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. TECHNICAL MEMORANDUM 1:0- |

SUBJECT : Sensitivity of Search Accomplishnent to Search
Area fize =2nd tn Specaific Accoaplishment Goals
for V:rious CORONA Configuratins with Five
Missicns Per vear

REFERENCE : (1) 14 Aug, 1969, Mem>randum for
airman, COMIREX: Projected CORONA

Satisfaction of USIB- Re
NRO/DDSO.

I. SUMMARY AND CONCLUSIONS_

l. 'This memorandum describes the results of 3 study of
the sgnsétivity of recuirement fulfillment lev2l to variatiohs
in thevsigefof the ar:as to be covered photogriphically in .both
annual and semi-annuaj peribds. The objecti;e of the study
was to determine what gains, in terms of increased Accomplish-
ment Level,1 could be achieved by reducing the size of the area
to be covered on a semi-annual basis:\ A secondary objective,
but considered with equal emphasis, was to measuie the costs
of changing the Semi-annual Search Area size. of course, since tie

number of missions was held constant at five CORONA J-3 missions

area covered by unique cloud-free photogfaphy within the . «
required period (six o twelve months).
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SUBJECT: Sensitavity of!Search Accomplishment to Search Area Size
ar.d to Specific Accomplishment Goals for Various Corona
Configurations with Five Missions Per Year

i
i

flown per year, the cosis from a fiscal point of view remained

the sum of the total unique cloud free photograrhic

!

constant. But
cover;ge obtained for annual and semi-gnnual purposes is reduced as
the size of the Semi-wnnual Area decreases. Thus cost is defined, fo
the purposes of this raper, to bhe iLe loss in photographic coverage.

2. The way area coverage requi.ements ar: stated has a gignifi-
cant iipact on the Accomplishment Level achieved. Therefore, the
effects of reducing the size of the Semi-annua. Area are investigated
from different points-of-view with regard to the specification of
requirements. Three different points-of-view. 3:valuated in this study
are stated as follows: (a) ﬁqual Accomplishmen : Levels are to be
goalsagainst both Semi-annual and Annual Areas, (b) Emphasis on the
Semi-annual Accomplishment Level, (c) Those Accomplishment Levels
against énnual and.Seﬂi—annual Search Areas ar~2 to be selected
which maxgmizé the sun of the total unique cloid free coverage of
the two areas. )

3. This memorandum provides a measure of the effect of
specified Accomplishment Levels on one type of requirement area,
Annual or Seﬁi—annual, with the expeé%ed Accomplishment Level
against the other type requirement area. The \ccomplishment
Levels which maximize the total unique cioud-free imagery were

derived and are reported in this memorandum.

= . Page Two S
i |

Voavibst oo Gg"ﬂﬁ'\s
CeniTrOL sYEiot ONLY AL



SUBJECT: Sensitivity of Search Accomplishment to Search Area Sizo
and to Speciric Accomplishment Goals for Various Corona

Configur:ations with Five Missions Per Year

4. Several factors infiuvence the area rhotographed and,
consequéntly, iﬁfluence the Accomplishment Levels achieved; launch
rate, film type and perigee altitude ;Qé-particularly significant.
The effects of differcn: film types and perigee altitudes are of
oreat iﬁtcr;st becaus'e these are features of the CORCNA system which
can be bhoscn to def:ne various configuration::. For thié study,

four specific options with respect to the factorco mentioned

above, are reflected in this evaluation and they are defined in

Table 1.
TACLE 1: CORONA J-3 CONFIGURATIONS
Average Céverage
Perigee Altitude Available
] Altitude? Over Target per Flight
Film Type (n.m.) (n.m.) ' (x106n.m.2)
Ultra Thin Base (UTB) 100.0 107 .1 13.5
Ultra Thin Base (UTB) 85.0 8:.3 9.5
Standard Thin Base (< TB) 100.0 107.1 9.2
Standard Thin Base (STB) 85.0 89.3 6.3

2The values given for perigee afiitude actually do not
have the precision irdicated and should be thought of as
nominal values.
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SUBJECT: Sensitivity of Search Accomplishment to Search Area Size

and to Specific Accomplisbment Goals for Various Corona
Configurations with Five Missions Per Year

5. The results of the study_sﬁow that regardless of
which CORONA configuration is used, when five missions are
flown per year, a reduction of as much as 50% in the size
of the Semi-annual Seirch Area allows an incre.se of
approximately 10% in Accomplishment Level. Th:se increases
in Accomplishment Lev:l are based on the assum ) tion that the
authors of the requirem. nts will specify that €qual Accomplishment
Levels are to be achieved against both Semi-annual and Annual
objectives. It is shown that increases of this magnitude could
be obtained with the appropriate choice‘of perigee altitude
and/of film type without reducing the Semi-annual Search Arca
size.

6. There are specific Accomplishment Levels which
maximize the sum of the total unique cloud free Annual and
Semi-annual photograp'iic coverage. If the auttors of photo-
graphic requirements specify Accomplishment Le.els which
maximize this Sum, increases in Accomplishment Level of approxi-
mately 12% against the Semi-annual Area and 15% against the Annual
Area are achieved when the current Séﬁi-annual Area decr?ases by

50%. The absolute values of Accomplishment Le.el achieved'
!age Four I
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SUBJECT: Sensitivity of Search Accomplishment to Seach Area Size

and to Specirfic Accomplishment Goals for Various Crrona
Configurations with Five Missions Per Year

along witlh the maximum values of the total uriqgue cloud free

photographic coverage acquired using this approach are summarized

in %Table 2.
\ TABLE Z: The Relationship Between Accomplish-
; ment Level and Maximizecd Total Unique
: Cloud-Free Photographic Coverage of
; Annual and Semi-Annual Areas
Size of Semi-Annual Search Area
Film Type/
Perigee Altitude <
6.8x10° n.m.2 3.4x106 n.m.2
Taximum
rotal Net SAAL*/AAL*{ Maximum SAAL*/
(overage Total Net . AAL**
(x105nm?) % Coverage . %
(x10%nm2) .
UTB/100 14.2 88/80 12.5 95/98
UTB/85 11.1 68/69 10.1 76/80
STB,/100 11.1 68/69 10.1 76/80
STB/85 9.0 56/52 8.5 65/66

* Semi-annual Accomplishment Level.
** Annual Accomplishment Level

7. The'photographic\requiremenfé could place principal
emphasis on increase¢ Accomplishment Level ageinst the Semi-
annual Area. With this approach, tue authors of the requirewments:

would specify that no coverage against the Annual Area is to be
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ard to Specific Accomplishment Goals ior Various Corona
Configurations with Five Missions Per Year

obtained unless some acceptable Accomplishment Level, for

level of cover%ge against the Semi-aanpal Arez were obtained the

- remaining capability vould be applied against the Annual Area.
Table 3 summarizes the Accomplishment Level and the associated

sum of the total uniqie cloud free A:nval and Semi-annual
rhotographic coverage. It will be roted that the Semi-annual
requirement, 80%, is achieved by the UTB/100 c>nfiguration

and the Accomplishment Level against the Annual Area is 97% with
the current Semi-annuzl Search Area size. But, no coverage

is obtained against the Annual Aiea wicia the c:her configurations
with the current Semi-annual Area size. When the Semi-annual
Search Area size is reducéd by 50%, the 80% Accomplishment Level
is fulfilled and accorplishment levels against the Annual Area are
achieved.l However, note that witl the UTB/10C configuration
the only improvement achievéd by decreasing th > Semi-annual
Area by 50% is a one percent increase in Accon)lishment
Level agains the Annual Area. Also note that the values of
coverage obtained are less than corrééponding values in

Table 2. Further presentation of data pertineit to the point-

of-view discussed above will be found wiih Figures 5 and 6

'!age Six - -
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TABLE 3: The Relationship Between Accomplish-
ment Level and Total Unique Cloud-Free
Photographic Coverage of Annuval and
Seini-Annual Areas--Semi-Annunl Emphasis
Siz¢ of Semi-Annual Scarchk Area
Film Type/
Perigee Altitude 6
61§x10 n.m.2 2.4x106 n.m.2
Total Net Tot:..1 Net
Coverage SAAL*/AAL*| Coverage SAAL*/AAL*%
(x106 nm2) (%) (x106 nm2) (%)
UTB/100 13.3 80/97 11.6 80/98
UTB/85 10.6 75/0 1.0 80/75
STB/100 10.6 75/0 10.0 80/75
STB/85 8.6 62/0 v.0 80/40

* Semi-annual Acc~mp'ishment Level.
** Annual Accomplishm:nt Level.

8. When the

sivc of the Semi-annual Area is decreased the

increases in Accomplishment Level are achieved through a greater

conceatration of effort on the reduced area.

increase in redundant coverage.

Area decreases the si-~

Thic leads to an

As the size of the Semi-annual

~
e of the Annual Area increases causing a

lower Accorplishnent Level against *he Annual ‘rea for the

previously applied level of effort.
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SUBJECT: Sensitivity of‘SearchAddéﬁﬁlishment to Search Area Size
and to Specific Accomplishment Goals for Various Corona
Configurations with Five Missions Per Year

to the Annual'Area in an attempt to pull its Accomplishment J.evel
up. For these/reasons, Accomplishment Level does not increase
as high nor as .fast az one may have anticipated for reduction in
 the Semi-annual Searci. Area size.
9. For all COROMA ccnfiguratious at five missions per
year except STB/85, a reduction in tue size of the current
Semi-aunual Search Arca will cause a reductior in the sum
of the total area‘covered with unique cloud fr:e photogranhy
for annual and semi-annual purposes. For STB/85 at five
missions per year it appears that there couldy be minor
advantages from a total net coverage point-of- view, in
resizing the Semi-annual Area to approximately 6x106 n.m.2,
10. ' When the photographic coverage available reaches a
critically low level, fivé missions per year with STB/85
there isxg épécific Rsmifannual Search Area size which
maximizes the sum of the total unigque cloud free Semi-
Annual and Annual photographic coverage. Of course, it
is necessary to prescribe Accomplishment Levels as goals
which are apﬁropriate to these maxim;i This condition will

exist and be more pronounced for all configurzstions if the

missions flown should drop as low as four per year.
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SUBJECT: Sensitivity of Search Accomplishmeni to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year

II. ASSUMPTIONS SUPPORTING DATA AND CONSTRAINTS

1. In this study it was assumed that the search
requirements against which the CORONA systen. will be used
in the future will be similar in structure to current
requifements. Furthermore, it was assumed that the manner
in which the CORONA system will be‘operated in the futurc
will remain consist :nt with.procedures and operations of
the past.

2. The Army Map Service coverage accomplishment’data
was used to correla:e the Annual and Semi~arnual search
Accomplishment Leve' with the Total Gross Coverage3 fér all
six and ﬁwelve mont.: periods ending in CY1963. Then,’the

4 was correlated with data on the

Mission Gross Coverage
Total Area Photogra)hed5 for annual and semi.-annual

purposes from the files of the Satellite Ope:rations Center
(SOC). The supporting statistics and analytical technique

discussed above are detailed in the Appendix.

-

-

3 s s
Total Gross Moverage - the total of the individual
mission, semi-annua. or annual, arca search gross coverage
in square nauntical mniles.

4 Mission Gross Coverage - the unique cloud free
photography per mission in square nautical miles.

5 Total Area Photographed - the total area, in square
nautical miles, photographed within the searci. area for
semi-annual or annual purposes. Incluﬂes cloud covered

..... and redundant photography.
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals

for Various Corona Configurations with Five
Missions Per Year

3. The specified quantitiés or limitation on film
utilization againsi requirements for coverage against WHigh
Priority Areas (HPA:, non-Sino-Soviet areas, and Mapping,
Charting, and Geodesy (MC&G) which have been used by the
SOC in similar stud’es were used in this study. These
constraints, presented in Table 4: Specified Film Utiliza-
tion, may vary according to current intelligence objectives;
but, they are usually specified according to the gross
coverage available ner mission.

TABLE 4: SPECIFIED FILM UTILIZATION
(Reference 1)

Film Type/Perigee FPA Usage 6 Non-Bloc 7 MC&G
Altitude Per Mission Annual Usage Annugl Usage
(x106 n.m.2) (x106 n.m.2) (x10° n.m.%)

UTB/100 2,70 5.0 2.0

UTB/85 1.90 5.0 2.0

STB/100 1.84 5.0 2.0

STB/85 1.26 2.0 2.0

Mission cove:rage capability to be usec¢ for High
Priority Areas per mission.

7 The area outside the Soviet Union, Communist Bloc
countries, and China which must be photographed to assure
the required level of cloud-free coverage.

8 Coverage expended for Mapping, Charting, and Geodesy.

]
Page Ten
HANDLE VF v
CONTROL SYSTEM ONLY

/

/




£ - & A I

BaliR

SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Gozals
for Various Corona Configurations with Five
Missions Per Year

-

III, ANALYTICAL APPROACH

1. With the foregoing assumptions, th=2 historical
coverage data provides a basis from which tc project the
accomﬁli;hment of future missions.

é. with the correlated data discussed above one is
in a ﬁosition to choose an Accomplishment Level and
determine the Total Gross Coverage required to achieve
this goal. Dividinz this Total Gross Coverage by the
number'of mission. to be flown during the reyuirement
periou (6 or 12 morths) defines the fequired Mission Gross
Coverage from which tﬁe total area that must be photographed
per mission can be determined for a particular requirement.
If one then subtracts this area to be photographed for this
requirement from tt: amount of coverage avajilable on a
particular CORONA canfigufation, the remaincer is the
coverage available - on a particular mission - for other
requirements. Since one of the goals of this study was to
measure the effects of changing pef?odic search area size,
the correlation of Accomplishment Level to 1otal Gross

- Coverage was normalized to the search area sizé. It is then

possible to multiply this percent total gross coverage by

' Page Eleven
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SUBJECT: Sensitivity of Search Accomplishmeant to Search
Area Size and to Specific Accompl ishment Goals

for Various Corona Configurations; with Five
Missious Per Year

a particular search area size and determine the Total Gross
Coverage required to achieve the specified Accomplisbment
Level. A numerical example demonstrating the procedure
discussed above and a mdré detailed explanation of each
aspect of this methed will be found in the Aypendix,
IV. RESULTS

1. V¥Figure 1 presents the Accomplishment Level vs. Size
of Semi-annual Search Area. It was assumed, to produce
Figure 1, that the objective of the user would be to achieve
the same Accomplishnent Level on both the annual and semi-
annual area. Thus, the scale entitled "Accomplishment Level"
represents the individual Accomplishment Level achieved |
against each requirement. It is pointed out that there are
two scales on the aiscissa: one scale for the size of each
type of search area: It will be noted that ¢s the size of
the Semi-annual Search Area increases the size of the Annual

Area decreases.

2. The Accomplishment Levels in several specific cases

'~

~

are presented numer:cally in Table 3.
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurationts with Five
Missions Per Year

TABLE 5: ACCOMPLISHMENT LEVEL (%) VS. GIZE OF SEMI-
ANNUAL AREA WITH FIVE MISSION/YEAR (EQUAL ACCOMPLISHED FOR
SEMI-ANNUAL AND ANNUAL AREA) '

Accomplishmen? Levels (%}
Size of Area Film Type/Perigze Altitude
(xlO6 n.m.2) N
UTB/100 STB/100° STB/85
Annual Semi-Annual UTB/ &3
0 ' o6 ' 1 so 63 45
2.8 6.8 86 69 54
3.4 6.2 87 71 56
4.8 4.8 91 76 60
6.2 3.4 o3 80 63
6.8 2.8 94 81 64
9.6 0 97 85 67

3. The sensitivsity of Accomplishment Level to a
reduction from the entire area being semi-annually required
to it being annually required is described numerically in
Table 6. This is considered to be an extreme change - 100%
annual to 100% semi-annual. It is presented because it

provides bounds on the largest gains which can be realized

.

P As will be noted in Table 1, STB/100 and UTB/85 have
virtually the same film available per mission. Consequently,
the results obtained using these two configuration are so
nearly equivalent thzi an attempt to distinguish difference

.

is not considered justified. . : .-
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SUBJECT: Sensitivity of Search Accomplishmeat to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year

by reducing the Semi-annual Area. it providss insight as to
the changes in Accompiishment Level &hich coi.1d be realized
by lengthening the requirement period. Tabla> 6 shows a
considerablzs improveient in Accomplishment Level; but,

Table 5. Table 6, and Figure 1 all indicate the same
absoiute improvement may be obtained with either tilm type
by increasing the perigee altitude from 85 tc¢ 100 nautical

miles.

TABLE 6: ACCOMPLISHMENT LEVEL SENSITIVITY T( COVERAGE PERIOD
;- (Five Missions/Year)
Film Type/ Accompli:h-| Accomplish~- Change in Accomplishment
Perigee} .|ment Level ment Level for Shift from 100%
Altitude - Requiy2d Semi-Annually
100% Se i~ 100% to 10( % Required Annually
Annual Annual Absolute Percent
Change Change
UTB/100 80 97 17% 20%
UTB/85 : 63 85 =~ 22% 35%
STB/100
STB/85 45 67 22% 49%
R . -~ “
o :
HANDLE VI gb“w@ﬁ% Page Fifteen

-oNTROL. SYSTEM ONLY:




P S i I
LIEEE T

[P I
ijiﬂu&iiéhiﬂ

SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomp’ishment Goals
for Various Corona Configurations with Five
Missions Per Year

4. Table 7 presents the chénge in Acconplishment
Level for several possible reductions in the size of the
current Semi-annual Search Area. Again, it »s clear from
these data that the average Accomplishment Level can be
increased by decreasing the Semi-annual Area. These data
again demonstrate that equivalent improvement in Accomplish-

ment Level may be obtained by increasing perigee altitude.
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- SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year

5. To decrease the size nf the Semi-anrual Search Area
or to increase perigee altitude on a particuisr mission in
the interest of inc-easing Accomplishment Level may be false
economy. To increase perigee altitude will certainly incresse
the average ground resolved distance over the area photogravhed
and to dccrcase the Semi-annual Search Area size may reduqe
the total quantity of photography useful for semi-annual and
annual purposes. While average photographic resolution as a
function of perigee altitude is the subject of other studies
currenfly in progress and outside the scope of this report,
the resulting effect of changing search area size on photo-
graphic yield is the subject of the remaining portion of |
this report.

6. Photographic yield could be defined in a number of
ways. However, reg.rdless of exactly how yield may be
defined all definitions would probably fall into two
categuries: one category dealing in some measure with whgt
was or could be learned from the photography and the other
category describing the quantity of photograray acquirgd'
and usefu: fo: scme onre or several purpsses. This study

cannot speculate as to the value of information contained
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SUBJECT ; Sensitivity of Search Accomplishment 10 Search
Area Size and to Specific Accomplishment Goals

.

for Various Corona Configurations with Five
Missions Per year

in phctography, But, the éffects of changing search area
sizes on the’ﬁuantity ¢f useful phot?graphy taken for semiji-
annual purposes has Jeen investigated and the results will
be reported. Furthe?more, this gnantitative measure of
photographi~ yield Las been studied from two points of
view. One vieW is that the Prop€r. specification of
quanticy is in terms of net coverage useful : or annual or
semi-annual burposes. Where net coverage is defined as the
total of the unique photography covering a rn-~rticular
search‘area. This is an eéspecially ycefyl dcfinition of
yield and it is the manner in which search requirements

are specified,

7. Another quantitative view of photographic yield is
based s}mply‘on the nccumulated sT0SS coverase, With this
view, regardless of Jhethér coverage is redu:dant, that is
coverage of the same area in a period less t! an the require-
ment frequency, it jis countable toward 8ross coverage. . Gross
coverage is’ a useful measure because g comparison between
gross and net provid :s an indication of the jevel of
redundancy .

8. The objective was to measure the effects of reducing
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SUBJECT: Sensitivity of Search Accormplishment to Search
Area Size and to Srecific Accomplishment Goals

for Various Corona Configurations with Five
Missionsi Pew Year: o

~ performancsa acﬁieved with a specifi¢ launch rate. Thus, it
‘is necessary to actnumulate the measures of pPeriormance over
some period of time. But, there are two dif:erent Ssearch
jobs to be done: Couver part of an area annu;llyvand part «f
another area semi-annually. Tt is clear thai performance o<
€each job contributes 15 both types of yiéld - net coverage
and gross coverage. So, .it would be useful to allow the
measure of yield to reflect the performance of both jobs.
Therefore, the folicwing concepts and definition will be
‘used as a means to describe the yield of some number of
photographic missions:
(a) ~ Total Net Photographic Yield - The total
area photographed with unique, clord-free
photograp!y for annual and semi-aniugal
Search purposes‘during some specifuc
period of time.11 .
(b) Total Gross Photographic Yield - The total
drea photographed with\cloud—free photog-\
raphy for annual and semi-annual purposecs in \

some pericd of time.

11 This definition of Total Net Photographic Yield allows
counting of the coverage of the same area twice if the area is
contained in the Semi-annual Area and the coverages are greater

than six months apart. BN
. R -t
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accompiishment Goals
for Various Corona Configuration:s with Five
Missions Per Year

9. The Total Net Photogr.phic-Yield (TNPY) is computed
according to the fellowing eéquation: TNPY= [Semi—Annuul
Accomplishment x Sire of Semi-Annual Area x Frequency during
Perioq] + [Annual Accomplishment x Size of Arnual Area x
Frequency during PeJiodJ. In this study, sirce we are con-
cerned with a certiain nomber of launches per year, 12 months
was ;used as the period over wuich to accumulate yield. There-
fore, semi-annual frequency during the period equals 2,0 and
annual frequency during the period equals 1.0,

16. The Total Gross Photographic vield (TGPY) is
computed based on the coverage allocated for Semi-annual
Area, Annual Ares and HPA Ccoverage. HPA cloud-free coverage
is counted in total gross because it contributes to the Semi-
annual total gross (overage,

. 11. The relationship between Net Photographic Yield and

Semi-Annual Search Accomplishment Level is presented in

Figure 2. The curve entitled Total is the Total Net Photographic

the Annuai and Semi- annual Areas, FUrthbrmore, Figure 2
demonstrates that there is g certain Semi-Annual Aceomplish-

ment Level, 68% in the case presented, which maximizes the

s

/

Total Net Photographic Yield. . e ) .-
et age Twenty-~one
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Sive and to Specific Accomplishment Goals
for Var:ious Corona Conifigurations with Five
Missions Per Year

2, Figure 3 presents the Total Net Photographic Yielcd

]

as a function of Semi-Annual Accowmplishment T.evel for the

Pl

current Semi-annual 3earch Area; and, Figure 4 presents the

6 n.m.2 (one

same information for a search are. ¢f 3.4 x 10
half the current siz3:). A comparison of thes.e results,
Table &, shows that the Tbtai Net Photographic Yield is
actualiy reduced by reducing the size of the Semi-annuz

Search Area.

TABLE 8: MAXIMUM TOTAL NET PHO1UGRAPHIC Y.ELD VS, SIZE

OF SEMI-ANNUAL AREA FOR FIVE MISSIONS PER YEAR

|-

Film Type/ v Semi-Annual Search Sfizes
4 l (x106 n.m.2)
Periged Altitude 6.8 3.4 |A Yiela
UTB/100 14.0 12,5 ~1.8
. UTB/85 \ 11.1 10.1 -1.0
STB/100
STB/85 i 9.0 8.5 - .5

13. These data indicate a reduction of between 10.7% to 5.5%
in Tntal Net Photngraphic Yield, depending on film type and
perigee altitude, for the indicated reddction in Semi-annuail

e |
1 gu‘»}‘ﬁ";g

S TR L ]
g Uuﬂuulu ¥ age Y“three

search Area Size.
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SUBJECT: Sensitivity of Search Accomplishment toc Search

Missions

Area Siz2 and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Per Year

14.. The relatiosnship between Annual and Semi-Annual

Accomplishment Level for the current Semi-znnual Area is

presented in Figure 5.
ship for the same nunber of flights.

Search Area is reduc2d by 50%.

1

Figure 6 presents th: same relation-

but the Semi-annual

The Accompli::hment Levels

which maximize the ‘fotal Net Photographic Yield are presented

numerically in Table 9.

TABLE 9: ACCOMPLISHMENT LEVELS FOR MAX1MUM
TOTAL NET PHOTOGRAPHIC YIELD

Film Type/

Po-

SEMT~ANNTIAL SEAR('H AREAS

Perigee Altitude

6.8 x 10° n.m.2 3.4x10% n.m.2
Accomplishment Accomplishment
Level Level

Semi- Semi-

Annual Annual

Annual Annual

UTB/100

UTB/85
STB/IOQ)

STB/85

88 80
68 69
56 52

95 98
76 80
65 66
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Coronz Configurations with Five
Missious Per Year

15. The information contnined. in Figﬁres 1, 5, and 6
may now be used to Jdetermine the relationship between Total
Net Photographic Yiwld and the size of the Semi-annual Search
Area. This relationship, shown in Figure 7, was obtained based
on the assumption thrat Accomplishment Levels for both semi-
annual and annual s:zarch objcctives would be choscn so as
to maximize the Total Net_Photsgraphic field for the particular
sizes of Annual and Semi-annual Area.

16. Figure 7 clearly shows that in the cases of UTB/100,
UTB/85 and STB/100 the Total Net Photographic Yield will
increase as the size of search area increases. It appears
that with STB/85, the TNPY increases until the size of the
Semi-annual Area is approximately 6 x 106 n.m.2 and then
decreases. Indicating that there is a particular Semi-annual
‘Search Area size which maximizes the total net coverage for

the STB/85 configuration. It is anticipated that this

condiiion will exist aund be more pronounced for all con-

figurations if fewer than five missions are flown per year.
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SUBJECT: Sensitivity; of Search Accomplishment to Search

Area Size and to Specific Accomplishment Goals

for Various Corona Configuraticns with Five
Missions Per Year

17. Figure 1. shown earlier, may now we modified to

describe the Accemplishment Levels which maximize the

Total Net Photographic Yield as a function ¢f search area

size.! This informs tion is presented in Figure 8,

i

i

c !age Thirty-one
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§UBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year ‘

18. The »ffects of Accomplishment Level and Semi-annual
Search Area size on the Total Gross Photographic Yield are
presented in Figures 9,\10, and 11, .

19. VFigure 9 and 10 presents Total Gross Photographic
Yield as a fun~tion ofVSemi-annual Accomplishment Level for

the current Seri-annual Search Area and for one 50% smaller.
Characteristic;lly, the same observatica as pertained tq
Total Net Photographic Yield may be made., There ar? specific
Accomplishment Levels which maximize the TGPY. It-will be
observed that -hese values of Semi-~annual Accomplishment
Level which ma:imize the gross yield are virtually the same
as the values which maximize the Total Net Photographic Yield.
20. The lata from Figure 9 and 10 may be combined with

data frcm Tabl@ 4 and information in tte Appendix to produce
Figure 11 whicih is the Total Gross Photographic Yieia as a
function of Sesii-annual Search Area size. These functions,
for the various configuratious, show that the Total Gross
Photographic Y. eld will gradually decrecase as the size of the'
Semi-annual Area increases. The Total Jross ﬁhotographic

; Yield decreases becauce, as‘shown in Figure 18 of the Appehdix,

Coverage against annual objectives is nure efficiently conducted

than coverage ugainst semi-annual objectives.
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SUBJECT: Sensitiviity of Search Acéomplishment to Search

?1. Total Net Photographic Yield and Total Gross Photo-
graphic Yielq/may now te used to detFrmins hlow redundancy is
influenced by changes in the size of.the Semi-gnnual Area,.
This relationship, Redundancy vs. Size of Semi-annual Area
is presented in Figu—~e 12, Here redundancy is defined by
the following equation: Redundancy = (Gross - Net)/Grossﬂ
It can be seen that redundancy inc;eases shaiply as the size
of the Semi-annual Search Area decreases regardless of which
CORONA configuration is employed. Thereforn: it should be
clear that the increuases in Accomplisbhment Level shown in
Figures 1 and 8 are achieved through allowing a greater
concentration of photographic activity with resulting increase
of redundant éoverage.
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Figure 13:

1
’

Figurq’l4:

Figuré 15:
Figure 16:

Figure 17:

Figure
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APPENDIX

Mission Gross vs. Total Area Photographed -
Annual t'earch Area (CY 1968 Data)

Mission Gross vs. Total Area Photographed -
Semi-Anrual Search Area (CY 1968 Data)

Accomplishment Level vs. Total Pericd Groee

Accomplishment Level vs. Percent Total Gross

Mission Gross vs. Percentage Total Gross -

Transfer Function Between Total Area Photographed
and Ac.cmplishment Level for Vari.us Search Areas
and Laur ch Rates

Mission Gross Expended vs. Total Area Photographed

for each Type of Requirement
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Sizz and to Specific Accomplishment Goals
for Various CORONA Configurations with Five
Missions Per Year ‘

VI. TIISCUSSION OF TFIGURES 16, 17 and 18

1. A gfven CORONA J3 cnnfigurafion rrovides a certain
coverage capability: for example, the coveraze capability of
one flight with STB,/100 is 9.2 x 106 n.m.2, This coverage
capability may be ucad for the following pur oses: HPA
targets, Non-Bloc target, Mapping, Charting, and Geodesy,
and four coverage of Semi-annual and Annual S :arch Areas.
Figures 16, 17 and 18 allow one to determine Accomplishment
Level for a given expenditure of film (equivalent to area
photographed). Additionally, these figures »)rovide thé
means by which coverage against the Semi-annual Search
Area may -be adjusted to reflect the fact thac coverage
against HPA's contributes positively to the Semi-annual
Accomp;hshmept Level. The manner in which tiese figures

are used is demonstiated with the following Xample:

Conditions:

1. 5 missions/year

STB/100 configuration =

2

. . _ 6 2
3. Semi-Annua’ Area= 6.8 x 10° n.m.
4 2

Anmnual Ares= 2.8 x 106 n.m,

Page Forty-three
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SUBJECT: Sensitivily of Search Accomplishment to Search
Area Size and to Specific Accompl!ishment Goals

for Various CORONA Configuration:s with Five
Missions Per Year '

Specified Film Ytilization:
NON-BLOC= 1.0x10 n.m.z/mission,
;e |
MC&G= .4x106 n.m.z/mission

6
npa- 1/84x10 n.m.2/mission
2.24%x106 n.m.4/micsion

Coverage Availzsle for Annual and Semi~ .nnual Require-

ments/mission (x10° J.m.z):
6.8 - 3.24 = 3,56

2. First, for purposes of this example, assume that we
desire 75% Accomplishment Level against the .nnual Area; enter
Figure 18 at the appropriate value, point A n the schematic.1
Determine the Percent Total Gross, point B, then preceed to
Figure i% and determine the Mission Gross Coverage required
according to the appropriate area size and m’'ssions flown
.duringﬂthé fequiremﬂﬁt period, point C. Ent.r Figure 16 at
point C and determine the Total Aresa Photoéraphéd for annual
burposes per mission. Now, subtraét this amount of coverage
for the amount available to determine the coverage available

~

to use against the Semi-annual Area:

3.56x106 n.m.2-1.5x106 n.m.2 = 2.06x106 n.m.2

1
Schematic shown on page 47
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SUBJECT: Sensitivity of Search Accomplishment to Seacch
Area Size and to Specific Accompl ishment Goals
for Various Corona Configurations with Five
Missions Per Year

3. To determine Accomplishment Level agzainst the Semi-annual
Area this quantity, 2.06x10% n.m.2, must be adjnsted for the
fact that HPA cover:ge contributes to Semi-arnual Accomplish-
ment Level. Therefnre enter Figure 16 with ‘he quantity of
film used for HPA t:rgets (1.84x106 n.m.z), zoint E in the
schematic, and deteimine the Mission Gross Coverage, point F.
In a manner similar to that discussed above, determine the
percent total gross, point G and then determine the equivalent
percentage total gross for semi-annual burposes, point H.
Using point H, determine the equivalent Totai Area Photographed
(.55x106 n.m.2) at point J. Now, the actual amount of
Capability applied to semi-annual is 2.06x10( n.m.2 +
.55x106 n.m.2=2.61x106 n.m.2 and to determine the Accomplish-
ment Level against “he Semi-annual Area one «nters Figure 14
at this value, poin% K and Proceeds to point P on Figure 12
(40%) .

4. With the exception of the "HPA curve", on Figure 18,
the information in Figure 16, 17, and 18 is contained in
Figure 13, 14, and 5 or was derived analytirally. Da}h‘for
the "HPA curve'" was obtained through convers: tion with .SOC
personnel. Specifically it was indicated that efficiency

against HPA targets was 69% of the efficiency on semi-annual




SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various CORONA configuration:s with Five

Missions Per Year

objectives when the Tota1>Gross‘Coverage exp:rndad is 1.9x106

n.m.2; and saturated, of Course, when the Mi:rsion Gross

Coverage expended for HPA is approximately 2.Ox106 n.m.2

at a very high (15 to 20 x 106 n.m.z) Total srea Photographed.
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: Brialisdy :
Use of Ficures 16, 17 and 18 to determin> accomplishment

1

against annual and zemi-annual requirements:

Figure 13
Semi-annual
4

lccomplishment Annual
Level
A
Semi-annual ‘/
-5 Accomplishmert - t —
Resulting from HEa - )
-0 Coverage
Flights ;
/ ] Semi-Annual A !
“+— \: Period
SR | B(G |M
‘Percent Total
Gross
i
Figure 17 . o
;o ' Size/mission/period Figure 16
Mission;i Mission
Gross Gross
C
L
F..
ST =
- Percent Total . . Total Area
.. Gross _ ’ ‘ - Photoegraphed
(No Scale)
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SUBJECT: Sensitivity of Search Accomplishmeii{x to Search
Area Size and to Specific Accompiishment Goals
for Various CORONA Configuration: with Five
Missions Per Year
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