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A . ABSTRVAé

»

and is bound separately to enable intereated parties to study in detail the photagraphic physical ,
istics of Reconnaissance Satellite Mission 4015,

The vehicle for this Mission was launched froni Point Arguello Launch Complex, Pad 4, Vasiden!
AFB, California, on 23 Jamuary 1065 (2004.42). In-flight recovery was accomplished on 23 ;
(2343Z). The original negatives from the single Btrip Camera totaled approximately 2 '?bi feet &
film, excluding the pre-flight portion The 6584th Test Squadron {AFSPPL) performed an analyais of

¥

film, and the results are outlined in this report
Ko

The major evaluation procedures pérformed by the SPPL Team include inspecting the ﬁ}m for
physical degradations, measuring density and Visual Reciprocal Edge Spread (V-‘RES)'valea, and s
_images by edge scan techniques. In accomplishing the edge scah analysis, the SPPL Te,chxﬁcai-w o1
-~ Team used a 1u x 80y slit on the Mann-Data Micro-Analyzer. An additional analysis by edge scantet:

was performed by the Scientist/ Consultant Teamusing 2 1;& x 80y slit on the Eastman Kodak Me‘“;
densitometer. )
Under the Controlled Range Network (CORN) Program, three mobile resolution displays ere
- activated. Photographic coverage was received on two of these three displays: one "T" Bar’rarget
contrast), a Tri-Color and a Controlled Scene Brightness Target at Outlaw Field, Ciarksvme,
. and one "T" Bar Tdrget (medium contrast) and a Controlled Scene Brightnesa Target 18 miles 1
‘of Tucson, Arizona. Ground resolution of imagery over these targéts varies from 6.3 to grea
feet (target resolving Hmit is 8 feet),’ A}so included in this report is’ ata!mlation of weath
at Tucgon, Arizona. This information waa extracted trom an instrumented weather ball
designed to produce temperature, kmmidity, dew point, wind, andpressure dita. A Blwzkblf” ‘
flown 25 Jandary 1965 covered the CORN display at Outlaw Fi¢ld. Analysis of this target tro
film rdgulted in 4 ground resolution varying from 3.5 to'5.9 feet. -
A variable exposurg slit -with four selective positions was utﬁized during

Approved for Release: 202 C05134483
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ami AD vaines ?or Mission 4015 are aimlla.r to l\aﬁssfom 4010 and 4014 and I}Mer than Mission 4011 with the
e;mé?tmn of the AD value which is higher.- ’

ﬁxy*sical degradations are minor. Misaion 4015 was the first in this series to be processed with a
ime-hydrame Yardleigh Processor. The’ overan exposure and processing of this Mission are consilere:
very ‘good althmxgh ‘several cases of underexposure, underdevelopment, overexposure, and overdevelopmen
were uotect
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SECTION 1 . ‘ T

INTRODUCTION .

The film from Reconnaissance Satellite Migeion 4015 was objectively analyzed and svaluated. m
vehicle was launched {rom Point Arguello, Véndenberé AFB, California, on 3§ Jasuary 1985 and x*ewu

on 27 January 1065, ?homgniphic imagery was ohtained on 4§ of 84 mohxtionp; The results of the-

photographic physical characteristics evaluation are ‘preserited in this report. X

ww

Section I, Paragmph A., "Known Information, "' outlines specific Mission data, a brief de

of the GAMBIT Camera System, resolution eapabmtieg and subyct environm«mtal mformation (sun
and latitude). Paragraph B., "Info:msiion Derived from Aualysia, ¥ includes data derived from the ﬁlm
inspection, processing, laboratory evaluations, image analysis, film format chamzteristics,;'and all

information pertai;ﬁng to the Controlled Range Network {CORN) and Blackbird operations for this Mission.

Because there were no revised or additional pmcednree, methods, or equipment ueed in this - -

evaluaﬁan, Section 111 of this report refers direcﬁy to Section III of SPPL Technical Repordfo. 101—%-34

* %
(Mission 4014). . . : : . . o
Y o . L

N

Section IV presents observations and m;xmariea of data reaultmg gmm this evaluaﬁon and mclu;k

’with a brief recapitulation of the more impommt plmtographic physical eharacterisﬂca of the Mim;km.
. g - ®]
Sectiori V lists all associsted references.

S

2

8ection Vi,.the Appendix, includes tabulations of density and edge m!yam data, phawgraphic .
enfargements (10X and 4ox) with the respactive Micm—Amlyzer traces and Site Mhnnim; Reports, mri é

-

frame-by-irame processing pr&me. ) .

4 3 . * B
a )

_ Secﬁons RO A4 A and 1V are supplemented wi&h tables, grnphs, and muatraﬂmw to
the evaiuationa trom this Mission.

>
“
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o SECTION II' ' .

TECHNICA’E DATA AND RESULTB

A. Known Information - A ‘

“. 1. MissionData - - | . -
‘ Mission Number: 4015, V - ' .
* 'b. Dates of Photography: 28 - 27 January 1965,

c; Ephemeris: "Perfdrmance*’Estix‘xiata" data was available,

d.  Mission Product: Ravs, Rolls, Frames (See Table 1, Mission Data, Ajpendix 1, page
i-1). The antire Misgion was received for evaluation,

‘e. Footage Received: Apmoxi:qately 2, 840 feet, including pre-fnghf. (See Iiiustration i

2

page 13). .
. T . N
. 2. - Camera System - v, i
. & Camera ’ . .

A {1} The 5mm3ystem used on Mission 4015 contained one Strip~-type Camera.
This camera conthm&usly exposegi a na.érow band across the film as the vghiclé passes over the area being
photographed. The image is focused through a fixed-slit aperture onto the moving film. Exposure is
slit plus the speed at which the film moves past the slit, This 8ystem had a
mgrammabte slit with four selective positions. No. 1 (0.0083"), No. 2 (0. 0169'f), No. 3 (0.033"™), and

Ae objective of this satemte‘gystem is tobpbotqgraph specific targets; it is not
Ba reeonnaisaance. Movement of the "Stereo Mirror” allows gubjects to be

b Fﬁms
e ; physical cbamcteristics of the ﬁlm type used on Mission 4015 are outlined in

Approved for Release: 2021/05/17 C05134483
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I S
‘ , . €. Resolution Capabilities
' : - The GAMBIT Camera System1s deslgned to-obtatn resolutions
millimeter at a 2:1 contrast (2-3 feet ground rasolution) ! . .
I d. - Exposure ) . . :
' - for Mission 4015; -
Slit: No. 1 (0.0083")
l 4 Rev . Frame
D57 006-010
I D58 © 019-028
oo D63 4 001-002 ‘
D84 . 001and008 .
l . N . . -
‘ 8Lt No. 2 (0.0189")
l Rev N : ~ Frame .
D04 - D56. . - S an ‘
D57 001-005
D58 , ; - 001-018
D59 , o V oo1-032 . . .
' _ : o SIit No. “4_(0.0169) .
| Rev - . -0l ;
g i Dﬁs V A € .
' Des . T~ i
’ 8. Descriptiop of Subject Environment
l 8. Sun Angle - BT

Approved for Release: 2021/05/17 C05134483
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, (1) &ﬁne, mnﬂnutmz,\ toimygedensity streak was observed :ppmximntely 21/4”
161 o the non-titled edge throughout this Mission.

’ @ Fine ‘mims-density lnes, varying in mxmbera, are visthle exten&ng across the
Mnmmwmmmmmmmmamn. ) o ;

N
b ‘Superficial | . o i«

/

0 (1) A series of small chatter-like digs were noted at the titled edge, 18" from the
jead, axtw&ing 4" into the formnt area and curving off the tail of Frame 016, Rev D38,

' @ A deep emulsion scratch, approximately 7' ii length, was observed 8 1/2" from
‘;Veitnthetmededgeoni‘mool Rev D54. - -

@ A ¥-shaped, chatter-like scratch, staf‘tiﬁg 1/2" from the non-titled edge and
dmg approximately 2" into the image format area, was noted 8" frgin the head of Frame 011, Rev D09,

" (4 A small processing comet was vistble on Frame 003, Rev Di4, and Frame 019,

’Q

(5) A 1" emulsion scratch was observed running pafﬁiel to the tail of Frm?’ei 1,

W
-

{8) A few minor abrasions, scratches, and pinholes were noted throughout this

2 Film Proc:essmg mxa

@ Miasitm 4015 is the first mission in this series to be processed with the Yardleigh
rume Prqcem . ‘This machim is a frame-by-frame processor which stabilizes within 1/2 incln R’
acaimms to mmm the proper Tevel ut dsvalbpment for ench frame. Al exceasively

¢

Approved for Release: 2021/05/17 C05134483
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3. ‘Labortory Evaluations
8. §¢;nsitometric
I}ng uééaqaoaed strip of 'I‘y;ie 4404 Film from Mhiion 4015 was. m&iﬂ!ﬂ
This strtp, along with-a sample of the ‘SPPL Control stock for comparison, was expose
Kodak ‘fntensity Scale Sensitometer, Type 1B, Model IV. The two strips were pwcesﬁéﬁ :
Tﬁe sensitometric measurements are graphically portrayed in Hlustrations 4 and 8, mes
b.  Chemical -
A sample ofsthe original negative film was tested for archival quality res
¢+ 0. 001) milligrams per square inch of residual thiosulfate. Archival tests should be mads
after processipg, and a test sample sh&l/ld be chosen from an image area. Although thaae m~
were not met, the resaltant test valuas are sufficiently low to indicate with reasonable coftﬁdenwtm
processed film 13 of archival quality. )
4. Image Analysis v
Image analysis consists of densitometry, analysis by edge scan tec!miques, trol
Range Network (CORN) Operations, and Visual Recipmcal Edge Spread (V-RES) fm%the 6:‘1311‘&1‘
a. Densitometry
Specific information as to the mxmher of values included in the densﬁy dﬁu
can be found by referring to the frequency distribution graphs, Diustration 10, pa,ge 22
{1) Image Minimum Density Values (Dmin)

S

'I‘he distribution of Dmin valués is shown in !Ilustration m, page 22.
(2) Image Maximum Density Values {Dmax)

The Dmax values range from 0.31 to 2. 35 with-a
andaxxoveranavemge of 1.53 The mgeandav&rngefnrmhmm ‘
The distribution of Dmax values is ﬂmﬁm n Iﬁuntrﬁlan 10, page 23. V

(3)~, Image Avemge Denbity Values Iﬁ)

The Dvﬂues mge m)m 0.29 to 1. ?8

Release: 2021/05/17 C05134483
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N ‘. A
' {3) Grogs Fog Values {Base plus Fog) S .
The Gmss Fog values range from 0.07 to 0.26 with a standard deviation (o) of
M'maanavemll average of 0.17. o
{é} Cloud Maximum Density Values (Dmax Clouds)
. The Dmax Cloud values range from 0. 40 to 2. 40 with a sfandard deviation (o) of
41 and an overan average of 1,75,
. (7) Dmin and Dmax Averages Versus Sun Angle and Latitude
- . ~ The average Dmin and Dmax values are plotted against each degree of sun angle
. anid latitude 1n mustraﬁons 11 and 12, pages 28 and 24.
| {8)  Density Tables
" The complete nstmg of density data is presented in Table 5, Appendix 5, pages
51 through 5-5. S -
i b. Anél'ysis by Edge Scan Technigues

Analysis by edge sean techniques produced values for the Modulation Transfer Functio
s {MTF), Spread Function Width at 50% Amplitude (50% Spread), and Machine Reciprocal Edge Spread (M-RE
‘»‘frms analysis is performed by two teams working independently: the SPPL Technical Evaluation Team and
\a group of scientists and consultants from Industry. ®
. (1)  SPPL Team. ’
o {a}) The com;mtaﬁons, comparisons, and analyses of edge scan daia are
Teompletely mechanical The machine (IBM 1710 Computer) smoothing method of edge analysis curves is
described in &ection ITL Altbough no "hand-smoothing” of the edge traces is accompushed, some visual

smoothing uf M‘I‘F curves is necessary for determining the MTF/ ATM intersection. Edge scan tlata is

y

{)

zor., Results of the various methods wf edge analyses are presented in
Visual Reciprocal Edge Spread (V-RES), Dmin, aid Dmax values are .
Bes. The'50% Spread technique is recorted in microns and also as the

nt. In using this table, it should be notedthat the reciprocals listed for each

Approved for Release: 2021/05/17 C05134483
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rposes, the ‘M- RES, MTF/ At and V—~RE8 values should be mmpm'éa to the reciprocal of
~ The average MTF curve and the *10 of all edges for Mission 4015 are shown in Dlustration 18,
The frequency distribution of MTF/AIM, 50% Spread, and V-RES is portrayed in Dlustration 14, *

(¢) A summary of the SPPL edge analysis data from Mission 4015 is prés
in Table 7, page 10. ‘ )

{2) Sﬁientist and Consultant Team
The Consultant Team traced edges on the original negatives similar to thmm
traced by SPPL. An Eastman Eodak Model 5 Micfodensitometer with a 1p x 80p slit was used. The
edge data was analyzed by two methods: MTF/AIM and 50% Spread. Data from the 50% Spread is recor
in microns. The reciprocal of these values is also recorded to facilitate a comparison wii:h aimﬂar‘
of the SPPL data. The intersection of MTF and AIM curves is recorded as lines/mm. The complete
of the Consultant Team is included as Appendix 8, pages 8-1 through 8-10. A summary of this da%nfur
Mission 4015 is presented in Table 8, page 10.
Contmlled Range Network (CORN) Operations o
(1) " Three mobile resolution disglays were activated at the following locations:
{a) Outlaw Field, Clarksville, Tennessee, on 25 Jamuary 1965 cmisﬁng“of
one "T" Bar (high contrast) T J‘Q_rget onqﬁontrolled Scene Brightness Target, and a Tri-Color Target
' (b)  Eighteen miles northwest of Tucson, Arizona, on 25 January 1p85;
consisting of one "T" Bar (medium contrast) Target and one Controlled Scene Brightness 'I‘arget.
. {c} Fiﬂy niles east of El Pasa, Texas, on 25 Janugry 1865‘ oonaisting i
"T"' Bar (medium contrast) Target, and one Controlled Scene Bﬁg:htnens ‘I‘arge%
{2) The CORN displays were covered at Outlaw Field, Clarksville, Ten
Rev D31, Frame 009, and Tucson, Arizons, on Rev D32, Frame 008, The CORN displny aE
was missed due to a mission programming problem,
{3) 'The resolution of the "I'"' Bar Targets was mrpmted by -
their findings are liated in Table 9, page 11,
(4)

Approved for Release: 2021/05/17 C05134483




d.  Blackbird Mission
(t}

Cal (3}

ssing i!ue to alack of instrument response at low temperatures,

%

8 ’C’amera and 8.4' (16, 500" alt) and 1. 6' (8, 000 alt) for the KA-2 Camers.

TABLE 12 ~_Blackbird Camera and Mission Data

»

‘Handle via By&man
Controls Only

A ‘Blackbird Mission (RB-47 Aircraft) was flown in conjunction with Reconnais-

0:f mssion 4015, over the mobile CORN display located at Outlaw Field, Clarksville, Tennessee.
‘synehmmzed etwerage of this regolution display was not achieved, however, the satellite vehicle did

5

a 10X &uiargement of the Blackbird's photography at the time the satellite vehicle was photographing the
Bad7, Fage 6«8 portrays a 10X photographic enlargement of the CORN display taken from the Blackbird

{2) The Blackbird Alrcraft contains two cameras, the KC-1 and the KA@ Table 1

¢ w, preseats all camera and missicm data.%
A

The resultant ground resolution determinéd from the "T" Bar 'I‘argets at

Caiuera /L] Fitter Exposure| PFilm | Coordinates| Time Altitude Ground
Typer ' 7§ Type Over Over Speed
e A . - | Midpoint | Midpoint ‘
6" .| Wratten|1/500 sec| » , 225 knots
" 41 2 | e 80-136 36?’3‘7 N [1808.562 =8, 000 (8, 600")
e Eemesae Py — 8245w *¥16, 500" 425 kriots
12" | Nope |s0-100] - ~ ‘

Approved for Release: 2021/05/17 C05134483
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© {8)  Average V-REs values are plotted agﬁw each tlegree of m :
in Mlustrations 16 and 19, pages 30 and 1. ¢
) (4) Two measurements were made for each sumect selected. one "Wiih
flight (W), ' the other "Across the line-of-flight (A)." These ¥alues are recorded by rev and
-/, in Table 13, Appendix 9, page 9-1,
f. Image Motion

was introduced in Section I1, para 4. g. of SPPL Technical Report No. 101-1-24 (msaicn 4008). An; :

of each missicm in this series will be accomplished by the National Team wonslble for the eva!um

GEMS. The GEMS data, when available, will be incorporated into the cal evaluation veport

order to permit & correlation with the objective method of image analysis by edge scan tachniques.
h. "Focus Test" Evaluation

This Mission was the first to utilize the R&D Slit (No. 4). & was used for a f

Test" with the uitimate goal being improved resolution. {Rcfar&nea' PET Mrt 40i5/66 &ct

known at' this time why the edges selocted were ot representative of the gﬁnerallw

surrounding these edges. R is tentativa}y plazmeﬁ te recallthe original negmma and

ofedgesforamore repmaemaﬁveaampnngotimagequamyf
5. Anaiysm of Film Format Characteristics

. &, Tiling
,Tfﬁnngmgeneuuymmnakingwamd. ’
b, Time Tracks

Timmgtrwkswere clear mdistiuksﬂnhﬁhla

Approved for Release: 2021/05/17 C05134483
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' . TABIE 17 - Summary of Edge Scan Analysis |
N (SPPL Team) o
S . No. of Edges - 33 " S

v

N MM of. Arithmetic Mean Standard Deviation | Coefficient of Dispersion

“Spread Function z;i‘*h in 18.8 | 5.8 3%
1 wian grs ‘ :
1 ut 501 Armorituge | RECBTOCAl 5 . o
: gt 0% Amplituﬁe " of Width 8 .8 0%
" Machine-Read RES 49 15.9 339
MTF/AIM . B0 ' 12.7 : 2%
Visual RES | o84 “ 12.8 . 15% :
: .
‘ : TABLE 8§ - Summary of Edge Scan Analysis
(8/C Team)
‘ No. of Edges - 28 :
‘ f&rithmeéic Mean. Standard Beviation | Coefficient of mspersion
4, ; : '\ ' N o ) . ; . -
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- TABLE 9 - CORN Target Evaluation

No. 1

Process. '
level i

Rev  prame Subject Target Orientation A B .
. Full ﬁigh Contrast| Line of Flight 3 2
D31 [ = a ’
008 T B&I‘ zb‘ ‘ ””"[H T 4 7¢ 1
Full |Medium - | Line of Flight 5 4
D32 Contrast a . :
008 HTH Bar & NK*;'}!' 6' 4!? ¥ lH 81 4" 7' 1'"

TABLE 10 - .Image Analysis of Controlled
Scene Brightness Targeis

Analysis | Value / Ground Resol. -
Rev | Frames | Techniques A W Target Orlentation

' D31| 009* | MTF/AIM |[48/5.2']| 45 / 5.6

v

50% Spread | 46/ 5.5° || 43 / 5.8’
M-RES 140/ 8.3 1 83 /1.8
D32| 006+* MTF/AIM | 42/ 6.4"]] 61 / 4.4
' 60 / 4.4'

50% Spread | 41/ 6.5
41 / 8.8
N

M-RES | 32/ 8.4

Phatb Scale Reciprocal (PSR) = 77,492
Photo Scale Reciprocal (PSR) = 81,749

W - Edge oriented perpendicular to line-of-flight (smear "With“
A - Bdge oriented paraliel to hne—ot«fng}t {(smear “Aew&a";
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WEATHER DATA

Time: 18307 . Date: 25 January 1965
| - |« | RELATIVE _WIND '
TEMPERATURE| DEW POINT | HUMID! Direction Speed
() = ©) | ® .  f(-360e)| (nos -
-12 21% 260 8
-10" : ‘

=12
-12 38% 280
-15
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SECTION I

DS .AND EQUIPMENT USED IN THE ANALYSIS

[ P

& description of the test procedures, methods, and equipment used in conducting
18 which produced the data recorded in Section II, Paragraph B.
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SECTION 1V

OBSERVATIONS AND SUMMARY

’
¥

Reconnaissance Satellite Misﬁi&in '401‘6. o&amad photographic coverage on 43 :@yav
1965 through 27 January 1965. Approxismafély 3,400 measurements were accomplished.
photographic analysis on 2, 70! feet of original negatives from tixig mam This ﬁv‘ i
inspecting, measuring, and compiling da;ta on density, Visual Recigmm Edge ﬁpxmﬁd ;
by edge scan techniques, Controlled Ranga Netwcrk (CORN) Operations, and film ﬁa
_observations and summaries presented §
11 and a comparison with previous missgions of this seriea. V
A. Density Analysis . o . ' t -
. 1. A summary of measured and computed &aaitometric values for Mission 4015 is

pelow:

g Range Average
Dmin 0.19 - 1.68 ~.0.58.
Dmax 0.31 - 2.35 1.53 . ‘
D 0.20 - 1,76 1.06 : 0.2
aD 0.04 - 1.92 0.95 k : 0.42 )
Gross Fog 0.07 - AO. 26 017 0.08

Dmax Clouds 0.40 - 2.40 1.7% 0.41

¥

- 2. The average Pmin, Dmax, D, and AD values for Misgion 4015 are similar tG
4010 and 4014 and lower than Mission 4011 with the excﬁptixm of the Ai? value which is hxglmx
3. The ra.ngas of Dmin, Dmax, I), and AD values for Mission 4016 are gmm;’ Q!;a;;‘ h
previous missions of this series.
B. Fim P;’oceﬁsmg
1. Mission 4015 is the first in this series to be processed with the x. ﬂi@;ﬁs '
This frame-by-frame processor is eapable of stabilizing its Sevelopment char

4. Procesging lines resulting from shrupt mmggmm level ¢l
the Mission.
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The avaluatton oi scene edges through analysis technigues nsing microdensitometrie traces wal
two team& the Techa;icai Evaluation Team (SPPL ’I‘eam) and a group of scientists and

j‘/ A;M) and Eprpad F&mctlon Width at 50% Amplimde (50% Spread) for Mission 4015 and the past three
;gsmﬂs of. this serige,s are tabulated below: , _

oM -
Hlssion | BPPL Team - §/C Team ; SPPL Team - §/C Teahﬂ
BondiUR #1(0508) 54 (60p) 42(3504) . 48 (80u)
I L - 49.(80p) 30 (80y)
w14 - 88 (89}%) © 78 (BOu) 103 (80) %‘ (80p)
a5 ©60(80p) 71 (BOp) 56 (80u) 71 (a0y)

- SPPL Team V ;
a.  The BPPL Tﬁ&m used three methods of analysig: MTF/ AIM, 50% Spread, and Machine
5519?0934 Edse Bpread (M»-aza) Edge traces were obtained wi;h 2 Mann-Data Micro-Analyzer utilizing
¥ 3@;} glit. A summary of thie data a,ppear“s on page 38. )
: ' b The average MTF/AIM, 50% Spread, and M~RES values show Mission 4015.to have a
ifmﬁ;‘ imagfa amm than Mjssion 4014 and p higher quality than Missions 4010 and 4011.
& Using a mean Photo Scale Reciprocal (PSR) of 90,500, the approximate ground
vof he average vahios ao: 5.9'for MEF/AIM, 6. 1" for 0% Spread, and 6. 0" for M-RES.
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on Rev D31, Frame 009, and Tucson, Arizona, on Rev DM, Fram 4396 ‘
2. The resultant ground resolution of the "T" Bar Taxgm mgapz

(resolving limit is 8") for the Clarksvme display aad from 8° 4" to '?' 1" at Tusﬁom
- E. Blackbird Mission - :

1. A Blackbird Mission (RB-417 Aircraxt) was flown in con;unctwn with Rﬁ;

CORN display located at Qutlaw Field, Clarksvule, Temeasee. .
2. ‘The resultant ground resolution Interpreted from the "T'"" Bar Targat ﬂt i}w Cis
CORN display averages: 5. 9’ {16 500'alt) and 3. 5' (8, 000 alt) for the KC-1 Camara and 3. 4 {19,~ 1
- and 1. 8' (8,000 alt) for the KA~2 Camer&
3.  Evaluation of resultan im

camera log) indicates the photography from both CAmMeras used on the Blackblrd Mi&mn waa undm P
F Visual Reciprocal Edge Spread (V-REB)

!

than Missions 4010 and 4011,
G. Physical Degradations
. 1. Imaged

Fine, continuous, minus-density streaks and/or lines were obaervedthrgughautﬂliﬁ 5’3%{
. 2. Superficial ’

A few minor abrasions, scraichss, and’ pmholes were noted througt;aut th;g M;gs;p;x, :
H. Bummary .o :

1. The results of the analysis by edge scan tachniqyea by hoth Teams gggm, 1’ ‘

hut higher Quality than hot!: Misalom 4919 and 4911

2. Mission 4015 wes the irst i this sssies to be prosessed with ¢ 5 ame
Pxocesaor. The oveﬁ@%} #¥posuze and processing of this Misslo (s
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, 5 iny 8 teav i;nimr yhymcai mgrmmns were noted throughout this Mission, .
V . B The mmm Mission flown In conjunction with Mission 4015 is cmidared highly '
/V; a%sml although tlm imagery was underexposed on both cameras. , .

‘, R “Tise aummry comments above which relate to oxposure and processing may mdicate
ﬁﬁible cages for the km mmlution mportgd for tbis Miaah;m Regultam g:round resolutto:r determined
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Method of . - ‘
L Aaalye{s Arithm_gtia Mean .
Spread Function | Widthin | 18.8. «
Cwign | Mcons |
| at50% Amplitude | Noprood! 58-
[ h B i . . ‘
Machine-Read RES © 40
MTF/AIM 50
Vigdpl RES 84 o
‘ , Bummary of Edge Scan Analysis T

{8/C Team)
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L _' BECTION V .
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Megsages: 39 and 38 January 1985. :
& ; ‘

. 4
Amﬁmnrﬁarxemmn Dm: 24 - 37 January 1065

B -
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BECTION VI
-

. APPENDIX

Appendix N P
| Pasg,
1 Mission Data - Table 1.. ................. " ted
;o 2 CameraData~Table 2................... 31 .
N 3 FilmData - Table 3. ... ............... §-1
: - “
4  Frame Progessing Profile - Table 4......... 4-1-4-8 .
5 Diffuse Density Readings - Tahble 5...,...... §-1 - 55, :
6 Photographic Enlargements (10X, 40X), Micro- » s
Analyzer Traces, and Site Manning Reports . . . . . Bl - 6~19 .
7 Edge Scan Analysis' Data (SPPL Team) - Table §:-x 7-1
8 Edge 80§n Analysis Data (8/C Team). ......... 81~ B-10
- 9  V-RES Values Per Rev and Frame - Table 13. ... -1
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Bev ol Prames- " Bev R / B " Frames
oy a1 001-009 pay T  oor-op
nos lofd 001-020 I8 1of § 003-03%

. Bos 1efd 003-013 s D39 ’. dafl 001-011
pm Tl ¢01-008 D40 Yafl 001-014
B8 1ef1 001014 D4 tafy 001017
Dog L baty 001-033 P42 1of1 001-0ig
pIo tefl 005037 Dés Lat1 001-013
Dil lof} 001-003 ™8 158 001003

‘ it tofl 001003 D47 totr ¢ 001-008
ns 1oft 091008 Deg Tofd 001008
Die lof1 001-609 D49 rafl 001-008
2o Tart 001-097 o] lefl 001
a1 1ot g01-011 D58 taty 001-008
P22 1ef1 001-021 ) ' o(f -’ 001-043
023 faty 001- 009 D55 tofi . 001-015
D24 loft 001-031 1.} "ol ' 001-014

s tof1 001-017 8y 1’0:1 001-010 '

nze Lot 001026 mse 1of1 001-028
] verr .| . oo-om s 1of1 /1 psieom
P} Tofl 001014 pe3 | faf1 * om-:oea
o 1of1 001007 D64 Lol 001- 006
nss tell 001-004 .

"?Q;MW:‘ ﬁ? 139%8 ‘ - 43 Bolls - (96 trame§

* Under Ray, the Jetter "4"
(north to soyih) vehicle ¢

denates ascending (sovth to noxth) vehicle travel, and "D gadates-desacnding

rayel. & fumbered Rev may thelude both ascending and desfending phato coverage.
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Only

‘ Typical
‘ Film [ . Type Nominal | Aprx. Exp. Gel Layer
V "Camex\a “Type of Base - Index : Resolution
: ~ Base Thickness | Daylight Emul- | Gel .

{(4404) Estar 2.5 mils 1.6 0.24
N Polyestar mils
GAMBIT Estar ' V
Thin
Base 475 1/mm
at T.0.C.
; 1000:1 (D-19)
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8PPL TEC

Bey | Frames
po4 |78 Full
3 | - Primary |
4, 5 Intermediate -
8, 7 Full |
8, 9 Intermediate ; 2251 1, @
D5 1, 2 Full | g
3, 4 Intermediate 3 V
5, 6 Full I D14 13
. 7, 8 Intermedjate ]
» 9 Primary | DI5 1, 2 N
10 Full 3 3-8
11413 Intermediate , 7-9
14-16 © Full . :
17, 18 . Primary 4 Dise 1-8
19,20 | Intermediate ‘ 7-9
Dos 1 ' Primary pao =T
i, g Intermediate ' '
. Full ©pa1
6-10 Primary y?
11, 12 Full 4,5
13 Intermediate ° 8, 7
14, 15, 16| . Ful 8 9
- L2 Pl \ 10, 11
. 3, 4 Primary na2 33
5 Full I 4,5
6 Intermediate - 8
7, 8 Primary 8. .
pos | 1,32 Full | 0 o "
3, 4 Intermediate 11-16
5-14 Primary 17
D9 | 1,2 . Full
3 Infermediate
4, 5
B
7-14
5, 18, 17
18 |

Approved for Release: 2021/05/17 C05134483




L3

na

D8l

Pl

n3s
D37

R3g

3&-3@

T-14

?rimm
mmm
Full
Primary
Intermediate

Primary
- Itermediate

Primary
., Full
Primary
‘Intermediate
Full |
Intermediate
Full

Pl
Primary

Intermediste
Primary
Q}!@rm%&e

S

Intermediate

Approved for Release:

D40

D41

P42

D43

10, 11

Approved for Release: 2021/05/17 C05134483

Iptermediate
Full -

Full
Intermediate
Pr

"Full

Intermediate
Primary
Full
Intermediate
Primary
Intermediate
Full

Full

Intermediate
Full
Primary

Full

Primary

Full

Full
Primary
Intermediate
Foll -
Intermediate

}/3 M}

1/8 Primary

Full
M Intermediate
/4 Full.




D65

10, 11
12-14

15, 16
17

17

19, 20
21
22, 28

8-13

cFull
Brimary
Intarmegtata

1/2 &ztermedme
mxmgmg

mtermedigte
Primayy

Full
Intermediate
Primary
Full

Intermediate
Primary -

Mermediaxe
Full

Approved for Release: 2021/05/17 C05134483




: 2021/05/17 C05134483

Approved for Release

LY

Only

Controls

oo

B P o

3

1INV
WS

HEG

19341
IANLT LYY

684y
ng*t

247t
9%t

st
t2 2
9%
€11
61°¢
s2*1
491
&%
sL*

g2z
8¢
s2%e
LT-ak4

otce
4%

202
18y

oz

6*1
991
921

saa072
pa s Pasl

52

e

1
-E7*

8
L9*
5"
£0°1
811

[3541
1€t

22%%
01

2%° gL 0L~
iw* el A TS
gE* (S gz*
/e £ 0 e

121 5841 [T
98 021 €5
&8 g1*1 19*
914 6941 59*
6041 1971 24
0% 951 aye
sE~1 [CLE I TE
(223 g9°1 £e*
96° #3971 e

$0°1  89°% (4
B0°t g9t fee

it gist Lot
6 sy 54

Lo S A0 | (15 08

65° 29°t  oge
10°1T  g1e1 ga
56 5041 5@

ze*l &€ §0°{
&0° 1 g1t ot
arey (A 91

95 ave w9
86° 951 A
a 2OR/0  HiWsO

2 ot
92 ot
sz of
#2 ol
€2 ot
z2 ot
2 ot
o ot

B

LR 2L T T Y mooooweaooo@oooomom¢oo

Yy O~ o o

WYY ATY
R .

fAomoon QQQO"QQQQGQQQ&QQ&QGQQC& OQQQOOI}DQQQGOQQQQQOQQOQQQCXQ

LLano0nd

1NV odar
NOS  gOnsT v

$832

-y on. B,
£
LR B 22 &

Bt

bt i ey
o e . w

5

e
e G
S S

L

o

=
e

i
o

0

'Approved for Release




: 2021/05/17 C05134483

Approved for Release

g

SARTRASEESSAY

RERER

hine

S5eR%

HWW@S

P
e

‘:4%0,

‘*%
ok

a8

b
L
2
-~y

BE R38R

ars

a

E%ﬂm

R

P,

L
a

§
-
L e
-
e

zx

% SQES
7 e
7

g
85

[42d

Hiwsd

L L £ TS 3

Ak R R d et AR S
Ol D o o s 1 s

L e B E 0 e O

i IR LR R B

ELiE 7]

- . .
CBOCCARBES VINQNONO0ADS O0QBDCAOSHLAD COCOOAOROAARCLORE o000

Add

&g

Figny

t33m
KRS  aonfiiyi

99 1
202

g1z
et~z
Z6°1
a1z

SONGTY:
2YRIG

ey

FISve

£

attiesy oty

18 ‘adopasly ‘Seatk susd] i
aBuetp tead] RiBdoEA ¢ posalBil) toroe
, .
21 ’
w1 .
$1e L1 ¢ atrey 29t 95
%2* g2*1 1y Il ag*®
»z* 021 20t 9t 2yt
»1® 26* %2°1 0Lt (TN
zre 12* (134 N €5
By 080> eg*1 28*t 29+
&1 0zt ag* Y L1 b5
113 at=1 1041 0%*1 26°
92 001 g8 851 [ A
52 201 £6° 1 2%
$2° £0°1 L1 B9 1 5%
e LT #6* g1 09°
»1* ¥ 8 6E°1 59
21 o5 28° 801 g8*
2t 2 * #L* §8* 24
€z 941 151 L
€2 g2y 151 spe2 [N
I35 BET 1901 otz 2
e #2°1 d4°1 741 g4+
$1° a4 9201 [ 38 LN
£2 LM 99° 81 g
gz 8% 101 og*t 2
2Ze 2zt 68° a9°1 #ee
2z: 26° 09 oe*1 g€
N '
22
z2* :
12
1ée 1 26°1 s0%2  09*
12 15t st 1o*Z  gge
12+ 961 ot 61 ok
mmn #9°1 Lt 1€ g2”
&
B0* )
&0° 15 801 z9°t 13
[T #2*1 ¥4 4% [73d
&0° L4t 26 98¢ (3%
60° el §¢°1 #6°1 Bt
2z aze1 [ (1381 99*
ez 2g°1 #1°1 [Tie] a§*
mw” o8 o #2é1 ¢
[}
01
o1°
1 )
22 15 1441 01 g4t
22 8501 2gey [+ ¥5°
s2e T zgy 520 00°Z  ge*
y2e 5001 261 ¥6°1 ug*
B2 98¢ [< 24 %1 L2 24
v2> §2°v  s2cr @RS1 o9t
€i* né*1 2o 2yl b
4% [ (12281 L33 S A
%
F1d
oind [sAd d 4¥6/0 HIwAY

§-3.

.3
s
£
.
(=X

»
fafL TR R )
8
s

o N P KD e
- g
- it
o o
A ORDOCGIC[D0G sGasadona

R AR R R -
v
i~

Sam e atmr wnoenobe g
L3
b4

-

hadi 241
&
-

an

e
1y Y
&
5
SRaho N06 CO0NOCROR CGOGO0NN0E G0otad

INTEL ATY

a Byem
Q

i

 Handle v

2021/05/17 C05134483

Approved for Release




: 2021/05/17 C05134483

Approved for Release

ONErols Unly

‘

1iuky
HAS

Hiv
ey
Ney
W2
L T34

9403
nagrien

2%
51
, 41e
age
9z
gz¢
‘w12 2e*
w2 zze
LIRS RV £ 54
#2517 Tenpe
r-L 38 a1
¥5°1 12 84
ki 12 0
w85t - 010
230 T2 AN
ZEet [t 5e
a1y 21*
wiel .
zz*
&g
24
zze
21
»Z1 £
2
-g2e
aZ°1 are
171 ot
BEet 22°
ELAS SN2 N
a4°z 2z
422 £y
gg*2 1t
c9g*? A
a2 i
n8*1 e
nge 1t
nrez %1
w002 (33
n&* 1 £t
BLez g2t
st 2 £z
#E*1 21
ez 1t
L1548 21
N Dmoﬂ &1
212 pt
nEeg %1
061 €1
[ hrd 2
mmu
1
&
28
£z
L2
uye
Wy
(4
21
11
(20
54313 G904
LA T L 1]

28
Znt{
1ty
HA* 1
21°1
wh*’

9%* 1
924y
[
fine

1»*
G€*
L1

zz¢
21°

08% 1
BR*1
26°1
a%cl
1.5
0y
0%

9L
(454
g0 1
w2*
2¢*
a9
ng°

26"

2u*y
98¢

«2°

age .

21
aLe

&Lt
1oty

8
w5
621

wE*t
aLe
RE*
2101
[ 01

20°1

zest

BTt

26"
o9*

#2022

N
PA DR
[4 81

Ao

R8s 1
$5*1

S
ge°
20°%

@27
R <
65y
(3841
2t
081
antt

oLt
fo

wgo
L1
2¢e
oe*
56"
e
99+

9L
9%

b
85°
[4 &
28"
28

95

%i°
85

[N
#5°
56

94
»g*
290
w5
LR
g5
29°

L &L
9941 2%
LIRS w5

26t
a6t
LiBd 1
28*1

XV

Ui
2%*
%
g

NiE/G

sofeaoae Aivuiting s ) popALOUE dou o3
L] 6y Ui StRys (9Aef Maluduisasy

©

® Ayisnag
¢ . 1s g %y
4 i o 4
: % q EL]
£ 1% 4 9
g i 4 19
t v 4 AT
L T4
€1 o4 a
2 0y 4 ¥
134 Gy a %
61 0¥ q 1
8" 0% 4 b H
& o g )
i ge 0 &E
9 ax’ ¢ &¢
4 g% o Be
% 0y u [}
€ o% Q [+3
z o% G 82
1 o% O 12
- 12
1t &
ot &€ 4 0%
-3 &€ QO 9€
8 68 O A3
) 6¢ @ L%
9 8¢ @ 5§
5 8% @ g
4 Bt G v [43
€ 8t @ 2%
2 6 Q o€
‘1 8¢ o ot
8z
8 Bt @ g2
1« ®€ @ 92"
0f  #¢ @ %2
52 8¢ G
82 @t @ 51
12 8t o &1
92 8F © et
2 8¢ @ i1
L7 %€ Q 91
€2 88 @ 4t
e et a 1
2 8 a H
0 9€ a 1=
6t 8E © t-
81 @€ 0
it ¥€ G 24
91 %€ a k24
(34 [ ] &Z
1 8t a 92
€1 #E 4 1 ¥4
b4 | et o 44
1t 8¢ @ 1z
ot 8% g i 74
) 4 a n2
5] TR ] ut
Tt cme o at
2 A€ 91
§ 4€ - 1o
®  Wwe o - 01
€ ¥ @ €t
? ¥ @ &1
H ¥t a 4y
IHYHAE  ATR 3 EINe

i

Hny ¥

NEG
H5%
N4S
NG -
-Hig
NbG

£y
ALY

LT a4
9102
w{*e
2 b
Qe

o
e

ai*z
6oy

ANtz

gntz
anty
eng
net
2e4

SHANEETY
LA L Faid

- iy
454

: s
i
uw%ww&

el

Approved for Release




: 2021/05/17 C05134483

Approved for Release

€1 A o eI ¢ zge
NM s €001 28 R
fte . g5 2ge 230t ese
LI %> (3581 0vey 9%
11 ggey 1001 sgt o4
. §8° (1541 13341 f1884 a9
g2 9%y 21 BBAT . e
L 3 [ 33
g2 a8t o€t 2202 gge
g2 [in &8°1 254t a5*
g2* 2zt [ 024y B
1 g€~ 20t 821 sa*
st Egey 21 (3557 09°
I35 %5 oFr 1641 €5
-~ %2 81°1 o1 g8°2  gge
s¥* g1 491 oTe 09
w2 €11 g9yt 1 ] o5*
s L1341 (1351 §6°1 gL
13521 i b L i1 %1 ¥q°
e e H0°1 261 ege
s1* L8° a1 261 sbet
g2 ey ££°1 78°1 89>
se- 8¢ o5°t ege1 21y
MM” L2256 B 1 951 a%”
- A o S { L >

¥ W oy

. ‘ €% . 4 -

,/n Wm ¢Be
: 95+
8 : 88" 264
e @ i pEN
) ’ PR £ 4 6f®
' d,w 5o
; poss
i a3+
g ot -
az 82+
2 P
i1 P
if post
& o5e
92°y 19T gEer 01
920y 851 222 94+
12 6L Fi 89
e 2% 201 29°
521 18 w51 82

gt (1481 %81 gy

it [ 481 zacy N\ 21t
" w7 .
19" 8 ST 9er
#giet L& 9571 o€
e 66° gy o6*
€8° S A 43 | g5°
6" z8* 821 -

swusd wiwzo

a
4
g
€t %6 0
g
]
3
a
q
a
a
g
aq
¢}

@ o @i
b3

-t e W R
hikd C &84
s WD ey

-
g
#

-t oy
o
-

a
a
@
<]
o
g
aQ
aQ
G
a
g
[
a
[
q
g
a
4
a
4
<]
g
g
* 4
é
@
a
&
8
]
a
g
g
g
[
o
a
a
4
a
g

gy e g
"
-

Ju¥sd  Adw

soBedsae AiSwmes sy uf popaTouy 1ol ovu
BTS2y STy Gns 98UeYD (9as) WeidoTeach & pausBBie voisde o

Apauag

aZ
92
f-24
2z

FYINY
HNs

Ny
nEy
HEy,
NEy

Hig
HIE
NEE
HEE
HEE

HIY
HEL -
131

{9301
FANLELYY

SUNG1Y
XN/a

ap*
nye
are
12

(704
g2+
w2
oy
e

82

g~

11

SEYE
ie*1
£4°

11

w®
oLt
°9*

2net

13
2

8L
#8°

§%°
107
age

faiay S e
\w _.&.,,mow

111 681 e % o g
0L - 284 ger £ a% q
sa*  agrrT ger 2 @5 .4
€6 25t g€ T ¥ q
LOTT LNt 0o LI <
& BEst a5 $  i% g
gL 800t L34 € i 4
2 % g

19* L34 9g t o 1s a
g1t 2¢t 8 € a9k Q
. a0 28t o2 [
) € % @

6271 29T 04° 2 gk g
811 (1334 8e* 1 % a.
[ 78] 0g°1 ghe €1 €% @
40¢ gebr gt €1 €% g
24° a8 . a2e 2t vy @
: 2 € a

‘ 27 € @

11 €% o

1 € g

. 81 &% g

- & & ¢

£0°1 §9%1 [E) 8 &Y @
9201 69° 1 2ee L £% O
£8° §2°1 19 ¢ ¢ o
§ £y @

¢ €4 0

{4 85 © g2+ [ s¢ @
st 25 qze g €% aq
1 £ g

59° ¢ 0%°1 ge° 81 v @
#0°1 i Ad i B8s* 43 % g
9 Zs g

46~ 081 gee st 2% g
22+t 451 ag* 9 2¢ g
&2*1 861 ve* £ 2% g
g1 g4°1 25 2t %0
* 1 841 g it ze 0
2071 281 (134 61 2% @
e 9541 2y & % a
22y ] a9 ¢ % aq
SE* T 6t se° i ¥ a
¢ 2% g

. § 2% q

L1 22t 19¢ ¥ iy Q
e (T33! 2g° ¥ 2 g
62° 1% e z % a
age - g% 8z 1 2% 0o
&1 §8*% ¥EoT wotyog
S14y w1 96 . ts o
wwu wuu TAA 1 M« a
H : B T » ¢
,.n;mw( e a

1 g

241 1% @
&1°1 ¢ 4
3541 1% g
161 1% ¢
€4 1% g
@ - VR0 WIW/O  3MENS ASH.

Byeman

via.

andle

2021/05/17 C05134483

Approved for Release




2021/05/17 C05134483

1-43

'

Approved for Release
<101~

“

a,

'«

12REPORT, NO
%

85

BPPL TECHNICA

'BCS 39704~

L4
e
He
B&Z
L1
ey
wEe
Hew
L7373
uLS

L1
W
e
[ *44
Hee
wBe
e
W
HOG
xS
Lot
NES
1113
"ot
N6

3 11
IINLLATY

52° R 99 008" €€ ® ¥ o

§2° ze* L2id] 291 8L* % ¢ ¥ g

st €L° €2 2%°1 e % W g

92° 96°1 811 - 21°% 9 3 ¥ Q

K1 9€°1 gy 0¥ [ T3 & ¢ %9 Q.

LR Y o 1233 & 5€ s2 0

sp° %% £171 091 9y € v @

§2v . eze1 051 zeelU.  we* 2z ¥ g

2 6" 65" ¢ [ 3 It & 4

9t 2% 1o°1 #2*1 €2 1 ww a

at* - ate - ser on1 oL L€, €9 ¢°

&1 €z (784 19 89 € €& g

22 oz €% ¢

zz° [T 657 g8 €6 1. 2%

ate R . LL2E 8% 4 .

: ok wowe o

3 : TosE sca ' se  wer  wepez . f2°

3N . 6z &% @ b Wit s

e ) - ‘ 61 &5 0 v WiE o2

" ! \ay R T 62 Wiw zre

" L S 82 Wis 52

- stoes g 5 W e oi

atn 1 s a .t & wse §6*1 aye .
. : " a1 L1 R 4 S RN & ¢4

e 51 o ag* g ® L3 &% i1 9t WG 2501 ate

m%«_m av a Y¥Win miw/i WEwy AR ITNE €930)  SAADTY < ANy

R S A © o

LA A

@ NS INNLTIYT  wees0 3SYS

(P.30D) S5NIGVAY KLISNAA ASNAAIG - § FTaVL

% 15

pproved for Relese' 2021/05/17 C05134483

L R
gy 22 »
G o

a1 e
zget ¥ MM; 95t
8e e
&0 gE*T - awr

%2 LIX1 9=
21°% i ga* -
[ 8¢! Lo T L
8t g1 L4 ol

£ - X
g - wwgn sterg
- iRt o




BCS 38704-65

SPPL TECHNICAL REPORT NO. 101-1-43

MISSION 4016 _ REY D32 FRAME 008 . .
10 DIA ENLG D 1,34 SUN ANGLE 38° LAT32° :
GROUND RESOLUTION W 7'11/2" A6'41/8"

e A

St

Ras

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

A Y Rg B LELBIVEAOAT

BCS8 38704-85
BP?LTEC&{{ICAL REPORT NO.101-1-43 '

HISHION 4015 _ REV D32 FRAME 006
U DIA ENLG D 1.34 SUN ANGLE 38° LAT 32° '
HOUND RESOLUTION WT'11/2" A 6'41/8"

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

~
(Trace No. CE-1)
+

1
@ * kot
i by '
N oo ofcfeindies %

: . s »
/" yasaan #
¥ -
. ponu
e
et
. 2nu
; may * "
’ L 1 T
» L 3
- T

O0-ANALYZER TRACE
i
2

Ty
X
4
- . ;
Mt SrLrEdl
5 %
5 § : 3
18 R
1
& T unk
E% M E X
¥ 4
;
3 3
T3t v
it 2
i .
u\ BENE
3 "
FRAME go8 . .
CHART S8PEED £/ win,
¥

& 8
%‘ '1'14’
< D Biainiiianiaiey :
" é €%} " :: ) ¥
¥ GEEN aue _4‘ w‘ N ,
g-« s gl T e
a i Exzauices i)
= iiitis e &
" aw -
“ w: - L. -

{Trace No. CE-2)

ddidi
]
ﬁ

REVY

a
!
ERmRm
e 2
3 5 :
" 33
* % 5
: 3
o fivns
5.5
T2E
MA SCAN BPEED 6. 85 mum/min.
*

- Ha.xid}e via Byeman -
rols Only . TTOPSECRET —GA
Approved for Release: 2021




Approved for Release: 2021/05/17 C05134483

BCS 39704-65 ‘ —TOP SECRET=—CAMBIT- ~ Handle via Byeman

] u oo 'Control& Only '

. SPPL TECHNICAL REPORT NO. 101-1-43 : . < g
] . B /;l
. &
sann T
+ H o1
—‘— R BN 24
- jova:
] v %
j : R ¥
i - - T 1o 4
He o ; ; ] e ; axs ieuss
; < = & it H N gsz
2 - .5
- - : (M Ao s
e 1 2
F-y 1 s N
= t
SERIyNEN H T
= AR
g o B
aup Ny . ‘W
s
o waM
- .s gzxmn s - :
i o ax ;
1 b ¢ A T 1
. i wy 4 R 9 2
c{g T " . e I $ - 2o
' Fu - i Eny ao B
e 4 ;
i i Is
11 4
< Zgnaen {
noH - g
*‘ﬂ 1 B
z z -
»
<. i g
\
(o R : T - v
m 8 e o4, it 1T - ! “:§ Nﬁ‘ o
L 2 + L om =
= % « 8
: , m E
4 t: 9 S g t
ot it <
T wim
o o e [*]
¥
% o
o . “
< = ‘
= - )
AL o
Y
g =
0 5 . :
Fret ] f o
: X2 ' P R »
‘A & 1
et .
- )
i a :
IR
. "w ‘
) T
3
-5
o
.
it
"]
E ]

A




R v e e SR i i

BOS 30704-85 o Approved for Release: 2021/05/17 CO5134483

'SPPL TECHNICAL REPORT NO. 101-1-43 .

B

SITE BANRING Rm

i’ E vocamon Tucson, Arizoma _ ygy TYpe Med Contr. TV .E.%
. - e
. . Lacel | Vemp | Bor Po Bind % Gad, Eet,
' Fime ¥ n Hg | BPN] DIR | Rl Hom | Haxe Clod
, Cavar
. k M8 0 and Pis.
10 4
. 11§ 5 - T
] 30.18 L 3% Med | 0 T 1
45 Bt e
i1 0 30,18 W % Med T © | &
r: 12 . 3 W Sed, | ——
: 2.1 30.48 1w 5% Med | 0 | 3 v , .
ST 4 W Med. ] —— :
12 0 12 30,17 W 5% Med. | © 4 ‘0
B ST NW_| Med, | — . .
B 73 30.15 NW % Med| © | 8
R T 4 | nwg | —— -
T 72 3615 4 | W k] 6 1 8 - s
s WW | o PRt .
3 30.14 ] a1 7
Gt — NW Med-Low—— |- g
145000 93 30.13 0 18
18 12 ——— 5 Al
= RN T NN 5 5 TW [ ] 7
4% o e e . -
N 68 x \
15 e —— —
3 1}
16 QOO bbb, it § B Iy
- {0 kS Y
a8l f— E— e ;
. »
S P ——. CIIIIIT P
E)
018 . S — P
B ~ N . %
<45 P — ~ T S
C_K—}?‘ 1 ¥ ¥ ! 1 v

o] T ; )
Tima L ST R Yas

Dise Hech Grey Block White ‘ Weck | Grer ek | White

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

N i

MISSION duis PR R R e
WO DIA BN DD e i
GROUND RESOTL 710N % -

e
4
]

.

Approved for Release: 2021/05/17 C05134483




Appr‘oveidm for Release: 2021/05/17 C05134483

GROUND RES

Approved for Release: 2021/05/17 C05134483



BCS 39704-65 Approved for Release: 2021001
SPPL TECHNICAL REPORT NO. 101-1-43

?

9

BLACKBIRD MSN, 25 JAN 1965, ERAME 015
20 DIA ENLG F/L 12" ALT 16, 500" .
OUND RESOLUTION 2' 7" (AVG)

6-8

s
¢

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

i Z ( 8 ‘ 8 AR ; i
4 7 . > . # iy ¥ ¢ : : )
; k . ‘. . ‘o - T ) o ! 2 o . i
; TECHNICAL REPORT NO. 101-1-43 S R : AT
™ V‘ - : > . ‘,L‘/‘y\ '0 . :
: . : T
-« B B M .
. - . . '
) E - / - * B - * -
. ’ “ £ ” ‘ . . N ) )
: siaza iy aEERREARSaRaTHLL : TR xxcxs BN
. i« o : .

dasied

ey
15 4
£22
K
£

(Trace No. CE-3)
5!

s N
)
H ;
o
3 n 1
e 4
e

%
‘s o
min,

-+
Ty

3
P
£

13

CHART SPEED

-DATA MICRO<ANALYZER TRACE
.

N .
)
v - .
ssee ‘1 < - .
J i I
= +
<
M ¢
' 8] E ‘ g"‘?
. w . . ]
- i " >
k o . i
T * v ’ -
Ed -
o . ’ t
E g H g
s r A
] - . ) .
PR : &
S b . .
B z s s .
y a
g = S MARD I
B P
¢ w .
s g Bljas z
= j 9 ¥ N 4 i ]
H 22 P .
» 1l ' 4 "o
; y¥i :
! ﬂ G E oz |




Approved for Release: 2021/05/17 C05134483

s

Cs 39704-

B

.

&
anﬁ
By
& o
s A
-
)
&2
g L
a -
o
g
o
]

SPPL TECHNICAL REPORT NO

101-1-43

FEEBEEREN

£ %1
1o

NN
NN R

iy

L.

YIZATYNV-OUIIN VIVA-NNVIN

P

3
i ERNED ”M
! #-3 oN_sweiy)
M5 FZIS LOAS W/ SOTIdE LHYHEHD
— ..“_m..lms ~ ARVEL
csoapanposorcnsnonlee
¥ —e mwm AONYVYIE1A
bl i
)
: it .
+
) 41
b4 3.3
i i 15 mM
s e :
e ma & T <t
I AN R ;1 " o8 . &; -4 ¥
R : %” saEtaadiisey :
. bed.
e 1 4 + it
! as
g : 2akas
w fiaeat
i st ok : : E ]
7 ! i 1 HiH s T = 3
h (g= -on, doma} )
A

&

4 Sl s

pproved for Release: 2021/05/17 C05134483

5

o




. 5.
[NV

BCS 30704-85 Approved for Release: 2021/05/17 05134483

. . .

3

SPPL TECHNICAL REPORT NO, 101-1-49 = .

4 V VOu hw Field SR HIC g;e:igmﬁcaspoﬁ pat)"ga__m ‘
. 1w Field: tCont. "T" & Edge er lewmg &
LocaTion Quilaw Tield - Y67 Type HL L Edo  deenaton VIgALIBRATER.

.

Locsl | Tenw. |  Bae Pr. Wind %, God | Ea o TABGEY BRSGRTNESS B
Time F L 4a Wy HPHT BIR |- Rel Hom | Hewe Clevé LB A
S ] ol Pie | Dise | Blek . White
¥ . i) B\s 47 . 29.60 118G 1§ i L8 T 1EER 1T ‘
SN T ) L | =
- . :z ‘48 | 3990 s 60 L]0 8000
" ¥ S 5 ! N . Le or—l A 4
: 1100 3 28.90 2G | sdw! ey L 0 4 18800 |
. 1§ 3 e IS B IR 00 I R
W 84 | 35 8. “fis_c . 50 L o 15 supn
4 45y 85 |17 A s T T )
124060 87 | 7089 118G | 8 45 L 6. 16 8800 .
: B ] 58 190G — Ll (7600
. B 60 | 2980 410 | 88w, 43 L g7 16800
51 8] ELEMIR: A Bl B P Covond BIR N7 -
13 61| dg@ |86 18 L8 6 [ emsg -
LI 1 S L | —=—f | 8000
I I N i L g 49 5800 [ - -
- 82, G | 8 e e 5800
R 4 :?2 62 | %9.86 %%m BBW W L 036 | 8800
s u - N i
45 T : mctouny ¥ -
. B - *
its — — % : ] .
. oy - -
’ . 8 — — ] e
4B -
<15 e G —— g < P .
| .
e e e P
E - :
5 5] A JS——— [—— ' -
20 : i
:‘5 gr———— e a— o . 4 B 1
' * : ‘ : . .
. . .
% -~ : .
£ *
. I

LW CONTRAE
Dise wck

Approved for Release: 2021/05/17 C05134483




w

Approved, 1;gf Release: 2021/05/17 C05134483
PICTYE T O e —

“BCS 39704-65 .

'i‘JANGLE 3?° | LATITUDE 33°

Approved for Release: 2021/05/17 C05134483



— TS ST SR AP % b owE RO
BCS 39704-65 ) Approved for Release: 2021/05/17 C05134483 ;

N

SPPL TECHNICAL REPORT NO_ 101-1-43 ' - i

. . : . -

MISSION @015 _REV DS1 FRAME 012 SR L
40 BIA ENLG D .89 V-RES 082 N _
SUN ANGLE 37°  LATITUDE 33° ‘ , - 6-13

Approved for Release: 2021/05/17 C05134483




: 2021/05/17 C05134483

Approved for Release

fs Onj

e

| é}antu

g

101-1-43

~-88

TECHNICAL REPORT NO

BCS 39704

BPPL

TR YW 3zi1s 111

T - * >
. s
5
%
¥4, e e
3mzcess : Simnuas S
1 axne
1.3,
=3 5
B
3ode.
* % 4
2t s
17 Shes -
ke -
&4
:
sxE £ss
.
" ;4 . Y
i 3
; 4
-:_ 3 3 AN %)
. .
B 81 con avexy)
L

. : mogk HAZATYNY-0HDIA VIVA-NNVIK

«

2021/05/17 C05134483

Approved for Release

e
o RS




. PO e A B -
BCS 30704-85 Approved for Release: 2021/05/17 C05134483
SPPL TECHNICAL REPORT NO. 101-1-43 ¢ '

| MISSION 4015 _ REV DS1 FRAME 011
10DIA ENLG -5 .86 ' V-RES 085
SUN ANGLE 87° LATITUDE 88°

Approved for Release: 2021/05/17 C05134483




proved

A1up S1041U0D
UBLIBAY BIA 3[puety

-3
O
9
r 2
]
a
&
B
-
$
@
5>
=
=
.

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

b . . * T . P sigveg o g - o
- ) o & HeWIoe eu i nn s Winang Riscnon e ..
' g - r % < BEER SEKNEEAS Fiviage G b o ) - : "
" - - BN AN EOaS NN D! aneEy g " / .
| | R | S
. et e St Eak g i el -
. i {5 § h 4 " % o RUNLEBER . .
. . @ " v EEURLY bitrby 1 ; i 3
Dok = - » s w -
sy s .
T ' cue s 2
ook s @0
. v . o
S g End
ans 0 w
H “
L] - m . ’-
L . i
g ¢ 5 :
H g .
ool (5 1 : |
, L0 ] ¢ h
s i 5 a8 o ”’i}” -
[ * e ¥ ’g& i -
: € £ £ : g Lo .
. B .Q .. EEU KRB : . .
v C 59 a ¥
T Zz x ; L4 ! * _
w7 ] 2 i 9 < : ok - R
. - "2 ‘% s : ; T . R B i
p *x )it ) g 7 A ¥ : : ,
g, . Clempenn: ol = ) -
LR O £ IHRYE :’%"ﬁ 2 h’;:“ . m
: - % By .
E # a o t b
' e o TRl .
T 9 . b &
o I w] & = .
. ’ & = i ol & % )
¢ i ) ; -3+ & 255 .
- R o3 H I‘ m:"“‘z & o
§ % P
. ' | &
4 - k [ .
g2 »
: = : i - :
. i + a .
- H o
i " : . 1 . Lt
, - v !
S TEL . ‘ ann :
f T
| : ‘
P %
" bt - i ) B
: 45;{: 1 EEsny B . .
nxeng 5 by N > .
¢ %1 4 o
N = SRELRNaNTIEE N : . .
» I ,,-:"':'3,3; - ! !
1 iux o
_ H i, @
9 T W €
. . 3 » o P . .
; L . ra
B : ” -
e . . :

Vyﬂaii,gile via Byeman




. Approved& fo[ Rekltia&se: l20214q5‘{'1Z“C;051 34483
BCS 39?04*—65 " ’ ot A B ATE KR

SPPL TECHNICAL REPORT NO. 101-1-43

MISSION 4015 _ REV D31 FRAME 009
40 DIA ENLG D1.88 SUN ANGLE 34 LAT 36
BLACKBIRD AIRCRAFT IN FLIGHT

« 5
AL AR AN AL e T T R T B~ 1;3
LI SR F oriows o w argy wm ANASRAVISTRY 4
Y




Approved for Release: 2021/05/17 C05134483
" BCS 38704-85 :

SPPL TECHNICAL REPORT NO 101-1-43

BLACKBIRD MSN, 25 JAN 1965, FRAME 009 .
10 DIA ENLG  F/L 127 ALT 18,500 6-19

COWCIDENTAL COVERAGE OF

Approved for Release: 2021/05/17 C05134483




Approved for Release: 2021/05/17 C05134483

" BCS 39704-65 —'PG'P-S-EGRE-T——G&M-BH‘— - Handle via Byema
r - , ¥ j
SPPL TECHNICAL REPORT NO. 101-1-43

> b

7?: " m"mwbvmwwmom@'\bmﬂnoapmmmv(vﬁ:moquﬁqéqvﬂj
: S TSR3 EEddndErdr YT Ys¥sYsdsgadyg .
. ‘ ‘
4 ) =) o B0 D M 9 @ B e @ e e
rEEER R b R R R R R EE PR P LR
& : FEOBE

Subject
Building
Building
Building
Building
Building
Bullding
Building
Building
Building
Pler
Building
Building
Building
Building
Building
Buil g
Building
Buildlng
Bullding
Building
Bollding
Building
Bullding
Building
Building
QRN
CORN
CORN
CORN

BE3IBELIRT2ENERS FRRRRRErERanNgLse ¢
: iod o e e Rt R R IR N S B o S D S

157,

Density

o
. < i|s88z88aszspzes
2 | B |ceacocedan o
L
e N § a ’
SR g ¢ |sgcssszezscemes
| o= g =
, A
‘ ° .
- ,
41 % Ns=22zvszsenzge
e 2
2
- -1 .
18 |3 _
BYl 5 |sceszupssusnges
8= é -
- ag ’ . -
-8 ‘
- P .
) EREEREEE--t- LR L P T

g. 'pgagxagsaaae::ssa%%zakzszﬁﬁagg#&




o

: L
-~ TApprov elea 021/05/17 CO
AL DTN R ,

BCS 39704-65 , -
. C e ’ .
SPPL TECHNICAL REPORT NO. 101-1-43

» )

% o

o
SERT

. .
Analysis of Photographic' Image -~ . - i
to Evaluate System Performance ' o ' o

Mission 4015

Approved for Release: 2021/05/17 C05134483




Handlev a’Byema
‘- Controls Only

T QT T B

pproved for Release 2021/05/17 CO5134483

s

“TITLE: '
" Summary of Microdensitometer ‘Derived Image Quality Data Collected from Mission 4015
i : V : 5 ,

 SECTION I ITNTRODUCT»ION |
‘ Microdensitometer tracing of scene edges has been used as ;n objective tePhrfxfinue for
evaluating photographic aystem performance, In this . report the evaluatio 4 18 presented as
spread function width in microns and resolving power in lines per millimeter, A statistical
o summary of the edge data for this mi¥kion is presented in Section II giving the arithmetzc .mean, )
' fstandard deviation, coefficient’ of dispersion, and numbér of edges. Section IT is 4 summary of
all *G" Missions that have been recomputed ‘with the ne\w SWRD@ computer program. Imagé‘
" Quality Ranking of all "G" M:ssions is listed in Section\;l‘m Frequency plots of the spread
fmc’twn and resolving power daid are presented as Section IV, to show the distribution of values.
A tabulatian of the location, description, and image quality data for each edge is presented as
Section v. - T

. Appendix A is includqd to sﬁow’the e:dge o’rientation reference system and edge location grid.
i{n“use, kthe {ilm is placed on an- 1lluminator with the titling correct. reading (i.e. emulsion “up) w-ith
,he camera take-up end at the right and the supply at the left. The orientation of an edge is

3 ri’oeci as 000 for longitudinal and 090 for tranaverse edges* the - numbering system runs in a

&e ;direetirm. “The coordinate locator grid conswts of centimetes“squares numbered such that

‘center of ‘the index is given as X486, 0 Y12 0. x numbers increasp toward the take~up and ¥
: iucrease to‘ward the title,

Approved for Release: 2021/05/17 C05134483




.o

Approved for Release: 2021/05/17 CO5134483
AVE QRS L S UANMDLE :

SPPL TECHNICAL REPORT NO. 201«-1 43 .

.

e,
s

The image quality data was abtamed from aﬁ'arp scene edges in the originai negative by
scanning with a Kodak Model 5 microdensitometer. A 1.2 80 micron slit was used The dam
reduction consisted of the following steps: - e - ’ -

R (a) hand smoothing of the miérodensitometer strip chart recording, ) "
< v o {b) key punching of chart (density) values at- sample distance increments of 0. 420 m;cm
V ) (é)‘ 1. B. M 7044 computer conversion of chart values fo relative expoaure values, ‘and

{d) computer conversion of exposure data to line spread function and meﬂniation tranafer

function by numerical methods, ' . : . s

’I‘he edge resolving power was predicted graphicaily as the mtersectxon of the M’PF'curve
and the aerial image modulation curve for 4404 film at a test object contrast of 2'1 \ The Spread
funcuon width was calculated from the first differences of relative exposure as the width at which
the gradient became 50% of the maximum gradient. g

® ;.
PO

Each edge was traced three to ‘five times on the microdensitometer, and the average af tﬁe
computed spread function and resolation is preaented in Section V '
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MR L O
b . ¢ Arithmetic Mean e o <m0, 8:1/m;n )
o ® : ] . - Y
2. . . Standard Deviation S 20,7 I/mm .
© " Coeffictent of Dispersion 2%
. - . - Number. of - Edges ; _ ' '{; 26 \ -
. \. . B

; ead fnnction width at 50% amplitude in microns fram edge trace data reduc;ed by computer

b chniquesz '5\ o o \ .
L Aemaesen . leau O
h . c gtmdﬂrd Deﬂation : ¥ ) 8. 1 ’ﬁ”
- Coeffictent of Dispersion . -37% .
Numbgr of Edges B 28 _

-
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Analysis of Phntographic Image to Evaluate Syltem Perfosrmance

o ) N . ' s . &;V,‘
: SECTION IN - MISSION 4015 . //ﬁ

° . ~ Summary of all “G" Missions Traced and Computed - e
' : \ with the New SWRDR Computer Program o
Mission Number Spread Function Width at 50% Reqolution in ﬁuaa/mm from ‘ ,
Amplitude in rons, . ] 4404 Curve, Computer Calcu},atiéns
of Computer C Culationg
Numbér. Edges dithmetic | Standard | Coefficient | Arithmetic
Meas | Deviation | -of ° Mean
Dispersion |
4010 .2 . 25.4 9.0 |  36% 52.8 | 2.3 . 42%"‘ -
| R ) ) . o4 “ . ‘1
4011 3 40,2 15.0 - | 371% . 8L 9.7 n%
' 10%
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CTION IIIA - MISSION 4015
© *. Iiage Quality Ranking of "G 'Missions

N .

. “

Miaait;i; Number - .

C4p4 e S+ 8.0 Ymm

Loy ams - . 0.8 1/mm

N . Average Resolution in lines/mm -
: ) . for A.I.M. 4404 Curve

4010 o 52.8 I/mm

31.7 1/mm

3

5 by 5 L

missions may have 2

& & rese earch and development effort, modifications and lmprovements are
et f collecting dge data apd in ‘ﬂ;e,y'computer data
e slightly different basis
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