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respectively .

. 30 photographic revolutions, including 5 engineering and 3 domestic

. . . s e

.photography. The panorsmic record was assigned a-Mission Information -
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synopsiss. S
Miesion 1015 (System No J-17) the.15th of the- "J"

reconnaissance series was launched 19 December 196k. Two operatiohal. _ S
prases were programmed and designated Missions. 1015-1 end 1015-2, :

Mission 1015-1 (19-2k December 1964) eccomplished 39 photographie -
revolutions, including 3 engineering and 4 domestic¢ passes. - The. o
first-phase payload was recovered by eir catch on 24 December and )
second-phase photography was initiated on 25 December 1964. Operations

were suspended upon completion of pass 89AE and the vehicle was :
commanded into a controlled deactivated mode. The vehicle was

reactivated on 28 December 1964 and photog:raphic operationa resumed

with pass 142D. :

Mission 1015-2° (25 December and 28-30 December 1961&) accomplished

passes. ' Termination of operations and payloed recovery were effected -
on 30 Decembér because the telemetry signalled potential electrical -
difficulties. However, operation subsequent.to recovery of the -
payload indicqted that a mission of normal duration could have been
performed. )

s

All cameras runctioned satisfactorily and produceg good-qmlity

Potential (MIP) rating of 85 and the photography, in general, is
comparable to that achieved in Mission 1012, 17-23. October 196h. .
However, the slave (AFT) panoramic 1magery 18 degraded by the presence’

of an out-of-focus ares at the supply end of the data block edge of the
format.  .This condition is first observed in pass LD and is detectable,
to some degree, in all following pesses. Forttmately, tHe overall
degradation is relatively minor. The affected area is not extensive in-
size or consistent in severity of degradation and is, at times, . :
difficult to detect. A delailed dibcussion of this anomaly 1s contaihed
in Iteu 2 of Part I Camera Operation..

- Clouds obscured 33 percent of the panoram:l.c photog:raphy ob'tained in
Mission 1015-1 and increased to 45 percent in Mission 1015-2. Solar
elevations ranged from 4 degrees to 69 degrees in Mission 1015-1 and
Trom 2 degrees to 79 degrees in Mission 1015-2. However, most of the
photography was acquired vith solar elevations between 5 and 35 degrees.
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7 ) Hission 1015-1

' M;fssioﬁ 1015-2

Period

Perigee

Apogee
Eccentricity .
Inclination Angle

Operational Passes
Domestic Passes
4, Engineering Passes

Recovery Revolutions .

GENERAL FLRAT DATK

K
Launch Date

"Recovery Date

Activation Date

Orbital Parameters

Mission 1015-1 {Rev 10) . M:lspion 1015-2 (Rev 145) -

90.535 Min -

96.56 nm

230.6% nm.

0.00860
- TE9T® N

' Phoio@nphic O[Sera'l;ions -

ﬂission_ 101 5:-1 -

32
.‘h, .
3 ;
8y _ -,

"19 December 196k - -
2k De'cember 1964

.25 December-lgsh
Deactivation Period .y 26, 27 Decewber 1964
- Reactivation Date
‘:Recovery*Date '

28 Decembér 1964
30 December 1964

"220va

- *

90.1996 M:l.n
58.141 nm

0.01

- S

'Mission 1015-2
22
3
>
¢ - 175D
. -~ -
kS .
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PART 1. CAMERA OPERATION o
1. Master (FWD) Panoremic Cameta No 138-"

The instrument vas operational throughout the migeion ahd cawera- -
4nduced degradations consist mainly of various light-struck areas at
the beginning and end of the photography acquired in each pass. The
light leaks produced the following patterns in Mission 1015-1 (noted
in order of sppesrance from head to teil of the mdividual _pese records):
' (a) 1st frame: a smsll flare irigide the formst, originating

on the data block edge ‘and generally round in the take-up halr of
: t.he frame.

t . (b) Sth-from-last frame: an;ggge-to-edge' plua-denaity T
a:"ea 3 to 6 inches wide. » .

L}

] (e) . hth-trom-hst frame: an irregu.hr light trace reses'ﬁung
a cbrona static discharge, oriented toward tnke-up, and mord =3
intense op the data block edge of the film.. - o .

(d) Next-to-ln& .fram" same- as in (c) aba?e, but aet’iernlly

l L '1ess fntense and mre I1:1‘01»1130!:&. on the rrequency mrks edge.

(e) ‘Last frameh’ a, small - flare’ similar to that noted 1n
the firet frame, buj less intense. )

. - In Musion 1015-2 the- fouwing repetitive patterna are prenent- .
(a) 1st frameq 8 sml.L flare nnd/or a bar-type light trace -
approximately -E'-inch vide, extending from. edge to edge within’ the

formmt. o

{v) Néxt-to-la'st frame: a small, 1rregular light trace
- resembling &' coropa static diacharge.

"{¢) last frame: 8 faint equiment shadcwm%h

Besradation of. 1nngery within the affected areas 1- n:l.niml io most -
cases. However, in en isolated case outside the genernl pattern, henvy SR
fog and dense equipment shadovigraphs smrely demde all of frame 5 5. =
andaportionof frame61npau 1han , ,
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. Intermittent, fine base scratches_sré present throughout thd film. -
Both edges contain continuous rail scratches. There are no
outstanding or excessive camere-induced emulsion scrat.ches or.- sbrasions. -

24 S].ave (AI"J,‘) Pano;ramic Camera No lhl S
] The camera was operational throughout the m:lasion and the
photographic record contains light-struck areas on the order of those

. noted in Item ] above. . Degradation 18 slight and will be discussed at
" a later po:lnt. ‘A more notable anomaly-is the presence. of an out-of-focus

area at the supply end of the data block edge of wost. formats following
pass LD, frame 25. Water, cloud, cover, and. atmospheric haze in the
photography immediate ﬂolloving frame- 25 preclude precise :
determination of the initial appearance of the degradaticn. Similar
out-of-focus areas have been observed in a number of previous mission’
recorde, such as Missions 1004, 1007, 1010, 1011, where the degradation
appeared almost exclusively in the master (FWD) camera hteriql.

The area affected by the out-of-—focus condition in- thie m:lssion

varies slightly in dimensions, contour, and severity of degradation, - '

but 1ts location within the forwat is reasonably ste'ble. At worst, ° -
. the degradation extends L inches along the £dge ‘o’ ‘the format (taken -

from the supply- end ghrinkage marker and measured toward take-up) and® -

' 1ntrudes‘approx1mteiy 1 inch into the format in en 1rregular curve,

The factors involved in this anomly hav: not yet i’ien pos:lt:lvely
established. However, extensive’ study has resulted in an apparent,
correlation between film tracking ‘and presence of the out-of-focus
condition, vhich seems to be induced by variations in pitch of the .
formats (their'alignment on the film, relativé to the film edges). .
For example, the format pitch measurements in the master (FWD) camers
material are relatively stable and no .degradation is detectable: -

» R . -
Pitgh range @ take-up: 0.260" - 0. 265" Average-0.265". Lot

. Pitch range @ supbly' 0.215" - 0. 230" © Average O. 220"

'(Note: Pitch values are msured from the format edge to the film
edge immediately ad acent to the, shrinkage mrkers at’
supply and take-up.) .

” Measurements of format vitch in the slave (AFT) camera material .
reveal that the take-up values are fairly stable, but the supply.
values are erratic and the ocut-of-focus condition appearsf to be - .
induced by this variation. Sample rea.dj.ngs and 'pertinen eoments

R R Comiral Sysrom Ol § .
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EATENTREYNOCE- ' . o . ] . Lo
, . ."_ . .. . . _-- -O ) A

_— Piteh .  Piteh L s
. - at, at - o RS ' : o

* Take-up Supply . - . cs o T

Pass . Freme . (inches) (inches) ' : Coments . : '

1D 1l " 0.250 - 0.250 - . Out-of focus condition not present.
5 . 0.250  0.2k0 - . v .
10 . 0.255 0.245 - ) ' ;
15 - 0.255 £0.255% ' . . ‘ , \’
3D 1 0.255 0.2k0 - Lerge displacement occurs at su '
. @2 - - 0.260  -0.265 . in frame 12, but water/clouds. pre-
*27 " 0.260 0.255 . clude detection or degradaﬁion. ‘

-

Lp . 1 - 0.260 .0.250 Deg'adation is readily detectable :
25 . 0.255 - 0.269 - when supply pitch attains 0.2675
"50 - -0.260 0.2675 " inches but not prior to that.’

75 0.260- 0.2675 _Tske-up pitch stabilized at-0. 260
PO _ - ..~ " ipcheés. . . L, - :
5D 1 - 0.260 0. 2675 ; _Kaze precludes detection of de-’

20 . 0.257  0.245 ¥ ©  gredgtion, frame 1.’ l!one present . - .
Cus . 0.260° 0.265 - in frames 20-and 1;'5. : T -

50 .. 0.260 "0.26T5° - at apparent critical value and de-
75 - 0.260  O. 2675 . gradatfon exists in all frames,

.Rumerous add:ltioml.pitch readings vere" taken as the miu:lon Voo
evaluation -progressed but no significant departures from the apparent
degradation®pattern vere cbserved.. Summing up, it appears that the Lo
following conditions exist when desrada‘t.ion is present.-- C

, (a) " A critical. pitch measuremeht 1s attained, _either by the
supply or_ take-up end of the format. In this case, it 1s lo a N
. at supply and the critical or threshold value 1s O 2675 inche S

(b) The 'p:ltch differences between take-up and supply vary, . .
but unless a critical displacement has taken place at - ofe end or the.
other the take-up and supply pitch relationayipu are of little - . - .
significance. In this mission the differente {n pitch between ° . -y
take-up and supply ranges as high as 0.010 inches with an aVerage . .
difference of 0.0075% ihches. Regardlesa, no degradation is" - N

detectable at any time unless ‘the supply piteh read:lng is at.the .
_ critiul value. - ) Sow

' é . 1 . ' o.200 0.2675 Supply pitch measurément lhb:llizea
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» from study f the film record of.Mission 1015 only. Exhaustive etudy
of previous/mission records. is currently, underway snd{will provide. .
. more detailed information and data on .the reletionship between f:llm
@ trecking and presence of the focus enomly.

“The re%der is cautioned th.et the foregoing conclusions are derived .

The following light tnduced degradetione are preaent in the eft _
camera meteria]:, Miasion 1015~} (noted in moet pesses) o )

(a) Tth -from-last ‘frame:  a Plus denaity area near supply,
wvhich occasionaly shirts 1nto t.he take-up end or the 6th freme ‘
. fl‘Oﬂl laBt- * . . e . . . . R N . »
T : (b) 6th ﬁ-om-lasf frame: an intense corona-ty-pe 11ght trece, .
which elso affects the 5th rrom-lest frnme in a number of cases. -

"

. N . ' .. N . L. . M . N
' ' L PO e - . . B . . . <
. ' . . . , . ; A
. . i . . . . .. . , . . .
i . . - - .
’, rEY ' . . . i
o4 ] . ‘ ‘ i
A . " g .

. . (eﬂBrd from-laqt mme a mller'; less 1ntense corom typ_‘e.'-' "
. . ligzt.‘frece and ‘a :raint equipment shadowgnph : L

(a) 2ng f‘rou-lest frame: : _a falat equ:lpnent ehadowgreph at.
supply, which occeae:{omlly'ahifte into the take-up end of the
next-to-laat treme . L,

»

(e) Next-to-leet frame- ~a small ceronaét'y'pe light trace,
In Hisstbn-lOl‘j-a the fouowing fremee or most puees are efrected° o
. “ (a) 1st frame: e feint eqn:lpment shedowgrapb, et take-up. ”

(b) next-toolast freme' a small 1light trece. R f.”

(c) Last frame: reint equipment shedowgrephs in.a number )
*“ of pesees. )

. The aft photogrew exhibits bending at the start or scan {n most -
" frames.  This hae been observed in pu-evious n:lseion records. In
saddition, the aft material contains :I.nterm:lttent minusg density streaks.
. Bowever, neither condition ep‘preciably degredee the imgery. .

- . - * . . . - - - . .
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3. Mester (FHD) Horizon Gamerae-

The port (supply) and ntarboard (take-up) horizon cameras were -
- operational throughout the mission. The image corners are vignetted,
but the horizon curves are unaffected and remmin usable for -~ ;
‘determina tdurof vehicle attitude. Ex-posure wvas adequate except weere
. low golar elevations precluded effectiye horizon photosreplw

h Slave (AFT) Horizon Cemeree'_ S S N

. The port (teke-up) and starboard (eupply) horizon cameras were °
" operational throughout the mission.” Quality of the photography 1is
similar to that obtained with the Master (FWD) instruments._ The
corner vignetting does not demr use of the horizon curves for the’
_purpose of vehicle attitude determination, and erpoeure vne edequate
.except where low solar elevations prevailed.

5. Steller Gamera No 61 (Mission 1015-1)

'nae 1nstnnnent wes operetionel throughout the mission, but - .

approx:lmetely 50 percent of each format is degraded by assorted flares .

" and lens element reflections.: At least 30 stellar images are recorded,
but the majority of franea contain doublets andfor elongated stellar -~
'1mges. Uncertainty of mensuration is approximately 15 minutes of arc.
The ‘title edge of: the rilm contains fine, transverse emulsion cracks -
vhich extend 0.10. inch into the film (frames 50-38k), Fine, edge-to-edge
emulsion cracks are present in frames.160-38% . Minor abrasions appesr
intermittently on the titie edge dut no: sequence of occurrence is
definable, :

6.‘ Stellar Gelnere ‘Fo 58 (Minion 10]'.5-2) B B T

The camera performed utiefect.orily throughout the n:lnion. A double -~
exposure occurred in the first frame, but is not classified as a. ‘mal-
function. ' This anomaly 1s occasionaly induced by the caméra ]lrosnlner :

. at the start of the second phase of a two-section. mission, dependent on.
the position of the camera programmer at launch. Of the T possible -
positions, 3 may cause double gxposure of the initial second-phase fraume.
Quality of the photography 1is similar to that achieved in Mission 1015-1. -
The various degradations noted In the first-phase stellsr record are also.
present in this material. In addition, minor dendritie etette diechergee -
are weeent at the end of the film record. : )
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7. 1Index Camereiﬁo' D61 (Mission 1015-1)'
The camera vas operational throughout the mission ‘and pl"OdL.C‘Ed
rood-quality photography . .

8. Index Camera No D58 (Mission 1015-2) . oL

The camera operated satisfactorily throughout the mission and‘
quality of the rhotography is good. “As in the stellar mterial
the first frame contains a double ex'posure. .

v
AR

9. Associated Equimept . '

The binary data block vas operetional throughout the mission. No
lamp failures were noted except in pess 167D, frame 27, where the time
' word is not recorded. However, the index lamp image adjacent to the*
camera number in the master (m ) penoramic camera material is bloomed
and the entire data bloék in the slave {AFT): film contgins bloomed '
lamp images, resulting in nonsuniform image . sizes and shapes. The - -

s frequency warks.are flared, but are recorded outside the formats.
Single end-of-pass markers are recorded at- all camera-off positions. T
The camera numbers are flared but readable.. 'Ihe horizon camers L
~fiducials are well defined, with little or no flare present. L . -

- . -

-~

L]

¢ : - Hendle Vie

! . © TACYRTXETMOLE
Contral System Only




- "1

M.v.. . NO SOREIGH-DISSEM

FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA.

© The aata pertatning to 'phobogrepha conteined 1n tim ﬁmncauog_' :
are defined as Tollows ) _ , e

PASS: A pass is the operational portion of an orbital revolution.

descending portion, a suffix A indicated that the photography
was acquired during the ascending portion-, and a suffix M
indicates that the photogreplw was acquired during a pass that
includes both agcending and’ _descending portions. . An additional
‘suffix E indicates that the pass was an engineering operetion
or that a portion of the pass has been edited.

DATE .OF PHROTQGRAPHY : ‘Ihe date of photosrephy indicates the dey, lnonth,
and year (GMT) that the photography was acquired

UNIVEIEAL GRID COORDINATES: - These, coordinates are 1nc1uded to lccete
the 111uatrated photogrepl.v within the panoramic romt.

.\,

E.'NI.ARGEMENT FAG‘IOR The enlargelncnt f'actor is lhcluded to.indicete
the number of diameters the original material has been cnlerged
in the photomphic illustration. .

GEOGRAPHIC GMRDINA‘ES These coordinates are. :lncluded to 1nd:lc|te
the latitude and 1ongitude of the panoramic format., -

ALTI‘NDE ‘This meeeurement 1s the vertical distence from the - -
. vehicle .to the Bough Ellipsocid at the t.'une of the ncquieition A
. .+ of ‘the photography. : . ‘-

) PI'ICB :§ Rotation of the camera about 1ts traneverse axis. Using .
" appropriate aercnajutical terminclogy, positive readings indicnte

.

ROLL: Rotation of the cancre about its.longitudinel axis. - Using . _

) appropriate acronautical terminclogy, positive resdings indicate’
left wing-up ettitude and neative reedi.ngl indicnte right ving-up
attitude, . ) L

A suffix D indicates that the photography vag acquired during the o

- . nose-up attitude and neptive reacungs indicate noee-dwn ettit.\ﬂe. A

R
EoN
a
¥
.t
-
.o~
=
e

- - - - - - - - - - - - - - - . . e
. . . - - -
. .\ »
. . . . .
- . N
' - < N .

8

H

.



- - - - II N - R ‘. .. . . - .
. Handle Via . ~ T B . . R
~ Cunrral Sysrem Only . ‘ ST st . —

) . o~ o . >
YAW: ~Rotation of the camera about it vertical axis.. Positive readinss

- 1ndicate counterclockwise rotation when vieving the ground
mdir from the vehicle-munted camera in-f.l.isht.

4

__LOCAL SUN TIME: This time is included to present to the viéwer e
.  realistic time of acquisition of the photography illustrated.

. S0LAR ELEVATION: The solar elevation is the sngular elevation of
the sun above a plane tangent to the surface of the earth at the
center of the panoramic format. "A negative golar elevation .
indicates that the sun is below the plane. . '
SOLAR Aznm'm: -The solar azimth ia the angulnr neasurement of the -
) rays of the sun ma‘sured rrom ';'.‘rue North in a clockwisq direction.

EXPOSURE: The exposure ia the duration of the photographic exposure
_expressed in a fraction of a second and 1is cowputed rrom the
"scan rate and 8lit v‘ldth.
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1. Film Footage:

The' film footage/frame totals for Mission 1015 are as follows:

e

-

. o 11015-1 -} w52

Master (FWD) Panoramic.Camera 7,826 £t/2,600 frames 7,067 tt/2,664 framesd
Slave (AFT) Panoramic-Camera 7,706 ft/2,648 frames 7,019 ft/2,65h" frames
Stellar Camera . ' 61 rt/ 384 frames 53 £t/ 379 fremes
Index.Camera . - 104 rt/ 384 frames 78 £t/ 379 fremes-

Total Footage/h'ames , Master (ND) Panoramic Camera 14,893 rt/5,354 frames
Jotel Footage/Frames, Slave (AFT) Panoramic Camera 14,725 £t/5,302 frames
Total Footage Frames, Panoramic Photogrspby 29,618 £¢/10,856 ‘frames

Note. All footege f:lsures are process mechine footages.

——

2. F:l].m Processing.

This section provides evalustion of processing, exposure, density, -
contrast, and“physical conditidn.of the original negatives. Processing
data are abstracted from records maintained by the processing contrector. -
Evaluation of exposure and physical, condition of the processed film are
accomplizhed by on-site inspectich of the negative material as it is
made available for breakdown and titling. A final, more thorough

examination §f the original negatives 1s conducted by’ photogrephic
ans]ysts at a ].at.er date.

14

In generel, most of the photography obtained in this mission
received adequate exposure. However, low solar elevations end/or
variations in terrain reflectivity caused some depertures from normal.
Densities range from thin (in phofography acquired at’low-solar,
elevations) to medium. The contrast varies from lov to medium,
dependent on so elevation, terraln t{ype, cloud shadow, and similar
related factors. Some high contrast photography is present in
snow-covered areas (particularly in mountainous terrain) end in _ . )
shoreline areas. .The physical condition of the’ tl-ocessed ﬁlm vas good T

-t

.
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0
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f.. 7 e . - ‘ -t"
'I'he. following develoment levels were employed in processing
the film" ) . ‘

1015-1 ~ . 1015-2 "

, * Master Slave - |  -Master Slave
Primary . = -2 = o | o of ,
Intermediate - 2% 5% }. 1% . 9%

© Rl ' 964 5t 904 2 SR

.

_ . Four development level changes were made in processing the master - -

i ~record and 11 changes in the slave record, Mission 1015-1. In-

J Mission 1015-2, the master film record required 18 development level
changes and -th¥ slave record 10. Nine parts were special-printed in
Mission 1015-1 gnd 6 perts required similar treei:nent in Mission 1015-2.

- 3'- Physical Film Degradetions' | ',"' ' ' . - .
» There are no outstanding or excessive physical degradations other
: than an unusual, arrow-shaped scratch in frame 25 of pass .. The -
! * .+ scratch is .oriented to the long axis of the film with the "a head” ..
el projected towards the take-up end of the format. Sligiitly e , the

T scratch 1s approximately 0.ko inch long and 0.05 inch wide. Iocatipn

: of the scratch is -0.50 inch inboerd of the frequency marks edge and -

i 11.50 1nches from take-up. Image destrugtion is_ severe; geversl
buildings and 2 section of road have been o'bliterated. investigation
indicates that the degradation occurred after the film had been

, . processed, inspected, and. titled. More, preciSe dcte(mination of the
time the demage vas caused 1s not possible. /
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b, Film Processing Curves. o o B f ' e  J

-,

The following graphs are reproductions or the film processlng

édurves for missions 1015-1 and 1015-2 provided by the processing
_contractor.
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. PART . BAAGE QuALITY
PI éuiégbilify 15 an assesement of the igformation content 'of-phoi:o-'
graphic reconnaissance material and its interpretability. A number of -
interrelated factors are :lnvolved, such as the quality of the photography,.
the extent of target coverage, scale, and weather limitations. However, .
the fundament.a; eriteria for assigning a PI suitability ratihg may be re-
duced to (a) the scope of the photographic coverage and. (b) the degree to

which a photographic interpreter may extract useful and reliable infom- T
- ‘tion rrom the material. . '

"PI suitability ra.tings are: Excellent, Good, Fair, Poor, and Unus -
_able. These ratings refer to the overall interpretive value of the .
photography obtained from a particular reconnsissance mission. Indivi-- '~
dual targets may also be assigned PI suitabilitx ratings. m‘standards ‘
that determine asaigmnent of. the various ratings are: :

" Excellent: The® photomm 15 free of degradations by camers nl.-
tunctions or processing faults and weather copditions are favorsble = .
throughout. The imageéry contains sharp ‘well defined edges and cornera-
with no unusual distortions. "Contrast 18 optimuz and shadow details ’ as
~well as details in the highlight areas,.are readily detectable. Obser-

" vation of small objects and a high order of mensuration are ude posalble
by the consistently good quality or the. photography.

Good The photography is relatively rree ot degradation or liniting
atlnospheric conditions. Edges and corners are well defined. No unusual
distortions are present. Detection and acémte mensuration of stall ob-

Jects are feasible, but to a lesser degree than in mterial rated as Ex-
cellent,

I-"air. Degradation iz present a.nd the acu:lty or the photopuphy is
less than optimum. Edges and corners are not crisply defined and-there

1s -loss of detsil in shadov or highlight areas. . Detection and identifi-.
cation of small objects are possible but accuracy of wmensuration is 11-
mited by the fa.ll-ofr in imge quality and the. leu-than-optm contnnt.r .

‘Poor: Camera-indiced demdations or weather limitntions severer
_ reduce the: ei‘fectivenesq of the photography. Definition of edges and’
corners are not.well defined. Only gross terrain features and cul ture

. may be detected or identified and distortion of form may enst. Acc_ur-- ] S

ate nemuration of even hrge obJects is doubtml . ‘ .-

'Unusable: Degndation of pﬁosraphv completely precludes detec-
tion, Iaentf?ication, and nemura'tion of cultursl Qetana. o :

. ~' " _!-- 23 - P | : - | - . . - : "- . .l
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. but is undoubtedly present to some degree vhérever high-reflectance

. some relation to the scan and field flattener is suspected. . This

Heondle Via

2. PI Suitabilitx. Mieeioris 1015-1 and 1012-2'
The PI suitability of Misaion 1015 ranges between fair and good.
The photographic coverage pemitted observation of 123 targets (74 in

Mission 1015-1 and 49 in Mission. 1015?2) » but snow cover and haze
conditions served to reduce the PI suitability in a number of cases.

. . Frame 7 of pess 261) ‘contains an excellent example of sun-flared
water and associated reflectance streaks.. Although not severely ‘

- degrading in many cases, reflectance streaking ig an. anomaly that _ .
merits attention. Basically, it derives from reflected light and is
present primarily in photography containing alto cumulus cloud
formations, bodies of sun-struck water, and areas of land-water .
‘adjacency, such as coastlines, peningulas, and islands. Al)l Of the
- factors involved in reflectance stresking are not precisely known. It
is detectable only when contrast and density permit its o‘beewation,

‘¢
-

* conditions exist. If the streaks vere associated solely with: sneculer o
reflections they would be of less consequence. ‘However, alto.. -
cmm:],us cloud fomtione-alao induce reflectance streaking, despite the - -
. fact that reflection of the incident light 13 more or legs evenly- :
distributed oveér ‘a large surfece and no concentrated specular

reflection is observed. Similarly, atreaks are occasionally noted in
land-to-water transition areas, although no flare is observed: In

view of thé orientation of the streaks to the long axis of the film,

»

. -
. . . . . . .
. . . . .
. ., .
) ' N . i A - - - -

possibility is.currently being investigated with a view to elimdnating
the streaks by the employment or baffles.

A considerahle number of temperatu.re variations were experienced :
during flight ‘(see Appendi D. 'I'eurperature Data) but no’ effects on
phic quality are detectable. However, the quality-temperature
tionehip, if any, will continue to be evaluated in each mission

.

' The i’ollowing are a' few of the coverage highlights reported in the
PI summaries of Missions 1015-1 and. 1015-2. . e .

-
.
U
2
]
-
é
.
4 . .k .
) - -l ..

(a) ‘2 neuly identiried missile complexes.. ' S

(b) 8 newly identified missile leuncb siteq.-

(c) 1 newly identified radar site. )

L]
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) (4) 13 newly identified anti-aircraft artillery positions.

[
™

(e) 1st observation of activity at a ney’ rocket engine

© . test facility. B . |

(f) 1st observation of activity in & nuclear energy test
site. power'plant. S .

The initial scan of the m:lssipn record was performed :l.n a
relatively short time, without the "aid of. the precise apnalytical and
- mensuration 1nstrumenta normally emplogred in interpretation of this -
material, Continued study of the film may increase the number of
targets observed and may .{ter some of the data obte:[ned 1n the.
initial scan of the targeth already reported.

_ Definition of Mission Informatién Potential (MIP! - The MIP is en
arbitrary number, not limited by terminal values, which 1s subJectively
assigned ' to the panoramic photography of a mission anq wvhich comperes it _
t0 the other missions., It is meant to be a measure of the camera's maxe-. ' .- )
{imum capability for recordins information, discounting advers
* . pheric conditions, minimum solar elevations, camers" mlﬁmctidns,
- other fectors which reduee the quality of the ptwtomw .

. ‘The }EE‘ 18 besed on the best photogrephy round in a miasion, even
though the photography may be limited to a fev. frames. Since these
frames are considered to be the best in the msion, they do not indi-
cate the overall success, average quanty, or genernl murpreubinty
of the photography - )

Criteria for seleci:ion of the MIP frame: . ' L
a. Eliminate all portiona of the niuion .rfeeted by syatu L
malfunctions. o Ly,
b. Belect {rames which are rree of clouds or atmupherie l.t- .
tenuation. . K
'e, Eliminete the first 10 rrauea tnd lest frame of s peu he-
* cause these may be-affected by incorrect scah ,apeed.,
. d., Select frames that are in a continuous strip ‘of epproxi
- mately 10 cloud-free frames because cloud sha.iou tron mther
fronts are cast for great distances. - . ,-
“ e. Determine from the horizon cq,neru thnt the phnornnie pboto-
. graphy is not affected by apparent vehicle. perturbations. - :
’ T. Select tergets that are near the.centey” of "the format end
.on frames as close as ponible to -perigee for scale- purposep end to
. *  dliminate obliquity..." . _
. . g. BSelect Prames huing neu‘ optim sohr elmtion.
" h. "Seléct a high-contrist target (prefersbly an airfield) and’
. compare the, tar “s previous myission which has been given an.
’ MIPnting. ' ! - o

nk
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\ T h.- M'.I:P, Mtssions-lOlS-l and 1015-2'

\ : . Based on the forEgoing criteria, an airfield in frame 14 of
A pass LTDE AFT and a port facility in frame 2k of pess 88D AFT -
' art selected as the MIP examples for Missions 1015-1 and 1015-2, T
\ respectively. Miesion 1015 is assigned an MIP rating of 85 and the
'\ ' photographic quality is ‘comparable to that achieved in Mission o
\ 1012 17-23 October 1964. The phbtography cbtained from the slave -
S camera is slig:tly superior to the master (FWD) ‘materiel. )
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FIGURE 7. MIP SELECTION, MISSION 101
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- B A PP 11 1
F.'....'QOo;u.o.-_-;'-.-...,-.-.l"' X
Date of Photography . . . . ... . . ... ... 22 Decamber 1964
Universal Grid Coordinates . . . . . ... ... 8551L0
- Enlargoment Factor . . . ... . o0 u'uu o 20X .
Goographic Coxdinates . . . . . .-.ou L ... L 316N 1162w
Mtitde(foo) . ¢ . ..o oo v o .. 60,989 .
Camera. Attitude o S
C Pileh Lol e e e a o Not Available
Roll. oo e it ev i e v e v v oneosas NotAvailable .,
Yaw, . . i i e e e e st e o o Not Available | - o
m““' ui--o_-.:1-0-..-.'.1317‘“3.,'_
SolrEleation. . . ....0 .00 0. 8%
SolarAzimuth .. ... ... .00 L. 7
EXposure . .. ... i v g e e w o e . 147D S0c

% ' I B

. . vAin;wmmnum_ . A _  Approximils scan direction . .
r T 1Mvwh'- : ' ' on photograph ]

. .t . , R ' . . o i B o,
- Approximste lacation of photograph in format, Negative viewed with smulision side down.
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FIGURE 9. EXAMPLE OF MASTER (FWD) PANORAMIC CAMERA PHOTOGRAPHIC QUALITY.
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Daté of Photography . . . . . ... ... “« « « o 22 December 1964 .
Universa! Grid Coondinates .. . . ... .... 013
Enlargement Factor, . , . . .. ... PR ) { s
Geographic Coocdinates . .. . . ... ... ., .3%23N 114260
Atitude (feet) . . . ... .......... " .603,816 _
Camera Altitude . -« - : .
Pitch-. ....% . ... ... 15%40°
Roll.......... ey L. .03
. Yaw Cr e e e e -+ 00°16*

.-~ J SolarAzieth ...l s
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Appaxiesis Nlight direction e SN Apmoximie scan direclion
. o0 Photos 2eh ) S on photogagh -

- -, Apmoximae location of photogaph in format. Negative viewsd with emulsion side down.
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"

Not Available - _ R
Nol Available .. = -
XYW, o St e e e e - Not Available

Locai SmTime . ....:........%. 1231 Hows , )
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Solav Azimuth . nr .

Eposwee . ........ v ee e s vmsec
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FIGURE 12. EXAMPLE OF SUN-FLARED WATER AND ASSOCIATED STREAKS.
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- APPENDIX A. SYSTEM SPECFATINS . -

1. ' Cameras:

" PANORAMIC CAMERAS . " MASTER (FWD) ' SLAVE (AFT)
" Camera Number 138 1
- Lens Serial Number - - . 1152435 11132&35
S1it Width - 0.250" 0.175"
Aperture - <. £/3.5 /3.5 .
 Fllter . . Wratten 25 Wratten 21
' Operational F/L 609,602 mn 609.617 m -
Film Type T3-40 S 73-k0 S
'Film Length . 16,000 £t s - 16,000 £t ~
- ~ Splices L - . y . '
Emulsion . 2l - 68-6-T-b . 6B-6-T-k
Static Bench Test: | _
. High Contrest . 300 L/m. 258 L/mn i
Low Contrast - 140 I./m 158 L/om F
Dynsute Test: N L .
ITEK High Contrast 164 L/mm | 165 L/ - 3
ITEX Low Contrast 120 L/m ° 130 L/mm - -
AP High Contrast 185 L/mm - 189 L/mm = . - -l
AP low Contrast 117 L/wm 121 L/mm - ¥

. n"l> ' : . ’ ' . o '
- : . 1 .




Perpendicularity of
Reseau to Optical Axie
Location of Principal .

Handle Via .E . "om : o .
‘ : - ‘ STELLAR . INDEX
STELLAR/INDEX CAMERAS 1015-1 10152  |.1005-1 - 1015-2
Camera Number 61 ' 58 D6l . Ds8
~ Lens Serial Number - 10516 10631 817016 813068. .
- Reseau Serial Rumber 61 58 61 58
Filter Rone None Wratten_21 'dratten 21
Aperture £/1.8. /1.8 . t/h.5 £/h.5 -,
‘Exposure Time = 2 sec T2 gee - 1/500"sec  1/500 sec -
Operational F/L Not Not: . - Coor LT
Applicable Applicable 38.02 wm - 38.33% am
Film Type 37-34 " 373k 79-33  ° W-33
© Film Length_ ot ot Fot Fot ',
Reported Reported Repbrted Reported

.0007/ .937" oooé/ 937" oooela 25" .0003/2.25"

 Point Not. Fot Yot . Not .

. Reported Re_ported ) Report‘ed L Eem;'ted ;
- o . v - )

HORIZON CAMERAS' |giva (Take-up) Port (Supply)|stva (Supply) Port (‘l'eke-u'p)
Camera Number --138 138 1h1 ' 1h1 L
Lens Serial . ' T
Number 813525 . . 813558 813534 - 813526
Exposure Time 1/100 sec " 1/100 gec - 1/100 sec 1/100 sec
Aperture t/8.0 . /6.8 - t£/8.0 - ¢/6.8 :
Filter Wratten 25 Wratten 25 Vratten 25 Wratten 25
Operational F/L 54.93 ma 54.89 mm "54.80 mm 54,93 mn

Average L/MM mn
Radial Distortion:
10 Off-Axie 0.001 ms
20° Off-Axis 0.002 m °

Tangential - *
Distortion

0.00% mm -

o4 L/um

0.001 ms
0.001 mm

0.001 mm

106 r./m 111 L/um*

0.009 man
0.015 me

0.00k mn
0". w"’m

0.007 mm 0.009 m.

. Handle Via~ :
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MASTER (FWD) HORIZON CAMERAS

'RESOLUTION R Starboard (Take-Ui:) . Port (Supply) .
- Angle‘Off-Axis -~ -p 5 10 15 20 25 27.50 10 15 20 25 30.°
. Radial Resolution ' 164 155136 106 87 112 91. 17011187 75 97 63
" Tangential Resolution . 164 145127 102 91 60 S51- 17098 89 66 S8 L2
SLAVE (AFT) HORIZON CAMERAS
. A : ‘ I . -
" RESOLUTION Starbosrd (Supply) . © - |Port (TekeUp) ~
angle Off-Axta O 5710 -15 v20 25 27.5.0° .10 15 20 25 27.5
Radial Resdlufion ‘- 164 145 11W '99 97 111 103 170 1b810L 95 97 75 -
Tangentlal Resolution 16k 1453112 102 91 60 51 . 170 138 10080 55 k2 . ..
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. ﬁzi'mmoﬁ OF PANORAMIC c»m;u FORMAT CALTERATIONS:
Heoouremenu ere made with respect to col.limtor ‘targets fixed with

- respect to the mechanical intelfsce betveen the t.otol payload auenbly
and - the orbith‘vehicle._

T Two sets , of 3 targets each, are aligned to dbe cophnor within.
+5 seconds of arc so positicned as to form en angle of -15.00 degrees
+5 seconds to the mechanical interface for master camera calibrations
and an angle of +15.00 desreen +5 seconds to the mechanical
interface for slave camera coli&ationa.

A. Target 1 of each set 1s imeged on the terrain iorti_t. -

B. The second and third targets of each set are at angles of 75.00

degrees +5 seconds from t.arget 1 and are imged on the horizon formats.
L FE

The mdi-ca;ed center. of formt for the panoramic comeru is given by .

the intersection of a line throygh the cent.er[ of mass of the central ’ '
" shrinksge marker drawn normal to thé edge of format containing the shrink-

age marker and a line ‘parallel to the same - edge :Locoted ot a position
halr-way between the format eégeu.

. : . - . . M ) B
. . . .
.o ., . .
N - . . . * »
. . ' B e
N : - . . . . . . .
W . ‘ ] . . - . .
“ ‘ ' ' * - - - ‘
. . s
" I - - . . . v

. The indionted prinoipol points of the horizon cameras are the points
‘ of interlect.ion of lines Joining opposite fiducialn. ‘
-

Xvo and Yvo are the o fsets’ of target 1 rron the indicated center
or format of the’ *panoronio cameras as defined .ln Paragraph 3

Xa, Ys and Xt, Yt'are the offsets of targfis 2 apd 3 n;ou the indicat-’s
ed principal points of the uupply and take-up horir.oxr oauru respectively

. The indicated flight direction 18 thE direction of vehicle travel
dur'ing orbit. The forvard edge of format is the edge cpposite the shrink-
age markers for the slave camera.

Dinenniona A, B, and C are the spocingp ot the shrinhge markers,
and dimensions D and E are the spacings of the Y axis fiducials. Tech-
niques for exaot measurement of these dimensions have not been develop-
ed. The figures quoted are neuurenenta made on hand -:procesded rmn
without. control of ahrinhge -

e

A m format dimensions are neuured to the best estimt_e.or'r,oruéf._
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ueuurenent of the nnglq betveen ,indicated nxu of thc panormic -
cameras and the line of intersection Af the plane defined in Paragrsph 2 . °
on the format 1s cbtained: from tho o Pet dimionl nls and Dmy of ~*
.hrpt-l ﬁor ench camera,

Meuurement of the uncle betvee thc :lndicated nxil of the horizon o
cameras and the line of -intersection r the. phne déefined in Paragraph .- *
_on the format .is made by measuring ‘scan direction offset of the tnf '
-gets defined in Pmpaph 2B at &

distance from the target center -
in the Y direction, - D:metom Dt.x, Dty‘ Dex, md Dey are the orraets :
or these mqurements. : . _ ) ¢ ",
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APPENDIX €. - MICRODENSITAMETRY

PR

1. Edg_e_ Spread Function: : . '
e. tec queorotainingthesweadﬁmctionrron :
microdensitometer edge traces is used as an objective messure of the
image quality in mission photography. " The- spsrend function curve™
repr'aents a sumation of the separate elements of the photogrsphic

system. By taking the Fourier! Transform of the spread’function the

modulation trefsfer function of the eysten may be obtained. -3
A To satisfy. the desire to ez'gress :umge quality in terms of a _ %
value, a singlé number is determined from the spread function curve - ‘;(
by measuring its width at 50 percent amplitude. This width is - : ne
expressed as a micron distance in image space and may be converted to - &
a distance on the ground. On domestic passes, where 3 bar resolution B
targets have been available, the ground distance determined from ' ST
_ -edge trace analysis and rron the targeta has been found to be N : F
- comparable, i . _’ -

C . ‘The microdensitonetrie am]ysis of edges 1n the mge requiru
’ " that the object edge fulfill the conditions of a unit step function,
i.e., exist for an appreciable distance at a fixed Brightness level =~ - -
_ and change abruptly to a new level which exists-.for an apprecisble SR
. distance. This requirement is usually achieved by roofitops ef = AR -
buildings in large-scale pbotognptnr, and airgraft rumnys or taxhnys -
. in annl_l-scale photog‘aw . .

' ..
. ' The ‘mission is examined t.o determine the MIP (Hission Inrormtion R
- Potential) frame, which 1s a subjective selectidn of the best. : __—
photography. Straight edges in this imagery meeting the critéris of ~ , = -

a step function for a length of at least 120 -uicrons are selected for
scanning with the microdensitoneter . o -




-Hondle Vie

Cuntrel Sysrem Oy . et - - o - . T
The microdena:ltameter used is a Joyce-I.obel Double Beam Model -
‘ III CS. It is used with an effective, slit of 1 micron by 75 microns.
J The recording table and specimen table are directly linked with a :
- ' :1 ratioc arm, * The speed of the scan is proportional to the rate
‘of pen deflection (as the pen deflectfoh rate increases the speed
is decreased giving the pen time to reach its maximum responge).
The trace thus produced represents a plot of deflection versus ,
v distance. The deflection of the pen 'is essentially linear with density.

* .

> : Several computer programs- that.have as output both the spread
function and MIF are currently‘be:lng inyestigated, The best features
of each will be incorporated into a program- for the UNIVAC 490. -
the ‘interim the data reduction is done manually.

. The’ microdensitometer plote, vh:l.ch exhibit the steEpel 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 df distance (X) ahd deflection (Y).
Since the instrument response is linear with density, it 1s also

) * linear with exposure on the straight-line portion of the applicable
G . D Iog E curve. The valueaof!nreconvertedtorogzand the

_ antilog taken to obtain values of relative _exposure. The difference
T between adjacent values of E is divided by- the.corresponding - :

difference of\the measured values of X to produce the slope values
dE/dx) Of the origindl object reflectance distribution. Finally, -
50 percent of the maximum slope is couputed, and the distance °
between the 50 percent slope values is determined by interpolation.
The Line Spread Function (LSF) may alsc-be plotted (slope versus
distance) and the 50 percent amplitude width measured for
verification of the calculated value., .

- . . -

The 'following table shows the 50 percejt amplitude width of
the LSF determined from the enclosed microdensitometric edge .
traces made on the original negative. The lines per millimeter

‘ is determined by taking the reciprocal of the 50 percent auwplitude
width LSE and comrertins to millimete::s. '
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SUMMARY TABLE OF EDGE TRACES

- ‘ .
mr—

Line Spread Punction - -_TReciproc.l of ISE

i

Width et 50% Amplitude

——

--16.72 @gicrons A 59.86 I./ o
13.71 microns <7 © T72.90 Lfmm
13.90 mierons - TL.60 Lfmm

. 15.% microns o : . 64.80 Lfmm

' 18.01 microns s . . 55,50 Lim ..

4
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Pm . -‘o LI + AFI . ’
Fmo...;....'..‘..u ¢ ' -
Date of Photography . + s e o 22 December 194 _ o _ . '
Universal Grid Coordinates . . . 65511.0 . S pp T . :
Enlargement Factor, . . " . . .nx :
[ | Geographic Coordinate’ . o e - 316N 11‘_29' : ‘ . | '
. 1 [Attitode cfeen) . .. ... ... 50 : .
Camets Atlitude L ] e o Ll : :
Pitch .% .. ... .. ... NoltAvasilable | ' .o _ '
RO" P T TR . - L) "0' AV‘“‘NQ : . ) ) . ]
YOW. . s e v i e e : Not Availsble o . . :
Locat Sun Time .~. ... ... 123] Hours . : L .
. Solar Elevation. . ., ... . e . 29 SET
- |Solar Azimuth . . ... ..., mn R .o
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1. Sumnry of 'Benpenture Errecto, H:lu:lon 1015 i
_ Although the temperature readings are considerably below normal,
-no image degradation is detectable. Ordinarily; there is little L

latitude for the acquiaition of good-quality photography in lbnoml -

temperature environnents. Consequently, the apparent at.ability of

the photographic quality in Mission 1015 is a matter of interest. -

With this in mind, 1t is worth noting that the panoramic camera

cones vere fitted with invar components. Since invar is a'metal .

with stable expsnsion/contraction characteristics, it is .- .o

ressonable to assuge’ that its use contributed to the conlittency ’

of the photosnphic quality achieved in thil niulon. -

2., Seneor Location.s and In-ma:t Ibmperature Snnplings

The foli.asring sensor locat:lon- diagmms and ia flight tempent.ure' |

" samplings vere ‘provided by the camera mnufacturer for mclulion in - °‘-. _
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mating cloud cover by designated categories.

fia 106 Catégory 5 G

. Hendle Vie ' ) © RO TORNIGNDISSEM ) '/' . R
o M MO E . . P _ i ‘ _
. T .- . - R . / - . . . : '
- —_ a ¥ /- . . ) . ,
] » : - . ~
- . L. ’ . e . : /
o : "mu_!. . CLBUD. COYER ANALYSIS . ;/, R

1, m'monbcncm

This stud} represents a statistical analysis or/the cloud cover on
the photography of Mission '1015. The basis of this study is the cloud
cover, data for each, juarter segment of eve:xffndividual frame of photo-
graphy. The data is obtained by analysts specifically trained in esti-

<

, Five cloud catégories have peen formulated for use in this photo-
‘graphy (See Table 1). These categories allow. for the vide latitude of
cloud’ cover conditions codmonly found on a frame of this-photography.

Note in Table 1 that a mean cloud percentage value haf been calculated

for each category for use in detemining -y caubinﬁ cloud cover percent-.. : s

aga for all operational paueu of the msion.

'Ihe occm'rence of each tloud categ:ry within an opentionnl pns
18 exyressed ag a percentage snd appears in Table 2:. Each percentage -
is a ratio of the number of Qccurrences of a gliven eloud cover category
‘to'the ‘total number of cloud obsemtiona in a photography pass. For
example: 1f the number of category 1 occurrences -in a. given:pass fs
200 out Of & total of 1,000 (250 frsmes x 4 quarters), all, categories .
cotbined, - then -20 percent of the pass would be classed as category 1.

Also, a cloud cover percentage per pass is includea in the last
‘colum of Teble 2 under, "Cloud Cover $ Per Pass.” Thie value is de-
termined by tﬂe uunmtion of the products of category percentage in
each pass and the mean cloud percentage for that category as esta-

4

‘" blished in Table 1. For example: 1if it is detemined that the follow- -

ing percepta.gel exist in a glven pass:

20% Category 1

' 15 Catégory 2
30% Category 3
25% Category b

-~
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Then,- by -using the mean cloud percentage establiahed in 'I.'able 1,

the following comtatiom are made:

-

-

& 0.20x5.0 = 1.00%
0.15 x17.5 = 2.63% .
0.30 x 38.0 = 11.40%4 '
0.25 x 75.0 = . 18.75%
0.10 x 100.0 = _ 10,
) ' . . 7 . -
' Hence, 43.8 .pe'rcent of this pass 1s cloud covered. .
- TABLE 1
) CLOUD COVER CATEGORIES
CATEGORY PERCENT OF . DESCRIPTTON MEAN CLOUD
NUMBER CLOUD COVER: SO . PERCENTAGE .
X . Less than 10% . Clear 5% -
o 106 - 255 "
3 264 - 50% R
- 51% -.99%
5 100%
4

. . .
. . -

‘.
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Q. ‘,Cloud Cover Data, Missions 1015-1 snd 1015-2

PERCENTAGE OF CLOUD COVER CATEGORIES BY PASSES

Mission 1015.2

Cloud Cover

4 Per Pass -

1

Nunmber
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