASTER PANORAMIC FRAME.
. MIP AND CORRESPONDING MASTER PANORAMIC FRAME.

NPIC K-3480 (8/48) NPIC K-2408 (8/688)

~----—-——‘reme and corresponding imagery on the master

-z--zre illustrated. The airfileld and residential erea

=2ry with well-defined edges and corners. Engine

--=xe larger aircraft are readily discernible in

-2r and slave material and the quality is quite
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Left Photo Right Photo
MIP Frame
Camera . . ......... Fwd Aft
Pass . .. ..... ..., §7DE 47DE
Frame ........... 9 15
Date of Photography . .. .. 5 Nov 64 5 Nov 64
Universal Grid Coordinates . . 50- 13 40-12
Enlargement Factor. . . . . . 20X 20X
Geographic Coordinates . . . . 36°03'N 115°19'W36°02'N 115°22'W
Altitude (feety . . . . .. .. 607,864 606,842
Camera Attitude:
Piteh . . ......... 1427 -15923
Roll . v v v e i e ennns 0oy g VY
Yaw. . ... ....... 0oy 0°48"
Vehicie Azimuth ., , . .. .. 170°18' 170°28*
Local Sun Time . ...... 1316 1316
Solar Elevation. . . . .... o5 o5
Solatr Azimuth . . ...... 158 - 158¢
Exposure . ... ... ... " 1/339 sec 1/340 sec
\1/ Approximate flight direction Fr %a ’ Approximate scan direction
- AN on photoge aph on photograph
§
Approximate {ocation of photograph in format. Negative viewed with emulsion side down.
— : A A Fr— - 7
| D E ®F R % j D I ?
J . . ® rFR 18 * *
- 28b -
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FIGURE 20. COMPARISON OF QUALITY BETWEEN THE MASTER AND SLAVE CAMERA.
FIGURE 21. COMPARISON OF QUALITY BETWEEN THE MASTER AND SLAVE CAMERA.

NPIC K-34B7 (8/68) NPRIC K-3488 (8/88)

The comparsasble good gquality of the master and slave
panoramic photography is evident in the following illustratione.

- 28c -
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[P

Approxrmate tiight direction
0n prOtOgragh

| L
epseRerrrr

Left Photo Right Photo

Camera . ... ... ..., Fwd Aft
Pass . .. ..o e 190 , 35D
Frame ... ........ 137 140
Date of Pholography . . . . . 5 Nov 64 5 Nov 64
Univessal Gsid Coordinates . . 53 12 n-i —
EMargement Factor. . . . . . 20X 0%
Geographic Coordinates . . . . 39°36'N 66°32'E  3973("N 66°38'E
Altitude (feetj . .. ... .. 6i5,730 614,122
Camera Attitude:

Pigeh ... ... ., 15234 -14°25'

Rolb, . ... ... PR {4 L 0°lg

Yaw. . . ... e 736" 0°3p'
Vehicie Azmuth . . ., . . . 169°31" 165°43'
ocal Sun Time L, L .. .. 1317 1317
Sofar Elevation. . . . . . .. kI TN Jiear
Solar Azimuth ., . .. ... 158¢ 158°
Exposure . . ... ..... 1341 1.341

FR 132 ’
Approximate scan direction
on photograph

FR 140

Approximate focation of photograph in farmat, Negative viewed with emylsion side down.
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FIGURE 22, FIGURE 23, FIGURE 24 ond FIGURE 25.

DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION.,

NPIC K-3480 (8/8%) NPIC K-3490 (8/85) NPIC K-3491 (8/85) NPIC K-3492 (8/65;

The gradual degradation in image quslity caused by the
out-of-focus condition is readily visitle in the accompanying
photograrhy. The contaet print shows the location of the
following enlargements. Good quality photography at the
titled =dze o1 the formzst contrasts sharply with the fuzzy
Imazery rrecent ot the frequency mark edge.
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07 1T Aft
Pass . . ... e e e e 240
Frame . . . . . v i e e e 97
Date of Photography . . . « . . . . v v . o .. 4 Nov 64
Universal Gnd Coordinates . . . . . . . . . .. %2-12
Enfargement Factar. . . . . .. . . ... .. Contact and 20X
Geographic Coordinates . . . . . . . ... . .. 48°14°N 47°01'E _—
Altitude (feety . . . . . . . . . ... 644,373
Camera Atlitude:
PIEE & o v e e e e e e e e e e -14°1%*
RO . o e e e e e e 0°3
Yaw . . . .. e e e e e e s 0°54'
Vehicle Azsmuth ., . . .. ... ... ... 167°20
LocalSsnTime . . . ............. 1314
SolarEdevation. . . . .. . ... ... .. .. 24y
Solar Azimuth , . . .. .. ... ... 160°
EXposure . . . . . .. e e e s 1318
.._._ Approximate flight dwection % Approximate scan direction
on pnotograph RN on photograph
1
Approximate location of photograph in format. Negative viewed with emulsion side down.

—_ L T I — ~ = «_/—1_ s
e FR 97 @ | [_‘r
e — ] L
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l FIGURE 26. RESOLUTION TARGET, PAHRUMP, NEVADA,
' FIGURE 27, RESOLUTION TARGET, PAHRUMP, NEVADA.
NFPIC K-3493 (8/68) NPIC K-2494 {8/65}
' The quality of the resolution target at Pahrump, UNevada
ig illustrated. The master photography appesrs sligntly vetter
“.zrn tinst o the slave; however, it must .e noted tnszt tre
l tzrzet s close to tne edge of the format or the slave photogrsrhy
ard tnzt two-tnirds of tne frame is degraded oy the out-cl-focus
' conaliio
' - 28g -
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Left Photo Right Photo
Camera . . .. ....... Fwd Aft
Pass . . . .« .o 47DE 470E
Frame . .......... 6 12
Date of Photography . . . . . 5 Nov 64 5 Nov 64
Universal Grid Coordinates . . 28- 10 63-15
Enfargement Factor , . . . . . 40X 40X
Geographic Coordinates . . . . 36°3C'N 115°25' % 36°2%'N 115°28'W
Altitude (feety . . . ... .. 608,439 607,353
i Camera Attitude: .
Pitech . .......... 14°2¢' -15°24'
Rell, . . . . . v ... 0°g el
Yaw. . . . .. ... ... 0°46" 048
Vehicle Azimuth . ., ., .. 170°12 170°23
Locat Sun Time . . ..... 1315 1315
Solar Elevation . . . ... .. 34034 34°35
Solar Azvmuth . . .. .. .. 157¢ 157°
Exposure . . .. ...... 1338 sec 17339 sec

number 1{bar width, 6' 10'*).

The smallest bar group discernible in both
directions on the Forward photography is
group number 4 (bar width, 4' 10").

Tne smallest bar group discermibte 1n both
directions on the Aft photography is group

[
\‘ /O FR 12

.- - Approxsmate fiight direction FR & Appraximate sgcan direction
on photograph ; : : on photograpn
{ b
Approximate location of photograph in format. Negative viewed with emulsion side down.
— = A~ e -
i
ol O
& FR & l i H
_— - — e —————— - —_—
' R,
I - 3 =
I
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FIGURE 28. RESOLUTION TARGET, INDIAN SPRINGS, NEVADA.
l FIGURE 29. RESOLUTION TARGET, INDIAN SPRINGS, NEVADA.
l NPRIC K-3495 (B8/65) NFPIC K-3496 (8/88)
‘ Tre quality of the resolution target con the forward
i I r:.otooreriy is consistent with the imagery througnout most
? " o.& cilozizn. Or the aft masterial ths resolution izrget
! i .. wlitoln un zreea degraded ty the out-of-focus condition
Tresent Sn rorilons of tne prnotography. The loss in image
I cuzlity due to this anomaly is quite apparent.
i
1 L
' ' - 2% -
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Left Photo Right Photo

Camera . . . . ...« ... Fwd Aft
Pass . .. ... ... ... 41DE 47DE
Frame . .......... 5 il
Date of Photography . . . . . 5 Nov 64 5 Nov 64
Universal Grid Coordinates . . 45-1% 45-10 —_—
Enlargement Factor. . . . . . 40X 40X
Geographic Coordinates . . . . 36°39'N 115°27'W 36°38'N 115°30'¥
L Altitude (feeq) - - . - - . . . 608,639 07,538
Camera Altitude: ‘
Pitch . .......... 14°2¢' .15°2%'
Roll. . ... 0°g' i
Yaw. .« v v e e e 0245 go4g
vehicle Azmuth . . . .. . . 170°11' 170021
Local Sun Time . . ..... 1315 1315
Solar Elevation. . . . . ... 34e2r Hezr
Sotar Azimgth , . ..., ... 157¢ 157¢
1 EAOSUIE . « v v v e e . . 1/338 sec 1/340 sec

The smallest bar groups discernible in both
directions on the Forward photography is
group number 4 (bar width, 3 10},

No bar group was distinguishable because
the Aft photography was degraded by the out-
of-focus condition.

t

N
ﬂ\é Approximate flight direction FR S FR 1% Approximate scan direction
N on photograph

on photograph

Approximate location of photograph in format. Negative viewed with emulsion side down.
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5. Definition of Panoramic Camera Format Calibrations

Measurements are made with respect to collimator targets fixed
with respect to the mechanical interface between the total payload
assembly and the orbital wvehicle.

Two sets of 3 targets each are aligned to be coplanar within 15” —_—
of arc so positioned to form an angle of -15.00° +5" to the mechanical
interface for master camera calibrations and an angle of +15.00° +5"
to the mechanical interface for slave camera calibrations.

A. Target 1 of each set is imaged on the terrain format.

B. The second and third targets of each set are at angles of
75,3C% +5" from target 1 and are imaged on the horizon formats.

The indicated center of format for the panoramic cameras is given
Ty the irnftersection of s line through the center of mass of the central
chrickarce rmzrker drawr normal to the edge of format containing the
crrinkage marrer and a line parallel to the same edge located at a
po;zt:cc ngll-way betweer the format edges.

The indicated principal points of the horizon cameras are the
peintz of intersecticn of lines jolning opposite fiducials.

rooand Yvo are the offsets of Target 1 from the indicated center
°r fermzy of tre vanoramic cameras as defined in Paragraph 3.

s, Y= and Xt, Yt ere the offset of Targets 2 and 3 from =he
Indicztes prireipal poini:z of the supply and take-up horizon careras

e e

rezpectively.

2 irdicsted flight direction is the direction of vehicle travel
purinT oroit. The forward edge of format is the edge opposite the
s:ricksge morkerz for the master camera and is the edge containing the
cirirknze rmorkers for the =zlave camers.

"
i
|_j (=8

cns A, B and T sre the spacings of the shrinkage markers ard
L

=1
nr and are zné zpacings of the ¥ Axis fiducials. Techniques
q
L mEosurement of these dimenszions have nct been developed Tre
1%
. 3.7m2d are ngzooreérments made on hand processed film Wl:ﬂ:uy
of chrirkage,
T2 Tzrmat dimencions are measured to the best estimate of format
- 33 -
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Measurement of the angle between the indicated axls of the panoramic
cemeras and the line of intersection of the plane defined in Paragraph 2
on the formal is obtained from the offset dimensions Dmx and Dmy of
Target 1 for each camera.

Measurement of the angle between the indicated axis of the horizon
cameras and the line of intersection of the plane defined in Paragraph 2
on the format 1s made by measuring the scan direction offset of the —
targets defined in Paragraph 2B at a fixed distance from the target
center in the Y dlrection. Dimensions Dtx, Dty, Dsx and Dsy are the
offsets of these measurements.
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HORIZON LENS SETTINGS
(Viewed from top of vehicle in flight)

T—
Forward
Camera No, 158
Pert Supply
Horizon Exposure
Time 1/100 Sec.
Starboard Take-Up
Honzon Exposure Aperture 6.8
Time 17100 Sec
Aperture 8.0
N\O O /Aft Camera No. 159
Starboard Supply
Horizon Exposure
; ’ Port Take-Up
Time 17100 Sec\go O“‘/ Horizon Exposure
Aperiure 18.0 - Time 1/100 Sec.
Aperture 6.8
| ' | FLIGHT DIRECTION
_ 3% - NPIL K-3500 (8/63)
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APPENDIX B. DENSITY READINGS

Density readings were taken using a Macbeth Quantalog
Densitometer, Model EP 100C, with an ET 20 attachment and
a 0.5 mm aperture. All values ineclude gross 7og.
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APPENDIX C. MICRODENSITOMETRY

i. Zdge Spread Tunction:

The technigue of obtaining the spread function from microdensito-
meter edge traces is used as an cbjective measure of the lmage quality
ir. mission photcgraphy. The spread function curve represents a —
surmation of the separate elements cof the photographic system. 3By
*:kinc the Fourier Transform of the spread function the modulation

To s=tisfy the desire to express image gquality in terms of a

1value, a single number is determined from the spread function curve
r messuring its width at 50% amplitude. This width is expressed as
3 micron dissance in imasge space and may be converted to a distance on
wne ground Or. domestic passes, where three bar resolution targets
.ave teen 2vzilable the ground distance determined from edge trace
meisis sent rem the fargets has been found to he comparable.

Trho miegrgicnzsitemetric arneglysis of edges in the image reguires
tr2t tle ctieect edge 111l the conditicons of a unit step funetion,
i.e., exizst for an appreciable distance at & fixed brightness level

and change abruptly to a new level which exists for an appreciable
diztance. This requirement is usually achieved by rooftops of buildings
in large-scale photography, end aircraft runways or taxiways in
smnilezeozls DrCICgraphy.

exzmined to determine the MIP frame (Mission

1) wnick is 3 sutjective selection of the test
Yt sdres in this imagery meeting the criteria of
r a length of at least 120 microns are selected for
microcerzitometer, '

31Ut O
ot (b

ot
ot
3

A ~izcrciensitometer used is e Joyce-Lobel Double Beam Model
11 Cs. It is used with an effective slit of 1 micron by 75 microns.
- ' i “zkle znd zpzcimer tavle are directly linked with a
Tre -psei ¢f *he scan is proportional to the rate

. {8z =hs ver deflection rate increases the speed is
<he par time to reach its maximum response}. The
celd rewprss

Enis s lot of deflec+1on versus distance.
4 -
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Several computer programs that have as output both the spread
function and MTF are currently being investigated. The best features
of each will be incorporated into a program for the UNIVAC L90, 1In
the interim the data reduction is done manually.

The microdensitometer plots, which exhitit the steeper density
gradients and fall on the straight-line portion of the H & D curve for
the material, are traced and smoothed. They are then digitized in a
comparator into values of distance (X) and deflection (Y). Since the
instrument response is linear with density, it is also linear with
exposure on the straight-line portion of the applicable D Log E curve.
The values of Y arz converted to Log E and the antilog taken to obtain
values of relative exposure. The difference between adjacent values
of E is5 divided by +he corresponding difference of the measured wvalues
of X to produce the slope values (dE/dX) of the criginal object
reflectance distribution. Finally, 50 percent of the maximum slope is
computed, and the distance between the 50 percent slope values is
determined bty interpolation. The Line Spread Function {ISF) may also
be plotted {slope versus distance) and the 50 percent amplitude width
measured for verification cf the calculated value.

The following table shows the 50 percent amplitude width of the
Line Spread Function determined from the enclosed microdensitometric
edge traces made on the original negative. The lines per millimeters
is determined bty taking thé reciprocal of th= 50 percent amplitude
widtlr LSF and converting to millimeters.

_— eem— . .
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SUMMARY TABLE OF EDGE TRACES

Trace Line Spread Function Reciprocal of LSF
Width at 50% Amplitude Width at 50% Amplitude
1 16.3 microns 61 —_—
2 18.9 microns 23
. 3 12.1 microns 83
4 11.5 microns 87
5 8.6 microns 116 i
6 ' 13.9 microns 72
Y ! 7 11.3 microns 88
‘ 8 11.9 microns 85
i
_ .
i
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FIGURE 30. ORIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 1013-1.
l NPIC K-3%50t {8/6%)
. Trose edges across which microdensitorms gtric edge traces
< Tnrougn - were made zre illustrated in tre accompanying
rrotczraph.  Arrows indi cate the approximate location for each trace.
1L
1L
. - 50a -
_ Handle Via
: Fatent-kEHE-
11 | TOP-SECRET-RUFF Contrs! Systom Only
i NO-FOREIGN-DISSEM
. ' G _ = - - _
; .
o e e e HEEENT



e —————

8 et e

 Handle ¥ia TOP-SECRETRUFH _

Controf System Daly

\ Camera . . .. ....... Fwd
4 Pass . . ... ....... 47DE
Frame . .......... g -
Date of Photography . . . . . 5 Nov 64
Universal Grid Coordinates . . 50 -13
Entargement Factor. . . . . . 40X
Geographic Coordinates . . . . 36°03'N 115°19'W | —
/]
"

Altitude (feet) . . . . .. .. 607,564
Camera Attitude:
Pitch , .. ........ 14927
/ ROl e v v e ee e 0y
/ YaW. . oo 0°47
/ Vehicle Azimuth ., , . . . . . 170°18
/ / Local Sun Time . ...... 1316
Solar Elevation. . . . . ... 3457
/ / Solar Azimuth . . . .. ... 158°
: If Exposure ., , ... ..... 1339 sec

-  me— Apcteximate thight fuection " Approximate scan direction
on pREtag:ane s on photograph
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FIGURE 31. ORIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 10713-1.

NPIC K-3502 (8/8%8)

Trose edges across which microdensitometric edge traces
tarough o were made are illustrated in the accompanying :
Arrows indiczte the approximate location for eack trace.
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Camera . . ......... E:P Frame
Pass . .. ......... 470E
3 Frame .. ......... 15

Date of Photography . . . . . 5 Nov 64
Universal Grid Coordinates . . 45 |5
Enlargement Factor. . . . . . 40X
Geographic Coordinates . . . . 3conny 1150220 |4
Altitude (feet) . . . . .. .. 606,842
Camera Attituge:

Piteh . . ... . ..... 15°27

Roll. . ... .o el

Yaw. . . ... ... ... r4g
vehicle Azimuth . , . . . . . 170028
Local Sun Time . . ..... 1316
Solas Elevation, . . ... .. 34o57
Solar Azimuth . . ... ... 158°
Exposure . . .. ...... 1/340 sec

— Approxtmate flight direction Approximate scan direction
on photogt aph on photograph

Approximate location of photograph in format. Negative viewed with emulsion side down.
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APPENDIX D. CLOUD COVER ANALYSIS

1, Introduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1013-1. The basis of this study is the
cloud cover data for each quarter segment of every individual frame of
photography. The data is obtained by analysts specifically trained in
estimating cloud cover by designated categories.

rive cloud categories have been formulated for use in thils photo-
graphy (Reference, Table 1). These categories allow for the wide
latitude of c¢loud cover conditions commonly found on a frame of this
photegraphy. Note in Table 1 that a mean cloud percentage value has
been calculated for each category for use in determining a combined
cloud cover percentage for all operational passes of the mission.

' Tre gecurrerce of ezeh cloud category within an operational pass
iz expressed sf s percentege of 1020 ard appears in Table 2, FEach
percentaze i3 & ratio of <he number of occurrences of a given cloud

' cover category to the total number of cloud observations in a photo
pass. TFor example: If the number of category 1 occurrences in a
given pass is 200 out of a total of 1000 (250 frames x 4 quarters),

l all categories comtined, then 20 percent of the pass would be classed
as category 1.

Alsco a cloud cover percentage per pass 1s included in the last
cclumr of Tetle 2 under "clcud cover & per pass". This value is
determined by the sumation of the products cf category percentage in
each pass and the mean cloud percentage for that category as established
In Totle 1. Tor example: If it is determined that the following '
percentages exist in a2 given pass:

20% Category 1
157 Categcry 2
307 Catezery 2
27 Catecory &
12”7 Category S

Then, Yy using the mezn cloud vercentage established in Table 1

P 1 PSR S, IR - . 3
CUOTCLLCWILST eomuitationl cre made:s
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; 0.20x 5.0 = 1.00%
{ 2.13 x 17.5 = 2.63%
' 0.30 » 38.7 = 11.hoe
0.25 x 75.0 = 18.75%
.10 » 132.2 = 10.00%
~3.755%
Hence, L3.3 percent of this pass is cloud covered. o
TABLE 1
CLOUD COVER CATEGORIZZ
C.TEG.E . FIRCEITT OF —— . IEAL CLSLT
TnEE CZIUD COVER DESCRIPTION PERCEIT-0E
z Leze tizn 105 Clear 55
2 10% - 25% Small scattered
Clouds 17.5%
3 - 26% - 50% Large scattered
Clouds 38%
- 51% - 235 Broken or Connected
Couds 755
S ey Complete overcast Holox
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