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‘re tenorezic recoris acg.ired Iv llssidn 17101 were zesgigmed m Mg
sior. Irforzstion Toterntisl MTT) reting of \ % IIoT9grely g cozrer-
etle 1o tra’ zchieved ir esion 1715, Tlown 13=30 Iecemter 137k, HowevEr,
~e clave (L7 perorzmic resord is Jegreded Ty (e rresence o7 small, out-
of-forus aress along the fid:iciel edge’at Towkh ends of the forzets. &
sicilar condi-ion was reported in -re eval.ation d‘.‘\ vigsion 1015, .

\
T1louds otscured 2% zersent oft tte nerrein covereé\ in =re
‘Solar =levatior da‘as are w9 zveilatle st ~nig tize, .
+ 1 * \
' . .
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1. lMaster (Fn’l‘;) ramranic i azera lio 118
. ' - w8 e
. » 1he in..tr'meqt Was operati..r,al *h.roughout. *hg mssion a.mi era-induced -
film dégradations consist primarily of varjoug. l.sht-struck areds at the bes..:
ginning and end-of each pass record; 'meir eppesrances off the fﬂn conforn e

GRS e e e

M f"le $445 r'-"“” re patterni. : .; o ,-/ . s
( 3t frame: an equipr:.ent shadowgraph not readuy 5etecteb1e in a.ll
- pH.SCQS : a . . . . _. . - ‘.. . - ."',., ._- - T
- : e HIN :

(b) 5'.h-fr:nr.-léét frane: an,_edge-ta-edge area of uniform fpg,—approxi- .
cately & inches wide. - This is reported to result. frcn 1ight pa.ssing throhsh
. the vehlcle'*' sblative fhield

(¢) lext-ts-last fra.me . small light ;ra.ce of irregular conﬂg‘hrationg_
cercrally.found on_the fiducial edge at the tgke-up “end of the format. g‘mir
iz the rﬂwl* of 1ight passing through a drum leak-and re‘ﬂecting onto t_the

'li.m from a2 high- fini‘Sh fheml surfa.ce in t.he barrel of t.he canera.ue—

(9 gase frazme: An. 'q"iw“ -Shﬂﬂwsfaph, pfesent.iﬁ nosi &sen-_} peli
a gradation. of imagery wit.hin the d‘fected 25, is pot: gevere -gxcepy ‘

fift.h-frcn—last. frame whgre the unifom n&mms.ﬁtﬁgﬁm@ﬁ |

gradat.ion depends®on solar’ elevation and ;zimjﬂ“en&on f.l;g.
(_, cmcr;.-:rf penod .t‘ollowing temjnation of 2 p@togra c'pass._

.. Internif.tent ninus-density strea.ks are ndtedvfin ps.sse 3L LY
Treir caude s unknown. Most of these streaks rifi roughly pare.llel to;
"major film q.xis through {or near) the frame centers. Some of{the st.reak1r
Faths appear to coincide with field flattener mvanents, lmt others_do,
as readily conform'to a possible relat.ion.sh:l between the s'_ ! :
tion of thé field; flattene’r, ,f .- ~; Lx

. Continuous réll scrqtches ars present on’ both filn edges. + Most.
contain & group of shortj, fine, longitudinal‘emuision scratches nnder
cryera number and similgr-heavier scratches that extend,frhi the. take-np f i
the frame to the viqhity. of the camera number.. Although the. latter ere.. r
prominent than Have béen cbserved in previoug missions,” aegx:edetion ae.l
slight. ° Both tyres of scratches are tenta.threly identiﬂed"as sean T
rdller sclatches, caused during 1l tra.nsport as_the-
its-start posit.ion._ ’,‘f R N . '~

- ", :;_
Lo » Lr -
' 5B
3

2. Slav AFT Pnnoranj.c Camera No ng: - -

The unlb \as opere.tlonal throughout the nission, .
the camera-induced degradatiops-are on thé order of those noted in
panoranic -record,: The nost. notehle exception is she reappearanee

[
-
»
-

T
.
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- out-of=-focus condition\hicﬁ hu not beg_n observed since NMission 1015. De- l
tails of the more cormon light leaks, scratcﬁel, and so- forth vin be clted _
after disc.ussion of the focus anomaly, e L L. .
" a > i L B o
. The degra.ded areas are on the fiducia.l edge ot the forl.-ats, in the -~ -~
vicinity of the shrinkage markers at the‘take-up and supply ends of the & - ._ "
frames. Degradation f& more consistenb‘,a.nd pronineat at take-up,’ mer, l
derradation at both ends of the formats {s somdtizes” so subtle that detec- T °
tion is difficult, particularly vhen thelimagery in the affected area does. -
not contain ‘sficient culture for refefefce and,couparison purposec. -’ﬂl}ﬂ_'{
size and contour of the out-ofrfocus areasfvary but. the ‘estimated t.otal ¥
image degradation within the 1ndividual frimes does not exceed 1 pefcent.’~ = °
Qbviously, however, the presence ot a focus problem merits attention with- .
~ out regard to the physical extentfofi the degradation." Precise detemlmtion =
of the initial appearance of the cu t-0f'=focus condition “4n this =fssion i vu" e
harpered by cloud cover and/dr lack ‘of culture in the ‘early photographic :
passes, but there is, evidence that, t.h& anomaly already, existed in pass.
and was possibly preéent a8’ ea.rlx ‘a8 pasa 25._'-;_._1 R

Extensive investigntion of previaus nission récord that’ con
similar degradations, such as Missions s_1Q0h, 1001,. 1010, 1011, '
indicates a possible qutionship bet\reen-romt'
individial formats’rel&tive to” “tbe ‘major axis’
of' the out-of—focus condition. *Apparently,: pi
significant. fagwr. In additiou, it appears, that
between the pitch of the supply and’ take-up 1‘0
in order‘to induce,degradation. A "'-'- N

.
T .

) No ‘focus anonaly is detectable in t.he fwd pan mlc record acquired
: this mission. The Tomt pitch measurements are relatively stable ‘through
out the eatire ‘record;, an& e, ditt‘erence betw - itch_ measurement:
supply and pitch valie at: take-up of- any_indi : &L G excleds
£ 0.01071achs " (Pitch 1 hensured from the fiduéialied ‘%g é: fo
wthe edge of the film, at pomu lmediately adj ent i
end shrinka.se mirkcrs. '

&




Tutle ¥  °
m [
Control System By

Pass

1D

2D

[

L

Average Pitch At

« Take-up (inches)

0.24L P

L 0.235¢ -

0.22¢
00230'7'

o.230'._'.
0.232

~o.2lo -

230

| . - ‘_.: -0.-2?_'::.{ :_: -
.o 0230 T

0.235 -

oz@%
" o.2M2.

e ._-......_—........_—.._
- -

o2t ! 0.257 - ;
o.2k0 TN 6255

Aveuse Pu.ch At Avera.se mtterentul (uchel)”

Supply !!nches[ cq:-ents - . .

0.010 Iusery doeg not pel'
-mit positive detec~" a
tion of desndatl.on.

?.'2'55
o . 0.010

.25 o 015 St:all. eegradation nt\‘i“ -

ake-up. e

0,25 "0.015 sﬂe os: m’sn-

o 015 sm u m ,sn u@@_ 89.-__-:

9.245 .

0.247 0. 015 Decradntion snsiitiy
0.250 ' o‘blo pegndauon decreased. 2

IS

0.015 Degradat.ion increued.

Sln.ll desrg_dg@on de- ‘

\ .-‘j_‘”’: . -""'
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Certain eonclus ons may be dirawn' from the ebove tabuletiqne and cac- S
ments but caution is advised. The pitch measurements wvere obtained vith a
7X monocular fitted with a 0.005 inch reticle.- In eddltion to thé.obvious.. ’
limitations ‘6f the instrument itself, there is the,possibility of buman - - .
error in taking off the valuess Purthemore,,it 1s difficult to detect the = ..
presence of degradation and~even more di.fficult to assess' its ‘extend where _
no culture or prominent terrain features are imaged, Beering these factors . -
in mind, the following conclusions are offered°' . o ‘

(a) There i3 a critlca]. displacement rntlo (pitch at take-up versus 5 .
pitﬁt supply) which must be attained in order to induce a detectadle cut--~ - =
of - 8 condition. Maximum degradation in this mizsion “is observed- in pass ..
57D (whic coincidentally, contains a high culture” content end ‘the pitch "_ .
readings 8t take-up averaged 0,240 inch while the supply pf i values aver:s”
aged 0.255 inch. Although the differential betveen take-up “and supply., o )
(0.015 inch) is present in other gasses, in no other case le the degredetion L
observed to be as extensive. N 3 l

(b) The different.ial between the 2 ends of the fornat is also ‘a potent .
factor. Refer to pass 41D, where the difference is 0.020 inch and aesreda—"'
‘tion is not only readily deteeteble ‘at_both ende but. Do 8 ars_to Ye more..
prom.inent at supply. SRR .r," --“-'-_‘,.f.a-, - §3 % e

(e) Fina.uy it.appears tha.t pitch displacenen RS
ential must combine in a. critlcal relationsh.ip of Values_
maximum degradation. ' '
even the location of the out-ol‘-t‘ocus eondition within a frane. Ty l

'I'he aft pancramic record contains a number of ught-strnck areas sinilarf -‘—;_
to those present in the ﬁrd material. chever, the repeti.tiou pattern dil‘-— o l
fers elightly SR e TG LM e Rt s i, W

A_'_

(a) lst fra.me' an, equi;nent shadowgrnph appeers 1n a felf pessee.

(b) 6th-n~om-last frame: an. edge-to-edse a.rea of unirorn rog, hpproxi ¥
mately 6 inches wide, - -7 ‘~ ,,,,‘-_T._‘:ﬂ,‘c___:,; e

may shift into the supply end of the 3rd-from-last frame or to takesup of-:
the 2nd-from-last frame. ‘An eq;uipnent shedougreph oeeeej.oml.la' aypears in
the 2nd-frm-1est fre.me - T, At

{(4) Last frame: an equipent shedwgraph 18 present in
passes, and a bar-type light trace is deteetahle 1n a few pas:
A #

..;.-._

|
(c) 2nd/3¥d-from-last Crames: a 1ight trace betveen the franes whleh o l
1

panor
present in the aft material. A eontinuoue plue-density ;treak runs
the rrnne-centere of pue hD. mnu%:denelty etreen are -intermitte

L R

L. - . e .

s
. 3 ‘h‘-‘!':fq
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cetertable In.pass 2«0 znd lerimes Frogrescively greata
ez, Ac in previcus missicne, the btunding is zast prov
f *le sexn zewicn and is derived from non-linesr mIive-
witk relatizn %2 the Iilm. CZepradztiin lg.nct severe.
izin Cozeras: ' ’
) and cuarvcars (toze-up) nirizen comerans were cpera-,
micsisn, EXpcsure was zdegugte excejt where 1w scler,
etfective horizon rhotsgraphy. Izege gualltvy is ¢203s-

eorort (tame-up) and storecard (supply) herizon camerss funciicred
Lt lovnenirily, :.rp::are wr€ alejuzte eNcert where 12w filar elevziions -
irovniios. Imuge guality s similiar to that cotalned with the Zaster hiri-
RAETIIRES U oS

L. Steilor Crmers Lo *S5:

* -

. The instrument perfsrmed withsut malfunctisn and produced godd-guality
imiges.  All o1 the stellsr Irazes were used 10 zdvagloge ‘. the vekicle
wtiitule znalysis. It is telieved that the atiitude valves < teired from
unoh frome ore correct. As o patter cf interest, it is ncted that tke
bopison reduced values do not sguare with the stellar reduc fons, With ref-
cronge LD rol-, tzr exomple, the horizon reducticns indicete 'wzce &s zuch
11 (in terms ot wetual minutes 5t are) as ihe ctellar reducticns reveel.
‘e peometric distribul
ily identifizble ctars) is
-rons dejpraded by earth a1t
be ot lczs magnitude than 1

isn of the stellzr imaces (zpproxizately =0 read
£223. Images zre deteciatle evern ir the form
edo. Alted:s degradaticn, incidentaly, appesars (0
r. m2st previdus =missicns.

A x‘:mr.:.:clg 25 fromes contzin stellar imzpes which are distorted 0
rome o aderee. The lactores which octniridute 12 the distsreizns (sireskins,
L:.:.c--t:h.., il oo torih) zre nct jrecicely. wnown, but it ic currently felt
thnt Lim 1',_' Ccoraditicns in the ymusromic cameras and monssolpic Spersticnms In

wrialn circumelonces ore ir.\'*l\'r_d..

.

v, - Iniex Comera 10 .D35: T .

. -.i% was Jperatisnnl thriughtut the zission ard Froduced goad-
aunllivy ,!.:t rrophy, perhaps the test otioined o Zate.

do Accovcinted Egeiiment v . _ ' )

. P Baadls Via
, HatitaRi

g - TOP-SECRETRUF~ - . Sostrol Systom Doy
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Pacs 8D, fra=e 31 (fwid)
Pass 21D, frame 103 (fwd) _ :
Pass 30D, frame 17 {fwd) /

Fang 68D, fraze 15 (aft) : ’ o
Pass 2D, frane 70 (aft)
©  Pass Towf frame 12 (aft) .

In addition, the uniform fog precent in certain frames ¢f the rancramic
photography (See Items ) and 2 of this part) Owgsed :re 3ot rezder 3 zare
dupirs <he

erroneous interpretations of the tinary data s nu=der of tizes Zuring <
binary reapdout.

The frequency marks are flared, but the zarks end altendant reflected
images are recorded outside of tke farmats, However, intezsity of the zares

"is.not cansistent, and they offen range froz urderexposed o adeguately ex-

posed within a pass. The end-of-pass nzrrers ere heavily svererxztsed. The
horizon format fiducials ‘are slightly flored throughout the Dwd pancramic
caterial. One of.the horizon fiducizals is sizilerly affected in the sft
panoremic record (the fidupial adjacent $o the pancrawic frazes In tle ster-
board horizon formats). The cacera numbter is slightly fizred, and the adle-

cent binary index lamp is qonsiderably tlocmed, .
: )
.1 .. ’
. ™~
\ .
v :
-
o
L]
. ’ E
-3 .
- o
. , Bafte Via
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FIGUFE 1. DESCEIPTION OF PRCTOGEAPHIC DATA

The data pertainirg- to photographs contaired in this p.tlicstion are
defined as follows:

suffix D indicates that the /photosrephy vas scqul durirg the
descending portion. Suffix‘A frdicetes that the photogrsphy vrs
scquired during the ascending portion, =nd suffix M indicetes thet
the photography was acquired durirg = pess that incluldes toth
ascending and descending portions. An additionsl suf<ix, E,
{ndicetes that the pass was an engireering operstion or thet = pore
tion of the pnss has teen editel.

PASS: A pess is the Operntional(ﬁortion 2f =n ortitelfievolution. The
>

DATE OF PHOTOGEAPHY: The date of photoiTsphy irdicetes the dey, month,
and year (GMT) that the photogrephy wes scquired.

UNIVERSAL GFID COOFDINATES: Trese coordirates sre frcluded o locste
' . the {llustrated photography vithin the panoranic forzmst. N

ENLARGEMENT FACTOR: The enlargement f=ctor is included %o indicete thre
‘numter of dismeters the origirel msterisl ras teen ernlsrged in the
photographic illustration.

GEOGRAPHIC COOFDINATES: Threse coordirates sre included 4o irdicste the
latitude and longitude of the penor=cic formet.

ALTITUDE: This ceasurement is the verticsl distence ‘rom the velicle 5
the Hough Ellipsoid st the time of the mcquisition of the photoorsphy.

PITCH: Fotation of the camers stout its transverse sxis. Using epprﬁ-
priaste aeronautical terminology, positive readings indicste nose-up’
sttitude and regntive readirgs indicate nose-down attitude. |

ROLL: Fotation of the cemers stout its longitudinsl axik. Using
sppropriante séronautical tersinolosy, positive resdings indicate
left wing-up attitude and negetive resdings indicate right ving-up
attitude. ‘ . o .

+/

L J
YAW: Fotation of the cemers stout its verticsl sxis. Posijive resdingcs
indicate counterclockvwise rotetiosn vhen vieving the mround nsdir’
from thé vehicle.mounted camers in-flight.

LOCAL SUN TIME: This time i8 included to present to the viewver »
realistic time of ecquisitisn 57 the photogrsphy illustrated.

) - 88 - ) . - .
+ Bl Tia
D0 TreerkETIRE
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FIGURE 2. EXAMPLE OF HORIZON CAMEFA PHOTOGFAPRY
NPIC K-3028 (187081 ' T . *
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PASS « « « + v+ s s s s 4 v s s e e e o 0 o s DTDEND
Frare..................15_ )

Date of Fnotography. . . e e e e e e e e e 3 May 1925
Univereal Grid Coordirs*es . . . . . . . . . Starboerd Horizor

Ernlargement Factor . . . e« « . . .« 3X _
Pan Forrcat Geograp ie Coordi*a ‘es., ., . . « » 52-15N 13-302 - .
Altitude (feet). e e e e e e e e e e ‘31 £05 :

Camere Attitude
PILCH v v v v & o o 4 v o 8 % e e e e e s 1h°5r'
FOLL. v o v o e v e ee et e e .. OO0

YQV « & » s +4"s & + 2 % s e = & s » o .'Q‘)ola -
IocalSunTime...............1309‘-'033
Solar Elevation. o v « + ¢ « o « =« « o « + . 507593" .

Soler Azimuth. . . . « 5 o « o« o « « « » « « 153°
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‘Stellar Frame Numter,. . . . . + « . . ... 398
" Correlstes with WD Camers: .
Pess. . . . . . f 0 . v v i i 5D
FIrame . o« v« 2 v o o o v v 0 o o o« o 15
Date of Photography. { . . « +« « « « = « - . 3 May 1955
Enlargement Factor . . . ¢ . « ¢ « + « + » » 3X%
Pan Camera Attitude: . .
PIBCR o v v v o v e e e e e e e e et o 16955
FOLl. & v v a'e v v v nye o e e oo . . 00010
e T O « g 1
“Exposure TimE. . . . . 4o a s o s . .o o . . 31382 sec
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Correlates wish FWD Cazera:

- Pass. . .
rrame . . .

Dste’ of Photogr
Enlargement Factor .
Pan Cazera Att{tude:

Pitch . . .
Foll. . . .
¢ . Yeaw . . . .

Zxposure . .
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Pass. . . . .
Frame . . . . . .

s e e e a8 . 4« . .5DAFT
‘.I.I“.ll.25 h

Dete of Photography . . . . . . . . . . 3 May 1955
Universal Grid Coordinstes. .. . . . . €2.5 - Take.up 24 0o Fraze

Enlargement Factor. . . . . . . + « . . Contact
Geogrephic Coordinates. . % . . 51-3%% 13-33=
»  Altitude (feet) . . . . . .. . . . €27, Lb2
Camers Atpitude Vehicle: v .
PitCh. -7 - L] - - n- . . . ] L] . - [ -+ - “ot AY.ilOble
F‘Oll ' s s 0= ;. e & * B & .8 & e & ¥ e @ Rot A“il.ble
. Yow. . « v+« o .o .. . . . Kot Aveilable
dealSunTime....'......;..'13'10hoursr
Solar Elevation . . . . « ¢ + « & « « & 51°33' +
Soler Azimuth . . . . . « . .« « . « . . 153
EXPOSUFE« « o o « v o o s o o o s = oo 1/376 sec
. ’ v _
- ‘ -
The overlsy defires the apmroximeste contour of tre_
out-of-focus cgpdition in this frame. ,Precise outlire
of the degradation 1s difficult to msccomplish, due to
*the illumipstion fall-of’ in this ares, with resultsot
. general loss of image quality. -
:’ ) - »
.t '. - . L]
L3
- hd !
‘. ‘
- . '.
- \"-/- ADDl; mate 1 gt duection \";'/ ASpronimate scan direction
\ — y— HEm 1 L] ] . 1) 3 (]
R on pnfuograph . 7\_ on photogragh
'
P An'nromr.ate location of photograph in formal. Negative viewed wmith emutson 5:0¢ down. *
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" PART-N. FiLM

- ‘ -
1. Film Foctaze/Mane Toctals: .
Th;-film Fcot%ge/fra:e totels for Missizn 1019-1 z2re as follcws:
Msster (FWD) Panorsmic Cazer: 7 esk rt/2,527 frazes
Slave (AFT) Pancrsnic Cuzmera 3«'»2 ¢tf2,TT9 fraces
Stellsr Camera ’ sk ft/ Lol frsmes
Index Camer:r ' .- 90 1t/ LOL fremes .
* Tot4l Pancramic ro--ere/Fremes 15,72 ¢1/5.-03 frames
(N"te All fozt fig.res are process nzchine oo'.‘.sge= }

2. Film- Pr:cessing: )

Thiz zecticn provides evalustion of processing, density, ccntrast,
and physical condition of the origirel negatives. Processing data sre
stitrncted from reccris masintained ty the processing cantr&ct“r.
Evaluation of exposyre sni physicesl condition of the film sre accom-
pliched by on-site inspectisn of +he regative waterisl as it is made .
svnilatle for treskdown ond titling. A finsl, more thorouch exsminafion
2f the cri*inal regative’is conducted ty pvotagraph’c znalysts st s
1.ter d-¢ . . o

& cenerzl, -u..st =f t e photogTathy cttained in t‘r.is rissizn- -

received adeniate exposure. However, low soler elevsiions =ndfor
varisations 1n terrain reflectivity ca..s»d sone departures from norm=l.
Densitjes ronge from thin (in photosraphy zcquired.at low solar
eleviticns) t2 hesvy. Tre'majerity of the density values (approxina,ely
50 percent) fall in the medium category. Similserly, most of t.h
photography contnins medium-eontrast im;ery.

"

The following develspment levels were esplyyed in processirg the file:

-, _ Master . . Slave
Primary 2% ' ) 25%
Intermediate ' 326" - ) - 55% -
Full . L5% 19% .
.. 9 .-0 * - .. " .: :
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Sixty-four processing level charnges vere required for the rcaster
(fvd) panoramic record end 5l chenges fcr the slave (aft) msterisl.?
Three parts required special printirg. '

. 3. Physical Film Degradetions:

scratches. Similar, heavier scratches ere present in psss 23D,.fraze

LS (fwd) near Treme-center. In pass 21D {Nd), frepes 20-137 sre .
degraded by numercus, smsll longitudina) emulsion scratches. Continuous
heavy, parallel tase scratches are present in pass 41D, frames L£-50 (eft).

.

L. Film ‘F%cessi_n‘g Curves :.

-

The following graphs are reproductions of the film processing
, curves provided by the processing contractor for Mission 101%-1.

. »

. Pass 5D, frame 112 (fvd) contains numersus transvgse ez lsioh I
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PART Ili. IMASE QUALITY
1. - Definition of Photogagic Int.erpretation (p1) S.titatility'

-

Thi's is an assessment o!‘ the 1nfomtion content of p:otcgap"ic
reconnaissance material and its interpretability. A nu=ter of inier-
related factors are involved, such as the quality of the photogrephy,

‘the extent of target coverage, scale, ‘and weatber limitations. BHov-

ever, the criteria for.assigning a PI suitability rating may e reduced
to (a) the scope of the photographic coverage and (b) the degree.to P
wvhich a photo, interpreter may extract useful end relistle izform=tion
from the material. .

PI suitsbility ratings are categarized 1 Excallen., Good, Falr,
Poor, and Unusable. These.ratings refer to the overall, interpretive
value of the photography obtained from s partic..lar reaonnalssznce:
wmission. Individual tergets may also be assigned’ ‘PT suitsbility retirgs
if that is necessary or desirsble. The standards. that de..emi:e sssign-.
ment of the various ratings are as.follows: . - -, N .

-

'/Excellent: The photography is free of demdation by csmers mal- -
functions or processing faults and wveather conditions are favorsble
throughout. The imagery cohtains sharp, well-defined edges and cormers,

- with no unusual distortisms. . Contrast 1s optimal and shadov deteils,

- ing weather conditions. Edges snd corners of asbjects are vell defired.

as well as details in the bighlight erdas, are resdily detectatle.
Observation of small objects and a high order of mensursztion sre made

- possible by the consistently superior quality of the photogrzphy.

Good: The photography is relatively free of degradations and limit:-

N> unusual distortions sre present. Detection and accurate ‘mensurstion
of Small objects 'is feasible; but to a lesser degree than in materisl
rated as "Excellent.” , . ..

Fair: Degredation is miniml but the acuity of the photosrap‘ly 1s -

less than optimpl. .Edges and corners of objlects sre-not crisply defined
‘and there is loss of detail in shadow and/or highlight -aress. Detectizn

and 1dentir1cation or small objects is possible but aceuracy of mensuration

is reduced by the 1ess-than-optimum contrast that prevails.
. - LR ¥
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Poor: Csmers-induced degredations snd/or westher limitstions severely
reduce the quality of the photography. Definition of edges and cormers
is not sherp. Only gross terrain festures and culturé may te detected
. or identified arn¥ d‘stortfon of form may e:rist Accurgte mensuretion of
even large ohjects: iz doubtd.

Unusable: . Degradstion of the photography coapletely precludes
detection, identifica%tion, «nd mensurstidn of cultursl details.

2 PI Suitability, Missidn 1019-1:

The PI suitability of Mission 1019-1 ranges frpam fmir to good. The
photﬁg‘raphic coverage =ffords observatibn of 71 tergets. A few of the
coverage highlights reported in the preliminery readout szre: =

_ (a) Possib].e sew electronies facility ulf‘er constructi"n et a
nuclear weapons pa'ovir.g gromd. . _ . .

. (b) "ldentificatica of 2 new fixed field missile sites. - .

-
. - L)

(¢) New identification of a protable missile training site.

(d) Cenfirmatich of a previously suspect auclear wespons storage sres.

Interpretation of spproximately 30 peréent' of the targets wes i )
hzzpered by unfavoratle atmi':)heric conditiors in the tsrget sress.  ILow .
contrast.and/or obliguity fuMher complicated observa ..ion ic a ouxrer h

. of cases. Claud reflectance streaking is detectable’ in portices of the .,
photography, but the attendant degradation is not signifigbnt. (This-
snomaly was discussed in some detail In the report on P.ission 1015 )

The initial ecan of the mission record was performed 1n ]
relatively short time, without the aid of the precise anslytical snd
mensuration instruments normally eamployed. Continued study of tre
film may reveal additional targgts and may sltexn some of the informstiosn
obtained during ther initial tnterpretation phese,

- ' L4
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3. Definition of Mission Information Potential (MIP):

Tpe ﬁI'P is an arbitrery number, not limited ty terminal val: ues, which
18 subjectively assigned to-the panoramic photography of a mission and
which comperea 1t to the othér missions. It is meant to te a measure of
¢« the camersa's maximum capability for recording information, discounting
. adverse atmospheric conditions, minimum soler elevations, camera
mnlfunctions » or other factors which reduce the qu’ality of the photogrsphy.:
"The MIP is based on the best photography found in s mission, even o
. though the photography may be limited to a few frames. Since these- Tk
' frames are censidered to be the best im the mission, they do pot indi-
‘ cate the oversll success, average quality, or gereral 1nterpretab111ty

_of the photography : ?

Criteris rar selection of the HIP frame:

»

R a. E:Liminate all portions of the mission affected ty system

’ . malfunctions. ™ . . | S
: b. Select frames which are free of clouds or stmospteric - v
-attenuation. - ) T -.“‘_._f

c. Eliminate the first 10 frames and last frame of a pass . E
because these may l:e affected by ‘incorrect scan speed. . -

Select fraces that are in a continuous strip of ap;:roxt
.‘I.O'cloud-rree frames because cloud shadows from veathe
cast for great distances

} e. D e from the horizon camperas- that the panoramic
photography is no aftected by epparent vehicle perturbations.

f. Select targets that are near the center of the fornat snd -
on frames as close gs possible to perigee for scale purposes and to
eiminate obliguity.

. .- Select frames having near optimum solsr elevation.

= _ ‘ .

" h., Select a high-contrsst target. (prefersbly ar airfield) and
compare thr target to s previous mission vhich has been given sn

MIP ratingl.

4. MIP, Mission 1019-1:

o T :
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Based on the foregoirg criteris, the airfield rear frame-center

of frame 14 in pass 57D {fvwd) is selected as the MIP example for this
sission and is assigned a rating of 85. In general, the photographic

quality of the master (fwd) panoramic record is judged to be slightly

btetter than that of the slave material but the difference is neither

consistent nor uniform when evaluated on s frame-for-frame tasis. The

overall quality of the panorsmic records i{s considered comparsble to .

Mission.1015, 19-30 Decemter 1964. :
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6. HCRIZON LENS SETTAGS

iewed froT top of vEhic et gl )

-~

Fyware
Camera No, L2

4 . ’ . Pt Supply
Honzon Exposure
: - Time 1 100 Sec.
Starpoard Tane-Up Apestire 16§
Honzon Exposure

Time 1 100 Sec
Aperture 13.0

Starboarg Suﬁa'v
Horrzon Exposure ' Fort Tane-lgp
Time | 100 Sec * O ' O"/nsq:x E1ozsare
Aperture '80 . : .

Time . 07 Sec.
boerture L8
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- APPENDIX C. MICRODEMSITOMETRY. - . .0 . .-
1. Zdge Spread Functiong, . - . _ IR i ot .
The technique of obtaining the sprend f‘unet.ionﬂ-oq S
microdensitoneter edge traces is used us an objective messure of '
<te {mnpe quality in mission photogrnphy.” The spresd function curve - ..
represents o s.womuticn of the sepurute elements of the photogrwphic | o7

systém. By taklng the Fourler Trunsform of the spread ﬂmctim the N
m=dulstion trazsfer rtu.ct!on of:4be system muy Le obteined. . Tt
To satisfy. the de.d.re t.o express fmage qu::l.ityf.in tem., of u
- valie, a single numter is determined frog the spread function curve .
vy measuring its width ot 50 percent :mplitude. This width fs- -~ . .,
empresaed as a micmn distunce in 1mge spuce an@ Yy be convertied t_.-_)_».ux

targeim have been avnilahie the ground distance detem;ne;l ﬁm
. tracenalysis and n-om the t'u:sets has Peen t?_gxd to te coqnnble.
. --.'f?' PP SN ._“L»

' L ST -.“‘""
irat .h-.- ob ‘ect ed’cc‘ xul,(‘lll t'we conditions o!‘ a unlt ..tep !‘unctl:m',r
1.e., exist for-= apprecinble dist ance nt aiflxed brightness level™
' arnd change atruptly to 4 new level which exists for an .ppreciable.
ils tnnce. nis réquirement i3 usu-slly achicved by roofrops of . -l et
' twildirgs in 1.rge-ceale photorr:phy, and uircrort n.mmys or t..xiwr.ys- iyt

T WL

-

b ¥ 4 l:IBll'..-C rle pw-...-,'r-p!xy. - .o L _. . 2
. L "1'?3’
"'1e missicn i exanlfed to determire f.hevm h-ane (N’ssion L § A .
Ircrration Po’er.t:l:.l), vhich is a subJective seiection_of the test. -L»f.}_.; e
rotosraphy. “Straicht edpes in #is imagery meeting thre-criteris of o
n Jtep function f=r a lenith of at least 120 nicrons are selected

"‘-r seurning with lhe nr*r-it.n 1tcheter. '.,“" T o b . B

The micrziic. i‘.'...:‘.;. .....: fzr, the tru&t-' !n thi rweport 1is.
l.gated at un Alr Ivree fecility. The location of thre traces’vas _
recied 3 :.-.-l.re..u s .t.ave.. from NPIC with the Air Force.. -Th_e;.-—;.- w
i"-‘ riment iv tie o -Tata Hicro-Anslyzer ‘uged’ ‘with an»e!‘fective-
Z1it -1 1 miorun Yy 30 miercns. .A scan.speed of Q.05 uill.imter/ »
~ir.te anl n churt upeed of §'inches/minute was used ror a r'ecordingf"“

‘¢ zpecimen expinsion &f 2032:1. One inch on the recording eqlsls

12.°5 zmierch: on the :i;g_.:c.[men. 'n-.e-trnées prnd\. represent B
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plot of deflectizn vérsus dlstunce. The Zeflectio
essentially linear with density and the herizontszl
chart numtered 1 to> 7 equnl O to 3.0 densi<y.’

At the same time the trsces were race, the electirzfic outpus
signals from the instrument were digitized us dersi:y vzlues and
reccrded on paper tepe for direct enslysis ty an IT8M 17130 computer.
Three cutputs from the computer are shown in the Summsry Tetle
cf Edge Traces on pege 3£ : the width of the Lire Spresd Pume<izn
8t SO percent maximum amplitude, the MTF/AIM intersect p-
the Machire FES. The procedure invelved in the derivst
vel.es in the ISM 1710 computer is descrited in tre &ir
Techr.ical Fepcrt No 101-31 (Psge 73-22). The following
a summary of the determirations nade from edge trzces of =
negative. The imagery traced is5 cortalined in the frece 2arsidered
te typical of the test i <his =issicn.
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Thid study rcpresentl a statisucal apalysts or the “eloud ,covcr on

~ the. photogr «of Mission 1019-1. The basid.GL this study is the cloud
- cover data Ybr each quarter segmerlt of évery:ladlviducl frame of - e )
photography 'I‘he date is obtained by analysts speciﬁcally tramcd in
estimting cloud cover by deslg;nated categorlea. ,

‘Five cloud categories have’b been fornulated for use in this 4
photography (Refercncq, Table 1). These cateprigs allow for the vidé
latitude of cloud cdVer conditions ccmmnlx t‘ound on a frame of this _ .
photography. Note in Table 1 that a near§ cloud percentage value has.
been calculated for each category for use in determining a. combined K
cloud cover percentage ror al]. operationnl passcslof the .:13;'1

. The occurrence of cach cloud cetegory wlthin an operctiona 'pass SR
is expressed ag a percentage or 100 .nud‘appears in Teble 2.:- Ehch per- T -
centage 18 a,rtio of the nunbcr of ‘occurrences of. 2 givcn < ;

oo . ca
- -" "

For cxample ® 1f the number of cate@:ry i 'oc'q':
1s 200,0ut of a total of 1000 (250 frames x k‘qua
combined R _t.hen 20 percent' of tl_'ac {’3& b“’é?.

. Also a cloud covcr perccntagc per pass
coldmn of Tadie 2 under- "cloud- cover %.pe:
termined by the ﬁumtion of the products. o

in “I‘a‘b!.e Y.~ For exanple'“ if 1t 13 detemined
ccn‘t.ages exist m a given puss‘ B

20$ Category 1

: 15% Category 2°

. 30% Category 5

25% Category &~

.10% Category 5

'lhcn, by using the nean cloud. percenta - K
the fouoving computations arc mdez

0. 20 x 54.0
. 0‘.15': -17.5 .
) 00 0 :-'.38-0
0. )



:nm Ya - " TOP-SECRET-RUFF -

Lootral System Guly S gL .

L] R - s‘\’. N ‘-
‘ _— " & .
. ' 4 b -
. .
. . - a’ -
. K .
- . . .
"] & . .
- . ‘
. e ¢ oA R .

~

e " © " CLOUD COVER' CATEGORTES .,

oalel - - j ,- .
r* 4 IR A

CATEGORY " PERCENT OF SRS
R - ° "CLOUD COVER . .DMFPI‘,P{;’;_
17 ®* * Less than 106 - Clesr -

2 .-’ 10‘ '25’ - . ’ ;hu &.tur‘-d -'."‘
SR ) : : ~ Cloudss,
3 26 : 50% IS ‘_'A Lerge Scattered

: Lo . ., Clouds -

P

Overcast 76371008
X ﬁmféy

A R

o~




§8apasde.

2

R
22889

2

LTy
Teem @01 - 2%)2..
 6cEy

3,
0'ff

L 'elg.,

1

. -
: ',»L;,.P.....l..f S
*val -l.h,l@-.—.ﬂ:f‘ﬂh
, & CRTEEY Gy
90 2 ol
00 et gy
0 R ) { vt
&y L X
0 . 0" o0
"0 9°LT . o°
90 LA R 1 |
9 ... 9 ¢fx
00 . T'gy g2
00 - g0 " ¢o
oco. . zj.”norllu oLl
o'y L1t S &
RREFR o RO LYY 4 | &
L2 o' £
L0000k L
I .nu.. . u... .0..1 .
[Py,
R L R
-

PYALY ol*2y
ALOT o2
. $°91 9y
9y tip
2 925
9°¢. [ X
0*0 a oot
201 . e°f9
2 i'gy -
£L gfy
uﬁ ,- ﬂ.@ﬂ
92 . b
LY 3 L S
"GO e
v o6
90 10
ﬂ.@ rﬂns
< t
b A

~ Y 16101 uojse

-

40 VIO
In ‘nywy .-tr-...u prary

et g v g e s e




"Contrel Srstem Ouly

TYB G

b
~

S g
3 ] -

IBR"

¥
8

Coatrol System Oaly , |

L] . :
Voo ) , Vo o ) ) e )
, ¢ Mg , 5 . , * &t
/ ,H-,a.u_oﬁuoua-«z sferanny .u.u”_..n.-.uuoaoa.m etqnjoTd Jo LIvemmg .. . .
- [ S oY . - ! -~ ) -
. d ™ - SOLISLIVIS SOVMIACO' ROISSIN ¥ XIDNZALV JEPCI

“n ) . N s : i -
iy . . ) .

\ ~

AR R R EEZ R Y FEWACT



o .m...w. ‘oz

[ B

2 g svenry

....m, i

s . «  (P3w0)) T-6TOT worrerN .pf.:o,o PTudes3008d OTANIOTY -0 Livmng R ' . -
T, © SHSUVIS I9VEIA0D NOISSIN 3 XiONIddv e



Rasle Via : _
| . TOP-SECRET-RUFF

* Costred Systam Osly . MRORGM-eeM

Y :
—‘.{T\:‘ ‘ -
-—['

..
s SR
AR STk

P

0nrfFws

A .
;) .

EEER R EREOEREE]

! ""--—-_-__.'-_r,
'n‘/ - .
o www
i ! z!!!!
Soan Ry
\ Y '« S X3 |-
= v '| \ g -" A i ;
! |‘ -‘ T
1 ) \-.':"\ :
4
)f——'f/ >\>:_--: TN b4
E‘" d /'/ - : :
Kandle Yis

Lalead-REXNOLE
Contrel System aly



e v o owesceraw 0 (D
Toleat-REYERE - ‘ .

Control System Only _ * WOEQRLIGh-DMEIY - .

”

\
Y

{
?..
% :

i B B W W Wy
l
*
.
y
|
,

-— 0y

Y -
— gAY 1963 : i .
-

. o

o* —er. a0’ .

NEIC RGBT (§ W8

APPROXIMATE TRACK OF MISSION 1019-1, 30 APRIL - 4 MAY 1965, OVER AFRICA.
- Lo - - ’

. . © fnm Ve

Solvot-RLFANLL-
. : m ) Toatrol System Oty




