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ABSTRACT

The Real -Tinme Engagenent Area Developnment Program
(READ-Pro) is a PC-based prototype system which provides
conpany-| evel comrander s W th real -tine oper ati onal
analysis tools to devel op engagenent areas (EA) for direct
fire (DF) systens. READ- Pro aut omates and streaniines the
current manual system READ-Pro significantly enhances the
eval uation of a defense by presenting the commander with a
visual display of the coverage and a quantitative neasure
of its fragility. READ-Pro also supports the rapid
evolution to a better defense by providing visualization of
the coverage and a quantitative evaluation at each step in

t he engagenent area devel opnment process.

READ- Pro creates a layered environnent consisting of
digital terrain elevation data (DTEDS), a standard mlitary
map, overlays, and inagery. A MdASAF |ine-of-sight (M.QOS)
algorithm based on the MdSAF terrain nodel, calcul ates
nmeasur es of ef fecti veness rel ated to | i ne- of - si ght
cover age. READ- Pro also includes a Monte-Carlo Sinulation
to quantify the fragility of a defense.

READ- Pro incorporates the tactics, techniques and
procedures used in today's Arny, nanely the troop-I|eading
procedures and 7 steps of engagenent area devel opnent.
Thus, READ-Pro can also be used to train leaders on the
fundanmental s associ ated with engagenent area devel opnent.
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SOFTWARE AVAI LABI LI TY AND DI SCLAI MER

An electronic version of this thesis and the Java code
for READ-Pro are both available via the internet at

http://diana. or.navy. ml.

The reader is cautioned that the conputer prograns
devel oped in this research may not have been exercised for
all cases of interest. Wiile every effort has been nmade,
within the tinme available, to ensure that the programs are
free of conputational and logic errors, they cannot be
consi dered validated. Any application of these prograns

wi t hout additional verification is at the risk of the user.
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EXECUTI VE SUMVARY

The Real -Tinme Engagenent Area Devel opnent Program
(READ-Pro) is a PC-based prototype which provides conpany-
| evel commanders with real -tinme operational analysis tools
to develop engagenent areas (EA) for direct fire (DF)
syst ens. It provides the commander a powerful tool that
links himto information at all levels and assists himin
managi ng the information. Unlike the current manual nethod
of engagenent area devel opnent, READ- Pro enables a
commander to quickly conduct m ssion analysis of nmultiple
courses of actions. Furthernore, the analysis conducted is

nore accurate than using a paper nap.

READ- Pro creates a layered environnment consisting of
digital terrain elevation data (DTEDO), a standard mlitary
map, overlays, and inagery. It uses a terrain nodel that
is conpatible with any |level of DTED (Level 1 through 5).
READ- Pro i nplenents a ModSAF |ine-of-sight algorithm based

on the MbdSAF terrain nodel, to calculate two mai n measures

of effectiveness (MOE). The first is the percentage of the
engagenent area covered by all platforns placed on the
battl efield. The second uses a Monte-Carlo Sinmulation to
guantify the fragility of a defense. A predeterm ned

percentage of the total force is randomy destroyed and the
EA coverage from the remaining vehicles is calculated.
This procedure is repeated over nmany iterations yielding
the average percentage of EA coverage that is the second
mai n MOE

XV



In mlitary operations, one of the end products of
devel oping an engagenent area is the direct fire control
matrix (DFCM. The conmander tasks subordinate units to
cover various areas wth direct fire or line of sight.
READ- Pro automates the construction of the DFCM and
calcul ates the percent coverage of the assigned areas by
the corresponding subordinate unit. This gives the
commander a coverage netric to determne if the unit can

achieve its assigned task.

READ- Pro incorporates the tactics, techniques, and
procedures used in today’'s Arny, nanely the troop-Ieading
procedures and 7 steps of engagenent area devel opnent.
Thus, READ- Pro can also be used to train |eaders on the

fundanental s associ ated with engagenent area devel opnent.

Chapter |V denonstrates the potential inpact of READ
Pro. An actual defense conducted at the National Training
Center (NTC) by an arnor battalion is entered into READ
Pro. The analysis from READ-Pro suggests many observations
simlar to those nade by the evaluation teamat NIC. READ
Pro provides visual and quantitative feedback which
hi ghlights the aspects of the fundanentally flawed plan.
Using line of sight, range circles and various neasures of
effectives, the commander can judge the quality of a given
def ense. If the commander deens it necessary, READ Pro
enables the commander to quickly evolve a quantifiably

better defense by conparing various courses of action.

READ- Pro fuses current mlitary procedures wth new
conputer and analytical technol ogies. By wusing the
deci si on support tool READ Pro, the conpany-level conmander

can qui ckly make quantifiably better engagenent areas.

XVi



. 1 NTRODUCTI ON

“The art of war is sinple enough. Find out where
your eneny is. Get at himas soon as you can.
Strike himas hard as you can, and keep noving.”
U ysses S. G ant

A BACKGROUND

Conmpany |evel conmanders have been using the sane
basic techniques to analyze terrain and conduct m ssion
analysis for thousands of years. Paper maps, pens and
wal king the physical terrain were used by the ancient
Greeks just as they are used by soldiers in today’'s Arny of
the twenty-first century. Wth all of the advancenents in
technology and intelligence gathering, the conpany |evel
commander should have a l|arger set of decision support

tools at his disposal.

A comon trend in nodern warfare is increased tenpo
and speed of information. In order for commuanders to stay
one step ahead of their enemes, they must mninmze their
deci sion-making tinme while sinultaneously maximzing the
quality of those deci sions. The Real-tine Engagenent Area
Devel opnent Program denonstrates the benefits of using
real -tine oper at i onal anal yti cal tool s to devel op
engagenent areas for direct fire systens. It automates and
streamines the current nmanual system and provides
i mredi ate feedback on the quality of the engagenent area

based on various criteria.

READ- Pro provides |ower |evel commuanders real-tine

anal yti cal tools to assist them 1in assessing the



ef fecti veness of an engagenent area. It can al so be used
to train Jleaders on the tasks associated wth EA
devel opnent . It is a platform independent program that
runs on any PC or laptop conputer for use during conbat

operations and in the training environment.

READ- Pro al so generates a XM. conpati bl e scenario that
is exportable to a sinulation such as the Arny and Marine
Corps' Conbat XXI [Conmbat XX, 2002].

B. SCOPE OF THESI S

The research focuses on the |lower |evel decision-
maker, 1i.e. the conpany comander and bel ow. In the
mlitary, the conpany comander is the highest |evel
deci si on-maker without a staff that nust conduct m ssion
anal ysis and oourse of action devel opnent. READ-Pro is a
technol ogi cal denonstration of how real-tine analytical
tools can assist the conpany commander in making a better
plan faster. Anything that can buy a commander nore tine
to inplenment his plan is valuable. READ Pro is a decision
aid that supports the decision-mker but does not attenpt
to replace him It provides real-tine feedback that
assists the decision-maker and enables him to quickly
devel op multiple courses of action.

C. PROBLEM DEFI NI I TI ON

Anyone can be trained to shoot a weapon, but training
soneone where to place that weapon so that it can bring to
bear shock and violence at the decisive point is nuch nore
conpl i cat ed. Bringi ng destructive fire upon the eneny is

one of the primary responsibilities of a conpany |Ievel

2



comander . In the defense, for exanple, this equates to

devel opi ng an engagenent area.

The process begins when the higher commander, such as
the Dbattalion commander (BO), issues the  battalion
operations order to the conpany comander. The order
provi des the conpany commander the follow ng information:
eneny situation, friendly situation, brigade and battalion
m ssion statenments, BC s intent, battalion's scheme of
maneuver , conpany tasks, | ogi sti cal support, command
structur, and conmunications associated with the operation.
The BC divides up the battalion’s sector of responsibility
down to his conpanies and provides friendly forces graphic
control nmeasures in order to control nmaneuver between
conpanies (See Figure 1). Wth this information, the
battalion can mass its fires, both direct and indirect, to
obtain the greatest effect. Once a conpany comander has
his sector of responsibility and his higher commander’s
intent, the conmpany commander mnust conduct m ssion analysis
and troop-Ileading procedures and array his forces

accordingly to acconplish the conmpany's m ssion.



Fi gure 1. Friendly Forces G aphics (From Actual
Graphics froma Unit at the National
Trai ning Center).

The conpany commander (CC), as the decision-nmaker,
must decide how to array his forces to defend his
engagenent area. In many cases, due to a variety of
constraints, the commander nust develop the conpany plan
with little input from his subordinates. Most  of the
conpany subordinates are not in a position to influence the
commander's decision until after the plan is being
executed. Changes such as repositioning fighting positions
or obst acl es recommended by hi s subor di nat es may
drastically affect the commander’s origi nal plan.



The mlitary decision-naking process at the |ower
level follows a 7 step process called the troop-Ieading
procedures (TLPs) [FM 17-15, 1996].

TLP Step 1: Receive and analyze the mssion
(battalion operations order).

TLP  Step 2: | ssue a warning or der to
subor di nat es.

TLP Step 3: Make a tentative plan
TLP Step 4: Initiate novenent.

TLP St ep 5: Conduct reconnai ssance and
coordi nati on.

TLP Step 6: Conplete the plan.
TLP Step 7: Supervise and refine the plan.

The 7 TLPs are not necessarily followed sequentially.
Different mssions may require the commander to change the
or der or, nor e i mportantly, do sever al st eps
si mul t aneousl y. In the defense, TLP steps 1,2,3 and 5 are
further broken down into 7 additional steps called
engagenent area developnent [FM 71-1, 1998][Md ell and,
1997]. Once the CC has hi s designated engagenent area and

avai |l abl e resources, he uses the follow ng steps:

EA Step 1: Vi sual i ze how the eneny wll/m ght
attack into EA
EA Step 2: Sel ect where and determ ne how to

kill the eneny.

EA Step 3*: Position direct fire systenms to
kill the eneny.

EA Step 4*: Position and integrate obstacles
to support direct fire systens.

5



EA Step 5*: Plan indirect fires to support
direct fires and obstacl es.

EA Step 6: Conplete the plan, drive EA
sel ect/prepare final positions, site obstacles
and triggers

EA Step 7: Rehear se.
*May be done concurrently

Sonme of the information for EA devel opnent is provided
in the battalion operations order, but it does not apply at
each specific conpany |evel. Further refinenent is
required in order to provide the conpany elenents specific
i nstructions. The 7 TLPs and 7 EA devel opnent steps
capture the nmpjority of the tasks the conpany conmander
nmust acconpli sh. The Center for Arny Lessons Learned
(CALL) has repeatedly observed that units spend too nmnuch
time planning (trying to acconplish all of the subtasks)
and not enough tinme inplenenting their defense. Thi s
results in an inconplete execution of the conpany plan and
nore often than not, a failed m ssion. There are many
factors that contribute to a poor plan, both in and out of
the control of the commander. The purpose of READ-Pro is
to influence the factors that are in the control of the
conpany conmander. READ Pro enables a conmander to do nore
of the tasks, in less tine and with better quality, thus

reducing the nunber of refinenments done during execution.

D. COVPANY COMVANDER' S RESPONSI BI LI TI ES

In the defense, time is traditionally the biggest
constraint on the conpany comrander [FM 100-5, 1993]. As
the comuander develops his plan, he conbines available
resources with his mssion, conducts mni warganmes and

ultimately determnes where to destroy the eneny in the
6



engagenent area. He positions his assets to ensure
observation and direct fire throughout his sector. Once he
knows where he wants to place his assets, the renaining
time is dedicated to digging fighting positions, enplacing
obstacles to shape the engagenent area and rehearsing the

fight. Increasing the anopunt of tinme the wunit spends
enplacing the defense is critical. The textbook sol ution
in time mnagenent is the 1/3 - 2/3 rule. O the tinme

all ocated between receiving the order and execution, no
nore than 1/3 of available time should be spent on
devel oping the plan and the remaining tine, at |east 2/3,
shoul d be spent on executing the plan. Good commanders do
t hi ngs sinultaneously versus sequentially to give the unit
as nmuch time as possible to execute. Many things, such as
nmoving to the assigned area and the prepositioning of
needed obstacle material in the general area are not

dependent on a finalized plan.

A mission usually fails because a comander devel ops a
good plan but takes too long planning or he inplenents a
poorly devised plan. Many constraints affect t he
commander’s decision cycle. First of all, the conpany
commander's battali on conmander may not give him enough
timte to do all the traditional tasks associated wth
enplacing a deliberate defense, resulting in a hasty
def ense. Many ot her condi tions af f ect t he

pl anni ng/ devel opnent process such as the foll ow ng:

At night versus during the day

Engagenent area occupied by eneny, therefore
cannot drive EA



Expertise or experience |level of subordinates
provi di ng feedback

Weat her

Terrain

Status of unit in terns of supply and nai ntenance
| nconpl ete informati on from hi gher headquarters
Changes from hi gher headquarters

Constraints from hi gher headquarters

Requi renents from hi gher headquarters

Mor al e

Sl eep deprivation

According to doctrine, a conpany conmander plans two
| evel s down (conpany -> platoon (1 level) -> vehicle (2
l evels)) [FM 17-123, 1992]. Al t hough a vehicle commuander
refines his actual |ocation once on the ground, the conpany
commander initially places all vehicles. At the end of the
pl anning phase, he provides the wunit wth tw min
products. The first is the operations overlay, a graphica
representation of how the unit's assets are arrayed on the
battle field and friendly graphic control nmeasures used to
orchestrate the battle (See Figure 2). The second is the

direct fire control matrix. (See Figure 3).



Fi gure 2. Company Level G aphics (Actual Scale).

Current mlitary practice uses |am nated paper naps
and acetate overl ays. Avail ability, dissem nation, and
accuracy of maps are often an issue. It is not unconmon
for people in the same unit to operate from different
versions of the sanme map, with one map mssing critica
information such as climatic variations or no-fire zones.
Additionally, doing analysis on a 1:50,000 map is very
chall enging. The scale of the map is too large to do mcro
pl anning. A standard map only represents 20 neter changes
in elevation. In relation to direct fire conbat, this
could equate to two vehicles 20 neters apart but unable to
see each other due to a 18 neter high ridge. At the small
unit tactics level, this is the difference between success

9



and failure. Figure 2 is a typical overlay of actual
scal e. According to the scale, the tanks are 200 by 200
meters in dinension. This is obviously a gross
exaggeration and an approximte |ocation at best. The
| ocations of the vehicles give subordinates approxinmate
| ocations that nust be further devel oped once the vehicle
occupies the terrain. This is satisfactory unless once on
the actual terrain, vehicle locations are so inpractical
that the CCs plan nust be drastically altered. For
exanple, if a commander designates a particular platoon as

the main effort he will normally commit scarce resources to
that pl at oon, I.e. bul | dozer time to dig fighting
posi tions. Based on the situation, he nust commt this
resource before he can occupy the terrain. If the

commander then finds out that his main effort can only see
a small portion of the engagenent area due to unforeseen
terrain undul ations, the commander has wasted a valuable
asset .

As nentioned earlier, the second nmain product from a
conpany commander to his subordinates is the direct fire
(DF) control nmatrix (See Figure 3) [MIller and Averna,
1993][MIler and Averna, 1994]. The DF control matrix
explicitly states what each subordinate unit does during
the mssion. |t breaks down the engagenent into phases. A
trigger signifies the start of each phase. For each phase,
each subordinate unit's responsibility is broken down into
5 categori es.

10



Enemv

PL FAR
EA|Dqg
Direct Fire Control Matrix
Al A2
Trigger nit Unit Unit
Enemy crosses | |[Red BElue PL NEAR
PL Far 1{120mm 1| TOWY 1(25mm
2| destroy 2|destroy 2|destroy
3|tanks dltanks & PO
4lcross 4|frartal 4| depth Bl B2
2|41 a[A1 2|B2
Enemy crosses Red Blue
PL Mear 11120mm 1128mm 1]28mm
2\ destroy 2|destroy 2| destroy
3[tanks 3|PC EEE R,
4lcross _ [4|fortal [ 4]depth *en? i @
5T AER 552 White T
L L 1]
Fi gure 3. Direct Fire Control Matrix.

Weapon to be used by subordi nate

2 Direct fire intent (destroy, suppress, neutralize, fix,
bl ock)

3 Engagenent priority (tanks, per sonnel carriers,
I nfantry)

Fire techniques (frontal, depth, cross)

Fire control measure (quadrant Al, A2, Bl, B2)

Table 1. Each Subordinate Unit's Responsibility
Broken Down into 5 Categori es.

Using these 5 categories, the commander can convey his DF
mssion and intent to his subordinates. The direct fire
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matri x gives each subordinate the who, what, where, when,

why, and how for each phase of the battle.

E. REAL- TI ME ENGAGEMENT AREA DEVELOPMENT PROGRAM ( READ-
PRO)

Lower |evel commanders (battalion and below) nornally
do not have access to many of the advancenents in
technology and intelligence gathering that is available to
hi gher-1evel commanders (brigade and above). READ- Pr o
bri dges sonme of these gaps. It is a conputer program
deci sion support tool for conpany-Ilevel comranders, which
assists the commander in developing an engagenent area.
The program enables the commander to access and benefit
from all available digital information from higher and
| ower units. It provides real-tine feedback on the
feasibility of various tasks assigned by the comander to
hi s subordi nates. The commander can then alter or refine
his plan based on this feedback. READ-Pro also serves as a
medium for the comander to generate the traditiona
products required to execute a plan, specifically: maneuver
graphi cs, obstacle overlays, indirect fire overlays, recon
and surveillance overlays, and the direct fire control
matri ces. It is an easy to use program that runs on any
personal conputer that has installed the free download to
run Java prograns. Using the existing network hierarchy
and hardware affiliated wth current systens, READ Pro

links all users to a common perception of the battlefield.

READ- Pro creates a |ayered environnent consisting of
digital elevation data (DTEDS), a standard mlitary map,
overlays and i magery (See Figure 4).
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Fi gure 4. READ- Pro Envi ronnent .

Toget her, these |layers allow the commander to get a visual
representation of the line-of-sight (LOS) range fans from
all enplaced vehicles or platforns. This |ine-of-sight
information is used to calculate the neasures of
effectiveness in terns of percent coverage of assigned
ar ea. By selecting different |ocations and displaying the
corresponding LOS fan, the commander can explore his area
of operations faster and w th thoroughness conparable to
being on the ground. The purpose of READ-Pro is not to
replace a l|eader’s recon [FM 71-123, 1992], rather to
supplenent it and provide a suitable alternative if it is
not feasible to actually conduct a physical reconnai ssance.
Many tines occupying your area is not feasible due to tine
or visibility <constraints or because the eneny still

occupi es the sane terrain.

READ-Pro also serves as an information fusion tool.
All of the information that is available through READ Pro

13



would be overwhelmng and inpractical to physically
possess. This program allows the comrander to filter out
sonme information, disregard other information and nerge
still other information with a sinple manipulation of a
conput er nouse, touch pad or by voice command. Using col or
schenes and abstractions of the neasures of effectiveness
that are not distracting, the user absorbs information that
they would normally have to ask for, for exanple, what type

of indirect fire assets can service a particular target.

F. BENEFI TS OF READ PRO

READ- Pro provides the conmander with tools to
facilitate many aspects of the TLPs and 7 step EA
devel oprment process. First of all, all digital products
produced by the higher conmmand, such as satellite inmages,
hi gher operational overlays, nodified conbined obstacle
overl ays, eneny situational tenplates, etc., can easily be
accessed with READ-Pro (See Figure 5). The commander has
the ability to fade and interchange overlays w thout the
clunmsi ness associated with maps and overl ays. No one
wastes time copying or generating any products. Human
error due to battlefield conditions and the transfer of
this information is drastically reduced (no one needs to
hand copy graphics or post overlays). In addition, all
information can be transmtted to higher or |ower comrands
as changes occur. This allows for sinultaneous effort
since the plan does not have to be conplete before
information is dissem nated.

The commander can also develop the direct fire plan

overlay and matrix using READ-Pro (See Figure 6). By using

14



READ- Pro versus the traditional nmethod, the conmanders’
orders to platoons to engage into different areas 1is
quality controlled by a Iline-of-sight algorithm which
provi des feedback to the conmmander on the feasibility and
practicality of the orders.

Using READ Pro saves tinme in the planning phase and
makes plans nore thorough and accurate than they otherw se
m ght be by using only a paper map. This, in turn, results

in nore tine for the execution phase.

# READ-Pro

FIuannlemOnﬂunsl-hﬂaD:DTﬂ]M1 v|

+‘j_J_J@Jm ~ waforc

= MOE & ; EA Covered after 25% loss = 0%’
~ Wind Direction = MarthEast
wmd Spead =100 knots /71

.
ol b

Step 1 Visualize enemy attack .
Step 2 Selectwhere to kil i
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire

Step 6 Drive EA

Slep 7 : Rehearse, rehearse i< oie | i S T b = g el

N35% 28 26.6° W1 16" 37°00.0° 1151.49 meters Foeus DTED Ie-ral 1
Fi gure 5. Toggl es for Various Overl ays.
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Fi gure 6. Direct Fire Control Matrix.

G MEASURES OF EFFECTI VENESS

Using line of sight algorithnms and six neasures of
effectives, READ-Pro provides a commander with an
anal ytical tool to evaluate his defense. It also provides
real -tinme feedback on the feasibility of various tasks the
commander assigns to his subordinate units. There are six

(6) neasures of effectiveness:

(1) Percentage of engagenment area covered by |ine-of-

sight (See Figure 7)

(2) Percentage of engagenent area covered by direct

fire systens

(3) Percentage of area of operations covered by |ine-
of -si ght

(4) Percentage of area of operations covered by direct

fire systens

(5) Percentage of targeted area of interest covered by

direct fire systens (See Figure 8)
16



(6) Amount of overlap/redundancy in the defense (See

Figure 7)

MXEs 1, 2, 5 and 6 are fully inplenented in READ-Pro, and
the remai nder are partially inplenented. MOEs 1 through 5

are based on a line-of-sight algorithm

MOE 6 is calculated using a Mnte-Carlo Sinulation.
The sinmulation determnes how well the defense remains
intact, wth respect to LOS coverage, after a certain
percentage of its vehicles are destroyed. The conmander
determ nes how many vehicles he needs to have in order to
continue to fight, for exanple, 75 percent of his starting
force. This is the threshold |evel of success. A random
25 percent of the total vehicles enplaced by the conmander
is then renmoved and the percent of EA covered by |ine-of-
sight is recalculated to determ ne new percent coverage.
Multiple iterations are run (i.e. 10,000), and the average
per cent age of coverage cal culated. This new value, MXE 6,
gives the approxi mate percentage of coverage of 75% of the
initial force. Since a redundant defense is not heavily
reliant on a few vehicles, MXE 6, for a good defense,

shoul d not be drastically |ower than MOE 1.
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Fi gure 8. READ- Pro Automated Direct Fire Control
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The automated direct fire control matrix provides the
commander with feedback on the ability of the assigned unit
to acconplish the specified task (See Figure 8). This is
broken down by the percent of vehicles that can see into
the selected area and the anobunt of the area covered by the
specified unit. This is a simlar calculation as MX¥E 1.
The commander can task a single unit (color) or all units
to cover a particular area (location). Figure 8 shows that
Blue can only ~cover 16% of EA DEATH Wth this
i nformation, the conmander can decide if the coverage by
Blue is enough to acconplish the assigned task or nore
resources are required.

H. FUTURE APPLI CATI ONS

Research and technol ogy have taken great strides in
both terrain information and sinul ation. In the very near
future, DTED 2,3,4, and 5 coupled wth mcro-terrain
features (foliage) wll be avail abl e. READ-Pro is
conpatible with both current and future terrain technol ogy.
Advances in technology such as flat rollable nonitors wll
be available in the near future [Philips Research, 2002].
The conmmander wl| soon have an accurate virtual

environnment to plan his engagenent area.

READ- Pro stores all scenario information using XM,
this information could be exported to a simulation such as
the Arny’s Conbat XXl [Conmbat XXI, 2002]. This scenario
could then be sinulated to get immediate feedback on the
commander’s def ense. READ-Pro denobnstrates how the

mlitary advances in I nformation managenent and
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digitization can be brought in an effective and cost

efficient manner to the conpany conmander.
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1. BU LD NG BLOCKS

A DI G TAL TERRAI N ELEVATI ON DATA ( DTED®)

The Nati onal | mgery and Mapping Agency (N M)
devel oped a standard digital dataset (Digital Terrain
El evation Data (DTED)) which is a uniformmmatrix of terrain
el evati on val ues which provides basic quantitative data for
systens and applications that require terrain elevation,
sl ope, and/or surface roughness information. The DTED data
can be interpreted either as elevation poles (See Figure 9)
or as grid “cells” of known information. A grid cell is a
relative area surrounding the elevation pole of a known

el evation, nanely the value at the center of the grid.

Fi gure 9. DTED El evati on Pol es.

There are six levels of DTED, O through 5. DTED Level

O is the Internet version of DITED Level 1. Each | eve
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represents a different resolution of data, determ ned by
the post (DTED pol es) spacing neasured in varying degrees.
The higher the level, the smaller the spacing between poles
resulting in a higher resolution of data and a better
representation of the terrain.

DTED Level 1 is approximately equivalent to the
contour information on a 1:250,000-scale map. The post
spacings are every three (3) arc seconds (approximtely 100
nmeters). Virtually the entire surface of the Earth has
correspondi ng Level 1 DTED.

DTED Level 2 is approximately equivalent to the
contour information on a 1:50,000-scale map, the common
mlitary map. The post spacings are one (1) arc second
(approximately 30 neters). A 2001 space shuttle m ssion
collected level 2 elevation data for 80 percent of the
Earth’s | and nass, however, conversion to DTED 2 is not yet

conpl et e.

DTED Level 3 (approximately 10 neter postings), DTED
Level 4 (approximately 3 neter postings), and DTED Level 5
(approximately 1 neter postings) are available for only

smal | areas of the worl d.

The main difference in DITED Ilevels, besides the
accuracy, is the storage requirenments to support them [ See
Table 2]. DTED 5 has approximately a thousand tinmes nore
data points (506,250,000 points) than DTED 2 (810,000
points). READ Pro can utilize both higher resolution DTED,
such as DITED 5, and the corresponding higher resolution
maps. As conputer speed and RAM increases, higher DTED

|l evels will becone nore practical.
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DTED Level Post Spaci ng Data Points Megabyt es
1 ~ 100 neters 1,442, 401 5
2 ~ 30 neters 12, 967, 201 54
3 ~ 10 neters 144,024, 001 583
4 ~ 3 neters| 1, 296,072,001 6, 297
5 ~ 1 neter |11, 660, 000, 000 68, 001

Tabl e 2. Data for 1 Degree by 1 Degree Area (60
Square Nautical Mles at the Equator).

B. MODSAF TERRAI N MODEL

Since there is only elevation data at the data poles,
DTED data alone provides a very crude terrain nodel. In
order to snmooth out the nodel, sone form of interpolation
must be conducted between DTED pol es. There are many
different approaches to this problem The techni que
selected for READPro is referred to as the MddSAF terrain
nodel . This terrain nodel first conducts a two-way
i nterpol ati on between any two adjacent DTED poles (north to
south and east to west) (See Figure 10). Thi s
i nterpolation connects all adjacent DTED poles with a |ine
of corresponding elevations, formng a square with DTED
poles at the corners. An additional two-way interpolation
between the upper left and lower right elevation poles of
each DTED square is conducted along a line joining the two
corners (See Figure 10). Elevation along each of the line
segnents is now avail abl e. If a point is not on a line
segnent, a three-way elevation interpolation anongst the
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three DTED poles that surround the | ocation of the point is

done.

DTED
pol es

Fi gure 10. ModSAF Terrain Model.

C. MODSAF LI NE- OF- SI GHT ALGORI THM ( MLCS)

The MdASAF |ine-of-sight (MOS) algorithm uses the
ModSAF Terrain Mddel to calculate all LOSs. MOS is one of
the best algorithnms out of the famly of LOS algorithns
used by professional programmers and accepted by the
terrain data base community [Henderson, 1999]. For further
di scussion on the various LCS algorithnms in use, refer to
Dale L. Henderson’'s thesis titled MdTerrain: A proposed
standard for terrain representation in entity |evel
simul ati on [Henderson, 1999]. Hender son denonstrated that
the MLOS algorithm is one of the nost accurate algorithns
in use. Wen given a start and end points within the DTED
data, the algorithm connects the two points with a |ine
segnent, and stores where the |ine segnment crosses the
sides of the DTED squares and diagonals (See Figure 11).
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If the line segnent crosses one of the sides or diagonal of
the DTED square, the algorithm does a two-way interpolation
bet ween the two DTED poles at the end of the segnment to get
the crossover point elevation. In the MASAF nodel, the
el evation at other points is a linear interpolation of the

el evation at the crossover points that bracket it.

/EE?\
Y

- 5. End Point
Ny \‘ \'f
* L o ;
\\\ i H"“* —Crossover Points
\. - T, i
‘ e
¢
> \\ \\x

Start Point

Figure 11. DTED Squares and Crossover Points.

The start point elevation is the height of the terrain
plus the height of the particular optics associated with
each individual platform After all elevations are known
for the crossover points, the algorithmthen cal cul ates the
sl opes between the start point and all i nternedi ate
crossover points. The end point can be seen fromthe start
point if the slope fromthe start point to the end point is
greater than the maxi mum slope from the start point to any

other intermedi ate crossover points between the start and
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end points. |If a particular triangle can be seen fromthe
start point, READ-Pro tags the triangle as seen and
di splays a light gray triangle. Any triangle tagged as not

seen i s transparent.

The LOS is calculated in 360 degrees around a
desi gnated point. Rays enmanate from the point in equals
degree intervals (See Figure 12). The degree interval is
determine so that at |east one ray passes through each
triangle in the area of interest. Triangles closer to the
point of interest, where all of the rays originate, have
mul tiple rays passing through them If at |east one LGS
ray tags a triangle as seen, the triangle is tagged as

seen, even if the majority of LOS rays tag it as unseen.

[

~

Figure 12. Li ne of Sight Rays

The triangular nature of the MJASAF terrain nodel can
be seen on READ Pro’s LOS display feature. Triangles are
clearly visible (See Figure 13 and 14). A light
transparent gray triangle indicates an area that can be
seen.
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Fi gure 13. LCS Display fromthe Tank (Light G ay

Means Can See).

Fi gure 14. Line O Sight Show ng MbdSAF Tri angl es.
At a closer magnification, the
triangl es generated by the MddSAF

terrain nodel are very obvious.

. |
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The ModSAF terrain nodel is conposed of rectangles with the
sane ‘degree’ lengths in longitude and |l atitude on all four
si des. At the equator, the rectangles are square. A
degree in latitude is constant everywhere on the Earth.
However, for longitude, the farther away from the equator,
the shorter the corresponding distance between degrees of
| ongi t ude. The grid squares (in the United States) are

actually rectangul ar (See Figure 14).

The MddSAF terrain nodel is not perfect and is nerely
a representation of the real world. There are sone
pecul i ar behaviors of the algorithm that depict conditions
that do not actually exist. The decision to draw the
di agonal from the northwest corner to the southeast corner
results in slightly different values if the other diagona
had been chosen. Certain situations could create very
di fferent behaviors. The degree of variation is determ ned
by the resolution of DTED. Current mlitary 1:50,000 nmaps
have twenty-nmeter elevation resolution. In general, the
approxi mation inherent in the terrain nodel does not have a
significant inpact on the LOS calculations for DTED
postings that are thirty meters (DTED Level 2) or closer
As the resolution of data gets nore and nore accurate, the
el evation calculations and thus the LOS calculations get
better.

D. PLATFORMB

READ-Pro treats all entities (vehicles and personnel)
with LOS capabilities as platforns. A platform can have
both a LOS capability and a direct fire capability. A MA1l
tank has a LOS capability fromits optics and a direct fire
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capability from its 120mm tank main gun. Sonme entities,

such as a renote sensor, only have a LCS capability.

E. AREA OBJECT

READ- Pro’s MOEs conpare platforns with area objects.
An area object is a polygonal area of terrain. (bstacles,
named area of interest (NAlI), Engagenent Area, and EA
guadrants are all treated as areas. An obstacle area is
t he physical obstacle dinmensions plus the rectangul ar area

of interest surrounding the obstacle.

F. MEASURES OF EFFECTI VES

The first five measures  of effectiveness are
straightforward area coverage cal cul ati ons. The different
areas are divided up into a matrix of triangles created by
the ModSAF terrain nodel. |If any of the platfornms can see
into a triangle, the triangle is tagged as seen. The MOEs
calculate the ratio of seen triangles to the total

triangles in the selected area.

MOE 6 neasures the fragility of a commander’s defense.
In order to neasure how much a particul ar defense depends
on only a few vehicles, MOE 6 recalculates MOE 1 wth all
enplaced platforms mnus a selected percentage of
‘destroyed’ vehicles. The conmander designates the desired
endstate of renmaining friendly forces for a given m ssion
such as 75 percent of the conpany still conbat effective.
This inplies that the unit can lose 25 percent of its
forces and still be m ssion capable. A uniformy
distributed random integer ranging from 1 to the tota

nunber of platforns enplaced by the commander is generated.
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Each of the integers corresponds to one of the vehicles
enpl aced by the conmander. If the vehicle associated with
the random i nteger has not been previously selected, it is
removed from the array of enplaced vehicles. If it has
al ready been selected, the random integer is discarded and
a different one generated. This process is repeated unti

the nunber of vehicles renoved equals the percentage of
vehi cl es designated by the commander as acceptable to be
destroyed (i.e. 25 percent of total vehicles enplaced).
Once the appropriate nunber of vehicles have been renoved,
MOE 1 is recalculated using the reduced array of vehicles.
This value is stored for a single iteration. Usi ng Monte
Carlo Sinulation, this process is repeated and averaged
over the nunber of iterations (for exanple 10,000). The
resulting value, MOE 6, gives an estimte of the average
percentage of the engagenent area covered by 75 percent of
the vehicles. READ Pro rounds all fractions of vehicles to
t he next | argest whol e nunber. For exanple, 25 percent of
14 vehicles is 4 vehicles, not 3.5. The larger the
di fference between MOE 1 and MOE 6, the |ess redundancy and

the greater fragility of the defense.

The direct fire control matrix calculates coverages
broken down by subunits or platoons. The areas the
pl at oons are conpared against are one of the follow ng:
engagenment area, EA quadrants, obstacles, or NAls. The
percent coverage is calculated once the user devel ops the
direct fire-planning matrix (See Figure 15). The conmander
sets a mninmum threshold of coverage that triggers a pop-up
w ndow that infornms the conmmander that the particular task

is in jeopardy due to a | ow coverage percentage (See Figure
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15). The conmander receives inmmedi ate feedback as he tasks

his subunits.

Mission in jeopardy

ﬁ Y¥ou are below minimum threshold
B

Bl ue platoon only can
) _ cover 16 percent of EA
WAr ni ng pop- up w ndow DEATH

on assi gned task '

B Direct Fire Planner
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Fi gure 15. Direct Fire Control Matri x.

G | NDI RECT FI RE FEEDBACK

READ- Pro provides visual feedback on the servicing
units of enplaced indirect fire targets. Once a comander
enpl aces a target reference point (TRP), it is color coded
with a circle around the cross hair based on the firing
units capable of servicing the target (See Table 3 and
Fi gure 16).
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The col or codes are the foll ow ng:
Circle color |Firing units
Red None
Bl ue Only nortars
Yel | ow Only artillery
Gr een Both nortars and artillery
Tabl e 3. Indirect Fire Feedback.
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Figure 16. Indirect Fire Screen Shot.

the commander wth nore

he shoul d expect from each target.

The colored feedback provides
i nformati on on what

i f

For

i nst ance, a snoke target is supported by 155mm self-
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propelled artillery wversus 8lmm nortars, the effect,
duration and responsiveness are drastically different. The
nortars are nore responsive but the effect and duration of

the snoke by the artillery is far superior.

H. | MAGE FADI NG CAPABI LI TY

READ- Pro enables the commander to fade inages in and
out . This feature allows the commander to superinpose a
mlitary map over a satellite inage (See Figure 17). The

commander can superinpose real -tinme satellite feeds from an
unmanned aerial vehicle or sone other intelligence source
over the map he used for planning. This feature can be
used to verify unit locations or such things as the status

of a bridge.
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Figure 17. Satellite I mage Covered by Opaque Map.

Figure 18. | mrage Fading Feature. Map at Hi gh
Transparency Level to Expose Satellite
| mage Under neat h.

l. BATTLEFI ELD METRI CS

Wth advances in technology and renote sensors, it is
feasible to track the status of many unit characteristics
such as comuni cations, weapons, amunition, fuel, water
and food status. This information is updated continuously
either by subordinates or through sensors. By doubl e-
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clicking on each vehicle, the individual vehicle netrics
are displ ayed. The six netrics are given in percentage
remai ni ng or percentage operational using a color schene of

green (75-100%, vyellow (26-74%, red (11-25%, and bl ack
(0-10% (See Figure 18).

Linit Info

X

Comima - green
Weapons - green

- hlack
- yellow
- med

§i]

yellow
LLox |

Fi gure 19. Vehicle Metrics.
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| 1'l. TROOP- LEADI NG PROCEDURES W TH READ- PRO

A | NTRODUCTI ON

The previous chapters discussed the current tactics,
techni ques, and procedures used by the Arny to develop
engagenent areas. They also highlighted the shortcom ngs
and common problens affiliated with performng traditiona
EA devel opnent in battle conditions. They al so
denonstrated the functions and benefits of using READ-Pro
The follow ng notional scenario puts READ-Pro into a rea
context. The story follows the conpany comrander of Al pha,
1-66 Arnor battalion, CPT Burger. Hs unit just recently
installed the READ-Pro systeminto all of their comuand and
control vehicles. He is currently conducting operations in
a foreign country. CPT Burger’s conpany is cross attached
to 3-67 AR, a unit that he normally does not work with and
in an area far away from his present location. This story
hi ghli ghts many of the situations where the READ-Pro system

coul d be used.

B. CHANGE OF M SSI ON

Captain Burger and his driver were in route to 2"
pl atoon’s assenbly area to check on his soldiers. Hal f way
there CPT Burger received a nessage over the radio fromhis
battalion comrander, informng him that his conmpany had
been cross-attached to 3-67 Arnor battalion. There was a
nmeeting scheduled in one hour to discuss the details of his
new mssion at the 367 AR s battalion tactical operations
center (TOCC). Hs driver informed himthat it would take

approxi mately 45 minutes to get to the neeting |ocation.
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CPT Burger pronptly ordered his driver to forget about 2™
pl at oon and head to the neeting.

CPT Burger turned on his flat screen nonitor nounted
on the dashboard of his Hunmvee, and initiated a secure |ink
to the brigade intranet. He powered up READ-Pro and
prepared to downl oad any avail able information. Unaware of
3-67 AR's mssion and what they had in store for his
conpany, he wanted to see what information had been posted
on the network. It was his hope that details of his
m ssion were al ready available. That way, he could use the
next 45 mnutes to get a head start on his mission analysis

and conpany operations order.

Upon conpl eting a secure |link, CPT Burger accessed all
avail able 367 information. Since he had to nove his unit
80 mles to the north through unfamliar territory in order
to link up with 3-67 AR, his first concern was to give his
unit a warning order about their mssion and get them
prepared to nove. It was already getting dark and he
wanted to nove as soon as possible. Waiting until after he
recei ved the operations order from higher to begin novenent
woul d nmean conducting the roadnmarch in the dark. He
searched for operational graphics of the new area of
operations (AO. The benefits of this new READ-Pro system
were immediately evident. He found graphics that were
updat ed just one hour earlier. Although he would | eave the
details of the nove to his conpany executive officer (XO,
CPT Burger wanted to do a rough mssion analysis of the

route to the new assenbly area (AA)

He input the current location of his unit and plotted

a straight-line distance to the new assenbly area. He

38



noticed that regardless of how they approached the new AA
his wunit would have to drive through a newly cleared
m nefi el d. Fortunately for him the cleared | ane was just
conpleted that norning and posted two hours earlier. The
m nefield graphics were accurate to 1 neter and constantly
updated as the l|anes were w dened. If he wused his
i magi nation, it was as if he could watch individual mnes
di sappeari ng. Wth this information, he wanted to nake
sure his conpany’s route incorporated the fact that they
could only gain access through one control point.

CPT Burger then radioed his conpany TOC and told his
XO, 1LT Cox, of the new mssion. 1LT Cox acknow edged and
informed himthat the TOC actually received a heads-up once
the new order was sent via the intranet. Hi s XO said that
the unit would be noving by the time CPT Burger returned
and therefore established a link-up with the comrander 40

mles fromthe current AA.

Now that the unit was preparing to nove, CPT Burger
shifted his focus to his next mssion. 3-67 AR wanted his
conpany to establish a hasty defensive position to the
north of 3-67 AR Al pha Conpany was to secure the northern
flank from any counter-attacking forces while 3-67 AR
clears a town just east of Al pha Conpany’ s position. The
maneuver graphics already had a tentative conpany battle

position, BP DOG and engagenent area, EA SABER posted.

The wunit would not get to the new AA until nightfall.
Based on the forecasted illum nation of only two percent,
the leader’s recon will be very difficult. Sighting in

fighting positions and obstacles at night is an extrenely

challenging task and wusually results in unfortunate
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deci sions that becone obvious at sunrise. Usi ng READ- Pro
to exam ne the surrounding terrain, CPT Burger found that
he can give his platoon |eaders better tentative |ocations
for their individual vehicles than he can with a paper nap
reconnai ssance. He explored the line-of-sight from DOG to
SABER. By clicking on various |ocations, and observing the
line-of-sight fans di spl ayed, he determ ned that BP DOG did
not take advantage of the high ground just behind the BP.
Most likely, he would array his platoons a little behind
t he BP for maxi mum effectiveness.

CPT Burger divided his conpany into three platoons,
Red, Wite and Bl ue. Al three were MLA1 tank platoons.
He wanted to ensure that he could cover the nost of the EA
from his positions. After a little trial and error, he
found three platoon positions; each with 4 tanks. Red
pl atoon, on the east flank covered the majority of the EA,
approximtely 45 percent, wth Wiite and Blue at
approxi mately 30 percent. Although the positions seened to
gi ve adequate covered of their assigned sectors within EA
DOG CPT Burger observed that the fragility neasure of the
defense was very high. H's positions either had little
overlap or relied heavily on a few vehicles. If his
conpany |ost these vehicles there would be large gaps in
hi s coverage. He explored where this could have occurred.
He di scovered that both Red’s and White's platoons coverage
was mainly due to a single vehicle in each platoon. He
noved the other vehicles around in the battle position so
that they had better fields of fire and provided overlap
with each other. After a little analysis, he not only
reduced the fragility of the defense, but inproved his

coverage by 10 percent in each platoon.
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Based on Red platoon’s location, Red platoon had to
remai n conbat effective throughout the course of the battle
in order for conpany mssion to succeed. They were
responsible for both a critical obstacle and they covered
the eneny’s main avenue of approach. Just then, 1LT Cox
r adi oed. He informed his CC that they just were given
enough bulldozer time to dig six fighting positions and
wanted to know who were the priority platoons. Having just
figured the inportance of Red platoon, CPT Burger let the
XO know that the priority was Red platoon (4 fighting
positions), the TOC (1 fighting position), and finally the
FI ST vehicle (1 fighting positions).

Next, CPT Burger developed the obstacle and indirect
fire overlay to conplenent the locations of his tanks.
Al though his subject mtter experts would nost |ikely
refine them his intent was clear. He used the obstacles
to canalize the eneny into a target area of interest. The
indirect fire targets supplenented the direct fire systens
and covered sone of the dead space. Based on the target
| ocations, he wused READ Pro’'s |line-of-sight feature to
assign primary shooters and observers for the targets.
This was key in that it allowed the observers to ensure
that they had good line-of-sight of their assigned targets

once they were on the ground.

As the driver came to a stop in front of 3-67 AR TCC,
CPT Burger sent all of his subordinates his tentative plan.
H s neeting would take about two hours. During that tinme,
hi s subordi nates could begin their troop-I|eadi ng procedures
and get the unit noving towards the new objective. Usi ng

the same tool, READ-Pro, the platoon |eaders could do a
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nore detailed analysis of the terrain in their designated
pl atoon battle positions. Once each platoon conpleted
their individual analysis, the |eader’s recon, conducted
|ater that evening, wll ‘validate’ their plan instead of
‘develop’ it.
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I V. NTC SCENARI O DEMONSTRATI ON

A. | NTRODUCTI ON
The followi ng scenario is from an order given at the
National Training Center in 2002 [Mowore, 2002]. The

scenario denonstrates how using READ Pro helps indicate
characteristics of a poor defense. A mechani zed battalion
task force conposed of 2 MLAlL Abrans tank conpanies and 1
M2A3 Bradley fighting vehicle conpany are task to defend an
area known as Drinkwater Lake (a dry lake) in order to
prevent the enenmy from reaching their main objective
farther to the east. The eneny consists of a notorized
infantry brigade (MBR) broken down into 3 notorized
infantry battalions each containing 10 T-80 tanks and 30
BW infantry fighting vehicles. Eneny doctrine and
intelligence indicates that the eneny wll attack in two
echelons. The first echelon consists of one reinforced MB
whose task and purpose is to attack across the frontage of
the friendly forces in order to identify a weakness and
poi nt of penetration in the defense for the second echel on
to exploit. Once the penetration point is identified, the
second echelon, consisting of two MBs, fixes the friendly
forces so that they cannot reinforce the point of
penetration. Once the friendly forces are fixed, the nain
body of the second -echelon exploits the point of
penetrati on.

The friendly forces have enplaced a |inear defense
just east of Drinkwater Lake. The conpanies are aligned
north to south, B Conpany with Bradleys, A Conpany wth
tanks, and D Conpany with tanks (See Figure 20).
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Fi gure 20. Actual Planned G aphics from NTC
Rot at i on.

For denonstrative purpose, only Conpany A (See Figure 21),
the tank conpany |located in the center battle position, is
followed in the scenario. Al  graphics that do not
directly affect Conpany A are disregarded.

B. CRI TI QUE OF DEFENSE

Three observations from the Cobra observer/controller
(O C team assigned to this unit were the follow ng [ More,
2002] :
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1. Many subordinates did not have a full understanding of
the 7 steps of devel opi ng an engagenent area.

2. Situational obstacles were not conpletely arrayed
against nultiple eneny courses of action and their
execution was not tied to decision points or clearly
def i ned.

3. Commanders did not develop a direct fire plan to
clearly focus the platoons on the eneny and distribute the
fires of the conpanies over different parts of the eneny
formati ons. This prevented the unit from massing on the
eneny throughout the depth and width of their battl espace .

(bservation 1 and 3 are addressed by using the Real -tine
Engagenent Area Devel opnent Program The analysis is
devel oped using 7 troop-leading procedures and 7 steps of
engagenent area devel opnent. The 7 steps are constantly
displayed in the lower left-hand corner of the screen.
Al t hough seeing the steps does not inply an understandi ng
of their meaning, the way the user interacts wth the

systemreinforces their underlying principles.

Cbservation 3 by the O Cs is particularly pertinent to
READ- Pro since this program has the ability to develop a
direct fire control matrix. The commander can assign
different units various areas of responsibility and get

feedback on their ability to acconplish these tasks.

One mpjor flaw in the defense is that there is a very
| arge dead space east of the obstacles (See Figure 21 and
22). The obstacles have sufficient direct fire coverage
(See Figure 23), but if the eneny gets through or goes
around them the conpany wll have a difficult tine

destroying the eneny due to | ack of LGS
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MOE B ; EA Covered after 25% loss= 51%
‘Wind Direction = NonhEast

Wind Speed =100 knots ﬂ
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Fi gure 22. Dead Space Overlaid on a Satellite
| mage.
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Fi gure 23. Range Circles of Defense.

Simlar to observation nunber three made by the Q GCs,
MOE 1 (54% EA coverage) indicates that half of the EA nust
be covered by another neans such as indirect fire. |If the
EA is where direct fires are massed to kill the eneny, half
of the assigned battle space is not used. This could cause
a problem if the killing systens avail able cannot destroy
the eneny in the reduced battle space fast enough
Attacking across the depth and width of the eneny formation
is critical in or der to maxi mze the defense’s
ef fecti veness. If the engagenent area is too small, the
eneny could saturate even a good defense. MOE 1 and MOE 6
are 54% and 52% respectively. This inplies that all of the
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vehicles have relatively the same LCS. Unfortunately, it
is wvirtually inpossible for the northern vehicles to
support the southern vehicles if +they are penetrated
W thout repositioning and leaving their primry sectors

uncover ed.

C. | MPROVED DEFENSE USI NG READ- PRO

Wt hout changing the location of the other conpanies
and battalion | evel graphics such as obstacles, Conpany A s
battle position can be drastically inproved by taking
advant age of the surrounding terrain (See Figure 24). Wth
the original locations, MOE 1 and MOE 6 are 54% and 52%
By spreading out the platoons and using the high ground to
the east, the conpany can increase its survivability and

reduce the dead space in the EA (See Figure 25).
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Figure 24. Greater Visibility on H gh G ound.
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Fi gure 25. | nproved LOS with New Positions.

The dead space is virtually gone. Additionally, the
eneny is presented with a nmuch |arger frontage conpared to
the original positions. Repositioning the platoons has
increased their EA coverage by 20 percent, from 54% to 74%
(MOE 1). MOE 6 also inproved to 73% only 1 percent |ess
t han MOE 1.

By nmoving Green platoon closer to the high ground to
the east, they now have a vantage point that |ooks into the
previ ous dead space. Green platoon is no |onger
responsi ble for destroying the eneny west of the obstacles.
Their primary task is to destroy the eneny that penetrates
the breech (See Figure 26). This change in responsibility
is reflected in the direct fire control matrix.
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Fi gure 26. Range Circles Show Areas of
Responsi bility for Each Pl atoon.

In order to control direct fires, the engagenent area
is divided in half just east of the obstacles. Thi s
di vision corresponds with the nmaxinmum effective range of
Green platoon (See Figure 27). Quadrant Al is in the Wst
and quadrant A2 is in the east (See Figure 28).

51



£ READ-Pro
Flle Zoom Layer Aummm Optians  Help | 1:DTED level 1

|+J-;

fa;-.f DL 1 N MOE1 EACOwred with DF = 74% |

| ih HOE 6 EA Coverad after 25% loss = 73%

L'.'I. s J7 wind Direction = NonhEast 3
¥ O/ Wind Speed = 10.0 knots /_1

b e i Ereg,
Step 1 Visualize enem\r attack 5
Step 2 Selectwhere to kil

Step 3 Position directfire

Step 4 © Position obstacles

Step 5 Position Indirectfire ==

S

Sten & Drive E4 e Pl Y Lo R CHNS F ALUR
Step 7 - Rehearse, rehearse Sl | . ' / (o= -l,_)_,; E“‘b‘ "'fl_" e -3‘«;\“ i ll ! "_'\
N35% 31" 21.0° Wi16® 32'21.0¢ 1316.29 meters Fuel.ts DTEDIeveli

Fi gure 27. Engagenent Area Divided into Quadrants.

Wth the two quadrants, each platoon is given an area
of responsibility based on various triggers (See Figure
28). Red and Blue platoons are responsible for eneny
vehicles in the western half of the EA and G een platoon is
responsi ble for eneny vehicles in the eastern half of the
EA. This plan incorporates destruction on both the width

and depth of the eneny formations.
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As denpnstrated with the defense from NTC, READ Pro

significantly

enhances

the witten «critique of the

fundanmentally flawed defense by presenting the conmander

wth a

measure of

rapid

vi sual i zati on of

vi sual

its

evol uti on

di splay of
fragility.
to a

the coverage and quantitative
t he
provi di ng

READ-Pro al so supports

better defense by

the coverage and quantitative eval uation

at each step in the engagenent area devel opnent process.
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V.  READ- PRO BASED DESI GN

A PROTOTYPE

READ- Pro conbines many concepts in use today. The
ModSAF terrain nodel, Java progranm ng |anguage, and the
engagenent area devel opnent process are all proven ideas.
The uniqueness of READ-Pro is in the way it integrates
these ideas into one dynam c system READ- Pro is built on
existing mlitary concepts and contenporary technol ogical
products. An operational system based on READ-Pro could be
designed and built now. The READ Pro design is conpatible
with many of the anticipated upgrades and advances in
terrain and mapping techniques. It operates on a stand
alone PC but is nost beneficial when coupled with an

i nformati on and conmand and control networKk.

READ- Pro can be used as a benchmark for the future
procurenent of an actual system It can also be used to
evaluate current contour maps against various |levels of
DTED dat a. Finally, inproving the system by incorporating
a 3-D representation of terrain is very possible wth the
Java progranmm ng | anguage.

B. FULL SPECI FI CATI ONS

The following is a tentative list of the ful
specifications for an operational system Many of these
specifications are denonstrated by READ Pro, others are
only possible given a network hierarchy and a fully
operational system

Uni ver sal and instantaneous dissem nation of
i nfformati on
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Maps
G aphi cs/ overl ays
Orders

Reduce human error

Do not have to copy graphics

| ncreased comuni cation security since there
are no hard copy products to | ose

Reduce reproduction of products
Save time — not done by hand
Fewer errors — not done by hand
Real -time feedback as to feasibility of task

MOE — Percent of engagenent area covered by
entire unit’'s LGS

MOE — Fragility of defense
MOE — Area coverage by sel ected subunit

Indirect fire target servicing unit (method
of engagenent)

Expl ore nmultiple courses of action
Rank order COAs

Fewer refinenents to plan when on actual terrain
Results in nore tine to execute plan

Refi nenments will be less drastic and result
in fewer changes to fundanental s of plan

Use nore information in decision naking

Easily access all information from higher
and | ower

Satellite imgery
Modi fi ed Conmbi ned Cbstacl e Overl ay
Friendly maneuver graphics of all units
Adj acent units
Omn unit

56



Eneny courses of action

Reconnai ssance and surveil | ance
pl an

Indirect fire matri x
Qobst acl e overl ay

Operations order (higher and | ower
units)

Deci si on Support Tenpl ate ( DST)

No need to nenorize or | ook up
i nformation

Most recent and accur ate
i nformati on

G aphi cal representation of
i nfornmation

Subconsci ousl y use gr aphi cal
f eedback i n decision making

Envi ronnental information
W nd speed
Wnd direction
Tenperature
Range of weapon systens
Assets avail abl e
Vehi cl e status
Ammo
Fuel
O her characteristic

More accurate plan allows the commander to
execute plan sooner and w thout fear of drastic
change once on the ground

Commt |ow density resources earlier that
are not logistically flexible

Creat e extendabl e markup | anguage (XM.) scenari o
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Export to higher or |ower

Export to sinulation (i.e. Conmbat XXlI) to
run iterations and get feedback

Software design so the program can inprove as
better resources are avail abl e

Updat ed map and/ or graphics

More accurate DTED

Real -tinme satellite i mgery
Cenerate products

Reconnai ssance and surveill ance pl an

Qbst acl e overl ay

Indirect fire overlay

Maneuver graphics

Direct fire control planning matrix
User friendly graphical user interface (GU)

Program allows wuser to nmanage and wuse nore
i nformati on

Prevent infornmation overl oad
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VI . CONCLUSI ON

READ- Pro provides the |ower |evel commander with many
t echnol ogi cal advances currently not available to him | t
assists the commander in accessing and managing |arge
anounts  of information and through a user-friendly
graphical wuser interface, the conmnder can develop an
engagenent area using standard doctrine, techniques, and
procedures. READ-Pro expedites the engagenent area
devel opment process by providing increased access to
i nformati on coupl ed Wi th real -tinme anal ysi s and

i nst ant aneous di ssem nati on of information.

READ- Pro is a decision support tool that provides the
commander a neans to evaluate a given defense both
visually and quantitatively. It also supports the rapid
evolution to a better defense by providing visualization
of the coverage and a quantitative evaluation at each step
of the engagenent area devel opnent process.
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APPENDI X A READ- PRO DEMONSTRATI ON

Thi s appendi x wal ks through nost of the functions and

gr aphi cal user interfaces found in READ Pro.

# READ-Pro
File Zoom Layer Algorithm Options Help | 0: DTED level 1

@lim mlltﬂSlleﬂwlm

ruu“ —i@ red ¥ |info] DFCM
{;* MOE 1 1 EA Covered with DF = 0%
L= MOE 6 EA Covered after 25% loss = 0%’

™ Wind Direction = NorthEast
5 Wind Speed = 10.0 knots /7|

7

Step 1
Step 2 Selectwhere to kil
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire

Step & Drive EA

Step 7 Rehearse, rehearse  Goivd ol | i i Bt Ny { . i
N35® 28" 26.67 W1 16" 37'00.0° 1151 44 metars ) Fotus= DTEDIE'-‘BH

Fi gure 29. St andard Graphical User Interface. GU

for READ Pro running on Wndows 2000
showmn with a 1:50,000 map of the
Nati onal Training Center.
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2 READ-Pro

mm;wmmmﬁms}wu:mm1

\ﬂl‘m mHLOSIIWsIIwIm

-

red

Enpl acenent
of wvari ous

t | 7 Wind Speed = 10.0 knots
5).{
B

Step 1
Step 2
Step 3
Step 4
Step 5

Select where to kill
Position diract fire
Position obstacles
Position indirect fire
Step & Drive EA

Step 7 Rehearse, renearse
N35® 28° 2667 W116° 37'00.0¢

itens [ i
. . | MEs || Drect |
i MR : . n
S e ;1f — =S Fire -
-..lt--':'_. -J.u-" i : § | COnt r OI -:

Visualize enermy aftack |
e

1
T

i PR

| ocation

el evation
and

Lat/ Long

" 1151 .48 meters

Matri x

o | 3
!

i | . AL '-_
F

o i i '._ il
ocus: DTED level 1

Fi gure 30.

Gener al

Oientation to GU

col ored button neans
col ored button neans
col ored button nmeans not currently
activated but avail abl e.
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READ-Pro

_mmemmma:mm1

T

7 Wind Direction = NonthEast
Wind Speed = 10.0 knots /7|

== y 5 :'. J"'._ "
Step 1 : Visualize enemy attac ;
Step 2 Selectwhere to kil *
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire

{ '-is. - EFARY
-ifpLTIcRYS  © [RE

. Pgms%a'l":j} 1"“% .

Step & Drive EA s 1 : i - i

Sten 7 Rehearse, rehearse o {5 e | Pl 7 S i e
IN35° 32 32.6" Wi116" 34'54.0" 1069.32 meters ~ Focus: DTED level 1

Fi gure 31. H gher Button. Downloads all maneuver

graphi cs and weat her data avail abl e
from H gher command. Sinmulates getting
a real-tinme link through a secure

i ntranet.
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# READ-Pro

File Zoom Layer Algorithm Options Help 0:DTED level 1 -

1= @ o~ wo]orca

MOE 1 : EA Covered with DF = 0% y
10 MOE 6 ; EA Covared after 25% loss = 0%

7 Wind Direction = NorhEast :
* Wind Speed = 10.0 knots /7|

_,5‘."".::. F ¥
i n 4
Step 1

Step 2 Selectwhere to kil
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire

Step 6 Drive EA

Step 7 . Rehearse, rehearse

L8 X

ke

]

o e i
-LFPLTIGRYS

53]

\ ix
1

e
N35% 3332 67 Wi16° 34'54.0° 1069.32 meters
Fi gure 32. Zoom Level 1. There are 4 |evels of

zoom available to the user. The
default screen is at 1:50, 000 scal e.
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2 READ-Pro

Layer Aigorithm Options Help 0: DTED level 1
msﬂrmgﬂwﬁbns m =]

|y el
: " o P W

— @ ren ~ taforem]

MOE 1 : EA Covered with DF = 0% i

- J o ¢ Ao U MOE 6 EA Covered after 25% loss = 0%/
= e 77 pfpy Wind Direction = NorthEast /Z :
3 / ‘Wind Spead = 10.0 knots ]

"lﬁt;' e
3 : . l‘" T, ?-"-‘J
- x ,—IE;O. ?E%?Q‘r:fn.tum.‘lr 1]

"H.g;'___\_

af=
%
o

%N .4*"_5‘
Step 1 Visualize enermy atiack
Step 2° Select where to kill
Step 3 Position diract fire
Step 4 Position obstacles
Step 5 Position indirect fire
Step 6 Drve EA

= IIFS 1], S

Step 7 - Rehearse, renearse Sl s ™
Focus: DTED level 1 '
Fi gure 33. Zoom Level 2. Zoom at 1:25,000 scale.
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2 READ-Pro

memw}hpa:mmhu1

' MOE 1:EA Covered with DF = 0% *
. MOE & EA Covered after 25% loss = 0%
; Wind Direction = NorthEast 1
1Wind9peeu:'lﬂﬂmuts /Z .
i
S
S
1
Step 1° Visualize enemy altack | Q22 h“:':‘}: .
Step 2 Selectwhereto kil . __ = "‘Q‘}
i e == — =
Step 3 Position direct fire === <%
Step 4 Position obstacles = z ====x_ Bt | T
-
Step 5 Position Indirectfire % NN, (
Step 6 Drive EA S N
L~ T V
Step 7 - Rehearse, rehearse e, o N\ M w A
35" 30°36.1° Wi16" 32'37.9" 1086.82 melers Focus: OTED level 1 >
Fi gure 34. Zoom Level 3. Zoom at 1:12,500 scale.

66



& READ

Pro

Layer Mgorithm  Options  Help  0: DTED level 1

Step 1

Visualize enermy aftack g0

] | =@ et woorcm

MOE 1 : EA Covered with DF = 0%

MOE & : EA Covered after 25% loss= 0%
Wind Direction = MorthEast

Wind Speed =100 knots /7|

Step 2° Selectwhere to kil

Step 3° Position direct fire ‘-'_':'. ;i

Step 4 Position ohstacles 2t e e P e o

Step 5 Position indirectfire T e Iy ey LSt {i\‘

Step 6 Drive E4 \ 1 AT o SIS R Sge \ ~

Step 7 Rehearse, rehearse A M e e —y
N35® 300 16.4° W1 16° 31'54.7 1035.72 meters Focus: DTED level 1

Fi gure 35. Zoom Level 4. Zoomat 1: 6,250

(greatest magnification)
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# READ-Pro

o 1= -

Wind Direction = MorthEast

- 'Wind Speed = 10.0 knots

@I@

MOE 1 : EA Coverad with DF = 0% y
MOE 6 ; EA Coverad after 26% loss = 0%

VA

|
\ J;Ed :
1

| "Z = e, |
I \'% ’}- d =-:‘i"5,-*
Step 1 Ulsuanze enermy aftack
Step 2 Selectwhere to kill s
Step 3 Position direct fire !
Step 4 Position obstacles \ .-'II o
Step 5 Posttion Indirect fire T) b
Step & Drive EA L—g
Step 7 © Rehearse, renearse o L e s e S e b e
NZ5* 3001 2.5% Wi16® 31'07.4" 1041 77 meters Focus: DTED level 1

Fi gure 36.

Line O Sight. Double clicking a

| ocation (blue dot) with the nouse
di splays the line of sight for five
kilometers in 360 degrees. G ay
triangl es show what can be seen from
| ocation of blue dot.
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# READ-Pro

mm;wmmmmﬁzmw1

m . gi] os| rres s ogs

EADOG

Step 1 © Visualize enemy attack
Step 2 Selectwhere to kil
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire
Step 6 Drive EA

Step 7 . Rehearse, rehearse
NZ5* 31" 108" Wi16" 31'48.3"

1156.61 meters

BP A

MOE 1 : EA Covered with DF = 0%

MOE & : EA Covered after 25% loss= 0%
Wind Direction = MorhEast

Wind Speed = 10.0 knots /7I

N

Focus: DTED level 1

Fi gure 37.

Li ne of Sight Display wthout Map.
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# READ-Pro

B

.
.9

y oy
--I-.l 1“ 2

‘1,

Al =] 6]

MOE 1 : EA Covered with DF = 0% 4]
MOE 6 ; EA Covarad after 25% loss = 0%

I & \WmﬁDuettﬂnn MorhEast

; Wind Speed = 10.0 knots

2|

.:-,t
sl

e

isamaEE “1}.'""-‘- e ey
.
| B 120 r
] o ] e
CEceacgo.= BM q;;z-: 38
Sten 1 Visualize enerny attack [aare

Step 2
Step 3
Step 4
Step 5
Step &
Step 7

Selectwhere 1o kil
Position diract fire & &

-
Position ohstacles : (£
Position Indirectfire 5" |

"
Drive EA 4 %
5

Rehearse, rehearse  *

N35* 29°57.8° Wi 16" 31'00.1"

1|:-331£~ﬁ1atm

Faeua_ DTED fevel 1

Fi gure 38.

found to enplace a vehicle.
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Using the LOS feature,
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expl ore vari ous
an adequate |ocation is



2 READ-Pro

e Los| e rugs 08

0| B Al | =] @)
MOE 1 : EA Coverad with DF = 44%

E'f.‘%f-‘..!'”m .
L i o LN he MOE 6 EA Covered after 25% loss = 0%
n | L\ Wind Direction = NorthEast
1 ; Wind Speed = 10.0 knots /'7I

Step 1
Step 2
Step 3
Step 4
Step 5
Step &
Step 7

bo= BM ]
Visualize enemy atack *=====

Select where to kill
Position diract fire
Position obstacles
Position indirect fire
Dirrve EA

Rehearse, rehearsea

N35* 29°58.5° Wi16° 31'00.5"

(o iRk ."'-E:?' Lk

ik
=

=L B
e i T |

1032 32 meters

1
M T

Fuel}sf D‘.i’ED level 1

Fi gure 39.

Enpl ace Pl atform

Sel ect the platform

you want to enplace, in this case a
tank, and single click on the |ocation
on map. A grayed out button neans the

button is deactivated permanently.

The

tank appears in red (default color) on
the map and displays the LOS out to its
maxi mum ef fective range (2500 neters).
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2 READ-Pro

'F- 0 MOE 1 : EA Coverad with DF = 44%
i :l‘ MOE 6 ; EA Covered after 25% |oss = U%‘

U Wind Direchion = MorthEast 1
.' Wind Speed = 10.0 knots ]

L N T

Step 1
Step 2° Select where to kill
Step 3 Position diract fire
Step 4 Position obstacles
Step 5 Position indirect fire
Step & Drive EA

Siep 7 Rehearse, rehearse
N35° 32563 W116" 33'55.7"

I S 4
Visualiza enermy attack \

I""" i

il TIGRL\‘S SHAKE < e i msszssypr"_ \
963.01 meiers Focus: OTED level 1

Fi gure 40.

Range Circles. Toggle on range circle
button to show the correspondi ng nmax
effective range circles for the two
mai n weapon systens of the given
platform Range circle lines are color
coordi nated to the color of the
vehicle. For an MLALl tank it is the
machi ne gun at 1000 neters and nai n gun
at 2500 neters.
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2 READ-Pro

File Zoom Layer Algorithm Options Help 0: DTED level 1

e

Step 2

- Wiind Spead = 1|pis

Select where to kill

Step 3 Position diract fire
Step 4 Position obstacles
Step 5 Position indirect fire
Step & Drive EA

Siep 7 Rehearse, rehearsea

MN35® 30049 9" W116® 30'18.4"

Focus: DTED level 1

Fi gure 41.

Change Pl atform Col or.
platformby first selecting color from
drop down nmenu and then pressing the

Then single click in the

color pallet.

Change col or of

center mass of desired platform
was changed from Red to Bl ue.
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# READ-Pro

File Zoom I.w mwl‘.lllm Options Help D:DTEIM&H — |
| o = -l

emplace obstacie by designating start and end points |
-

~ MOE 6:EA Covered after 26% loss = 0%
2 'Wind Direction = NorthEast
S \Wind Speed = 10.0 knots /71

e

-

Step 1 © Visualize enemy attack
Step 2 Selectwhere to kil
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire
Step 6 Drive EA

swaler: Lake

Step 7: Rehearse, renearse 1—:::‘:_-.: it e O P "n' 5 TR NN
N35® 31'02.3 WWi16® 32' 06.0° 1146.68 meters Foeus DTEDIE'-‘BH
Fi gure 42. Enpl ace Obstacle. Enplace obstacl e by

selecting button that |ooks like a

m nefield and single clicking at the
ends of the linear obstacle. Toggle

t he obstacle button on to see obstacles
(shown in green).
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& READ-Pro

File Zoom Layer Algorithm Options Help | 0: DTED level 1

| red ¥ |Info| DFCM
T = Wy { 1 . EA Covered with DOF = 0%
gty
AR L ¢ }l,"--..\ % MOE 6 : EA Covered after 25% loss = 09
N : '-}' By - Wind Diraction = NorihEast
; A ~ ) ‘J Wind Speed = 10,0 knots .7]
r LA B
TRF 3
i o 1 v Vi
; L5 E ,%_g:!:ltmner I
=_.__,,d“‘._“.:-.: T A ""t_—.d-_ Y
Ii:_aa»q‘;: . - P 3se, e
= 0 it 1,_" S + R l‘;"ﬁég i
Eabance B s Dwintkuraler Lake:
il i TP W A o TR R g i
Step 1| Visualize enemy attack — . e ='-1,.-"_‘.322 i
Step 2 Selectwhere to kil e e ——
= - e
Step 3. Position direct fire * ,.n;s‘-‘ e S =
. =
Step 4| Position obstacles o et e o gl
i [
Step 5! Position indirect fire T g, s o=
Step & Drive EA t =_=,;ff__',g e ; :Hﬂj_sji;f_
Step 7. Rehearse, rehearse T -_}'_*_, o0~ el 1 ST o
] 7 ) G A L N H
‘4 start
Figure 43. Enpl ace Target Reference Point.

ref erence points by

sel ecting crosshair button and single
clicking on |ocation. Ensure TRP
toggle is on in order to see TRP. Each
TRP is color coded with a circle around
the target according to the indirect
fire units that can service the target.
Green neans both nortar and artillery
units can reach target. Yell ow nmeans
only artillery. Blue neans only
nortars. Red neans no indirect fire
weapon can reach target.

Enpl ace target
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# READ-Pro

File Zoom Layer Algorithm Options Help  0: DTED level 1

[TE 12 B EE

|ereate NAY| -
MOE 1 : EA Covered with DF = 50% &

MOE & : EA Covered after 25% loss= 0%

e EEEE

Wind Direction = MorthEast
T Wind Spead = 10.0 knots /7|

\

Step 2 Selectwhere to kil
Step 3° Position direct fire
Step 4 © Position obstacles
Step 5 Position Indirect fire
Step 6 Drive EA

Step 7 . Rehearse, rehearse
NZ5® 308543 Wi16" 32'31.0¢

.——~—-'"/-
/‘:====5‘-

Step 1 Visualize enermy attack 1

=

i
o
Focus: DTED level 1

Fi gure 44.

Enpl ace Named Area OF Interest.
Enpl ace a nanmed area of interest that
is a 1000 X 1000 neter square.
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& READ-Pro

File Zoom Layer Algorithm Options Help 0: DTED level 1 st

[ vt

o R o s |1 1 | — o = o v

Vil &

craate NAI

- MOE 1 ; EA Covered with DF =
MOE 6 : EA Coverad after 25% lo

Wind Direction = NorthEast
. Wind Speed = 10.0 knots ] ‘

(
¢

\

Step 67 Drive EA

Step 7 Rehearse, rehearse

| e====7
Step 1 : Visualize enemy attack =
Step 2. Select whare to kill
Step 3. Position diract fire
Step 4 : Position obstacles

Step 5 Position indirect fire

-

N35% 30°54. 3" W116" 323100

BERRRACH
113893 meters Focus: DTED level 1

Fi gure 45.

Unit Metrics. |In order to display a
platform s status for conmunicati ons,
weapon systens, amrunition, fuel,

wat er, and food, select the ‘Info’
button and single click on a platform
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# READ-Pro

[

|l

)/

-

Los| nps||w1;m|'h_
hh'i?fr”’ .

B

> 3105

)
+maf | | =&

: MOE 1 EA Covered with DF = 30%
) MOE & EA Covered after 25% loss = 0%

:,,"‘ Wind Direction = NonhEast 5
‘Wind Spead = 100 knots /7I

SV,
lr:. l‘ F
y o i MY R =
. .- - F \ - i 5 |
‘Lj._ F — : I __'._1-:5=;.‘.FL,"":-T-'-..!‘ -'-E . Lo
o 1 - ; i \ : _}:EA E%Q__G;s:}::wun 1]
2

Step 2: Selactwhereto lll % e e ™ R : i
Step 3 Position diract fire ,<-;’t i ¥ e e

Stepd - Posttion ohstacles P e SR e

Step Posttion indlrectire [~ e v et i

Step 6 Drive EA e ! Salfjgier e L R T

Step 7 Rehearse, rehearse ~7 A—oo-—a 1 S _TI) Rk 351'7 a ')*_ﬁ.l N
N35® 30°15.67 Wi16® 31'01.8 1052.42 meters Focus: DTED level 1

Fi gure 46.

MOE 1 and MCE 6.

One vehicle in BP A

has an MOE 1 (percent of EA covered)

equal to 30%

MCOE 6 (percent of EA

covered after 25% reduction in force)

i s equal
one vehicl e.
vehi cl e shown.
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Li ne of sight for
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2 READ-Pro

ﬂaanlwﬂhwiﬂtmOpﬁmt]—lﬂsD:DTﬂJM1

- Vol f
e I MOE 1 EA Covered with DF = 50% |
U N
Al ., MOE 6 EA Covered after 25% loss = 38%
W '_.'_:S“-‘;. { "' Wind Direction = MorthEast \
<f_ “A . 'Wind Speed = 10.0 knots ] !
\;?r‘ln i WEr il Fo P
: RURA
J AN NN
& - I gy ey M
. *},ﬁ ‘-—r-— = ,-..-=-';- ..... ]
o £ apah - -i-l I'll
i £ e \“t' ™ -\ 2
s il > 1
1 el "h\!‘ \ |
« = VHE N
s DY A I iy P et
Step1- Visualize enemy atiack e ; — - T N
. o ot = % o g 3 - ,s‘f“. .-‘ '_ .
Step 2: Selectwhere to kil e : * : B e ]
v i E. = e HREawg LAY |
Step 3 Position direct fire e : 3 & 1L REEN
Step 4 Position obstacles ! -, =l ,"-\ | | i
Step 5 Position Indirect fire — e e ] S Rl ecEme b ]
Step & Drive EA __»_*:::..-J- L=t b e == | i 1 ST ] '|"__ A
Step 7 - Rehsarse, rehearse |7 4 —o0tfrai et ey A 'm"}" 1 G s |
W35 29'56.8° Wi16" 31'07.8" 1033.61 meters F:li:us DTEDIEH'BH

Fi gure 47.

Both Vehicles in BP. Together, the Red
vehi cl e (30% coverage of EA) and the

Bl ue vehicle (48% coverage of EA)
conbine for an MOE 1 of 50% and MOE 6
of 30% Line of sight for both
vehi cl es shown.
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# READ-Pro
_nuzwntwmwmmopﬁmmo:mm1

RG] -

S o ! -\ MOE 1 : EA Coverad with DF = 53%
e -'{‘:_' MOE 6 : EA Covered after 26% loss = 499
Y\ Wing Direction = NorhEast

Wind Speed = 10.0 knots /7|

R ‘L\\ Lo _"l' \I'(
1 B f_‘ \
Tl

3 _

~ Mt L -P;.A
= : J |

B e |
r""#t:; b 2
;_l -“--" TE =z _‘_q‘:-s L e
= egd e == B : T
Step 1 - Visualize enermy attack =~~~ i S
Step 2 Selectwhere to kil * = S
Step 3° Position directfire %, ¢ ;r:fs'f”' B =
Stepd Position obstacles i 45°° o b
Step§° Posttion Indirectfire s = Fl s
Step & Drive EA -d,,f'”_ W g - o
Step 7 Rehearse, renearse ¢ T,;-:-:,F‘;v@‘;.'i.'._ T W.:erxf—’i"F
N35* 29°05.8° Wi16° 30'47.3" 1084 86 meters Faeus DTED IEH'BI 1
Fi gure 48. Itenms Inported into Direct Fire Control

Matrix. The Direct Fire Control Matrix
i ncorporates all objects enmplaced by
the conmander. In this exanple there
is a Red and Bl ue pl atoon consi sting of
one vehicle each, two EA quadrants Al
and B1, NAI 1, and OBS 1.
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-—\Eg” | unit |WEan Intent Priofties | Technigue naﬂun ] % Covered

[yt 1 blue |Destroy  |Tanks [Frantal f MOE
! blue _LO.S. |Destroy Tanks (Frantal .ﬂf\! 1. MOE_
41 blus  LOS Dastroy ‘ranks Frcmtal mAL 1 MOE
7 blue  LOS  |Destioy PAL1 MOE
Z _jblue  [LOS |

? - K2 blue  LOS | | 3

) - E] blue  LOS |Destroy [Frantal
3 blua  LOS Diastroy Frantal
3 blue LOS  |Destroy Frontal

N S b!ue LOS |Dastroy [Frontal
4 blue LOS Destroy E (Frontal

o 4 blue  LOS Dastroy Frontal

.,,iﬂ_‘u > : S Dl S - A

s

Step 1 - Vs

Step 2© Selk

rii

Step 3 - Position diract fire

Step 4 - Position ochstacles

Step 5 Position indirect fire

Step §: Drive EA

Step 7 - Rehearse, rehearse
W35 20 06.9° W16 30'47.3"

-F-I;.I'I:HSE DTED level 1

1084.86 msters

Fi gure 49.

Direct Fire Control Matrix. The DFCM
button creates a default Direct Fire
Control WMatrix that displays the first
choice fromthe drop down nenus.
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& Direct Fire Planner

PL TIGRUS

1

2

2 _

2 | Destroy | !

3 jbiue LOE Dectroy  Tanks Frontal

3 blus LOS Destroy  Tanks Frontsl [i

3 biue LOS  Deshroy  Tanks Frontal NALT
4 blue  LOS Destroy  Tanks Frontal A
4 |blue  LOS Destroy  Tanks Frontal | NALY
4 lblue LOE Dectray [ Tanks Frontal MALY ¢
Fi gure 50. Drop down nenus for DFCM Al

pl atforns and area bjects (NAlSs,

obst acl es, EAs, quadrants) are inported
into the Direct Fire Control Matrix are
avai lable in the drop down nenus for
unit and | ocation accordingly.
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£ READ-Pro

File Zoom Layer Algorithm Options Help 0: DTED level 1 -

Mission in jeopardy

|2 ][5 ) e~ v

2L

_“-t‘ MOE 1 : EA Covered with DF = 53% f.
- MOE 6 EA Coverad afler 25% loss = 49?
ll \ Wind Direction = NorthEast ]
.'! \Wind Speed = 10.0 knots ] A

& Direct Fire Planner

AEL.

! | Trigger | Unit | weapon| Intent | Priorities | Technigue | Location | % Covered
< {|Enemy crosses. ‘blue  120mm Destroy  Tanks Frontal EADOG  32%

I WrLTicRus
- 1

red  120mm |Destroy  [Tanks [Frontal MALT 24%
blue LOS Destroy [Tanks Frontal IMA 1 MOE

2 biue LOS  Destray  Tanks Frontal INAl T MOE
B | £ biue LOS  Destroy Tanks [Frontal NAITMOE -
2 blue 1 O8 [Destray | Tanks [Frantal NAIT  MOE T, i
| o] lblue |LOS  Destroy Tanks Frontal INAIT  MOE J: ok
=343 blue  LOS Destroy  |Tanks Frontal [MAI 1 _!\I'I_OE —a L .‘E—';
;_l M| E Cblue  LOS Destroy  Tanks antal NAH MOE :
—==crally biue  LOS Destroy  Tanks Frontal_ NAIT MOE . s il
Step -4 biue  LOS [Destroy | Tanks [Frontal MAIT MOE iy
Step 2 - J4 blue  LOS Dastro Tanks [Frontal (ALY MOE : i
Step 3 Click for combo box) e
Step 4
Step & G
Step & - —_— 49
& i e \_,_fsx?.et e R ! AR
Step 7 : Rehearse, rehearse ¢ [ s -f'&__ [H" a'—’“ L-p-/ LR T >]
M35 29°05.8° Wi16° 30'47 3 1094 86 meters Fntus DTED level 1

Fi gure 51.

Percent Coverage in DFCM Since Bl ue
pl atoon only covers 32% of EA DOG when
t he commander assigns this task, a

war ni ng wi ndow pops up informng the
commander that the given unit covers

| ess than 50% of the assigned area.

The commander nust acknow edge this by
clicking “OK in order to continue.
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# READ-Pro

=2 e

NTC North

g SEF

s

By
LS R For s : _

a Xl:un- "l A4 T . TS RNENT e 4, >
N35* 6.0° V1 16° 33 25.6" 1306.12 meters Focus: DTED level 1

Fi gure 52. Drop Down Menu for Active Layers. Drop

down nmenu lists all the layers
currently available in READ-Pro. The
sel ected |l ayer can be manipulated with
vi si bl e toggl e and transparency
adjustnent. Each |layer has its own

t ool bar and functions that pertain to
only the selected layer. Current
scenario is conprised of two map
sheets, NTC North and NTC Sout h,
connected at the northern part of

Dri nkwat er Lake.
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& READ-Pro

EX

>

" ! MOE 1 - EA Covered with DF = 0%
“ WIOE 6 - EA Covered after 25% loss = 09
£ Wiing Direction = MorthEast

Wind Speed =100 knots ]

o Pl O 1, Vs
TR
AR 2 |
) :1 NS T
e L ""‘1‘.L-. ox i i, 3 5
s tﬁ ' prmmp =T ?ﬂ-ﬁ Y L
B TP ~ e Rl s " o S v L o ¥
= o 1 £ 4
P -'—‘-‘23{"'"'“‘"""""'? :f "1 } n—n¥ I
T Eray ;al.:,“___ I, £35 fh‘-“"'t‘:tf—————."]';‘.';'__":-‘ 1
“h“'&‘,__ )
Step 1 @ Visualize enemy attack B m_f'.l "
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.
Step 3: Position direct fire B
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ST&p 5 Position indirect fire
Step 6 Drive EA

. Rehearse, rehearse

Fi gure 53.

Transparency Function. NTC South is
the sel ected | ayer and can be
mani pul ated by the commander. By

i ncreasing the transparency of the NTC
South map, the satellite image of the
same area is reveal ed underneath. This
is useful for integration of real-tine

i magery fromsatellites and Unmanned
Aerial Vehicles.
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