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SECTiON 1. EXECUTIVE SUMMARY

I
1.1 BACKGROUND

I
‘ Intel ligence Preparation of the Battlefield (IPB) is a comprehen-

sive procedure which Involves maximum Integration and analysis 0f all
aspects of enemy, weather, and terrain. Included within the IPB effort

I is the development and standardization of manual tactical Intel li gence
analysis techniques. It is accomplished by using graphics such as

E 
annotated maps and photographs, overlays, and tactical Intelligence
templating. These are used as aids to analysis and as a means of
disseminating intelligence Information to the generals, colonels,

[ and captains . ISP will also assist In determining the automatic data
processing data base requirements necessary to meet the decision needs

I of the

[ This opening paragraph of Draft TC3O-27, Intelligence Preparation
of the Battlefield , describes the IPB concept, currently in its early

I 
stages of definition and implementation wi thin Army intelligence
activities .

I The IPB concept is an attempt to signifi cantly Improve the pro-

f cessing and presentation of tactical intelligence information. However,

J It also demands extensive preparation of terrain analysis Information
merged with variants due to weather, all viewed in the context of a

I specific and continually changing operationa l situation. Whereas the
IPB concept is certainly logical and useful , a practical approach to

4 Its implementation across all Army missions is still being sought.

~ Ini tial estimates against prelimi nary requirements Indicate efforts in

I 
the range of 500-1000 man years would be necessary to develop the
terrain analysis data alone for only critical areas of the world.

it
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I The U.S. Army Intelligence Center and School (USAICS) in its
development of tactical intelligence doctrine has recently produced

the All Source Analysis Center (ASAC) concept utilizing IPB processes.

The manner in which this concept of intelligence operations Interacts

with coninand and control and other functions In a division and/or

I corps Tactical Operations Center (b c) requires further definitizatlon.

In addition , there are several contractual efforts to be funded or

I expanded during 1979 whIch will eventually require use of portions of
IPB products and data. These are the Corps and Division Tactical Oper-

I ating Systems (lOS), the USAICS Tactical Automation Test Bed Architec-
ture, and Project BETA. Internal Army decisions must be taken soon

I relative to the development of extensive amounts of terrain , weather,
and intelligence data to support the IPB concept. A key factor in the
decision on the ultimate affordability of the program is the level of
detail of terrain and other data that is required to develop IPB pro-

I 
ducts and support their use across all Army activities.

The Tactical Intelligence Applications Experimentation (TIAX)
Program aims at definition of IPB products for use in an automated
battlefield system. These products and the process in which they will

I be used must be described in sufficient detail so that data require-
ments and associated costs may be realistically evaluated. Specific

I 
program objectives, approach , and results of the initial phase of the
program are suimiarized In the remainder of this section.

1.2 TIAX OBJECTIVES

I The ultimate objective of the TIAX Program is to develop automated
applications that utilize IPB processes to support all source intelll-

I gence analysts, maneuver analysts, and targeting analysts in a division
and corps battle situation. Although the IPB emphasis is on preparation
activities ~.rior to hostilities , the automated applications must also
consider continuation of the use of IPB processes after the battle

1-2
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begins , since that is where the results of the considerable pre-
hostilities planning effort will be of most value.

The applications must be developed in the context of realistic

I operational situati ons. They must take into account:

j  . Operational battlefield environments in the mid 1980’s
under currently projected organization and doctrine

J (i.e., ASAC concept , DTOC/CTOC organi zational structures
and projected systems complements)

- . Interaction of IPS processes with other battlefield

a- intelligence analysis functions , as well as how IPB-
J. produced results can support operational functions ,

e.g., targeting, maneuver , arti llery placement, etc.

- • Basic simplification of voluminous terrain data to
focus on the military significance of the information ,
and to allow automated storage and manipulation .

I:
• The form and content of automated IPB products (graphic

1 overlays, templates, report outputs , data bases) that
provides the ~naIyst and decision maker with the most

I useful end result, and yet are designed in a way that
produces reasonable loads on the data processing , dis-

- play , and comm un ications systems supporting the TOC.

I
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I Achievement of the goals of the flAX Program offers progress
toward implementing IPB throughout the Army. Typical benefits are:

• Functional descriptions of IPB system applications
that can be used to Infl uence the design of automated
systems planned for the CTOC/DTOC/ASAC mid 80’s envi ronment.

I • Definitive topographic data requirements for use In
automated systems, plus insight into the most efficient

I methods of producing the data in digitized form.

• More specific definitization of all IPB products as
they will exist in automated form to support operational
requirements .

1.3 TIAX CONCEPT

The objective of tactica l intelligence analysis is to organize,

I integrate, and interpret Information on the enemy, terrain , and weather
to determine enemy capabilities and intentions . Currently, the

I intelligence analyst is Involved In assembling bits of information
much like putting together pieces In a puzzle. Where pieces are

I missing , he estimates. The overall intell igence estimate i s based
on assembling as many facts as possible , judgementally filling the

I “holes ,“ and Interpreting the completed picture in terms of enemy
intent.

I The advent of IPB and the TIAX approach to Its operational use
offers the analyst the opportunity to develop i ntelligence estimates

- 

I more rapidly , and with higher degrees of certainty. It also demands
more preparation and planning on his part. The premise is that the
analyst can more readily recognize enemy situations and intent if
(1) he has carefully planned out in advance all of the options

[ 1-4
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I available to the enemy for pursuing his objectives, and (2) these
enemy options have been documented in the form of graphics to compare

I wi th real-time graphics (situation maps) as hostilities proceed.
Obviously, it Is easier to compare stored pictures of the preplanned

I ~nemy situation with the real time situation map to select one that
matches than to continuously interpret the meaning of the constantly
changing situation map. So the TIAX concept employs IPB products in
real time situation analysis to determine wi th a high degree of con-
fidence which option the enemy is pursuing, and at what point he is

I in that option . In addition , the TIAX operational concept affords
more rapid compilation of the intelligence estimate--the prediction

I of enemy intent in terms of where he is expected to be at what time
with what size forces.

Figure 1.3-1 illustrates the analytical process employed during

I 
the planning phase In which the analyst carefully thinks through the

- options available to the enemy for achieving his objectives. In the
i llus tration the enemy ’s objective is to destroy two friendly divisions

[ that are arrayed against him, and he has three options for achieving
it: (A) a double envelopment operation with diversionary attacks in

[ the center; (B) a single envelopment in which friendly forces are
pinned against the river; and (C) a classic breakthrough attack. For

[ each of these options the analyst, using results of previous IPB
- analyses, fits the enemy force to the terrain at a sequence 0f logical

I points along the option . The graphic depiction in situation map format
of all of the enemy forces at one of these points is called a “Situation
Snapshot”. The dashed lines Al , A2 , etc., through A8 represent the
series of snapshots developed for Option A. The situation snapshots

- 
would be developed in like manner for each option, and stored in an
automated file for recall by the analyst if needed ; however, their
main purpose is to develop situati on templates , the primary IPB product

1 used In real time .

Ii
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I
Figure 1.3-2 illustrates the results of the next step in the

E 
planning phase. Upon completi ng situation snapshots for each option ,

the analyst next develops the situation template. These are selected
portions of situation snapshots in which the enemy force is configured

I differently than in any other option . The differences may be a result
of the unit deployments due to terrain factors, or different types of

f units in a particular geographic area, or different sized units in a
specific area. In any event, the situation template Is a configur-
atlon of units on a map background which if detected in that arrange-
ment at that location would be an option differentiator, and therefore

- key to identifying the enemy In that option and at that point in the
1. option. As Figure 1.3-2 illustrates , sets of situation templates are

- developed for each option by analyzing snapshots . These would be

I digitally stored for analyst recall.

1 The final step in the planning phase is the preparation of event
- 

tenpiates. Once the enemy options are planned out and situation snap-

J shots and templates are defined within each option , enemy actions sub-
sequent to the point in the sequence represented by the situation

i 
template are compiled Into event templates. There is an event template
for each situation template. It consists of (1) an alphanumeric listing

F 
(event matrix) of the events that immediately follow those depicted in

- the situation templates; and (2) a graphic (event template) that shows
the Named Areas of Interest (NAI ’s) in which the anticipated events are
expected to occur. These event templates are also developed during the
planning phase and digitally stored for analyst recall during the battle.

- Figure 1.3-3 Illustrates how the preplanned IPB products are util-

I ized during hostilities to support the G2’s development of the real time
— Intelligence estimate and to focus collection resources on higher yield

areas of interest.
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Figure 1.3-3. IPB Real Time Intelligence Estimate
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I
The upper right portion of Figure 1.3-3 shows the process of[ receiving intelligence inputs and developing the current situation

map through correlation and fusion processes. This is assumed to be

[ a con tinuous process of recei v ing inputs , assess ing thei r s ign ifi cance
to the current military situation , and updating the military situation

- display if warranted.

- The IPB products are shown on the left side of the illustration .

I - 
In the real time process the IPB analyst is constantly searching his
situation templates file trying to match one with the current real
time situation display . This is a visua l comparison process. He does
not ex pect to fi nd an exac t match , and will frequently draw on his

I other IPB files (doctrinal templates , terra in overla ys , etc.) to try
to rationalize observed differences in the situation displays. When

r he thinks he may have a match, h is f i rst act ions are to try to con fi rm
his hypothesis. He does this by accessing his event templates to
determine what enemy activities should be observable in the next few

I - hours , if the enemy Is indeed at the point in his option that the
analyst suspects. He next requests that collection resources place a
priority on col lecting data about the events cited In his event tem-
plate in the sequence and at the l ocations (NAI ’s )  indicated . He cues
the input processing system to alert him immediately upon receipt of

- any returns to these specific collection requests. He further places

I a time limi t on how long he is willing to wait to receive verifying
information . If the system notifies him that no confirming data has

F been received by the specified time , he would probably drop that
hypothesis. Several of these hypotheses may be working in paralled
with one another. Thus, system support in elimi nating those that are
not verified would be helpful .

F
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I When confirming data is received that anticipated events have

indeed been observed, the probability is significantly increased that

I 
the enemy has been detected in a certain option and at a specific
point in that option . The analyst can therefore proceed more posi-
tively to exploit that knowledge. Toward developing a current Intel-

f li gence estimate, the analyst references his situation snapshot file ,
selects one several hours hence, and updates it based on current

I situation knowledge. This forms the basis of the estimate of where
- 

the enemy will be if he continues in the option he is presently put-

I- suing with terrain already taken into account. It would be used to
- brief the commander so that appropriate countermoves can be initiated .

I-
In addition , event templates can be exploited to not only focus col-
letion resources again but also notify the Fire Support Element (FSE)

- of what targets can be expected at which locations over the next
several hours. Preplanned operations orders can be finalized for

- 

deployment of friendly forces to meet the enemy. The terrain analyses

I completed in advance by the 62 staff would be useful to the FSE and
- 

maneuver sections in planning artillery emplacements and friendly

F force movements to interdict.

-I Al though certain IPB techniques can be usefully applied at any
- eche lon , the concept presented here is felt to be most practical at

echelons no lower than division , where larger enemy force elements

I (regiments and above) must be monitored , and where a reasonable
automated data processing capability will be resident in the center.

f Also , the continuation of this basic process throughout a battle
situation demands local ability to modify the IPB products stored

f in the system, and to develop new ones as enemy courses of action
vary.

L
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I
1.4 APPROACH

4’

The overall approach to the flAX Program is outlined in Figure

I 1.4-1. The program is structured into two phases, A and B. This
report describes the results of Phase A, which concentrated on define-

I ing automated IPB terrain oriented products after first developing an
overall concept of how automated IPB products can be most effectively
used operationally. The methodology followed in Phase A is discussed

I in detail in Section 2. Phase B will focus on specifically defining
the use of automated IPB techniques and products to support the FSE in

I target planning , the G3 In maneuver plannmg, and the G2 in making his
- 

intelligence estimate.

- As indicated in Figure 1.4-1 , Phase A cons iste d of two ser ies of

I- - tasks that conclude in a demonstration. One series, real time appli-
- cation analysis and IPB product needs, required development of an

- overall operational concept in which many IPB products In their auto-
mated form are used throughout the battle. The concept addresses,
for exampl e, how the IPB process generates information that would be
of value to the Fire Support Element (FSE). Another result of the IPB

- 

process of carefully planning out enemy options is determination of
enemy event sequences (including location data) that could provide sets

I- of preplanned target data describing where the enemy will be with what - 
-

I 
type of units (targets) in what sequence. As the intelligence officer
monitors the actual situation against these sets of preplanned sequences,
he will eventually identify the specific option the enemy Is imp lement-

I ing . This affords all operations units--FSE as well as others--oppor-
tunities to preplan their activities so they can be much more responsive[ to battle situations. Further definitization of what IPS can do to
support all functions in battle situations will be accomplished during

I flAX Phase B. This will require further development of the scenario
data base to upgrade the test bed facility for experimentation with

I
[ 
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Figure 1.4-1 . TIAX Program Approach
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I
additional applications . These augmentations will also be based on

I the SCORES European scenario transferred to the Ft. Hood area.

I Each phase concludes wi th an experimentation and demonstration
period at IBM ’s Tactical Systems Demonstrating Facility in Gaithersburg ,
Maryland , that fea tures ‘hands on” use of automated IPB products in a

f realistic battle scenario. This provides the opportunity to get
reactions from experienced Army personnel about the proposed concept

I of operational use as well as the specifics of automated IPB product
form and content. Finally , functional specifications will be produced

[ at the end of Phase B describing in detail the IPB applications to be
automated .

The other task series in Phase A required development of a concept

E 
for representing conventional terrain data in terms of its military
signifi cance. Further, the data had to be easily inter preted when
presented to users in an automated color display and organized in

[ a way that permitted the benefits of automation to be realized .

[ Figure 1.4-2 illus trates the set of terrain products required to
• support the TIAX concept of automated IPB applications . A general flow

I of how these products combine together to produce mobility corridors is
also shown. All terrain data other than lines of communication (LOC’ s )

I 
is contained in four types of overlays: Slope, vegetation , so i ls , and
wetlands. These plus LOC’s form the combined obstacles matrix; mobility
corridors are derived from combined obstacles. As discussed in the

j  previous section , the mobility corridors incorporate the results of
all terrain analyses and are basic to developing situation “sna psho ts ”

I - and situation templates. These in turn are used as prIsi~ary Interfaces
between real time situation analysis and preplanned IPB data.

I
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To simplify the presentation of large volumes of terrain data ,

I and to take advantage of automation capabilities , a new app roac h to
the way terrain data is represented on overlays has been developed.

L It Involves developing the “throughput” of a selected piece of terrain
for a ground force of a specified size. To interpret the effects of

I - m ul tip le elemen ts of terra i n on force mobi l ity, and take advantage of
- automation to support the process , a single, common mobility scale

- has been developed for all terrain factor overlays and composi tes

I - 
thereof. This scale and Its relationship to mobility in terms of
information of military signifi cance Is as follows :

GO = Doctrinal rate of advance or grea ter

I INHIBITED Considerably less than doctrinal rate of advance
- 

• ( from 50 to 100%)

SLOW = Movement slower than dismounted infantry

VERY SLOW = Movement only wi th unusual engineer support

STOPPED No passa ge

I In the TIAX concept, all terrain factor overlays are color-coded
in terms of thi s mobilit y scale. Thus , eac h terra in fac tor can~beI - viewed individually for its impact on force mobility , and the compos ite
effects of combinations of twc or three or all terrain factors can be

I viewed using the same mobility scale and color codes. Further, var iants
of each terrain factor overlay due to season or weather can be handled
similarly , and can be Incorporated into the composites In real time.

Mobility corridors (the inverse of combined obstacles) can be
I evaluated in terms of how large a force can the enemy move through

the corridor in what length of time . This resulting “rating” of a cor-

I I ridor Is also color-coded in a 5-part mobility scale, allow ing ready
interpretation of the net evaluation of enemy mobility potential .

I-
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Mobility corridors can also be modified to reflect the effects of an

I obstacle or barrier plan developed by friendly forces. A complete
explanation of this mobility concept Is inc luded in Section 5.

I
1.5 RESULTS

The resul ts of T IAX Phase A inclu ded the fol lowing:

I • An initial operational concept was defined allowing
for use of IPB products not only in advance preparation

I for the battle but also in real time after the battle
begi ns. A feasible, systematic method was developed for

I using IPB in consonance wi th real time situation analysis
to aid In the development of intelligence estimates -.

• A method was devised of interpreting terrain data in terms

I of its significance to ground forces mobility . The various
terrain subtactor effects are expressed in a single mobility
scale. A useful byproduct of this result is definition of[ requirements for terrain analysis data to support automated
IPB applications (considerably less than that being developed

I for manual use).

• I • Real terrain data from ETL/TAC was converted to the
single , common mobility scale and digitized for graphic

I experimentation with the effects of color and pattern
-- combinations to display terrain data along wi th map

I- backgrounds and military situation data. The resulting

- color coded overlays currently installed and demonstratable
at IBM ’s Tactical Systems Demons tration Fac ili ty (TSDF) atI, Gaithersburg , Maryland . Examples are Included in Section 7
of this report.

I -
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• A number of workshop demonstrations were held in which
-

~~~ I Army personnel from var i ous co mmands and agenc ies invo l ved
in IPB participated and offered coninents. Where feasible ,

I improvements were Incorporated into the demonstration
capability .

I
I
I
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SECTION 2. METHODOLOGY

I .. The specifi c objectives of Phase A of T IAX are to:

I • Conduct analyses to develop a concept for use of IPB
- 

products in a real time operational envi ronment that

I - includes automation support .

• Defi ne a set of automated IPB terrain overlays that
I - incl udes the militari ly signifi cant terrain data in a

format amenable to flOP manipulati on and display . 4

- 
• Using realistic terrain data , develop a demonstration

I that illustrates the use o-~ automated terrain overl ays
- 

in an opera ti onal environment , and that allows experi—
mentatlon wi th variations in terrain overlay design and

1 use.

s Conduct demonstrations for Army personnel to gain reac-
tions to the operational utility of the automated

I terrain overlays.

Phase A began on July 5, 1978, and concludes on October 20, 1978
This section will describe the methodology utilized in this first phase
of the TIAX program.

~ I-
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2.1 BASELINE CONCEPT REVIEW

-
~ 

• 
•
~ 

-- As indicated in Figure 2-1 , Phase A began wi th a rev iew of curren t
— Army documentation defining the IPB concept. Visits we re made to:

— 
1. 18th Ai rborne Corps , to discuss their experience in

• implementing manual IPB procedures;

1 2. Engineering Topographic Laboratory Terrain Analysis
- Center (Ft. Belvo ir), to review how they perform terrain

I 
- analyses and develop terrain overlays ; and

i ~ 3. Intelligence Threat Analysis Center of INSCOM, to discuss
L potential operational uses of some of the types of terrain

data being produced by ETI/TAC for a particular area.I Further , attendan ce at UARCOM/BSI sponsored IPB coord i-
nation conferences offered additional Information and

) opportunities for discussion with vari ous organizations
involved in IPB.

- 2.2 DEVELOPMEiff OF OPEr1ATIOIAL CONCEPT FOR USE OF AUTOMATED
IPB PROUUCTS

- 
Following this review of baseline IPB concepts, anal yses wer e

performed to describe in detail the IPB products required in an
operational environment having automated data processing support,

1 and to develop an operational concept defining how automated IPB
I - products could be used in real time to support the functions performed

- in an All Source Analysis Center (ASAC) and Tactical Operations Center
I (b C). The results of these analyses lead di rectly into Phase B of the

- TIAX Program and are presented in Sections 3 and 4 of this report.

I .
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I
The definitions of IPB products contained in draft TC3O-27 ,

I Intelligence Preparation of the Battlefield , were used as a point of
departure in developing the T IAX IPO operati onal concept. Information

[ and process f lows were developed for the creation of these products as

well as for their use in real time. For example, one flow illustrates

I the process of developing IPB products with emphasis on the work that
- must be done by the local commands as opposed to the support agencies .

Another process fl ow focuses on the use in rea l time situa ti on anal ysis
I. of the complete array of IPB products. No organizati onal or system

constraints were imposed In the analysis at this point, with the result

I that many outputs of IPB analyses (and in some cases the IPB products
themselves) are of value to the G-3 maneuver analysts and the FSE as

1 well as the intelligence analysts . The operational concept is carried
- to the point of defining displays , data files , and hard copy reports/

I: messages necessary to support it.

2. 3 DEVELOPMENT OF AUTOMAT ED IPB TERRAIN PRO DUCTS

- The terrain products defined in the IPB real time application

I ~ were further analyzed to determine how they could be realistically
displayed In tactical application . The IBM Tactical Systems Demon-

I stration Facility (TSDF) was used as the experimentation test bed.
The TSDF scenar io da ta base is ada pted from SCORES an d set In the Ft.

I Hood area of Texas. The terrain in that area is quite open and flat ,
thus offering few impediments to force movements . It was decided that

1~ 
a more “interesting ” terrain (i.e., one having more variety of slope,

I. vegetation , soil type, etc.) would offer a more representative demon-

- strat I on situation . Rather than create ficti tious data (and risk ItI be ing unrea l isti c) i t was dec ided to use the resul ts of terra in anal yses
already completed and available within the Army in the form of 1:50,000

( clear acetate overlays designed for manual use in conjuncti on with Army
- 

maps. These were converted to a form amenable to automated display and
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manipulation (for details on conversion see Section 6.3). The categori-
zation and scaling of terrain factors used in the manual overlay set was

- also modified (see Secti on 5) to allow for more effect ive computer su ppor t
in developing composite overlays . In the course of designing the auto—

- mated form of the terra i n overla ys , experimentation was conducted with
various combinations of symbol patterns and colors to represent terrain

- 
data in terms of its effect on military mobility over the ground surface.

1 Results of this work are discussed in Section 7.1.

With the determination of the terrain data to be utilized , and
definition of the formats of the automated overlays to be demonstrated,

- the scenario context in which to present these overlays was next
- • examined. An extensive scenario data base exists in the TSDF that was

.. basical ly developed under a previous DARCOM/BSI program called DIVRAS.
It was decided to build on this existing scenario backdrop, an d so real
terrain data from another part of the world was inserted into appropri-

I ate se~nen ts of the Texas lan dsca pe, and a continuation of the basic
- 

DIVRAS scenario was devised that illustrates the use of automated

F terrain overlays in a battle situation. A number of 1:50,000 scale seg-
ments were designed and implemented, from which a subset was selected

- for experimentation and demonstration .

2.4 EXPERIMENTATION • t
— 

Init ial experimentation was conducted with varicus combinations

I of patterns and colors to represent terrain data. The objective was
- 

to determine the most effective color/pattern design for showingI. differing grades of mobility for each terrain subfactor overlay when
- superimposed on a map background and/or military situation display.

I The result was selection of a 5-color scheme to represent the 5
grades of mobility wi th the pattern density decreasing gradually
from STOP toward GO. The desired effect was achieved, in that the

~~fl 
2-5

1111 -

~~~~~~~~~~~~~

— 
- - ~ F 9’1~. ~

I ~,



- I
color/pattern density combinations facilitate visual selection of the

“open ” corri dors of advance by the operator. Examples of the colon
pattern design selections are included in Section 7.1.

- 
Demonstrations were conducted In which the color—coded terrain

I overlays were utilized in an operational scenario sketch to simulate
how the IPB terrain data mi ght be employed operationally. Army

J personnel from a variety of agencies and commands having interests
- 

in IPB attended the demonstrations during the perIod October 6, 1978

f- to October 20, 1978 and provided comments. Modifi cations were made
-
~ to the displays to incorporate suggested improvements. More detail
- on the results of these demonstrations is included in Section 7.0.
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SECTION 3. OPERATIONAL CONCEPT

Mr
The purpose of this section is to explain the concept for real

1 time operational use of IPB-related techniques . The concept Involves
the functioning of one or more IPB analyst positions within the Corps

[ All Source Analysis Center (ASAC). Each position is manned by a skilled
intelligence analyst who interacts wi th the data base fi les and display s
in a computer-assisted envi ronment to perform the IPB functions assigned

I him. He has available a variety of prestored templates, maps and
matrices for input to the real time process. He interacts with other

1. func tions In the ASAC an d TOC , making use of military situation maps
kept curren t by a si tua ti on anal yst (s im i lar to the DI VRAS concept

I situation analyst) and requesting new sensor data collections from
the Mission Management and Dissemination Section (~t1DS). He supplies
other functions (e.g., FSE and G-3) with outputs of the IPB process
including intelligence estimates (decision templates), combined
obstacles and mobility corridors graphics data and other related

I information.

I - 3.1 REAL TIME OPERATIONS

The real time TIAX-IPB system Is based on the availability (in a

. 

- 

storage medium suitable for graphic display ) of the following categories

I of data. Definitions and descriptions of these are in Section 4.

I 
- Doctrinal Templates Terrain Factor Overlays 4

Situation Templates Weather Factor Overlays
- Event Analysis Matrices Combined Obstacles Overlays

I Event Templates Obstacle Plan Overlays
Target Analysis Matrices Mobility Corridor Overlays

- 
Target Event Templates

I ’
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I
In addition , it is assumed that friendly forces will have knowledge

I about enemy objectives and his options for achieving these objectives.
All the above elements are assumed to have been developed prior to the

I outbreak of conflict. The purpose of the following discussion is to
highlight their operational use by an intelligence analyst during
conflict .

Figure 3.1-1 gives an overview of the real time IPB-related intelli-[ gence estimating concept. The boxes enclosed in dashed lines at the
top right of the figure are functions occurring external to the IPB

[ process. They indicate the flow of incoming sensor and other intelli-
gence data through a correlation-fusion center and the resultant

( updates to the current situation display. This display and processing
are assumed to be automated with the real time situation being developed

I using elements of USAICS Tactical Automation Test Bed Arch itecture,
e.g., TEMPRO an d LAMAS .

1 The IPS analyst regularly examines the current military situation

- 
di splay looking for new patterns and movements of enemy units and sub-

( units (tanks, APC ’s, weapons, etc.). The analyst’s task is to detect/
-

~ deduce the enemy ’s choice of combat options and the friendly force’s

[ vulnerability to attack, breakthrough and other threat actions. For
- — the corps echelon examined herein , the analyst is typically interested

1 in movements/intentions over the next 24 to 36 hour period which
represent major threats to the friendly force posture by enemy forces
of division size or larger.

As seen on the figure, the analyst has available for rapid call

J up and display a hierarchy of IPB products, Includ ing enemy options,
situation snapshots, situation templates and event templates. A group
of snapshots taken in sequence represent the execution of one enemy
major option directed at accomplishment of a certain objective.

ri
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I
Situation templates are subsets of snapshots . A situation template

I re pres ents a small arra y of enemy force elements which have been
identifi ed from a snapshot and discriminate that option from all other

E options available to the enemy. The analyst superimposes and tests
situation templates against detailed areas /events represented on the

-- current military situation map. By repetitively trying, modifying and
retrying situation templates , he can hypothesize that the enemy has

- 
elected a certain option and is at a certain time or point in that

I option sequence . This activity is referred to as situation template
correlation and is discussed further in Section 3.2.

• Having postulated that a particular option has been embarked on
- by the enemy, the analyst proceeds to confi rm of reject the hypothesis.
I This involves monitoring of named areas of interest to detect antici-

pated events and the conditioning of input system control parameters
I - to notify th~ analyst immediately if any returns are received that

- 
meet his specified criteria so that he can rapidly evaluate and con-

I firm his hypothesis. This process is referred to as event/option
confirmation and is discussed further in Section 3.3.

Having confirmed an hypothesis , the analyst has achieved a high

i - confidence that he has “caught” the enemy at a certain option and point.
I - He may then form an intelligen ce estimate which he does in the form of

- a decision template. If he has confidence that he has “caught” the enemy
I sufficiently early in the option , he w i l l  select a la ter sna psho t from 4

the series of situation snapshots for that option , one that offers the

( commander the time needed for redeployment of forces and the best terrain
for blocking and interdiction actions . He updates this future snap’~ ot

I template to reflect the current situation ; it then serves as a basis
for briefings to the commander and TOC staff members. It facilitates

I planning of where to interdict , where to fire and where to maneuver.

Ii
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‘ I 3.2 LBP SITUAT IOl-~ TEMPLATE CORRELAT IO?’I (Figure 3.2-1)

- The analyst has available a series of situation snapshots fcr

I- ea’:h oit ion. Each snapshot depicts the entire enemy force array dis-

-- position at one point in an option . A series of 5 to 15 snapshots

taken together may represent the execution of one enemy major option

directed at accomplishment of a certain objective.

I Situation templates are those specific sections of a snapshot that
allow the analyst to differentiate one option from another. These are

f typically characterized by type of unit , or size of force in a partic-
ular area at a point In the option sequence . The situation template
is a unit representation of an element of the enemy force arrayed over

I an analyzed portion of terrain at a point In time or option sequence .
- A number of these will be stored and referenced to each option . The

I situation templates are the key elements of each situation snapshot
that differentiate one option from another.

I
The analyst examInes as many of these situation templates as

( necessary , visually comparing each to elements of the current situation
display , and selects one or more situation templates that appear to fit

I the enemy situation in a particular area or corridor. He attempts to
1. identify the enemy as early as possible in the execution of an option .

- The preplanned situation templates will probably never exactly match
I - the current situation map . The analyst may have to vary the configu-

- ration of units on the situation template to adjust for weather Impact

I on enemy mobility , or for known changes in enemy forces or terrain due
to interdiction actions , or for other reasons not ant icipa ted at the
time the situation templ ates were created. If necessary, situation
templates should be modified in real time to Incorporate current

11 knowledge of the situation , and the analyst should retest the modified
I • templates against elements of the situation map. In other words, the

Ii
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I
situation template is a guide--the analyst must use common sense and
current knowledge in attempting to match stored situation templates

1 wi th the situation map .

I At times , data available to the analyst from current reports may

- 
be insufficient to pinpoint a single option and he is forced to monitor

1 multIple enemy options. However, if he has established sufficient
information to think he has a match between a situation template and
a portion of the current situation map, he forms an hypothesis that
the enemy is following this option and Is at this snapshot within the

I option .

He now initiates system actions to aid him in confirming the
I hypothesis. These actions include (1) initiating RFI ’s (r eques t for

- information) to the lIDS (Mission Management and Dissemination Section )

I requesting that they focus collection efforts on specified targets for
the immediate future , and (2) resetting input report fi lters to cue
the system to forward directly any Input responding to stated criteria.
The anal yst uses even t ana lys is ma tr ices an d even t templa tes as a id s
in levying requirements on rTIDS.

- The event analysis matrix is an ordered sequence of subevents
I (e.g., new artillery position , CP reloca tion , tanks moving through a

- choke point) that can be expected to follow shortly (within a few

I hours) after the point represented by the situation template. These
are near term activities which are predicted based on enemy doctrine
and known terrain/obstacle characteristics . The matri x links subevents
to named areas of interest (NAPs). The event template is a graphic

I display of the same information using special symbols for subevents
and showing them at NAI locations. Because the event analysis matrix/
even t temp la te were pre pare d in advance of con fl ict an d ac tual confl ict

I may have introduced new factors , the anal yst may elect to call other
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prestored graphic data in order to fine tune these i tems before taking

I action to direct collection resources towards them. Adjust ments to the
event analysis matrix /event template could include adding a new subevent ,
reordering a sequence , changing NAL boundaries , etc .

The analyst requests the i+IDS (Mission Management and Dissemi nation
Section ) to task additional sensor collection resources. The analyst
specifies the event analysis matri x against which the request is being

1 made (matrix Is stored -In both the MMDS and IPB files) and the specifi c
subevents/characterist-Ics he wants monitored.

I
The analyst conditions the input filtering process to test incomi ng

I reports and automatically route alert line messages to his station for
the NAI ’s and activities of Interest. Filters are adjustable to select
intelligence information on the basis of factors including age (time),

I area (NAI), activity/target category, worth and location accuracy.
Filters may also be set to accumulate reports In specified HAl’s an d

1 alert the analyst when a specified threshold Is exceeded. Filtered
information Is prioritized and routed to the appropriate analyst.

I Information relevant to any event analysis matrix that he has specially
flagged will receive highest priori ty.

— At this point , the ‘analyst has established an hypothesis, has
di rec ted collec tion resources to look for a specifi c event or ser ies
of events, and has cued the system to alert him if he gets any response

- representing confirmation of an event he anticipated . He can also cue
I the system to notify him If no positi ve responses are received wi thin

- 
a specified time period. He now continues to monitor the situation

) map against his file of situation templates.

1’~
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3.3 IPB EVENT/OPTION CONFIRMATION

I 

Figure 3.3-1 shows in greater detail the steps for using the IPB

products for event/option confirmation . When a report is received
satisfying the filter criteria , the analyst is signalled by an automatic

I alert line and at the earliest time calls the full message text from the
queue . The message wi l l  referen ce an RFI an d/or NAI an d the assoc iated
event analysis matrix. After reviewing the event analysis matrix the
analyst proceeds with steps leading to confirmation of the events
re por ted , i.e., were these the events he expected to see when he estab-

- 
- lished his hypothesis. Again , he has the facility to examine a wide

I range of graphic overlay material . He may superimpose event templates
on the curren t situa tion map . He calls i ndi v idual terra in an d wea ther

I ‘ overlays to examine in more detail these subfactors. If terrain has
I been water sa tura ted , or if subfreezing temperatures exist , he uses

programmed algorithms to rapidly recompute and display the impact on
mobility that these factors have and the change In unit location/
conf iguration as a result. He calls detailed technical data on roads,
bridges, streams , rivers and railroads. He can call and re-examine
doctrinal templates, situation snapshots and situation templates adjust-

I ing any of these to more accurately reflect new intelligence and improved
terrain and weather data.

Through this process, he confirms events and updates the event

i 
- analysis matrix. He confirms or rejects the hypothesis that a

I particular enemy option is being followed.

I If his hypothesis is confirmed, the analyst has established that
he knows with high confidence which option the enemy is pursueing and

I where he is in that option. This allows him to take more positive
actions toward direction of friendly forces. He can again guide
collection resources , using preplanned automation aids. For example,

I.
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I situation templates, event analysis matrices and event templates could
I - be stored both by this analyst and the IIIDS function . When the analyst

wants to request sensor tasking for a selected situation he can do so

I by sending a simplified message (RFI) asking that collection be
imp lemented to seek detections of events in accordance wi th a specified

I matr ix.

I Again , the analyst can cue the input processing system to notify
him Immediately upon receipt of any messages that meet his specified

I criteria. He can also set a time limi t by which he wants notification
if no responsive messages are received.

In addi tion to the event analysis matrix and event template
formats, there are target analysis matrix and target event templates

1 which are built in the pre-conflict IPB period. During a conflict,
upon determining which option the enemy is pursuing , these are reviewed

1 by the analyst and may be modified to reflect the most current situation
reports. They are sent to the FSE function in the CTOC and represent a

I list of anticipated targets which can be monitored closely by the FSE
for possible firing action during the time period immediately following.

- Finally, and perhaps most significantly, with the analyst’s con-
finnation that he knows which option the enemy is pursuing and at what
point he is in that option he can next update his intelligence estimate.
He doe s this by selecting a snapshot severa l hours later in the option

I which can provide the friendly commander a suitable situation for
planned interdiction and blocking. The analyst makes adjustments to

I 
- 

this snapshot based on the current intelligence situation. This becomes
the basis for briefings to the commander and his G-2/G-3 staffs. It

I can also be a valuable point of departure for the G-3 staff in their
I determination of where and when to deploy blocking forces. The same

terrain data used by the IPB analyst can also be used by the G-3 in
I I maneuvering friendly forces.

I i  
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The foregoing discussion traces a single thread of analyst
- activity . The analyst undoubtedly will be called upon to follow

4 multiple options and template possibilities. The function provided
1 - by the automated data management/graphic display system is primarily

• - to allow him to narrow the choices and focus on likely enemy threats

~ 1 - more rapidly than he could wi th only manual aids at his disposal.
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I SECTION 4. IPB PRODUCTS

This section descrIbes those IPB -related products which are
required to support the real time imp lementation of IPB concepts.

I These products are displays and data bases which will be utilized
by the intelligence analyst in developing his intelligence estimate

- 
as well as those products provi ded to the FSE and G-3 which result
from the IPB process. For clari fication of the discussion that

1 
follows , a list of 1P13 template and overlay definitions is provided
in Table 4-1 at the end of this section.

Figure 4-1 identifies the files and display s that are built by
service support group and corps intelligence in advance of hostilities .

I The hierarchy of build steps is obtained by reading from the bottom
up on the figure.

The numbered Items I through 10 along the bottom row of the figure

I are items ~ihose preparation requires scienti fic and map—making skills
(geologist , hydrologist , so i l mechan i cs , engineering , etc.) well beyond
the specialist training available in the field anny. The source infor-
mation for these i tems comes from detailed topographic maps , high reso-
lutlon aerial photography , etc., and i ts convers ion to a form sui table

I for IPB application requires special skills and data. Such materials
must be prepared by trained service support agencies.

In addition , the mater ia l s for numbere d items 14 and 15 on the

I figure must have wide DoD acceptance and wil l be accomplished by
specially qualified service support personnel. These materials are

I the organizational data and spatial templates that define enemy milit ary
unit personnel and equipment strengths along with the doctrinal force 

-

• arrays and maneuver actions/rates to execute various combat actions.
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1 Other files and displays shown on the figure are items which must

be prepared by the local comand because they stern from direct military

~

‘ 

I intelligence estimates/judgments of the enemy’s tactical objectives and

estimates of current strengths /vulnerabilities of both friendly and
enemy forces. To the maximum extent possible these are prepared in
advance of hostilities . They are apt to require modifi cation/updates
as the potential for conflict escalates. Generally speaking however,
the objective of friendly intelligence is to proceed as far as
possible wi th preparation of IPB materials in advance of a conflict.

I - 
This implies availability of preparation time and depth of IPB analysis
that foresees most of the si gnifi cant possibilities for enemy choice

I of major options and method of execution. If such is feasible then
the effort required to modi fy and fine tune as hostilities are initiated

1 is made a more manageable task and the job of realtime intelligence
analysis is enhanced through use of the IPB automation aids.

The three basic syrbols on the figure differentiate between hard
copy files, automated files and automated displays per the legend.

I On the second line from the bottom the display symbol reads “Modified
Combi ned Obstac les Overl ay .” To the right of the display symbol appear

1 the numbers 1 through 11 signifying tha.t to build his Modified Combined
Obstacles Overlay, the anal yst requ i res a l l  or some subset of the data
from those basic files . The figure should not be interpreted as a flow
because the purpose Is not to show steps and interactIons of the process.

I The solid lines connecting the file symbols on the bottom to the Modified
Combined Obstacles Overl ay symbol signify that the data is shifted/displayed

( via computer graphic or al phameric screens. The dashed line from item Il
I (Fr iendl y Comman der ’s Obstacle Plan) signifies that this data Is not in

machine form but is utilized by the process in hard copy form. - 
-

Progressing through this hierarchy of file/display build activity

I the primary output can be viewed as a set of display graphics (labeled 18
through 24), all of which are prepared and stored prior to hostilities.

Ij 4-3
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1
I Figure 4-2 identifies the files and displays for use during real 

-

time application of IPB techniques . The two bottom rows of symbols
I are files that contain the analyst ’s In put informa tion. The upper

two rows are the files/display s that represent his product or output

j to other corps echelon users. Items 32, 33 and 34 are intended to be
di fferent than files 13 , 16 and 24, respectively. The distinction is

1 
that file 16 for example contains the total set of lobility Corridor
graphics information available to the analys t whereas file 33 will
contain only that Mobility Corri dor graphics information that the

1 analyst declares as applicable in an actual confl i ct situation and
- he therefore elects to release for use by other corps intelligence

I and TOC functions.

I 
• Note that on the bottom row, the files shown are identified to

be those dominantly used in a real time confl ict. The analyst may

1 also use any of the sets of temp la tes an d terra i n/weat her factor
overlays of Figure 4-1 , it is anticipated that such items would be
used less frequen tly an d serve mostly to backu p the dominan t set

I itemized on Figure 4-2.

1 - A detailed list of the fi les and display s is provided in Appendix
Al , hereto.
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1 SECTION 5. MOBILITY CONCEPTS FOR AUTOMATED TERRAIN OVERLAYS

I -
The purpose of this section is to define a specifi c approach to

I applying IPB concepts In the development of automated graphic terrain
overlay presentations. The objective of this effort is not to develop
methods of storage and presentation of detailed terrain data , but
rather to develop simplified graphics which provide the tactical
con~nand center analyst with a rapidly interpretable picture of the

I military significance of the terrain under consideration . The goal

- • is to reduce to a minimum the complexity and detail of the terrain
associated data which must be automated at the tactical command
center, while retaining its military impact.

In order to achieve this goal the specific objectives of the IPB

I terrain analys is are as follow s :

i • The level of detail and complexity of the data presented
1 must be kept consistent with the use at echelons where

- co.m~and centers would be automated (division or above )

- 
• The development of terrain presentations must be oriented

J toward rapid interpretation of signifi cant terrain features

• The net effects of terrain on military actions must be
presented with traceability to individual terrain factors

• A mobility concept Is required which will allow a quanti-

11 
tatlve expression of the effects of terrain on military
ground force movement
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• An approach to defining mobility corridors must be
developed wh i ch permi ts a simplified presentation of
likely corridors of high mobility for military ground
forces

I • The approach must allow for the effects of fr iendly
force ac tion , e.g., interdiction , mine fields , and
demolition

• The approach must be viable for either enemy or friendly
force movement

5 1  A MOBILITY CONCEPT FOR AN AUTOMATED IPB

— One of the key features of Intelligence Preparation of the
Battlefield Is to present terrain data in terms of Its effect on

I ground force mobility . This is usually done by identifying terrain
in one of these categories: GO , NO-GO , and SLOW. This approach is
the necessary first step in evaluating terrain in terms of Its
effects on mobility . However, some refinement of this approach is

I needed in order to make the concept fully effective in an automated
I coninand center.

The three categories utilized do not provide any quantitative

• measure of ground force mobility across selected terrain. “GO” must
I - equal some theoretical rate of advance to have significant meaning.

- 
Similarly, the size and type of force which must traverse the terrain
will also determine whether it is “GO” or not. Terrain which Is suit-
able for the rapid advance of an Infantry company may not be sufficient
to pass a division .

I .
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To address these considerations, the approach taken In this analysis

is threefold:

j ; • To provide a quantitative measure of the rates of
I movement across battlefield terrain

I • To permit that quantitative measure to be applied to

varying size forces

• To divide the battlefield terrain into mobility categories
which have specific military significance.

- Throughput -

The mobility concept developed to express the net effect of terrain

( on military ground force movements is to determine the number of batta-
lions per hour that can traverse the terrain. Use of this sin~le quan-
tiller permits the analyst to rapidly assess the time of passage of any

I force of battalion size and larger across selected terrain. In using this
approach there are two types of mobility which must be considered. The

I first -Is cross country, and the second is along roads or other lines of

- 
coninunication . The mobility in cross country terrain is defi ned as the

( number of equivalent battalions per hour which can pass a linear kilo-
meter of front. Where there are no terrain impediments this number Is
determined by assuming a red force* advance In a stylized front (Figure
5.1-I) moving at the doctrinal rate of 12 KPH for mechanized forces .

- In the stylized attack a mechanized battalion advances across 1.5 Kms
I of front and the battalion depth is 3 (ms . At 12 KPH 4 battalIons per

hour would pass in succession across a 1.5 Km front. For each kilometer

I of front the equivalent of 2.7 battalions per hour will pass. The basic
measure of mobility for cross country movement for terrain which offers

[ no impediments is 2.7 battalions per hour per kilome ter of front.

f Pi9mary reference source Is FM 30-102 (18 November 1911) “OpposIng
- Forces Europe”.
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For lines of communication a simi l ar measure has been developed( for linear traffi c along roadways or other lines of communication.

This measure is based on a battalion moving In column wi th specified
( vehicle separation between vehicles and between battalions while

traveling at the doctrinal rate of 25 KPH. For this rate of advance

U the equivalent mobility is 5.5 battalions per hour. Since road traffic
I - must also accommodate wheeled vehi cle traffic in excess of the combat

battalions , a second measure of mobility is provided for lines of
I ~ communication which defines the time to pass a full division . Using

doctrina l rates of advance and vehicle spacing this time is 4.2 hours( 
- 

for primary roads.

( - Mobility~ Categor ies

Having defined a measure of mobility in terms of battalions per
hour , it Is necessary to now define a set of categories which have

- military significance and to determine the nominal measure of mobility
I for each category. There are five categories of mobility selected.

These are as follows:

- 
GO: This identifies terrain which will nominally

( support the doctrinal rata of advance of 2.7
- 

battalions per hour per kilometer of front or 5.5

[ battalions per hour for lines of convnunication

INHIBITED: Thi s represents a degradation, caused by the
I terrain , to less than one half of the doctrinal

rate of advance (nominally 1.4 battalions per

1 hour per kilometer of front)

SLOW : This represents a degradation , caused by terra in,
to the doctrinal rate of advance of dismounted

I Infantry (nominally .6 battalions per hour per
kilometer of front)
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I
VERY SLOW : This represents a degradation , caused by terra in,

I where any advance is dependent on unusual engineer-
ing support, e.g., pontoon bridging , or road( 

- 
clearing (nominally .2 battalions per hour per
ki lometer of front)

I.
STOP: This represents terrain through which passage is

blocked to a battalion .

5.2 TERRAIN OVERLAYS FOR AN AUTOMATED IPB APPROACH

Traditionally the presentation of terrain data for milita ry pur-
poses has been accomplished by the use of the basic 1:250,000 or

- 1:50,000 map , occasionally accompanied by selected topical maps such
( - as “rock types ,” soils, drainage , or vegetation. The types and

quentity of data provided in hard copy form are enormous when con-
sidered in terms of digital storage. For example , a recent activity
undertaken for the operational forces in Europe by the USA Engineering
Topographic Laboratories is producing 1 :50,000 scale terra in overlays
for selected potential combat areas. To accomplish this each 1:50,000
scale map segment Is accompanied by 11 individual overlays. Each over-

I lay itself Is a considerable undertaking Involving characterizations of

- 
up to five or six hundred map segments as small as a few hundred meters

( - in diameter. This is an extremely labor intensive process requiring
great skill and judgment and a large amount of basic data.

In addressing the terrain overlay requirements for an automated

f IPB, there is a distinct advantage in being able to define the use to
I which the data will be put and in tailoring its use to division echelon

or higher. It is possible, therefore, to simplify the terrain overlays
and the requirements for raw data needed to generate these overlays 4
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1
I Figure 5.2-1 Indicates the factor overlays that have been chosen

for presentation of terrain data. These are divided into two cate-

( gories ; cross-country factors, and lines of communication factors,.
I - The f i rst includes slope, vegetation , soils, and wetlands. The second

- includes roads, bridges , and railroads and built-up areas. Each of
these factor overlays when used al one will indicate the level of
mobility when only the single factor is considered . For example , the
basic slope overlay presents the terrain in the five categories of
mobility if only the effects of slope are considered . Each successive
overlay will further degrade cross-country mobility wi th a composite
cross-country mobility overlay as the complete result. When this

f cross-country mobility overlay is superimposed wi th the lines of

- 
communication overlay a total combi ned obstacles overlay i s the
result. In each case of the individual factor overlay and the corn-

I blned obstacle overlays the terrain is presented in terms of the five
categories of mobility using the basic measure of throughput , i.e.,
battalions per hour or battalions per hour per kilbmeter. The basic
factor overlays are based upon good mobility conditions as on a “hot

1 July day.’

- In addition , each of the factor overlays for a given area may
I - have one or more variations depending upon the weather , and the time

of year. For examp le , thy so i ls w ill include a separate overlay for
water saturated so il, and for temperatures well below freezing. The
vegetation overlay is less dependent upon weather as time of year.

I The wetlands has several variations , one for Pieai,’y precipitation , one
for time of year (when flooding conditions exist) and one for temper-
ature well below freezing. -
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This set of overlays and variants Is aimed at representing the
I - terra in ’s mobility characteristics. Other characteristics such as

line-of-sight , aerial concealment, and intervisibility will be simi-

I larly addressed in Phase B of the TIAX Program.

I The selection of the proper factor overlay for existing conditions
- must be a judgmental factor by the analyst depending on weather and

I climato logi ca l information . When factor overlays which are variations
from the “hot July day ’ are used , the accompanying mobility degradation
or enhancement must be made to the combined obstacle overlay to effec-

I -  tively use this tool . This can be accomplished in an automated sys tem
because each of the individual areas can be digitally addressed and

( superimposed . Figure 5.2-2 indicates the form of the digitized over-
lay for which the terrain is divided into small squares each of which

1 is severa l hundred meters on a side . Each square wi thin each factor
overlay has been assigned one of the fi ve mobility ratings . The effects

1 of the factor overlay variations due to temperature , precipitati on , or
time of year may be determined by sequentially combining the factor
overlays (using the proper variations). A single algorithm within the

I automated system will determine for each basic square the resultant
net degradation for that square from all factors . The result of this

I process is the production of a combined obstacles overlay for the
existing conditions rather than the “hot July day . ’ Norma lly, the

I “hot July day” combined obstacles overlay will be prestored while
variations to it are developed in real time .

Figure 5.2-3 summarizes the characteristics of each of the factor
overlays and its variations .

- I’

~

, I -

-—---I, ~ -~~~~ -~~~~~~~~~~~~~~~-r~~~~~~”



I

i .

U, I 
~~~

.

c’~ L o

_ _ _ _ _  

I r ‘
~~~1.-

_ _  

: — 
~~~~~~ 

_ _ _  _
I - 

o,
~~~~~~~~{

]

u,

_

I. L= _

I’ ’  — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- _ _ _

• Ii
I ’
I i 5-10

- 

- 
~~~~~~~~~~~~~~

- - 
~~~~~ 4~ V ~~~~ . _  - 

$ 
~~r~~~~~- p~1~~- ..* ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• 
~~
.-w — - - .  - -

I

‘-4I ~~ Li .(I I— —• I - 
- -~~~• Li ~~~~~~ C

~~~- ;:~ ~
Li~~~~ Li < Li~~~~ ~~
— C 4- Q 4-0 .  —C - — C 0 —I Li _J Z Li —I 0 .~ 

_4 0 0 C) 0I o r — c x  —.4 U- — Li 4 —I V.
- 0 — C c 0

< -~~— -~~ C
V. V. - - 45 0
C - .~~ 0 Li Li

I ~0 U- r Li U- .4 —I ~ Z V. 0 — C C )•4~I - .4
I I— ~~ U- ~k 0 • U- U- V.- “ - 0 — 0 Z U- 0 — a -— .4 C 0V. Z Ci V. — 4- Li 4- V. —— c  a- ~— 4— LiC 0. 4- Li 4-—

~ ~~~~ ~I — s  ~~~~~~~~~ U•)
~~~~ ~~I 0 U- ~~ 0 4 — ~ C Li —L C~~~ ~~~~~~~~~~~~~

O U- C Li Li U- 0
a C C U- 0 0- .~ C 0 U- C 0
U- 0 Li U- — 0  0-

V. 4-- 4/) 4— $ it) — it) *Z 0 Li —I 90I — Li U- 4-— I— 0- 0 4— Li U- I— 4— 0

• 4/) f i t )  I- ~~~~ Li

(5 Li a ~~- (0 0 (5 Li Lit (0 5. 0 4J
Li ~ C V. C ~~ Li ~~0 0 11 0 1) r 0 0 0 it) IC 5. U,

EL 
~-~~~ I.

C — 0 — U- Z — 0 .4
U- ~~~~~~~~~~~~~~~~~~~ 40 -W /4~~~ U.

S .4 d.—
• — — — LI.
• a z ~~~~ V . 0

Li 0 0 UI 0. Li
— Z 0 .4 4— Lit 0 0O W V .  — I - U -

U- 0. Z —

~ 
O~~~’ ~ 0 0 4 -— - Li .4 Z 0 — 4- V. 4-

- .4 Z V. — V. (0 Z I- 0.
— 

~ 2~ ~~~~~~9~~~~~V4

~ ~~~.• 
. . .

~~~~~ ~~~~ i0

- 
It,

i i I  I I I

C
4- -

Li

I i ___________________________

It  
5-11

_____________________________________ — - —
-~~~~ v~~~ $ 

- 
~~~ ~~~T ~~ ~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~



w - — - — - - —

1 5.3 DATA REQUIREMENTS FOR AUTOMATED IPB TERRAIN OVERLAYS

- - in order to develop the individual factor overlays and the result-
I ant combined obstacle overlays it is necessary to classify each of the

- 
basic terrain areas in one of the five mobility categories. These
categories each have a mi litary significance but must be developed
from basic terrain data. A key factor in  the development and definition

I of these terrain overlays Is to reduce the basic input terrain data
requirements to a minimum . Otherwise the entire IPB process wil l

I become too cumbersome and costly to ever be a significant military
I factor.

To evaluate the effect of terrain on ground force mobility the
Soviet 1-72 tank was used as a basic gauge. Since modern armies are
highly mechanized the mobility of large ground forces will be deter-
mined mainly by the mobility of its armor. The main elements of this

1 armor are the medium tank and the armored personnel carrier (BMP).
The mobility characteristics for most terra in cons iderations are

I simi lar for both the T-72 tank and the BMP armored personnel carrier,
making the 1-72 a reasonable choice as the basic gauge. For road and
bridge traffic consideration is also given to the differences in

I - tracked vehicles and the large ni.miber of wheeled vehicles in a modern

• division .

- 
The definition of the “GO” category is that the military ground

I force can maintain the nominal doctrinal rate of advance. To do this
it is assumed that the armored fighting vehicles must be able to achieve

f 
- 

a nominal cruising speed of 40 KPH. This does not mean that these
vehicles are constantly moving at these rates but that the terrain

f ~ w i l l  permit this speed when required. An alternate definition of the
I I GO category therefore , is terrain that will support nominal speed of
-. 40 KPH for the 1-72 tank.I~ -
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The INHIBITED category is defined as one half of the doctrinal
I rate of advance. In a straight extrapolation this Is equated to

terrain that will support a nominal speed of 20 KPH for armored
fighting vehicles . The SLOW category is tied to the doctrinal rate
of advance of dismounted infantry . This is approximately 1/6 of that

I - of motorized forces and therefore a nominal rate of 7 KPH for armored
vehicles is used for this category. For the VERY SLOW category (defined
as requiring “unusual engineer support”) a pontoon bridging operation

I was used as a basic gauge . Thi s includes the time to assemb le the
bridge, concentrate forces for crossing , and disperse back into doc-

I - trinal formations. For the case chosen this is equivalent to 0.2
- battalions per hour per kilometer of front, a nominal rate of less than

1 1/10 of the doctrinal rate. The equivalent value for the nominal speed

- 
of armored fighting vehicles is 3 KPH.

- 

Each of the five categories of mobility is defined in Figure 5.3-1

1~ 
In terms of throughput, i.e., number of battalions per hour per kilometer,

- or the corresponding speed for armored fighting vehicles the terrain will
support. These are nominal values , representing the medium of the cate-

I gory. To determine the range of throughputs for each category and
therefore the mobility thresholds between categories, the geometric

I - mean between categories was utilized . For example, the nominal value

- 
for the GO category is 2.7 battalions per hour per kilome ter , whi le

I that of the INHIBITED is 1.4 battalions per hour per kilometer. The
geometric mean of 2.0 battalions per hour per kilometer is therefore ~~

- -

I used as the boundary between categories . 
*

( For the speed of the armored fi ghting vehicles the boundary between
I GO and INHIBITED is 30 KPH. Figure 5.3-1 sunmiarizes the mobility cate-

gories and their nominal and boundary values for both the throughput
I rates and the speed of armored fighting vehicles . These rates will

apply only to cross-country movement. Road traffi c mobility will be

I discussed further in Section 5.3.2.
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I
5.3.1 Cross-Country Mobility Factor Overl~ys

To develop the mobility ratings for each of the cross-country

I overlays it Is necessary to determine how each terrain factor (slope ,
so il, vegetation , etc.) will affect the mobility of the 1-72 tank.
Fortunately , the U.S. Army ’s Engineering Topographic Laboratory/
Terrain Analysis Center (TAC/ETL) has performed such an analysis
(in prelimi nary form). During the course of this analysis it was

( only necessary to convert the data that TAC/ETL developed into the
five categories of mobility used for IPB.

SlopeI .
Figure 5.3-2 shows a plot of the performance of the 1-72 tank

* where only slope is considered as a terrain factor. To determine the
boundaries for the five mobility categori es the threshold values In
terms of armored fighting vehicle speed are appl ied from the data in

I Figure 5.3-1 as indicated by the dashed lines . Each of these speed
values corresponds to a specific slope value which may then be used to

I describe the mobility category. For example , when considering slope
alone, any areas of slope between 0% and 20% will be considered as
“GO”. Other slope determinants are as indicated in Figure 5.3-2.

I Vegetation

During their analysis the ETL/TAC had identified 46 types of
I vegetation that cou ld have potential effects on mobility. These were

1 divided -Into twelve major categories such as: Cropland (Type A),

I Grassland (Type B), Coniferous Forest (Type C), and Deciduous Forest
(Type 0). The Coniferous , Oecldous , and Mixed (Types C, 0, and E)

I are further subdivided Into twelve types -In accordance with their stem
spacing and diameter. Each of the types of vegetation have a nominal
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a 
- degradation effect on the mobility of the 1-72 tank. Figure 5.3-3 illus-

1 trates this effect for each type, starting with those that have no effect

- (mobility is equal to 1.0) and continuing to those for which mobility is

I. zero. Assuming a top speed of 58 KPH, the mobility categories may again
be defined for the effects of vegetation only. It should be noted that

I In using this approach seven of the twelve major categories fall entirely
wi th in  the “GO” range and 28 of the 46 types fall in the “GO” range. The

1 “GO” category may then be differentiated as any vegetation type that is
not Marshes (Type J) or Peat Cuttings (Type M) and any Coniferous ,
Deciduous , or Mixed forest whose average height is greater than 5 meters

I but for which canopy closure is less than 50 percent. Height and canopy
closure are used as discriminant s since these are directly related to

I stem diameter and spacing yet are more readily measured. Figure 5.3-4
indicates the other differentiations of mobility categories required for

1 IPB terrain overlays.

I 
- 

Soils

( The ETI/TAC analysis identified 16 different soi l types for
I consideration . Figure 5.3-5 -indicates the effect of each of the soils

on the speed of the 1-72 tank. For dry conditions , all but three of
I these soi l types; organic (type 15), organic salts (type 11), and fat -

organic clays (type 14) fall in the GO category. Under soil satura-

I tion conditions only lean clays (type 10, or organic silts (type 11)
change mobility categories . The res ult of this analysis indicates that

I for dry conditions only organic base soils will affect mobility , and
for wet conditions clays will also have an appreciable effect. The
basic data required for developing the IPB soil factor overlay, there-
fore , requires only the Identifi cation of clay and organic soils.

‘4 . -

I
H 5-17 -

- 
- - V . - .

4 ;
~~~ 

- -  
~- ~~~~~~~ ~~ -~~~ a

_ _ _ _ _ _ _ _  
_______________ -

: f t
~~~~~~~~~

’

~~



--
~~~~ 

w- — ---- - .  -
~~~~~~~ 

- -  - ---- — - -  - -  - - —

I

~ i

11”I
I I  I I . ,

~~~i I II ‘ a ~ (I-I I I I I ~ LI.IH’ J I I
I I I~

_i

I t ;  I
i t - .

I I 1 %- I I 0

I -®  I I~~~~I I- I i i I ~- I , I I

I I I
_ _ _ _ _ _  

I I i c

2 2

H 5-18

•~~~~ ,~1~~~, -’

-- ~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~ :.~~ ~ ~~~~~~~~~~ .~~~~ -

.- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘ ‘ 
— 

‘

~ ~~ 
‘ -~Li ________ -



~~-~ r 
- - - .  - -  

~~~~~

-

I

I $

~:! 
— 

~~ ~
.

I ~
- ~ X E

-( 
(~~ E 0

I- ~

I x ’JI~~JI

I -_i (I) a.

I
~~o 

-~~
()

~~~~~~U)

I
I ,—
I 

d— 0O~~~O,

= ______________________ U,

0 a)
0 .1~

a
o° A~~ 

a)
(I) Ifl ~~
u_i ~~- dO

I A

I I  0 ~ ~~~~~~~~~~~~~~~~~~~~ >4
~
0 ~ ..icI) Ey~ 

I—
-j i ~,I Z ~~O UJ Q ..J 

~~~ 
.0

I u_i 
~~~~~ ~~ -o

l 
u_i U, E -  b w

d—0 0 ’ i ~ 
Ii

~~~~~ - ZI— ZZ  .,-

I - 1° QI ‘iiI ~~~~O 4)

— - - — S2v~ UJQ E ,- 40

I ~~~~ 
~~~~~~~~~~~~~~~~ 

4)

~i ~~0

( — — —
I 0
I _ _  

4)

I 
— 40

-

I’ - id’u_ rJ
• 

• 0 -  -

~~~~~~~~~

I ~ C (56u1 ~dur d’ui 5d csdur-, - -

I-
_ _ _  _ _  

Cv)

U)

I .
)0

0 0 -

1 ’  
U.

~~ 
>.

- ~ SI ~~~ ~I
I ? 

— _ _ _ _ _  _ _ _ _

5-19

~~ ~~~~~~~~~~~~~~~~~~~~~~ -.~~~~ ~~~~~~~ - ~.

*~ 
-I ~~ r”- ‘ 

~~~~~~ 

~~~ 
‘~1r ~~~~~~~~! ~~~~~~~~~~~~~~



—-s.- V ~~~~~~~~~~~ 
-

- 
- .  — — - 

~

. 

-

I0~
I-

— 
0
z

I-,

a 0

Il I

I
IT 

g g

1 -

~~~ 

M r  

I

- I I ®  It~ 
U.

- : I ~

V 
_ _ _ _ _ _ _ _ _ _ _ _ _

I I 
I I ~ -

- .  
I I

C
C’1

5-20 - 

- 4

. : , :
~~~~

‘ - _ _

- t~~~~W~~~~~~~~~~~
’”

~~~ 
$ 

~~~~~ 
~~0 II *-~;‘~~‘ 1P#~~~~1IL. 

—--—

~ 

~~~~~~~~~~~~~~ 
—



— -
~~

- -

I 
-

Wetlands

- 
The wetlands overlay Includes the effects of streams, rivers ,

I lakes , and swamps on cross-country movement. The wetland is presented
- on the overlay in a manner which indicates the mobility that a ground

a force can maintain while having to traverse the obstacle. This
I - Includes concentration for approach , crossing, and dispersal Into

combat functions . Swamps are considered as STOP areas . All the other
I wetland types are evaluated in terms of their potential to be tra-

versed by fording, bridging , or ferry. These in turn are dependent

I on width , depth , current, and in some cases the nature of the bottom of
the wetland area. In order to generally categorize wetland areas an

I analysis has been made of fording , bridging , and ferry operations to
determine the terrain parameters that will Infl uence wetland mobility .

Figure 5.3-6 indicates the analyses for fording options. This

( Is based on an amphibious fording (limi ted to motorized rifle battalions)
I and shallow or deep wade fording. For the conditions of current, depth ,

and bottom required a plot is made of the speed of the armored fighting
vehic le versus the river depth. This indicates that If fording is
possible at all it will fall in the SLOW category.

Figure 5.3- 7 indicates the analysis for bridging options. This

f 
is based on either the use of mobile scissors bridging (1 per regiment)

I or pontoon bridging (1 per division). The analysis was performed
allowing for the bridging to reach the river and be installed as well

1 as the time to concentrate and cross. The figure Indicates the net
effect on mobility as a function of the time to reach the river and

) install the bridge . It Is assumed for rivers less than 40 meters that
the scissors bridge will be used since that is its maximum capability .

1 ’ For pontoon bridging the net effect of bridging on mobility is also
a function of the river width since this affects construction time.
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As in the example indicated In Figure 5.3-7, if a one-hour transit

is assumed for bringing up the pontoon material then that effect on
- 

- mobility can be expressed in terms of the ri ver width . It is again

- ( important to note that for reasonable delay time s (1-3 hours) in
bringing up the bridging equipment, bridging for widths less than 40

( meters will fall in the SLOW category and that greater than 40 will
f a l l  in  the VERY SLOW category, up to the maximum of 250 meters.

Figure 5.3-8 indicates the analysis for wetlands that riust be

i traversed by ferrying operations . There are many variables in such
I an analys is , the most critical of which is the setup , load and unload

times for vehicles . For this analysis two-minute load/unload times
were used and a two hour set up time . It is further assumed that ferry
operations will only be used where bridging is not feasible and at

I. widths greater than 200 meters. The analysis indicates that ferry
operations fall In the VERY SLOW category unless the width of the

I wetland exceeds 1,000 meters in which case it would cease to be a
viable option for a large force.

The critical terrain factors, therefore, in determining mobi lity
across wetland areas are the w idth , depth , current, and i n some cases
the condition of the [~ ttom. In all cases the wetl ands will fall in

- 
the SLOW category or below unless the width Is less than 6 meters and

I the depth less than 1.5 meters in which case armored fighting vehicles
can ford wi thout difficulty and concentration at crossing points Is not

( required. So long as the wetland is no greater than 40 meters in width
the mobility will be no less than SLOW and so long as it is no greater

i than 1 ,000 meters in width the mobility will be no less than VERY SLOW .
I Therefore , it Is possible to reduce the wetlands terrain considerations

to the width and the question of whether the depth is less than 1.5

I meters .

I I 
- 
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It should be noted that considerations for approaches to river

I crossings are included In the slope and soils overlays . It should
also be noted that the simplification of data required for the wetlands

~ 
( is due to the fact that the concern for this application is only wi th

* 
- the mobility for large units over relatively large areas of terrain.

I The method an enemy would use for overcoming the obstacle and exact

crossing or bridgi ng points are not of concern, only the overall

f 
- mobility impact. For instance , the SLOW category encompasses fording

and scissor bridging . The factors that-an enemy would evaluate in
choice of method or placement are not important for the overlay deter-

I mination . Whatever choice that Is made the result is SLOW so long as
the width does not exceed the capabilities of (40 meters) the scissors

t bridge .

I A summary of the cross-country mobilIty categories, category
boundaries , and terrain data discritninants between categories is

I presented in Figure 5.3-9. To determine mobility category the analysis
starts with the STOP category. Terrain which meets the criteria for the
STOP category is assigned this category; If not the VERY SLOW category

• Is tested. If the terrain meets the criteria for this category it is
assigned unless It has already met the STOP category requirements. The
analysis continues through the INHIBITED category. If the terrain was

- 
not been assigned to the first 4 categorIes It Is assigned to the GO

I category.

1 5.3.2 Lines of Communication

The treatment of lines of coninunication mobility dIffers from
I cross-country in two respects. The first is that throughput Is

expressed in terms of battalions per hour along the line of coninu-

I nicatlons rather than across a kilometer of front. The second is
that mobility is not tied to armor fighting vehIcles alone but
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I

( includes whee l vehicle progress as well. Since lines of conununica-
tions must pass support units as well as combat battalions, the

- 

time to pass a division becomes ~ significant a measure as battalion s
per hour. A differing standard of advance is also used since doctrinal
advance rates along roads for mi xed columns is approximately twice

I that for cross-country.

Using the doctrinal rate of advance of 25 KPH and the doctrinal
formation of battalions traveling 5 Km apart with 50 vehicles per

j battalion , the nominal GO rate for a single road for which the for-
mation and speed can be maintained is approximately 5.5 battalions

I per hour. For a division to pass 13-16 battalIons plus 2,000 wheeled
vehicles at the average rate of 35 KPH and 15-meter spacing will take

1 approximately 4 hours for the same road. The definition of the other
four categories of mobility follow as in the case of cross-country.
The INHIBITED rate is nominally half the doctrinal rate, 2.8 battalions
per hour or 8 hours to pass a division . The SLOW rate is nominally
that rate of dismounted Infantry which is 1/5 of the motorized rate

I or approximately 1.3 battalions per hour or 18 hours to pass a division .
The VERY SLOW rate Is based upon a continuous road clear ing operation

I for mines or obstacles at the nominal rate of 0.5 battalions per hour
or 48 hours to pass a division . Boundaries between mobility cate-

I gorles are again selected on the basis of the geometric mean between
nominal values . Figure 5.3-10 summarizes the mobility categories,

I throughputs, and category boundaries for lines of communication .

r- 
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Roads

I - Roads are the primary factor overlay for lines of communication .

- Basic map data provides indi cations of four road categories. These are:

4/6 Lane Highways
- 

Main Road (6m or more )
- Secondary Road (5-7m) 

-

- Connecting Roads (4-6m )

- 
Data is also provided on whether the road is hard surfaced, or unimproved.( For use in the IPB lines of communication overlay, these road categories
must be associated with one of the mobility categories.

The evaluation of a roadway is based upon its ability to support

I the doctrinal rate of advance for mi xed or wheeled traffic in the doc-
I - trinal formation and spacing. The hard surface primary road of 6.0

meters or greater will support a single column advance at this rate
and formation for either mixed or wheeled traffic. It therefore is

- 
the standard gauge for GO mobility . A secondary road of 5-7 meters is

I - capable of supporting armored fighting vehicles alone in the doctrinal
formation at the GO rate, however , time to pass a division of mixed

I 
- 

traffic is considerably degraded by surface destruction ~nd choke points
- caused by turn radii , overpasses , etc. The effect is to increase the

time to pass a division to 6.0 hours with a mixed column advance of
I - between 15 and 20 kilometers per hour. Connecting roads are not only

-- restricted by their width but also by an average capacity figure of

1 4,950 tons forward or 990 vehicles per day. They are capable of
supporting up to three battalions or 990 vehicles per day. If used

I by combat battal ions connecting roads will be limi ted to the one time
use of 3 battalions . They may be used alternatively to pass approxi-

I mately one-half of a division ’s wheeled vehicles forward In 24 hours.
A connecting road therefore will be considered SLOW for up to 3

( battalions and STOP for any force of regimental size or greater.
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It should be noted however , that two parallel connecting roads will
I support a s ing le regiment at SLOW .

( Four or six lane highways are capable of supporting the equivalent

- 
of 2 columns of mi xed vehicles at the doctrinal rate of advance and

I with doctrinal spacings . This equates to over 10 battalions per hour
or 2.0 hours to pass a division . This is a special mobility category

I for lines of communications whi ch is defined as GO PLUS.

The mobility categories, their equivalent throughputs , and times
L to pass a division for each road type are given in Figure 5.3-11.

I - Bridges

I Bridges are often the mobility limiting factor for roadways since
* 

they can represent choke points due to weight limi tations or reductions
- 

in road width or road shoulder. The weight limi tations are binary, they
- do or do not cause a STOP condition . This is dependent on the unit type
- under consideration. Tank battalions will require bridges of at least 40

I - tons while motorized rifle battalions will require bridges of up to 14
- tons. The impact of load bearing weight can only be to cause a STOP

1 - condition. If the bridge will support the armor then the mobility 
-

- 
consideration will be determined by width and other constrictions.

- 

Normally the bridge will only change the mobility category of the

I 
- 

line of communication If it Is narrower than the rOadway. The percent-
age degradation in mobility depends upon the bridge width and the type

I of roadway. When developing the lines of communications overlay the
I mobility rating of the road is degraded by the percentage indicated in

1 Figure 5.3-12. Bridge weight restrictions must be indicated by accom- 
- 

-

I panying tabular restrictions by vehicle type.

II 

- -  - .  
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5.4 THE DEVELOPMENT OF MOBILITY CORRIDORS

- - The combined obstac le overlay presents the characterization of

I cross-country terrain and lines of communication In terms of the five
categories of mobility. The result is a mul ticolored overlay as shown
in Figure 5.4-1 wIth each color conveying relative mobility of military
ground forces across the terrain. The goal of an IPB terrain analysis
Is to identify potential favorable corri dors of movement for enemy
forces from this basic terrain presentation. The mobilit y corridor
overlay is therefore a simplifi cation of the combined obstacles over-
lay which highlights the best routes of enemy mobility across the

1 terrain in question . However , mobility corridors can only be estab-
[ lished for a particular force size. For example, a GO corridor for 

-

a regiment may be SLOW for a division , and VERY SLOW for an army.

1~ The mobility corridor analyst then maps out the best corridors

[ 
- 

through a region and identifies the mobility category for an echelon ,
e.g., -regiment. This process is initiated by assuming a start point

n and an objective end point for the enemy force . Alternate routes are
I then traced manually across the combined obstacle overlay, traversing
~ only GO and INHIBITED areas , and SLOW areas If there Is an advantage

I to doing so. For each route identified a choke point Is identified

- 
as shown in Figure 5.4-2. The width of the choke point Is measured

I and multiplied by the throughput for that area of terrain. The result
• will be the number of battalions per hour that can pass the choke point.

( In the example shown in Figure 5.4-3 , the number of battalions per hour
is 2.8. At the doctrinal rate of advance the equivalent pass rate for

F 
a regiment is 7 to 8 battalions per hour, meaning the entire regiment

I should pass in approximately one-half hour. 2.8 battalions per hour
represents approximately 35% of the doctrinal rate for a regiment and

I falls wi thin the SLOW category. Therefore , the enti re corridor will be
- 

indicated as SLOW for a regiment. Several alternatives are evaluated

~~Ei -
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1~~ and the two or three highest mobility corridors are selected for the
1 - overlay. Where there are small critical areas of VERY SLOW these are

also considered as possibilities if opening these areas through
unusual engineering efforts would signifi cantly alter the corridor

- 
picture. The net result of the mobility corridor overlay is to por-
tray each of the more favorab le corr idors in terms of the rate of
advance a fixed size force can nominally achieve in the corridor.

- 

The mobility corridor can also be modifi ed to reflect the same
informatIon when logical friendly obstacle or barrier plans are

- 
P initiated . These are preplanned mine fields , obstacles , blocking

I positions , etc., that can dramatically change the mobility corridor

I picture. For each mobility corridor overlay there will be a modified
overlay which will reflect the mobility corridor picture when a pre- — —

- I planned friendly obstacle or barrier plan Is applied . The modified
mobility corridor normally will reflect a reduction in the number of

I I corridors or the mobility rating wi thin a corridor.
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SECTION 6. DEVELOPMENT OF AUTOMATED TERRAIN OVERLAYS FOR
- EXPERIMENTATION

1 - A signi ficant part of Phase A of the TIAX Program was devoted to
the development of automated displays of terrain overlays incorporating

I - 

the design concepts described in previous sections. The displays were
developed utilizing IBM ’s Tact ical Systems Demonstration Facility (TSDF)

I at Gaithersburg , Maryland. This section will describe the capabilities
- 

of the TSDF, and how the terrain data was converted and digiti zed for

I’ demonstration purposes .

- 6.1 TACTICAL SYSTEMS DEMONSTRATION FACILITY (TSDF)

IBM’ s Tactical Systems Demonstration Facility (TSDF) is comprised
I of general purpose hardware and software installed in a physical layout

— 
designed to simulate an S-280 shelter In an Army fielded Tactical Oper-I, ations Center (b c). Figure 6.1-1 shows the physical facility with the
three display terminals In the main viewing area.

- Al though remotely located , an IBM System 370/168 is an integral
- part of the TSDF capability . It operates in time-shared mode to support

• the Color Graphics Display System (two of the terminals in the display
shel ter), as well as other ADP activities throughout the facility . In
addition to comprehensive software development support , the 370 also
provides extensive information handling capabilities in the form of the
NIPS (NMCS Information Processing System) data base management sys tem.

- NIPS offers a broad range of DBMS capabilities including an ability -

to rapidly develop application s tailored to military command/control
and intelligence systems . Comprehensive sets of graphics software
reside in both the 1130 and 370, enabling experimentation wi th graphic
displays on either system. The TSDF was basically established during

I
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I
the DIVRAS contract and has been upgraded through subsequent contract

1 work as well as Internal IBM investment. A current system configura-

tion is depicted in Figure 6.1-2.

Another feature of the TSDF is the 105 friendly and enemy order

of battle data base, drawn from the data utilized by the Army for
- FM—222 tests at Ft. Hood. This initia l data base (which was built

I up through additional free-play entries during FM-222) was augmented
- during DIVRAS with data derived from a 6-hour traffic scenario that

produced over 6,000 sensor detections and tactical message Inputs to
I - a division TOC. It was later expanded further to include TACC areas

of interest, air resource data, and sensor management information.

A DIV system using an IBM 1130 as a controller was utilized for
Phase A TIAX experimentation since the software functions already resident
in that system and the operator interactions available at function keys

I 
- required least modifications to accommodate TIAX requirements. The

general manipulati on capabilities of the 1130 DTV system as applied to
both the compose ’ and “demonstrate” requirements of TIAX are shown in
Figure 6.1-3.

6.2 TERRAIN DATA AVAILAB ILITY

During the init ial task of TIAX Phase A , reviewing the baseline
IPB concept and its current status of implementation , It was deter-
mined that the most current and comprehensive set of terrain analyses
sui table for TIAX use are being produced by the Army ’s Terrain Analysis
Center at Ft. Belvoir. In response to requirements levied by 18th
Airborne Corps Hqs., and in support of a separate project sponsored
by INSCOM, ETL/TAC -Is producing sets of 1:50,000 scale clear acetate
overlays of terrain subfactor data . SpecIfic overlay types, the
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1 .  information included on each overlay, and an overlay extract is
presented in Figure 6.2-1. Development of these types of overlays
is a meticulous process. Some of the data Is derived from the basic• I maps; however, much of it must be collected from many other diverse
sources. Take the vegetation overlay, for example. General areas of

I vegetation are shown on maps , but this must be upgraded for currency
using aerial photography. The specific types and sizes of vegetation
are usually discernable from photography. These are plotted to a
level of resolution on the overlay of about 1/4” circle--roughly 20Cm

I on the ground. The vegetation types are broken down Into 46 different
categories. They discriminate coniferous forests from deciduous ,
classify by combinations of height and canopy closure , and include
other general forms of vegetation such as swamps , orchards, vineyards,
etc. Each terrain factor overlay has similar levels of resolution and 4I detail.

I. A composite overlay (CCM) is built by first converting pertinent
factor overlays to mobility terms. This Is accomplished wi th minor

I - 

automation support by a series of equations that convert the terrain
I - classifications for each overlay type to a common mobility scale. The

factor overlays are then manually combined wi th each other to build
I.. up to the sumary composite. The process is time-consuming and

arduous , requiring large numbers of computations for each overlay,
and careful concentration during manual compositing.

I The resulting acetate overlays are quite detailed , and the com-
bination of 11 overlays for each 1:50,000 map square presents the user

I with a tremendous amount of terrain information about that area. The
problem of physically handling the large number of overlays required to

i - monitor even a division area of interest is a serious deterrent to their
I use , at least in real time during battle conditions.
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This set of overlays is designed to be utilized manual ly In
conjunction with 1:50 ,000 Army maps as background . In order for
this data to be meaningfully manipulated and displayed in an
automated system, convers ions of scal ing informati on , as well as
transfer of the data itself , had to be accomplished . The process
of consolidating the multiple overlay legends into a single scale
relating to the terrain effect on military mobility was described
in Section 5; the procedures for converting the actual terrain sub-
factor overlay data into digitized form for experimentation during
flAX Phase A are explained in the next section. In addition , the
overlay data had to be inserted into an area around Cleburne , Texas ,

; i in order to take advantage of the considerable work already accom-

I plished in developing a scenario driven test bed. This terrain
“transp1ant’~ was accomplished by developing the 1:250,000 cross-I country movement overlay for a 3 map square (N-S) x 4 map square (EW)
area utilizing the real data. This was “dropped” onto the Texas l ines

I of coninunication , and necessary adjustments made. Next, two 1:50,000
map sectors of real data were selected , primarily on the basis of a
general ‘fit” with the Texas river (Brazos). The full set of overlay
data for these two 1:50,000 map squares was retained and utilized

- intact ; thus the integrity of the data relationship through the 11
I overlays was retained. The 1 :50,000 LOC’s were tied into the Texas

- LOG ’s outside of their map square area, and only at the 1:250,000

I scale. The Brazos River was re-shaped (also at the 1:250,000 scale)
to conform to the river as it appeared in the real data. Other

1 1:50,000 squares were placed into the 1:250,000 viewing area so that
additional detailed data could be developed if desired in the future.

I!
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6.3 DATA CONVERSION PROCEDURES

The acetate overlays provided by TAC/ETL were treated as two
different types for Input Into the IBM seven-color 1130 DTV:

(1) line vector data , which consists of the road , stream,
rai lroad , etc., overlays , and

(2) pattern data, which consists of irregularly shaped
areas that identify the characteristics of vegetation,
soils , slopes and their composites.

- The general data conversion processes for these two types of

I . data are shown in Figure 6.3-1. This approach was selected to take
advantage of the existing capabilities of the 1130 DTV as a graphic

I display system. As currently configured the system can display
vector, alphanumeric and specially designed characters in any of

I seven colors: red, green, blue , cyan, magenta, yellow and white.
The screen can resolve 480 pixels vertically and 640 horizontally.

f However, because of software limi tations specially designed character
I set was limi ted to a 16 x 16 pi xel size. This produces a square about

1~ 
3/8” on side when displayed on the TV monitor. Since, at a scale of

1 1:50,000 this is equivalent to a square 0.5 I(~n on ~ side , it was
adequate for displaying terrain (vegetation , slope, soil , cross-country
movement) mobility overlays. The colors and patterns designed for the
purpose of displaying terrain mobility are shown in FIgure 6.3-2.

Some general requirements for designing the character set were:

1. At least one terrain overlay had to be merged with LOC s,

r coded streams, military situations, and potential corridors
I coded for rate of advance.

I
I
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I .

2. Color and/or shape coding of the different types of data

should be easily and quickly interpretable by viewers .

m a t  is , minimum learninq curve is required . Further ,

they should stand out so tnat different types of data
( terrain versus roads versus corridors versus mlitary
situati on) can be differentiated when merged together.
mc screen snould be as uncluttered as possible.

3. For a scale of 1:~3 ,3O0 the ground resolution of a one-half

~ l ometer on a side .dll rovide sufficiently accura te
terrain data representation.

In order to i~iect the above needs , the 1 :~
) ,J03 terrain s~bfactor

• ( over lays were ranually translated from the ace tate format provided by
1 tne TAC into terrain mosaics (see (A) part of Figure .3-l), each

mosaic consisting of L~OJ squares (33 vertical by 40 norizonta l).
Tne translation was made by laying a transparent grid on top of the

1 TAC overlay and detarmining the dominant terrain characteristic in

f terms of the 5-part nobility scale (go, inhibited , slow , very slow ,
stop ) in eacn block and recording the data on a worksheet, like that

I in Figure o.3-3 . This da ta was then read into an ID.’1 37~D whicn pro-
u~ces punched cards for reading Into the DIV. tihen tne data is input

- into t,~e lily , an operator at tne JTV console reads the des i red crier-
acters onto the stored mosaic so that a color coded (i.e., red stop ,
greenzgo , etc.) comouter-generated overlay results on the monitor.
Two new functions were added to the sys ten: the DAB function , for
changing individual elements in an overlay , and the PAINT function
for crianging groups of elements in an overlay .

~
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The process used for digitizing the line vector data is depicted
- in the (

~
) part of Figure £.3-l . Here, the TAC acetate overlay is

I mounted and then ‘ read” by a conventional TV camera . The analog output
1 - is video mixed with mathematically derived and digitally generated nuap

- coordinates . The mounted overlay is then aligned with the digitally
I generated coordinates . When appropriate alignment is attained an

operator at the DIV console traces the analog overlay on the screen

1 by using the cursor driven by the joy stick. The digitized screen
coordinates of the vectors drawn are stored and the overlay becomes

I available for digital manipulation and/or display .
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SECTION 7. TIA X EXPERII4ENTATION - RESULTS AND RECOMMENDATIONS

In this section the results of Phase A of the TIAX Program are
presented In terms of descriptions and examples of the end products
plus a suninary of what was learned and resulting recomendations.
Section 7.1 will describe (1) the demonstration sequence , keying parts
of the sequence to color photographs of selected display scenes ,
(2) the graphic scenes of data contained In the demonstration data
base In the TSDF; and (3) the scenario data utilized as background
for developing a realistic military application of analyzed terrain

I information.

- 7.1 DESCRIPTION OF T IAX PHASE A END PRODUCTS

In order to demonstrate the automated IPB terrain analysis products
In an operational environment , the demonstration sequence was based on
OIVRAS scenario data (SCORES II) already developed and resident in theI TSDF. The scenario data portion selected deals wi th second echelon
movements during the early morning of 0+3. Figure 7.1-1 Indicates the

I general battlefield situati on at 0930 hours on 0+3 at which point the
IPB terrain analysis is performed in the demonstration sequence. Figure
7.1-2 is a sunmiatlon of the scenario actions used as a basis for the
T IAX Phase A demonstration sequence. Time phased enemy unit locations

I over the indicated time period are a part of the data base .

FIgure 7.1-3 shows one of the demonstration sequences used to
Illustrate the operational utility øf TIAX terrain and mobility over-

1 
lays. In this demonstration there Is representative dialogue between

I the 6-2 and Division Con~nander concerning a suspected envelopment
movement that brings out how various combinations of terrain overlays

I could be combined to support the Coninander’s decision process.
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In this instance an analysis using automated terrain overlays In
consonance with military situation overlays has enabled the G-2 to
predict likely river crossing points and enemy corridors of advance.
The figure also references a set of color photo reproductions of actual
displays at various points in the demonstration sequence. These were

selected -from a total of approximately 25 to illustrate the variety
of composite scenes displayed.

In Figure 7 .1—4 a Cross-Country Movement (CCM) overl ay is di splayed
over a map background and military situation overlay. In this case, a
two-color mobility scheme was used (Green=GO, Red=STOP) as a general

- I ‘Indication at the smaller scale (1:250,000) of where the terrain can be
traversed cross-country. The- terrain data was compiled for weather
conditions on a “hot July day” (indicated “HJD” in the figure title).

FIgure 7.1-5 is an enlargement to 1:50,000 scale of the area south-
east of Folger in which a composite of the more detailed map background,
the military situation overlay in that area, and the cross—country move—
ment (CCM) terrain overl ay are displayed together. On this CCM the full
5-part mobility scale Is used, indicating the sumary of terrain mobility
factors for slope , vegetation and soils in mobility terms ranging from
STOP (red) through VERY SLOW (magenta) , SLOW (yellow ) , INHIBITED (cyan)
to GO (green). The color/pattern legend is shown in the upper right
hand corner of the picture. (An enlarged version ‘Is given in Figure
6.3-2.) ThIs scene allows interpretation of the total cross-country
terrain situation in context with a map and current enemy/friendly
force locations.

Figures 7.1-6 and 7.1-7 are scenes comprised of the same sets of
overlays except the CCM overlay has been replaced by terrain factor
overlays , in these cases slope and vegetation. The same mobility

i i
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scale and color coding is used, and thus they look exactly like the CCII
overlay. The data , however, represents the effects on mobility of that

L terrain factor only.

F Figure 7.1-8 shows the same scene but wi th the soils overlay repre-
sented at a time when the soil is saturated with water. This in con—
junction with the soils overlay on a hot July day provides the ful l

I - range of effects on mobility due to soils. This approach allows the
analyst to judgnentally Interpret the impact of rainfall , taking i nto

I - account how much rain for how long, slope factors , wind and other drying
factors , etc.

LI
In Figure 7.1-9 the map background has been mobility color coded

to form the lines of comunications (LOC’s) overlay; it is displayed
- together with the mobility color coded wetlands overlay (basically

1~ 
rivers and streams in this case). To facilitate visual discrimi nation

I of roads versus rivers, the followi ng modified color coding scheme is

1 - 

used:

LOC’s White = GO+ — superhighways and primary roads

f Green = GO secondary roads
Yellow INHIBITED connecting roads

I • 1 - -

WETLANDS Cyan GO = Width <6m -
, 

-

and
Depth <5.5m

Blue SLOW Wi dth 6-40m

Depth>5.5m

Magenta — VERY SLOW - Wi dth 40-l,000m
and
Depth >5.5n~

I]
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I
I. The purpose in presenting roads and rivers In this way is to

convert all terrain factors that can infl uence military ground move-

L ments to a single mobility sca1e~ so that the overall effects of
terrain (including roads, rivers and built-up areas) on troop move-
ments can be assesse d .

I- An explanation of the basis for these mobility ratings is included

in Section 5.

I As indi cated earl ier , Figure 5.4-I is a color photo of the combined

- 
obstacles overlay. This assembles the net effect of all terrain influ—

ences on mobility onto one display . It consists of the cross—country

movement (CCM), LOC ’s and wetlands overlays. Wi th this total mobility

I4. picture , plus knowledge of where the enemy is now and assumptions about
-. where he wants to go, the analyst can identify and trace out the mobility

‘- corridors avai lable. In FIgure 5.4— 1 , knowing that (1) the red force is

- movi ng into the scene from off screen to the upper right; (2) he will

- probably try river crossings somewhere in the left half of the screen;

I and (3) the green and cyan areas are favorable terrain, the red and 
4
4

4

magenta unfavorable, and the yellow marginal , the intelligence analyst

I can qui ckly trace the corridors of advance the enen~ has available to

him.

- - Figure 7.1-10 shows the results of that analysis. The mobility
corridors outline probable enemy routes toward assumed objectives, taking

I into account the mobi lity effects of terrain and LOC ’s. The cyan corridor

- in the center Is the one that affords most rapid advance toward assumed

1 crossing areas. The color codes Indicate that the central (cyan) corridor

- 
will sustain a mobility rate of INHIBITED (nominally 3.75 battalions/hour)

I for a regimental size force while the yellow corridors will sustain a
- 

reg1me~ta1 rate of SLOW (nominal ly ‘1.6 battalions/hour). The ratings of

F the corridors are determined based on the choke point within the corridor,

- - 
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[ and take cross-country terrain and LOC’s Into account (LOC ’s are

usual ly not limiting). A more detailed explanation of mobility

I corridor rating Is contained in Section 5.

- In Figure 7.1-11 , the effect on mobility corridors.,of implementing
a barrier plan is illustrated. The solid red circles represent mining
the roads , and the red cross-hatched triangle Indicates the demolition

1. of a bridge. The display shows the resulting corridor situation

- 
(assuming those actions are carried out) superimposed on the CCM,

I military situation and barrier plan overlays.

I These and other display scenes are stored on- disk in the 1130 DTV
- system in the TSDF. The scenes were digitized in layered sets of data

called overlays , thereby enabling various combinations of elements to
- be fitted into di fferent derionstration sequences. The set of overlays
- utilized in the demonstrations gi ven during the latter part of TIAX
- Phase ~‘ is presented in FIgure 7.1-12.

1.. 7.2 RECO~?IENDATIONS

F The study and demonstratIon efforts reported herein have been an
— attempt to define IPB techniques and automation aids In an integrated

~ 
J- functional concept capable of incorporation in a Corps or Division TOC.
1.. Reconinendations for further effort In this di rection are offered below,

~ I... • Study results suggest that the Army examine more thoroughly

- 
the echelons ‘In which a fieldable IPB system would logically 4

be appl ied. It is IBM ’s initial finding that the automated
IPB package has most chance for success If applied at the

~

- I - corps and division TOC echelons. Friendly staff elements at
these echelons are concerned doi~Inantly with movements of

i larger enemy forces over the ground. It appears feasible to

- 

I analyze in advance the corridors/terrain accessible to these

~. ~:
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TITLE SCALE DE SCRIPTION

[ I. Cleburn e Map 1:250.000 Roads and Bridges, Town Bounda ri es. Coordinates , Grid
Ticks . Mai n R i ver . Folger and Granbury Map

Boundaries Outlined[ 2. Cleburne Military 1:250,000 Enemy and Friendly Unit Locations and Boundaries , FEBA
Situation

I 3. Cleburne Cross-Country 1:250,000 Two Color Cross-Country Movement, abbreviated Military
Terrain Situation , Map Background

4. Folger LOC’s 1:50.000 Folger Roads Color Coded for -lobi lity . Tow,i Boundaries

( - 5. Folger Map 1:50.000 Roads , Streams, Town Boundaries , Map Coordinates and

Grid Ticks

6. Folger Wetlands 1 :50,000 All Rivers and Streams Mobility Coded

( 7. Folger Military Situation 1:50.000 Enemy and Friendly Unit Locations . FEBA

8. Folger Obstacle Plan 1:50,000 MIned Roads , Blown Br idg2s
0

I 9. Fol~er Map and Military l:50 ,OCO Roa ds , Streams , Town Boundaries , Map Coordina tes, Grid
Situation licks , Enemy and Friendly Unit Locations , FEBA

- —I
10. Folger Vegetation 1:50,000 5 Color Coded Overlay - Mobil ity as a Function of

( Vegetation

11. Folger Cross-Country 1:50,000 5 Color Coded Overlay - Product of Vegetation, Slope ,
Movement Soils I a..

12. Folger -1 oils 1:50 ,000 5 Color Coded Overlay - Mobility as a Function of Soils

- 13. Folger Slope 1:50,000 5 Color Coded Overlay - 1-lobility as a Function of
Surface Configuration

~ I’ I.—
14. Folger Mobility Corridors 1:50.000 5 Color Coded Overlay - lioullity as a Function of

- Mobility Corridors

* 15. Folger Soi l (Wet) 1:50,000 5 Color Coded Overlay - Mobility as a Function of Wet ‘7

I- Soils and Flooding

16. Folger lObility Corridors 1:50,000 Subset of LOC’s and Str~ams Merged with the Cross-
and Terrain Country Movement Overlay and Corridors 3

I
1 17. Granbury Map 1:50,000 Map Coordinates and Grid Ticks , LOC’s. Coded Streams,

Town Bou ndar ie s

I . 18. Granbury Soil (Wet) 1:50,000 Flood Plains Color Coded by Cross-hatching

- 19. Granbury Vegetation 1:50,000 5 Color Coded Overlay - lobili ty as a Function of
Vegetation

20. Granbury Soils 1:50,000 5 Color Coded uverlay - ioL.illty as a Function of Soils -

- 21. Granbury Slope 1:50,000 5 Color Coded Overlay - -~b l1i ty as a Function of

I .
Surface Configuration

22. Granbury Cross-Country 1:50,000 5 Color Codeu Overlay - P r o d u c t  of V eg e t a t i on . Slope,
Movement Soils

i 
[
II 7-20
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I
f larger enemy forces as they wil l be generally limi ted to

wi der fronts and can be safely or rapidly moved in very
constr icted, difficult terrain only with unusual and time
constsning efforts. The enemy forces being dealt with by

I friendly comanders at the echelons of regiment and battalion
- are the smaller elements which more readily can maneuver

- through the difficult terrain and obstacles. Their actions
and routes are much more difficul t to analyze and predi ct in
advance of conflict; if predictable at all it will be because

[ the friendly comander and i ntelligence staff have directly
examined the detailed terrain , an unl ikely advantage in most

( situations.

• - 
The study effort to date suggests that an automated system

I at the higher echelons described would function effectively
with terrain/weather effects data at a granularity level

I substantially less than that currently in preparation. The
example of soils data as discussed In Section 5.2 is cited.

( The Ft. Belvoi r soils overlay on acetate delineates 16 soIl
classes. If examined for effects on armored vehicle mobility
it is found that the 16 classes can be grouped into at most 5.

- Wet weather conditions signifi cantly affect mobility In only

i - 2 or 3 of the soi l classes. This suggests that the prepara-
I - tlon of such data , If -dominantly for application In auto-
• mated IPB work , could be substantially simplifi ed.

This should not be construed to deny the value of the infor-
matlon represented by the Ft. Belvoir TAC Laboratory. Some
data not required for automated overlay presentation could well

( - have value If stored in manual files .

- 

1 
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‘— The analyst uses prestored overlays of gross soil classes to
rapidly narrow and focus his analysis of soil/surface condition

F effects on mobility. The advantage of including only the right
- degree of granulari ty of data in the automated system Is to j
- keep the analyst’s workload at a manageable level for function-

I ing in a real—time environment.

( • A result of the present contract effort has been to provide
an initial definition of what data are militarily signifi—

j 
- 

cant for an automated IPB system. The concept suggests that
in addition to limiting granularity of terrain/weather data

I- (as discussed in the paragraph Ininediately above), It should
- be feasible to design partial arrays of enemy forces that

1 
provide for discrimi nation between options without pre—

1. senting the analyst wi th the total array of battalions and

- 
support elements that constitute a type division. The

— 

study has resulted in a definition of process flow steps
- 

and an ini tial structure of data base elements and displays

I that suggest the levels of militari ly significant data.

• A resul t of the study is an understanding of the scope and
1 - the magnitude of the input data automation task needed to

1 
‘ Implement such a system, Proceeding from the definition of

I ~ number and types of files and displays and the steps needed

- 
for their creation, It is possible to initiate the sizing of

I system characteristics Including instruction sets, main
memory and peripherals.

• The display hardware used In demonstrations In this phase
was an existing facility device as described In Section 6.2.

U The display is a character (not pi xel) addressable device.
- It is threfore inherently limiting when It comes to storing

7-22
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- and displaying terrain factor categories . For example , at
a 1:50 ,000 scale , the basic square spot that can be m dlvi-
dually illuminated is equal to 500 meters on a side. This
means that when converting data for digital display , the
manual or machine algorithm technique would at best yield[ the resolution of this spot dimension . A better approach
to overcome this condition Is selection of a true pIxel

- 

~ J device in which Individual pi xels are capable of being
- 

addressed and illuminated . Such devices are available
- 

with color/shading characteristics and device speeds equlva-
I - lent to the character-oriented devices.

• Effort under this contract has resulted In definition of
- an organized and systematic approach for effective real

time use of IPB techniques during conflict periods. This
Is felt to be a potentially powerful extension of IPB

~ 
concepts which heretofore have been directed primari ly

- at preparation before the battle., i:
: Ii

I i

~ F
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APPENDIX A

- ( DETAILED LIST OF

MAJOR APPLICATION DATA BASE
I CATEGORIES AND MAJOR DISPLAY

-~ CATEGORIES
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MAJOR APPLICATION DATA BASE CATEGORIES

[ 08-A TERRAIN/WEATHER FACTORS DATA BASE
- 

- DB-B COMPOSITE MOBILITY FACTORS DATA BASE

[ 08-C DOCTRINAL TEMPLATES DATA BASE

DB-D SITUATION TEMPLATES DATA BASE

I - DB-E EVENT TEMPLATES DATA BASE

DB-F DECISION TEMPLATES DATA BASE
I,

DB-G CURRENT OPERATIONS/CONTROL PARAMETERS DATA BASE

- 

[18-H INPUT REPORT DATA BASE

D8-J SITUATION DATA BASEIL I~I [18-K TARGET AREA PLANNING SUPPORT DATA BASE

i 08-1 INTELLIGENCE COLLECTIOI-l SUPPORT DATA BASE
I 

(18-H ENEMY INTELLIGENCE DATA BASE

08-N FRIENDLY FORCE DATA BASE

~; Ii
I
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t! I 06-A TERRAIN/WEATHER FACTORS DATA BASE

I Map Background File
(includes primary roads, major built-up areas and

I major water)

Terrain Factor Overlay Files[ Slope
Surface/Soil - Dry

I Surface/Soil - Wet
- Surface/Soil - Frozen

i 
- Vegetation - in foliage

I Vegetation - wi thout foliage
Wetlands - Dry

~~
- I Wetlands - Wet

- 

- Lines of Coninunication

I - 
Built-up Areas
Intervisibility - Line of Sight

I Intervisibility - Other

- Terrain Technical Data Files

1. LOC Technical Data
Built-up Area Technical Data

- 
Aerial Imagery Index to Hard Copy Photos

5-

i- Weather Factors Overlay Fi le - 41. Weather Factor Effects on Operations

1 Weather Factors Technical Data File
- Weather Cl imatological Data (Seasonal norms, ranges for

1~ 
5-10 years)

Weather Degradation Factors File - For computing modIfications to

I - Surface/Soil Overlays end Wetlands Overlays as a function of
- near term weather forecast

- -

- 
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I 06-B COMPOSITE MOBILI TY FACTORS DATA BASE

Combined Obstacles Overlay File
Modified Combined Obstacles Overlay File

r Mobility Corridors Overlay Fi le
Obstacle Plan Techn ical Data Fi le

I ‘

- [iS-C DOCTRINAL TEMPLATES DATA BASE

I Unit Organizational Tables

- 
(includes organizational structure; personnel and equipment

1 - types and strengths)

I ~ Unit Spatial Templates for each of the following:

I - 

Echelon Mission/Action

Regiment MR Tank Offense , Main Attack

Offense, Secondary Attack

Offense , Meeting Engagement

I Defense, Retrograde
- Defense, Delaying/Reinforcement

F Road March
- 

Division MR Tank CA (ditto above)

Army MR Tank CA (ditto above)

1~
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I-
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• 1 f~ , 08-k) SI-TUATION TEMPLATES DATA BASE

[ NOTE: Situation Templates break down into several subcategories
enumerated below . They are unit-oriented and are modified

- doctrinal templates keyed to options, time sequence and area.

- Options Fi leI - Option A

— 
Option B) Option C, etc.

I ‘ Snapshots File
Option A

i Snapshot Al
I Snapshot A2

Snapshot A3

I Option B -

Snapshot Bi

I Snapshot B2, etc.
Option C, etc.

Situation Templates (within Snapshots ) Fi le
(These are unit-oriented , showing only the key differentiators

I between options)

I Situation Template All The occurrence of one or
I. Situation Template A12 more of these will ordinarily

cause the analyst to Invoke
- Situation Template A13 the associated Event AnalysisI Situation Template A14 Matrix/Event Template

Situation Template A21

I Situation Template A22
I - 

etc.

I -
A-5
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DB-E EVENT TEMPLATES DATA BASE

~r’j~ I NOTE: There Is an Event Analysis Matrix/Event Template for each
Snapshot. An Event Analysis Matrix/Event Template usually

~; I consists of multiple events (reports) which are linked over
a several hours period. The multipl e events are predicted
to occur in sequence following the Identification of a
situation template match.

I’ Event Templates File

Tabular Graphic

t I Event Analysis Matrix Al Event Template Al
Event Analysis Matrix A2 Event Template A2

~:- ~ 
Event Analysis Matrix 81 Event Template BI
etc.

I MI/TAI Gao Definitions Fi le

Template Planning File

Situation Template Workspace - for modification of existing

I Situat ion Templates

- Event Analysis Matrix/Event Template Workspace - for creation

- 
of new (or modification of existing) Event Analysis

- 
Matrices/Event Templates to permit collection and
monitoring of events not anticipated during the IPB
planning cycle.

I. Templates Index File - List of all Templates including unit type,

- 

echelon, geo-locatlon.

1. NAI/TAI Index Assignments File
List of all NAIs and TAIs in numeric order and indexed

I - to show assignment to Event Analysis Matrices and Event
- 

Templates.

F
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08-F DECISION TEMPLATES DATA BASE

1~I Decision Templates File
Snapshots from prestored snapshot file but modified to

- represent a predicted Enemy/Friendly disposition of forces
(includes historical versions).

- DB-G CURRENT OPERATIONS/CONTROL PARAMETERS DATA BASE

Friendly Commander ’s Mission/Plan/Target Extracts (from Op Plan
I - 

and Frag )

~ 
Friendly Conmiander’s Area of Interest/Area of Influence Assignments

I I System Control Parameters File (includes MI/TA! thresholding
- 

i parameters - time window and count)
1 Current Fi lter Parameters File (includes adjustable input filter

i parameters under control of this analyst)

- . 

. Battle Dynamic Geo Definitions (includes control areas , boundaries,

~ I 
FEBA, etc.)

-
~ I Conmiander’s EEl and OIR Lists

~

-

. Ii
* DB-H INPUT REPORT DATA BASE

• Input Message Queue (Unit ID, FOM or NA! message)I. Input Report File

• 1~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
D8-J SITUATION DATA BASE

~I
Aggregated Situation File (from G3)

- (includes historical versions)

A-i
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~ I 06-K TARGET AREA PLANNTNG SUPPORT DATA BASE

Prestored TA! Analysis Matrices File

and

- I Prestored TA! Templates File

t NOTE : There is a TAI (Target Area of Interest) Analysix
- Matrix and TA! Template for each Snapshot. These will

~ 
usually define multiple target areas of interest which

1 - are linked over a several hours period. Multiple
targetable events are predicted to occur in these

I TAIs in sequence following the identification of a
situation template match.

TA! Advisory Message Fi le
Advisory message sent by IPB analyst to FSE each time he
releases a TA! Analysis Matrix/TAI Template. It describes
the time window applicable and any special conditions which

- could impact FSE planning.

• 1. Potential Targets Data Fi le
F 

This is an additional file for handling ad-hoc target area

I of Interest information whi ch the IPB analyst elects to
send to the FSE.

Enemy Weapons Emplacement Overlay File

• 
. I- Friendly Weapons Emplacement Overlay File

f 1’
L
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D6-L INTELLIGENCE COLLECTION SUPPORT DATA BASE

Prestored RFI Set File
[ These are RFI sets which were pre-planned at the same time

the Situation Templates/Event Analysis Matrices/Templates - ‘

r were structured. The appropriate RFI set is released to
~~~- the t’IIDS at the time the IPB analyst invokes an Event

Anal ysis Matrix/Event Template for monitoring.

I
06-ti EMEMY INTELLIGENCE DATA BASE

Enemy Unit Data File (extracted from various Orders of Battle
including enemy position , status , capability , etc.)

- 
Enemy Weapons Technical Data File

- Enemy C-E (Communications-Electron ics) Current Assignment Data File

I - 
Equipment/Unit Correlator Data Fi le

NOTE: The fi les enumerated In this category are used by the IPB
- analyst in the process of creating Event Analysis Matrices/
• Event Templates and TA! Analysis Matrices/TA! Templates.I. .I- - 

-

I-
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I

~ I 08-N FRIENDLY FORCE DATA BASE

I Friendly Unit Data (Includi ng current position, status, capability

and planned position, status )

- 

Friendly System Doctrinal Templates File

- NOTE: The files enumerated in this category are used by the IPB

F analyst In the process of assenthling the Decision Templates

- for release to the Commander.
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- ~ I’ DISPLAY CATEGORIES

F D-000 Primary IPB Information Display Set

0—100 General System Control Display Set

I- I

~ I 
-, 0-200 Analyst Common Display Set

0-300 IPB Analyst Display Set

II,
I.
I.
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~ I - 0-000 PRIMARY IPB INFORMATION DISPLAY SET

~~
pi I[ Decision Template Display

1 - Modified Co~~ined Obstacles Display

Mobility Corridors Display

f
TA! Advi sory Message Display

~

NOTE: These displays represent the primary

~ I output product that results from the

IPB analyst’s effort. These displays

t i 
are periodically approved and

I. released by the analyst supervisor to
the Commander and G2/G3 Staff.

I
1:
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~ I - D—lOO GENERAL SYSTEM CONTROL DISPLAY SET

Dynamic Purge Control
Purge controls used by analyst supervisor to change

- 
the criteria the system has for automatic purging of

- 
- IPB stored data.

Analyst Area Assignment Control

~ I Used by supervisor to adjust boundaries between

- 
individual analyst gao-areas.

Filter Parameter Selection Control

~ I 
Used by Individual analysts to change system filter

I parameters on input report processing.

NAI/TAI Definition Control
Used by individual analysts to create or modify NAIl

~ I~ TA! control parameters (time window, count of reports
and/or objects) he wants automatically monitored.

Template Build/Modification Control
- I

Weather Effects Computation Parameters Control

r Used by analyst to set parameters for system compute-
I tion of weather effects on terrain.

: 1
~ 
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- D-200 ANALYST CON’ION DISPLAY SET

it

IPB Display Glossary

RFI Preparation Formats

II -

Input Message Queue
;~ l-~
~ I Prestored Query Menu

~: I - Prestored (Modifiable) Query Formats

~~
. I.; Prestored Query Response Queue

- NOTE: The prestored query formats provide the

~ I 
means for accessing/querying a nuiter of

- general data bases (see lists DB-G, 06-1,
- 06-N and 08-N) to retrieve/display Infor—
— matlon such as:

~ [ 
- 

Battle Dynamic Gao—Definitions
Commander’s EEl and OIR lists
Eneaw Order of Battle data
Enemy C-E Current Assignments

— iT Planned Friendly Unit Situation
-‘ etc.

V I!
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- 0-300 IPS ANALYST DISPLAY SET

- 

[ Map Background Display

~~

- r Terrain Factor Overl ay Displays (per 08—A list)

Terrain Factor Tech Data Displays (per 08-A list)

I Weather Factor Overlay Display
Ii -

Weather Factor Tech Data Display

~ I Combined Obstacles Display
- 

Obstacles Plan Tech Data Display
I Modified Combined Obstacles Display (repeated from 0-000)

Mobility Corridors Display (repeated from 0-000)

Prestored Templates Menu

~ I 
(Includes Doctrinal, Situation and Event Analysis

- Matrix/Event Template categories)

~ I 
Prestored Doctrinal Template Displays (per 08-C list)

Prestored Situation Template Displays (per 08-0 list)

I Presto red Event Template Displays (per 0B-E list)

Prestored Event Analysis Matrix Displays (per DB-E list)

1- NAI/TAI Geo-Deflnitions Display
• This is a tabular listing. The NAI /TAI gao-locations
• appear on the Event Templates.

- 
Event Analysis Matrix Build Format

I Used by analyst to construct new matrices.

~~ A—l 5
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0-300 (continued)

I [ Templates Index Display
Used by analyst to retrieve individual prestored j

I templates. LIsts unit type, echelon, geo-location.

1 NAI/TAI Assignments Index Display
I. Lists all NAI/TAI ’s numerically and provides index 4

to show assignment to Event Analysis Matrices/Event

I. Templates.

I NAI/TAI Area Summary Display
Provides the analyst with a status summary of all
NAI/TAI areas within an option that the system is

I. currently monitoring.

- Event Analysis Matri ces Summary Display
- -  Provides the analyst with a status summary of all

I.. Event AnalysIs Matrices within an option that the
system is currently monitoring.

-

~~ Decision Template Displays (repeated from D-000)

1’ Includes history file of released Decision Templates.

— Input Report Display

- Aggregate Situation Display

I This display is generated external to the IPB analyst
function. It Is used by the IPB analyst primarily to
construct Decision Templates and to construct new and
modified Event Analysis Matrices/Event Templates.

I.i
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[ 0-300 (continued)

Area Situation Display (Subset of Aggregate)

E
TA! Advisory Message Display (repeated from 0-000)

TAI Analysis Matrix Display

TA! Template Display

I The above two TA! related displays are forwa rded
~ I with the TAI Advisory Message to the FSE.

- 
Potential Targets Data Display

- This display provides type and geo-location of

~ 1 additional potential targets -Identified by the IPS

- 
analyst and not contained in the prestored TA! files.

- 

Enemy Weapons Emplacement Overlay Display

Friendly Weapons Emplacement Overlay Display

~ I_ The above two weapons emplacement displays represent
the IPB analyst’s evaluation of optimum—likely weapon

( emplacements as a function of terrain, weather, inter-

- 

- visibility and anticipated maneuver tactics. These
- - 

are forwarded to the FSE.

• Prestored RFI Set Menu -

Prestored RFI Set Display
I.~ RFI Sets are generated at the time the Event Analysis

Matrices/Event Templates are created and are prestored.
[ The RFI Sets are used to communicate sensor collection

tasking requests/priorities to the MMDS.
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