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this investigation, intelligence analysis was defined as a spectrum of analytica
judgmental actlvities involved in the processing and production of i1ntelligence,
where particular individuals may devote more or less time to differeat aspects
of such activities according to their individual roles in the intelligence
cycle.

The IMINT production model described in this report was developed to serve
as a basls for selecting IMINT processes involving high analytical and judgmental
content for further study, directed at understanding the cognitive functions
that underlie these IMINT processes. Thus, the model was constructed with a
specialized focus, for the purposes of the study described above. Rather than
concentrating exclusively of either strategic or tactical IMINT, the model was
designed to encompass both dimensions of IMINT. The rationale for this
decision was the fact that imagery interpretation analysts (1IAs) with more
than minimum length of service are likely to operate in each type of mission
at some time 1in their career, demonstrating the practical assumption that the
required knowledge base and cognitive skills are similar for the two dimensions
of IMINT. The imagery interpretation analyst is the true generic focus of the
IMINT production model presented in this report; in order to gather data for
developing the model 56 interviews with I1As were carried out at 8 sites,
including buth strategic and tactical missions.

The report contains three sections: -an introduction, an overview of the
IMINT production model, and the model description.®Section 1 describes the
IMINT model in the context of the study discussed above, and also treats the
scope of the model and the collection of the information on which the model tis
based. Section 2 presents an overview of the model, describing findings about
the role of the imagery interpretation analyst, the impact of management on
analysis, the IMINT time dimension, and the special role of informal tnformation
channels in IMINT analysis. This section also describes the format of the
model description, which 1is represented in terms, gf hierarchical input-process-
output (HIPO) charts. Section 3 presents thé\ﬁoéel, which is segmented into
two major parts: IMINT4production management activities and !N%NT.brocessing,

analysis, and reporting activities.
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FOREWORD

Intelligence collection systems have proliferated over the past
several years, increasing in complexity and in volume of output. However,
there has been no corresponding improvement in the ability of intelligence
personnel to analyze this flood of data. US Army Intelligence and
Security Command (INSCOM) studies and Army Research Institute (ARI)
research indicate that improved support to and training of analysts are
necessary to effectively utilize the increased collection capability and
satisfy increasing demands for intelligence within current personnel
constraints. INSCOM and ARI therefore initiated a joint research program
to provide improved support to the intelligence analyst. During early

discussions of the issues it became clear that any procedural, training,

organizational, or system changes to support analysis will be effective

only if based upon a detaile! understanding of the analysts' role,

methnds and thought processes in intelligence production. The first

need was to evaluate and describe the human analytic processes underlying
intelligence analysis, synthesis and production. The present paper, one

of several products of this initial effort, provides a production model

of imagery intelligence which focuses on the human processes and factors "
involved.

The methodological approach used to study current imagery intelli-
gence production involved interviews with image interpretation personnel
in different organizations with varying levels of experience, familiar
with either tactical or strategic operations, as well as observation of

operations during field exercises. Imagery intelligence documentation




and research reports obtained from INSCOM and ARI as well as analyst
files also provided data and background material as a basis for the

imagery production model. Invaluable and outstanding support was received

bv the research team from personnel at numerous imagery .nterpretation

training or production facilities,

The research was acc.irnlished by a government-contractor team under

contract MDA 903-78-C-2044 and monitored jointly by INSCOM and ARI. Con-

tinuous interaction and collaboration of personnel from Operating Systems,

Inc., INSCOM and ARI insured a multidisciplinary approach to this research.

This report and a corresponding model of signals intelligence pro-
duction previously developed by INSCOM provide a basis for the development

of a4 detailed functional model of the intelligence analyst. The current

report should be very usefu! during the development or evaluation of
training materials, procedures, doctrine and automated support for the

image interpreter analyst.

St Foce W8 SR

éééhfoseph Zeidner MG William I. Rolya

nica® Director of ART and Commander, US Army

Chief Psychologist, US Army Intelligence and Security
Command
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IMAGERY INTELLIGENCE (IMINT) PRODUCTION MODEL

BRIEF

Requirement :

To develop a model of the processes involved in the production of
imagery based intelligence. This model will be used to support subsequent
research on the cognitive functions of both single mode (e.g., signals
intelligence; imagery intelligence) and multi-source intelligence
analysts.

Approach:

A series of structured interviews was conducted with image inter-
pretation personnel in a variety of organizations. An attempt was to
include persons with various levels of experience, familiar with tactical
or strategic operations. Interviews with developers of training materials,
and observation of classroom instruction and of field exercises, provided
additional information on individual and group responsibilities. The
interviews and observation were supplemented by documentation and
research reports from INSCOM and ARI. The various findings and viewpoints
were consolidated and integrated into a model of the processes being
examined.

Product:

The model of imagery intelligence production processes 1s presented
as a series of hierarchical input-process—output (HIPO) charts with
parallel verbal discussion of critical points. This format, discussed
in detail in the text, provides a convenient means for representing the
complex processes involved at a usable level of detail. The model 1s
divided into two major parts: activities associated with production
management ; and activities associated with processing, analysis, and
reporting.

Utilization:

The model presented lays an important foundation for a continuing
effort to describe in detail the cognitive processes involved in intelli-
gence analysis and to develop training and system support to analysts.
The model will be useful during the development or evaluation of training
materials, procedures, doctrine of employment, and automated support for
the image interpreter.
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1.0 INTRUDUCTION

1.1 Background

The lmagery Intelligence (IMINT,; Production Moucl hes Deen deveiuped os
part of a study entitlea 'Investigation of Melnudologies cna Tochnigues
for Inteliigence Analysis' aimeu dt constructing o model of the cogni-
Live processes uncer'ying inteliigence analysis.  There are three basic
assumptions motiveling this rescarch. First, 11 1s dSsuiled Thel Jhiure
exists a set of common analytical processcs which Crosscutl thie verious
intel liyence disciplines, constituting tne core processes ot intelii-
yenee analysis.  Ssecond, iU 1S aSSuied that the sel of Coure procusses
represents a continuue of analytical complexity ranging frow thuse tower
in cognitive and gudgmental content Lo those involving « rnigh Geyree of
cognition and Judgment. Third, it is postulatec thdl o bDeltler under-
standing of tnese core analytical processes will

® fucilitate efforts to develop dnd cvaluate training programs ang
treining doctrine for intelligence analysts,

® Lrevide criteria for the development and evaluation of advenced
system designs in support of intelligence analysis,

® srovide assistance in personnel selection, motivetion, onc ceruor
planning;

® Lrovide criteria for evaluating intetligence analysis processcs,
and for modifying and adapting such processcs;

® contribute to the improvement of intelligence analysis ienayeient
and fornutation of operating policies and proceuurcs.

The approach to iuentifying the set of core analytical processes and
developing a generic coygnitive model based on these is Lo investlyate
analytical processing as currently practiced in two types uf single
source analysis, subsequently generalizing tu all source analysis. 1hc
initial task thus involved o preltminary investigalion of signal intei-
Higence {SIGINT; to isolate those SIGINT processes whicn appeared tu
have o hign analytical and judgmental content for further study directed
dat an understdnding of the cognitive processes that underlic them.  The
basis for the initial investigation was the SIGINT production mudel
prepared by tne Kuras-Alterman Corporation ,Ref. 29

The second intelligence discipline investigated under tiis study wos
imayery intelligence (IMINT). Since no comparable prooguction model
existed for IMINT, the model describea in this document was prepured o
serve oS a basis for selecting IMINT processes involving high analytical
and judgmental content, and to compare these with similar S1GINT
processes in order to provide an initial definition of tne corc analyti-
cal processes that crosscut the various inteiligence discip!ines.

1-1




This 1nitiel definition of core anatylicel processes and the coynitive
processes underaying than besed on SIGINT anu IMINT analyiical process-
iny will then be expanded to all source onalytical processing, 1ncluuing
HUMINT. A generic coynitive model for intelligence andlysis will then
be developed, which will demonstrdte the nature of, and rclationships
between, specific coynitive components usea in intelligence analysis
activities.  Such components operdle within the head of the analyst ung
include, amony others, mencry, perceptual, conceptual, decision, anu
learning aspects.

When cuipletea, the generic model will highlight the commonalities and
aifferences amony various intelligence analysis disciplines, and will
provide a systematic, meaningful framework which will prove useful in «
nunber of ways. The design of tasks and tasking proceuures, traininy
regimens, and task-supportive technologies can benefit from a Systuiatlic
franvwork for the comparative description of intelligence analysis
specialties formulated in terms of cognitive functioning. Areds of ana-
lytic practice may be identified for which unrealistic demands are now
made on various aspects of an analyst's cognitive resources. Components
of emergent new analytic tasks may present themselves, and the model gy
sugygest better vays to process them. A comparative framework such as
the model can provide a systematic, rationalized means fur the borrowing
of insiyhts end techniques by different specialties from oune another.
The yeneric moac]l can provide o comnon ground to promote better unaer-
standiny, coordination, and orchestration between the efforts uf ait-
ferent specialties. For each of the possibilities just mentioned, the
nodel may operute to suggest resedarch guestions and reseurch approaches
for the solution of problems.

AS indicaled earlier, to insurc that the yeneric cognitive model is
representative of a range of intelligence, it will be based on several
kinas of information. Specifically:

(1; A model ov processing activities for SIGINT production
LRef.29 7,

(¢; A model of processing activities for IMINT production;

(3} A range of interview.dhd observational ddtu involvinyg SIGINT,
IMINT, and HUMINT.

_ A

This docunent presents the IMINT production model. IMINT interview and
observational data outside the scope of this model will be treatea in a
later paper. |

1.2 Scope of the IMINT Production Model !

The IMINT preaguction adel presented in this report was developed with a

specialized unphasis and focus, to serve the specific needs of the

resedarch study described in the preceding pardgraphs. The model should

not be construed as having aetailed applicability for other purposes, .
although it muy provide useful insiyhts outside the original intent of

the study. In its mein outlines, the mouel represents a framework

AT, —w




within which the common aspects of various IMINT specialties are
described. It is neither an exhaustive nor a detailed description of
any particular IMINT specialty, although some of the cimensions ot vari-
ation among specialties are noted.

l.z.1 Strategic versus Tactical IMINT. A major issue in aeveloping the
moael of IMINE production involved the decision to use IMINT processing
as practiced on the tactical level as a basis for the model, or IMINT
processing as performed by the national strategic resources, or to con-
struct o wodel that woulu represent both tactical and strateyic IMINT.
The last alternative was selected for two reasons. First, an imagery
interpretation analyst (11A) who has a career of any lenyth is likely to
serve at some time on bouth levels, indicating that the analytical and
cognitive processing is at least presumed to be similar; this makes it
important to accommodate both processing environments within tlie same
IMINT production model, in order to accomplish the objectives of the
basic study described in Section l.1. Second, preliminary investigation
of IMINT indicated apparent parallels between IMINT p.ocessing on the
strategic and tactical levels. With the exception of a few real time
jmagery interpretation tasks that are exclusive to tne tactical mission
-- j.e., Side-Looking Airborne Radar (SLAR), and Infrared (IR) process-
ing -- there are obvious parallels in almost all aspects of IMINT pro-
duction {including imagery media, IMINT analysis, collateral resources,
time phasiny, and products). The main differences between the strateyic
and tactical processing environments involve the percentage of time
devoted to various IMINT analytical and information handling aciivities
{reflecting differences in mission requirements), support availapility,
and the range in skill levels and knowledge of individual 1IAs working
in the mission {Army strategic Il facilities, for example, apparently do
not utilize the lower skill levels).

1.2.2 Format of the Modei. The detailed processing steps in aifferent
TMINT specialties, and between the sane activities performed at the tac-
tical and the strategic levels vary as to both inclusion and sequence
within the activities and processes, making & detailed flow charting
form of representation inappropriate. The parallels between special-
ties, and between tactical and strategic level IMINT processing energe
more clearly at a less detailed level of description, and are conse-
quently best illustrated by hierarchical input-process-output (HIPO)
charts. The representation conventions for these charts are explained
in Section 2. Thus, unlike the SIGINT production model (Ref.29], the
IMINT model does not consist of step-by-step flow diagrams of detailed
task activities.

1.3 Data Collection

The sources of information on which the IMINT production model is based
include the documents listed in the references (INSCOM and ARI reports,
Army training manuals and field manuals), site visits to the strateyic

and tactical II facilities listed in Appendix A, and numerous detailed

interviews with 1IAs at all levels.




The magority of oveilable aocumentation in the 11 field cadresses train-
ing of lower skill level tactical analysis una the more wechanicdl
aspecis of the [MINT procuction process.  There exists no foriel uoCu-
mentation descriping IMINT production in the nationcl Siraleylc cnvirgn-
ment .

The siore complex aspects of IMINT analysis -- especially those aSpects
which are relevant to developiient of generic cognitive model of intel-
ligence ana'ysis -- are passed on as an ‘oral tragition', or ure spon-

taneously Tearnea by an 1lA.  The high security classificaticn of many
IMINT products is a major contributing factor in sustaining this 'orul
tradition’ dnd restiricting the availability of reference cocunents and
other materials, such as Lraining imagery and Il keys, in the tectical
environinent. I[nterviews with 1IAs were thus the Wost important source of
information for the model.

1-4
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2.1 Concept of IMINT Production

The IMINT production process involves a combination of managanent,
analytical, and support activities that operdte dgeinst definced require-
ments and generdte specified products. In attempting to determine the
anatytical and cognitive processing that occurs auring iniagery interpre-
tation, it became clear that the management functions of plenning, task-
ing, and evaluation had mdyor lmpacts on the performance of imaygery
interpretation activities, and on the role of the imayge interpretation
analyst (Section 2.1.1). As shown in the overview chart of the IMINT
production model, Figure 2-1, these management activities are included
as an inteygral component. Each of the management activities is dis-
cussed 1in the model description (Section B.l), although the amount of
detail is less than for the analytical activities (Section B.2), which
are the focus of the moael development. Management of the !l faciliiy,
which «lso affects the performance of IMINT activities, is discussed in
Section 2.1.2, while the important impacting factor of timeliness 1s
treatad in Section 2.1.3. The formal lines of comwmunication in the
model overview chart show the use of feedback mechanisins through noni-
toring of tasking, analytical processing, ond products. Feedback is cne
of the most ubiquitous and powerful mechanisms thdt occurs in the IMINT
centext, and 1s Lhus addressed throughout the IMINT production imodet.

In addition to these formal lines of commiunication, and perhaps more
effective, are the informal lines of communication described in Section
2.1.4.

2.1.1 The Role of the Image Interpretation Analyst (1{A). The obvious
focus of the study of IMINT production was the role of tnhe imagery
interpretation analyst (IIA). No documentation descripes how the IIA
actually derives intelligence information from imagery. As noted above,
the training manuels and relevant reports tisted in the references con-
centrate on what [IAs do -- on the mechanical, observable activities --
rather than on how they do it. Thus much of the information on which
the IMINT production model is basea is derived from interviews with
practicing 1lAs or 1lA instructors. These interviews allowed the con-
struction of a role model for the 1IA which is quite different from the
image conveyed by the documents listea in the references.

Imagery interpretation is a highly skilled profession with areas of spe-
cialization. As in any inteliigence field, the I1A must addpt rupidly
to the changing world situdtion, as well as to evolving imaygery collec-
tion capebilities and changes in tasking.

In performing imagery interpretation tasks, [lAs bring to bear the cunu-
lation of their professional skilis, experience, ana knowledge in
attempting to derive a product that will satisfy the needs of the user
community within the constraints of available time and resources. IMINT
analysts have a challenging task; their perception of threat is often
the ultimate basis for critical strategic and tactical decision making.

2-3
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Far from 'bean counting', the IMINT analyticel activity involves coiplex
processes of deductive reasoning. llAs do not simply look dat ob,ects:
they must be concerned with the associations belwzen g given objeCl und
other objects which are not visible, between visible objects and confi-
yurations (e.y., TUGES) indicating organizational size ana strength,
between objects and their function, and therefore, the degree of threat
indicated by a yiven piece of equipment in o particutar state of readi-
ness, or by a particular oCtivity in process. a strategic level IMINT
instructor teaches his students the 'LST' principle, whicn he sums up in
the following terms: ’

O L - Look at all the imagery.

0 5 - See whal is in the optical field of view. Discovery and recog-
nition of a taryet wust come from within you. It is & function ot

background knowledge and concentration. -

T - Think about what you see. Combine logic, knowledge, curiosity,
and most important, imaygination, in the search. OUnly at the think-
ing level can one be considered an analyst.*

The issue of background knowledge is an important one. [lAs prepare for
the IMINT production activities not only by practicing the mechanical
skills of IMINT production, but also by developing a background in geo-
yraphic, cultural, and technical aspects associated with the area of
responsibility. They must be familiar with the ygeography and culturdil
packground of an area in order to distinguish unusual objects and condi-
tions from normality. [lAs in general are highly concerned with pursu-
ing available information resources, both backyround and collateral.
They are information entrepreneurs and archivists, whose exiernal memory
store of information is as important as the internal onec il supports.

Scccesstul [1As appear to be-highly motivated, and have a natural or
developed curiosity about the area of analysis, frequently comparing
themselves to 'detectives'. 1IAs tend to be highly individualistic in
their methods and take pride in their accomplishments; however, ihis
individualism is balanced by a strong 'team' sentiment. [IAs feel
responsible for assisting other miembers of an [l group in the education
of novice [1As and in carrying out complex tasks.

2.1.2 Management of an 1l Production Facility. II facilities exhibit

considerable difference in production processinyg based on their mission
and resources in terms of staff, support, and iinagery collection inputs.
The activities of the Il facility as a whole may vary considerably as a
tunction of time depending on the active missiuns the facility has at
the tinie of observation. A tactical unit in garrison may have only a
training and exercise mission.

Facilities witn active missions have problems in allocating scarce per-
sonnel and support resources to perform tasks. Facilities without
active missions are faced with the problem of prepariny for contingency
operations ana maintaining the proficiency of the I[IA staff. In the
latter cases, the dedication of the 11 facility management and senior
analysts is the determining facior in how actively the facility engages

*From the instructional materials of John Schlegel.
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in training ond preparation fur contingency operations of various types.

A cese in point which was referred tu frequently by Intervicwed enclysts
was that, especially in peacetime, Aruy corps level 11 operctions tended
to wussume aivision 11 functions. This cundition occurs bDecCauSe HOST
decigions are made &t corps level, where intelliyence operalions lhave
ready access to national ossets end direct knowiedye of e broeder con-
text of intelligence ovperctions. bivision fevel intelligence resources
thus tend not to be regularly tasked except fur e, Cr exercises (such os
Reforger), and must rely on their own initiclive to mdinteln an actlye
proficiency in dmayery interpretation.

Support capubilities can «1s0 constrdin the eclivity of tie 11 facilivy.
Lack of storage for classified matertal, secure communication chennels,
and photo lab tucilities has o wagor dimpact un the 1l facility cupatity
for perforuing aclive missions.

A given facility may not engage in g completle Specirua of lliggery
interpretdtion tasks, because of arcae of responsibilivy, constrained
resources, andyor lack ot support capabilities. The Il facitity wanage-
WENL Can provide training or exercises Lo complenient iLs active mission
role, to diversify its capabilities, and satisfy general training
requirements for the 11 MOS skill arcu.

Z.1.5 Timeliness in [MINT Analysis and Reporting. The intelligence
products which derive from timagery analysis inay support o diversity of
missions, including indications and Warning {luW), tergeting, collection
exploitation, besic intelligence, or direct support. The scope and form
of these products vary substanticliy between tectical ond strateyic mis-
sions. An attribute of these missions ana products that is common for
both strateyic and tactical imagery interpretation is timeliness. In
IMINT production, timeliness requirements are gefined in terms of First
Phase, Second Phase, and Third Phase processing. Definition of IMINT
processing 1n terms of three phases 15 a4 convention which is normally
applied only in the enviromment of the national sirategic IMINT
resources. For purposes of this model, the three phased definition is
also applied to tactical level processing becausc of the parallelism
which exists in terms of analytical and reporting time constraints. The
effect of these phases on analytical and reporting activitics is
described in detail in Section b.2 of the model; the followiny para-
graphs present brief definitions of the approximate time periods
represented by these phases.

First Phase processiny refers to derivation of intelligence from the
initiaT scan of imayery (or from real time imagery generated by SLAR,
IR, or video devices) and is normally tasked by tiue-critical applica-
tions.

second Phase processing refers Lo exploitation of imayery within a
periocd of more than one and less than 24 hours, and applies primerily to
current intelligence applications.

Third Phase processing includes periudic reporting, special support-
processing wih 48-hour or longer turnaround, and basic intelligence
reporting.
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While orgenizations within a national strategic IMINT facility may spe-
cialize 1in only one phase of processing, a4 tacticdl [l facitity diore
commonly engages in all three phases of IMINT production, devending on
operational requirements.

2.1.4 Informal Information Channels. One of the wore powerful mechan-

isms that operates to make the IMINT production process more efficient
and adaptive to the environtent is the informal information flow and
cooraination that takes place duriny the course of imajery interpreta-
tion proauction. As with other intelligence dnalysis disciplines,
imagery interpretation is an inexact process because resultls can be par-
tially speculative, data are incomplete, ambiguities dare prevelent, and
the environment being monitored 1s continually chanying. Informail coni-
munications channels allow the IMINT production process to exploit all
availlable information sources in the generation of useful intelligence
products.

Informal information flow tends to be more direct because it bypasses
chain of command delays and avoids the overhead of filling out forms and
haviny paperwork reviewed. Personal contdCt or secure voice COnversd-
tions are the most common communications channels for informal inforia-
tion flow, but secure TTY circuits {(OPSCUMM, INDICUM) are 4lso used.

Informal communication channels do not conflict with standard operdting
policies or forial reportinyg policies, but in fact act as a supplenent.
Experienced 1l analysts are allowed to initidate external communications
without manayement approval when the context is within the given [IA's
area of responsibility. lmagery interpretation is the type of process
which cannot be monitored at the process level. Management woula have
to replicate the [1A's entire task in order to determine if the analyst
was performing that task correctly. 1l management must depend on the
professionalism of the Il analyst to seek informal help frowm other 1lAs
in problem areas. Direct control of the Il analyst is gencerally
achieved only by monitoring the [IA's time, productivity, and quality of
the products ne ygenerates, as well as by tasking the I1A in areas where
his proficiency is known.

The major types of informal information flow that were identified
through interviews with 11 analysts and instructors are shown in Figure
2-2. Actual flow is more in terms of a network, where analysts in the
network are tied together by mutual area of interest. Creation of these
networks is also an informal process resulting from joint working
groups, personal references, appearance of analyst names on intelligence
products, and past experiences in dealing with other agencies. The
informal networks seem to be sustained on the basis of credibility of
the analyst's information and sharing of information resources that are
either not ylobally availeble or are more easily understood when inter-
preted by a specialist in the area.

Two types of informal communications most often mentioned by interviewed
analysts as having positive effects on the quality of IMINT products
were:
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1) communications regarding how the product will be usea, arec
accuracy required when the requirement is issued; or

2) recognition of work well done.
2.2 Representation of IMINT Production Activities

The primary variables in determining the breakdown of IMINT proguction
activities are mission, skill level, and time. AS mentiuned above, the
variable of time tends to be dominant at the strategic level, where tho
IMINT production crganizations may be described as having « mission
which is single phase {in terms of the discussion of Section Z.1.5,. wun
the other hana, tactical Il facilities tend to carry out all three types
of processing, aepenaing on the operational requirements. Within botn
environments, assignment of analytical and reporting tasks depends on
the skill tevel of the individual [1A. These three variebles focus on
difterent dinensions of IMINT production process, which must be
represented in some way in the modei.

The representativeness of the model of different types of IMINT activity
also aepends on the manner of observation of the IMINT oroduction pro-
cess.  The time of observation of an IMINT production activity could
range from a 'snapshiot' of peak processing activity 1o a tony terin
cbservation of a unit and its operation cycles. The long tern observa-
tion could also be interpreted as the expected or prebable assigrments
that an individual 11A would receive cver his career in the IMINT field:
i.e., covering multiple skill levels and a diversity of active missions
and training in varicus 11 scnools and facilities.

In addition to these general issues of process representation, there are
several specific problems in devising a format for accurately represent-
ing IMINT production activities. Some performance steps for IMINT
activities ure in fixed sequence, others show hiyh variability in
sequence; suime sequences are logically manddtory, others optionai.
Moreover, some activity steps are restricted to certain work roles and
organizational slots, while others are distributed very generally; some
steps occur rarely, some occur with great frequency. II analysts wmay be
assigned concurrent processing tasks, resuliing in a time-sliced,
priority-driven allocation of daily activities. As & direct consecquence
of these practices, an analysis is needed to reflect time spent by an
I1A in various processing activities. As shown in the processing
activity matrix of Table 1, the activities of a given facility can be
represented by the proportion of time spent in particular activities.

The formuta for computing level of activity in a given task is
equivalent to the statistics produced by a standard Management Informa-
tion System (MIS) which keeps track of II analyst activity on an hour-
by-hour basis. This type of MIS data is in fact maintained at national
strategic level organizations for use in planning and allocation of per-
sonnel resources.

This form of activity representation is useful in examining crucial
areas of skill development, as well as life cycle impacts of management

2-8




Table 1
IMAGERY INTERPRETATION PRODUCTICN - PROCESSING ACTIVITY MATRIM
I:L VI -
I -. 1 \=
SROTISSING ACTIVITY TTEST PRAST
PROZESSING i
Skill Level Skill Level TSkt Leve l
8 121‘ andoviee, nobz o
2.1 IMINT Proguction Maragement. 1' ‘ | l } .
8.1.. Productior Pianning . | , ‘ i | !
B.1.0 Tasking . . . | I |
B.1.2 Monitoring and .va\uamcn . b ‘ : i ]
; i |
B.1.3.1 Evaluate Backlog . ! ‘ ! ; |
8.1.3.2 Evaluate Capabilities. | | b
B.1.3.3 £Evaluate Requirements. | ‘
8.1.3.4 Evaluate Products. f
! 3 tion of time [P spert
2.2 IMAGERY Inte)ligence Processing, Analysis, j .;;OZO;V:: :cti\::’e:» i ;th
and Raporting . . . . . . . . ... .. , representez by a moge] of the
. . i eer cvcle of the ITA. “mis
2.2.1 Imagery Intelligence Analysis . I Si;:ice;ine cumulation oF
) i time spent in traiming. sar-
B.2.1.1 Search . T 2 rison, tactical, anc stratesie
B.2.1.2 Rnnstrauon/mot‘mc, e i missions, anc varies as :ine
8.2.1.3 Target Detection . \ 11f agvances im sk*% teve .
B.2...4 Target loentification. At any particular point 1-
B.2.1.5 Target Quantification. ‘ time, it will vary accomging
8.2.1.6 Unusualness Ana‘{ysis . to tne particular mission
6.2.1.7 Function Analysi:. and tyoe of imagery beinc
8.2.1.8 Tomplex Studies. . exploited.
§.2.1.39 Photogrammetric Scwences .
8.2.2 Reporting. f
B.2.2.1 First Phase Reporting . !
B8.2.2.2 Second Phase Reporting.
B.2.2.3 Third Phase Reporting and pr-o«‘lucts
B.2.3 Support Activities . |
B.2.3.1 Coliection Coordination . . '
B.2.3.2 A1l Source Data Review and Reductwn
B.2.2.3 History of Coverage Maintenance . I
B.2.2.4 Target Analysis/Development ., !
8.2.3.5 Imagery Interpretation Key Development
B.2.3.6 Knowledge and Skill Development .
8.2.4 Administrative Support . !
8.2.4.1 Computer System Operations. !
B.2.4.2 Data Catcgorization, Filing,
and Distribution. . {
B.2.4.3 Typing, Graphics, and pﬂproducuon. ‘
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and support activities. The existence of a particular type of activity
Or processing task -- uhatever the level of activity -~ is mmportant in
determining the information structure and complexity of cognitive pro-

cessing, pursuant to the ultimdte objectives of this research described
in Section 1.1.

The Teft hand column in Table ! reflects the higher level structure of
production activilies in terms of staff organizations, time sequence,
and processing sequence. Since facilities will tend to have wmore then

one type of mission, this table is in fact multiplied by each type of
mission.

This type of probabilistic representation of IMINT production activities
nds several uses:

(1) as an illustration of the diverse activities for which 1iss must be
trained over the lcng term,

{2) as an indication of which activities analyst resources are
utitized i,

(3) as d comparison of skill needs to skill training.

Since the model presented in this report is intended only as ¢ generic
representation of the spectrun of IMINT production processing dctivi-
ties, no attempt has been wade to fill in the comparative level-of-
activity values for individual task areds.

1
\
|
|
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2.3 Process Description Format

IMINT production processes are described in Section 3.0 using the HIPO
(Hierarchical Input-Process-Output) format. This format was selected
over the more conventional flow diagramming format for the reasons
discussed in the preceding section -- especially because the processes
forminc - particular IMINT production activity are not necessarily
sequential. The HIPO format provides a means for systematically
describing IMINT production in terms of a hierarchy of management

and analytical activities. These activities are further subdivided
into processes, which are in turn composed of subprocesses, where

all three levels may have specific or general inputs and outputs.
While the management activities described in Section B.1 of the

model are not elaborated to the subprocess level, the analytical
activities described in Section B.2 are specified in more detail.

A further description of the conventions used in the HIPO charts on
analytical activities is contained in Section B.2.1.

As illustrated in Figure 2-3, the HIPO descriptions are composed of
hierarchical charts which identify major production activities, and
Input-Process-Output diagrams providing in depth descriptions of
each activity. The HIPO format thus presents a top-down description
of the overall IMINT production process, outlining a generic IMINT
production facility which encompasses a broad range of both tactical
and strategic IMINT production activities.

2-11
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I I
Ativity A-vivity
Rl g2 {
I [
Troress Process Process Procesc Process Process
g1 R.1.2 .12 B.2.1 B.2.2 g.2.r
PLUS

INPUT-PROCESS-0UTPUT DIAGRAMS

PROCESS B.1.1 INPUT-PROCESS-OUTPYT DIAGRAM
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" eyt 1 8.1.1.1 sus swocess ] oureyr | [
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1
! |
'
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Figure 2- 3.

HIPO Format Used in 11
Model Description
(Page 1 of 2)

2-12




HIPO Conventions

*An asterisk appearing in a diagram block indicates that a more detailed ex-

pansion of that block will appear in the immediately following nages.

Input 1
Input 2 Bracketed inputs are general inputs to an activity or a process and
Input 3 are not specific to any particular process or subprocess:; otherwise

inputs are lined up with the particularv process or subprocess to which

they apply (similarly for outputs).

Output 2 (B.2.3.1) A model process or subprocess number appearing next to
an output name indicates that the output is specifically an
input to the referenced process (similarly for inputs with

number references).
r

Figure 2-3.. HIPO Format Used in II
Model Description
(Page 2 of 2)
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3.0 IMAGERY INTERPRETATION PRCDUCTION PROCESSING MODEL DESCRIPTION

IMINT
PRODUCTION
B
IMINT
PRODUCTION
MANAGEMENT
ACTIVITIES B.1
3-1

IMINT PROCES-
SING, ANALYSIS
AND REPORTING
ACTIVITIES B.2
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APPENDIX A
Organizations Visited During Data Collection for IMINT Production Model
1. Army Research Institute (ARI)/Human Factors Technical Area
2. HQ US Army Intelligence and Security Command (INSCOM)/IASYS

3. US Army Intelligence Center and School/Director of Training, Fort
Huachuca, AZ

4. National Photographic Interpretation Center (NPIC) Imagery
Exploitation Group (IEG)

5. 1Intelligence and Threat Analysis Center (ITAC)/Imagery Interpreta-
tion Production Division (IIPD)

6. 3428th Technical Training Squadron, Defense Advanced Sensor
Interpretation and Applications Training Program (DSIATP), Offutt
Air Force Base, NE

7. 525th Military Intelligence Group, Fort Bragg, NC

8. 363rd Tactical Reconnaissance Wing, Shaw Air Force Base
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