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Some Suggestions for Army After Next
A Paper Version of a Hypertext Report

Background. In May 1996 Larry Lynn directed the Office of Tactical Technology (TTO),
DARPA, to develop some concepts that might be useful to Commander, TRADOC, as his deputy
chief of staff for doctrine moved ahead with the Army After Next Project. John Gully of Land
Systems, TTO, took the lead, and convened an informal study group, listed on the outside front
cover, that met from time to time throughout the summer. DARPA’s PMs were participants, as
were a number of experts from industry and academia. When there was a recognizable thesis, it
was presented to the red team, and adjusted accordingly. In October the results were briefed to the
TRADOC principals, and in November to the TRADOC staff.

Study Guidance. We were tasked (a) to “think out of the box,” (b) to present tactical concepts
that would exploit foreseeable technologies, and (c) to portray these in a variety of plausible
politico-military scenarios. After some debate, we proposed to Larry Lynn that we bypass (3): the
tough issues of “plausible scenarios,” “peer competitors,” “locus of conflict,” etc., seemed to us
far less important and far less certain than what we could project as strengths of the United States
20 years hence, and what we could reasonably assume would then be this country’s continued role
in the international order.

Report Format. We adopted the “rolling briefing” procedure familiar to Defense Science Board
studies — iterative improvement and augmentation of a set of charts. We calculated, however, that
an important part of our message was our medium and method: we undertook to build the charts in
hypertext, using the venerable, austere graphic program of that name. Our first step was to lay out
the study architecture shown on the chart opposite, which we refer to as the “AAN Map.” We
defined three broad areas for inquiry and input:

Planning (what is the problem, and how should TRADOC think about it?)
Required Capabilities (what should be expected of land forces 20 years from now?)
Enabling Technologies (what can science and engineering do to meet such expectations?)

Within each of these three areas, we built “stacks” of charts to which all participants contributed.
Most transactions to add, modify or subtract from charts were by E-mail. The master set of charts
was maintained on a single 3.5 inch disk (<1.4MB), and ultimately was presented to TRADOC via
a computer-driven projector, backed by a disk. DARPA, however, insisted upon paper output, of
which this notebook is a descendant.

This version records what we turned in October 1966. There have been few changes since 1996
beyond cgrrecting spelling errors, eliminating duplication, and adding hyperlinks.

. Salient éiincepts. There are two dominant themes:
Go with the comnmiercial flow [e.g., Stacks 3, 15, 16]

Focus AAN on early entry: project a corps-worth of combat power anywhere:in the
world within 72 hours [Stack 8] by (1) re-engineering means for diréct and-indirect close-
support fires; (2) adopting new classes of lighter and more capable land-vehicles and
ubiquitous UAVs; (3) devising new information systems [Stacks 6,17, 26,21,25]; and (4)
finding fast, high-capacity airlift and sealift so that Force XXI remains strategically relevant -
[Stacks 15,16, 19, 23].
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Stack: "Problem?*

* Why does US need Land
Forces (Army, USMC)?

* Why not rely on precision
weapons delivered by air?

* Can technology make Land
Forces more cost-effective?

* Every President, as Commander-in-Chief,
has ordered land forces into action®

* Recent Presidents have been demoastrably
more willing to commit [and forces
overseas

1950-1989: 10 major deployments
1990-1997: 27 major deployments
Today: 35,000 troops in 70 couatries

* D.A. The Amy Almagag, 1950
Collics, JM. America’s Small Wars, 1991

The Anxious August of 1990

Drawicg the "Line ia the Sand”

6 Iraqi beavy divisions with +1000 T-72 MBT
within 200 miles of air and seaports of
debarkation in Saudi Arabia

SMYT WT P 8 2 Iraq invades Kuwait
kad B4 LN ER EA K 6 NCA dirocts deployment 82d & 24th Div
sfefr]ofo[sofu 8 Lead airb brigade deploy
SIS 12 Closur of lead brigade — 3 infantry bus,
19] 30j 1] 33) 33} 244 7% 1 MS51 Sheridan light tanks, 1
DEEEERD Apache batallon, 1 10Smm ¢
L3 RGN LN L kA L 13 Lead moch brigado ships from Savanmbh
17 10181 Div lead brigado commenoes airtift
22 Fisst pre-po log skip asrives from Diego Gurcin
24 12000 soldiers, 3 bde bq, 9 infanuy batttions
of 82d Div in theater+3 br 1018t
27 istships of 24th Div arrive in theater

m

Desert Storm

* Army shipped 2.2 million tons dry

* 60% total was ammo, mainly arty

* Army returned 1.6 million tons dry

* Not clear what was fired at enemy

* USAF delivered 70,000 tons of
ordnance; 40 tons of fuel per ton
delivered

m

7/22/97

Why commit land forces?

) To deter the use of violence for political purposes
* Evidence U.S. determination
* Enhearten allies
X To coatrol territory and people
* Forestall or redress aggression
* Destroy or neutralize hostile forces
* Separate combatants
* Conduct humanitarian operations

X To secure bases for air and sea forces
R To discriminate in using firepower

R To wia conclusively
« Delay, disrupt, or deceive hostile forces
* Enable decisive fires and dominant maneuver
11}

Force Generation
Saudi Arabia vs. RVN

XVIll Abo Corps
600 C-141
184k sCs 184k

i

Totad

US Asmy
USAF
uUsMC b3

555

ol 8

Atk Helos.
«1 TOW Veh

Lessons Learned from August '90
* Airlift positioned the deterrent force — Aug=airlift

* Fast ports are as important as fast ships. Lead bde of 24th
Division took more than one week to load.

* Defense by 82d depended on defiles through salt flats
(sabkhas) and TOW-equipped HMMWVs+ Apaches

« Political show of unity by Arab Coalition coupled with
show of US resolve gave Saddam Hussein pause

* Host-nation support crucial: Saudis provided ports, airfields,
cantonments, water. and fuel : more than 20 million gallons
per day!

v

Desert Storm

500 Skip Loads
9000 Aircraft Loads Need:
Delivered 3,000,000 tons Lighter, saullor,

moro fuel-efficient
12,400 tracked vehicles / vebicles

114,000 wheoled vekicles More socurate,

38,000 containers ‘/—m” "l v, ol
356.000 tocs of emmucition fires




Stack: "Problem?”

The Current Division

~ 17,000 men (~ 2000 tons)

~ 5,000 vehicles (~1500 tracked)

~ over 100,000 tons combat loaded

~ 2,500 tons per day of all classes of
supply, spares, and consumables

Possible _Technology Interventions

v+ Develop rapidly deployable artillery
v Lighten the AFV fleet

v Reduce manpower in combat theater

* Deliberately align Army with
commercial thrusts

v DARPA technology can assist

uny

7/22/97

The Make-weights
* Armored and tracked vehicles(65%)
— Tanks, IFV
— Artillery
— Engineer vehicles

— Provisions for sutaining same
* Fuel and dry cargo lift [leet (~20%)

* Artillery ammo (~50% resupply)
¢ Fuel (~25% resupply)



IAssumptions|

Army After Next ¢ AAN must be capable of coping with a broad

‘range of threats, ranging from:
AAN ls I0C 2016 (20 y ears hence) - conducting large-scale operations on land to

contest a foreign aggressor

(]
- providing aid to domestic civil authority
Structural and doctrinal reforms useful, but must * AAN must be configured to fight overseas under a
be technologically attainable and reasonably unified command within a coalition

affordable

13

* AAN must be important to the NCA in all phases
of any crisis

"vESnstamed ‘Operations on Laad:
ti =" Setting the coaditions
Barly Bawy . . Decisive eagagements

\ o :Transmon e peace: :
Forcible"jj . j;'EReturn to normalcy

. AAN ready for the entire spectrum of conflict
Minot Coatingeacies
Ma;or Regional. Contlngency
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Stack: U.S. Strengths

Build On U.S. Supremacy in
2016 in Business Related to...
* Information technologies
* Space and exosphere
 Civil aviation
* Transmodal shipment
* Directed energy

Commerce will

outpace DoD in
capacity, rate of
change. AAN

must follow that
lead, help shape
outcomes

* Bio-pharmaco-technology

* Microelectrical
Mechanical Systems

e

Space and Exosphere

* Commercial global cellular telephony
~ High-capacity terrestrial trunks
— Ubiquitous broad-band wireless connectivity
* Cheap-launch capability
— Satellites on demand
- In-orbit servicing
e Crisis area overwatch
- Constant-stare
o — FOCUSEd-€ar

Transmodal Shipment

* Most trans-oceanic commerce will be
container-borne
o Fast (~35kt) container ships are probable
o [so-containers are congruent with prime
needs of land forces:
- Packaged for strategic mobility
- Transmodal (truck-rail-air-sea)

- Inherent shelter from which to work, in which
to live (cover and concealment)

BIO-PHARMACO-TECHNOLOGY

* Pharmacologic syntheses
* Bio-fabrication
—Designer microbes for organic
processing and conversions
— Synthetic DNA for novel structures
e.g., optical data storage
* Blo-mimetics
— Systems that emulate living organisms

or organic materials
» — New armeor, comms, power sources

Information Technologies

* Computing

* Geolocating

* Communicating

o Sensing

* Cryptography

* Multi-source fusion and filtering

2/8

Civil Aviation
¢ Passenger
- Improved commuter service (VTOL?)
— Wide-body long haul
- High-speed intercontinental service
¢ Freight
- Automated, digitally-managed materiel handling
- Total asset visibility
¢ Automated air traffic control

“8

Directed Energy (DE)

e U.S. has lead from SDI

* DEW bv 2002. RF weapons by 2007
* Particle beam weapons by 20167

e Deployable DE weapon system (forward air
defense) now in development
* DE appears apt for AAN
— Highly discriminate:
* Precision aim
* Tuned power
- Useful in MOBA

w Logistically superior to missiles

Micro-electric Mechanical Systems
(MEMS)

» Silicon-based, chip-level manufacturing
* Throw-away entities
* Enables:
~ Networks of very small, taskable machines
— Very small turbo-generators, jet engines
- Self-instrumented structures
- Hyper-portable navigational systems

- Cooperative RSTA/C?]
8 :

Tao3



Stack: Investment Strategy

* Over the past two decades, the Army
has bought impressive new capabilities
for mounted warfare, powerful, mobile

combat support, and extensive combat
service support.

* Light forces have not been comparably)|

improved. MOUT readiness is low.

¢ Cultural imperatives and inertia have
created strong propensities for more of
same. 110

* USAF, USN systems will dominate

¢ Three broad alternatives
- (1) Win over OSD/Congress to Army logic
- (2) Subvene OSD with Congress/Transitioners
~ (3) Amy vision ~ OSD/Congress’ priorities
* (1) is on the record unproductive
(2) is dubious ethics, shortsighted
(3) works: USAF, USN, USMC formula

no

HAAN Investment §trate§lg_§j

— Demonstrate that the Army Is serlous

— "Open mind,"" thinking out of the box"
— Work future back vs. present forward

—Bold vs. creeping adjustment

—Seek new allies, especially in business

— Use simulation to create AAN converts
— Buy "leaner" and "meaner" and "fewer"

as opposed to "bigger and more"

N0

HAAN Investment §trategﬂi$§
— Leverage Investments by other services
* USAF, USN lead In missile technologies
for space, alr-to-air, air-to-ground
* Army misslles should spin-off ground-
to-ground, ground-to-air versions
— Communications must clone commercial
* Legacy SINCGARS, MSE won't cut it
* Business (and AAN) needs bandwidth

* AAN should shape encryption, weight,
power, field interfaces

mo

[Army M

* Total Army FY 97 TOA is 25% of DoD's $244B

* Acmy RDA TOA is 14.4% of DoD's %73.3B
— USAF 39.3%; USN 30.9%; DoD 15.4%
— Army RDA is down 66% from 1985

* Of DoD top 20 modernization programs:
— Army bas oaly 3 (artillery piece, belo, tank)
— Army programs amouat to only 7.2% of total
- USMC 8%; USN 37.5%; USAF 36.2%
OsD 10.3%

* Army's arty piece is 60 tons; tank is 71 tons
210

OSD, Congress have been buying:
=:Supportfor CINCs

* OOTW,LIC
¢ Counters to WMD
* Systems for the [nformation War
¢ Focus of the “onset of war”

‘Pilot Projects:

* Acquisition reform

* [ndustry participation

* Joint and combined forces

HAAN Investment §trategies§

— Accept a differentlated force
* Heavy and light units
* Modernized and older unit sets

— Priority for early entry forces

— Seek economies and efficlencies:
* Smaller, fewer headquarters
* Lean combat support
* Drastically reduced In-theater CSS

@10

HAAN Investment §trategies§

— AAN should seek to influence subsidized
industries
* Civil Reserve Alr Fleet (CRAF)
* Merchant Marine
* Intermodal transportation means

— AAN should attempt to adapt for its
purposes the results from growing R&D

(governmental and private) in health

care and public safety
ano

SThck ¢4



Stack: Investment Strategy

HAAN Investmentjértrategiesg HAAN Investment§trategies§
\_/ — AAN should seek new acquisition paths, * To do@nate onset of any prospective war
such as projects intermixing Army RDA - Avoid arguments re corps Vs. corps
funds with industrial IR&D, and inviting ~ Move to “fustest with the mostest

- Emphasize Army’s proven abilities with allies

industrial participation in the setting
e To counter asymmetric threats

of the requirements for new systems e - d
— AAN should facilitate involving the = Limit vulnerability by constraining presence

CINCs of the U&S commands in its - Minimize materiel positioning in-theater
modernization decisions ~ Echelon-back: extra-theater or off-shore

* To align with commercial main thrusts
M0 1010 ’ Baxsiag

STack ¢4
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Stack: Marketing

* Coanvince the Coagress and the American people
that AAN is necessary and affordable
— Can overmatch any foe from peers to
terrorists

Force XXI is seen as “modernizing for yesterday’

— USAF fighters, sensors, munitions moderni — Evolves from Today's Army and Force XXI
- USN arsenal ships foe erauze — Steward of traditions, esprit, ethos

— USMC Sea Dragon tomoreow * Emphasize (1) early arrival, and (2) boosted
T S - sitvational understanding to:

Dlginzanon "=-appliqué on NATO GDlﬂ1 — Deter, paralyze, deceive vice destroy foe
“Overwhelming" = massive personnel. materiel — Destroy by precise fires vice close combat
S — — : ‘ e — Protect force by (a) precision CSS; (b)
Army: procures:huge numbers at, .IQW-QQSt‘;P‘?f.uﬂq dispersion; and (c) high Py, ,Py

n %)

¢ Propose modernization consistent with

foregoing. E.g.:
—Aim at a 10 ton AFV vice 40 tons
— Stress deployability, versatility
—Minimize CSS, CS elements

e Conduct exercises to show that AAN:
— Can get to any conflict and win
— Can do so with minimal casualties

» IYEETY)

JTAcK &5~



Stack: Development

I Distributed Combat Developmentsﬂ

¢ Collaborate among the Army’s branches to desiga new
concepts and materiel collaboratively via:
~ Leading Edge Services (DARPA/DISA comm)
— NOTES-like interactivity, shared data base
- Merge C4I with DIS: adopt HLA for C?
— Intemet video, voice, data connections
o Exploit service-to-service links and joint/OSD ageacies
- Evaluate early and often
- Simulate first to establish requirements with war-
fighters

16

AAN Should Seek New Acquisition Paths

Suggestion:

DARPA propose to USD(A), with TRADOC cencurrence, a
cooperative development project for exploration of the
concepts for rapidly deployable modernized artillery —
what DARPA refers to as "advanced fire support system. "

(1) A DARPA-industry-TRADOC analysis of alternatives

(2) ATRADOC sponsored STOW simulation of feasible
gystem(s)

(3) A JCS-sponsored ATD with prototypes within § years
6

- I

Four DARPA Initlatives
= LL OK)
1. Lead industry in an assessment of commercial
contributions to military mobility:
— Intercontinental projection of land power
— Lighter, more sustainable overland vehiclesv
2. Demonstrate low-cost indirect fire rockets (boost-glide)y
3. Execute the SUO program
— Comms/geolocation for restrictive eavironmentsy
— Technology for teamwork: UAV/wide-aperture
sensors/reccilless, precision individual weapons/
combatants = sensor plaformsv/V/
4. Define simulative methodology and technology needed to
delineste joint requirements and prototypes for 2016+ v

E Distributed Combat Developments

* Form new alliances
— With the CINCs & components
— With other services
— With DARPA
— With industry
— Within TRADOGC, e.g., with training

developers
 Turn technology into AAN capabllities

6

AAN Should Seek New Acquisition Paths
Suggestion:

DARPA propose to USD(A), with TRADOC concurrence, a
cooperative development project for exploration of concepts
for hybrid electric/fossil fuel vehicles:

(1) ADARPA-industry-TRADOC analysis of alternatives

(2) A TRADOC spoasored STOW simulation of feasible
system(s)

(3) A JCS-spoasdred ATD with prototypes within § years

“6

A Proposed Outline for Analysis

(1) Is the system tachnically feasiblo? What aro the risks
of the dovelopment? What per unit costs seem
atrainable? What techzology will drive cost? effectivenoss?
(2) In measuring cost and effectiveness, what measuros of merit will
be pertinent? To what analyses will the system have to respond?
(3) What CONOPS ordoctrine is pertineat? Who is the proponent?
(4) What are tho life-cydle logistic implications of the system?
(5) What aro the human factors implications —including
institutional and unit training?
(6) What forms of simulation should bo d for
dovelopment? For testing tho system? For training and readiness?

b ITEETY
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Therefore...

e DARPA Study’s findings and recommendations
will ultimately be evaluated against politico-
military scenarios with these measures of
effectiveness:

— more affordable than Force XXI
— significantly more capable

— developmental risk acceptable

o Further, evaluation will weigh extent to which
AAN meshes with the capabilites of the other

SEIrv1Cces A



%

Stack: Concept

The Army Aflter Next will be ready:
+To project a force more powerful than
a present-day corps as the land
component of a joint task force
¢+ Within hours of NCA decision
*Anywhere in the world

*Able to fight on arrival and to sustain
Dominant maneuver

Decislve combat support
12 Efficient combat service support

Conditions of Future Crises

* People will figure prominently
— Urban warfare most probable
— Crowded countrysides also likely
— Media omnipresent
* Opposing force can buy lethal weapons
— Chemlcal, blological, even nuclear

— Accurate, powerful, long-range missiles

* Enemy can fight as a guerrilla, or terrorist

naz

"Fustest with the Mostest"
The Advantage of Early Intervention

* The ability to intervene early and
decisively Is the essence of deterrence

* To suppress a crisis early saves blood and
treasure

e Military capability broadens diplomacy

¢ Few crises eventuate in war, but all breed
conflict

Current Build-up for Counter-offensive
ma

AAN Intervenes:
Decisively, Early, Jointly

wme

Why commit land forces?

[XI To deter the use of violence for political purposes
* Evidence U.S. determination
* Enhearten allies

X To coatrol territory and people
* Forestall or redress aggression
* Destroy or neutralize hostile forces
* Separate combatants
* Conduct humanitarian operations

X To secure bases for air and sea forces
B To discriminate in using firepower

X To terminate conflict
* Delay. disrupt. or deceive hostile forces
* Enable decisive fires and dominant maneuver

Heavy Force Deploys Slowly

¢ Division large and ship/port dependent
~100,00 tons (of which men alone ~2000 tons)
~Many movers: 15,000+ soldiers, 5000 veh, 1500 tracks
~65% weight in AFV, Arty, Engr tracks
=~ 20% weight in lift for fuel, dry cargo

e Logistic tail no less onerous
~ 2,500 tons per day all classes of supply
~50% resupply: artillery ammo
~25% resupply: fuel

* AAN must derive combat power with:
Less weight asid cube
More efficient soldiers,vehicles, and fires

n2

Force

Land

77
: *Projected by air from CONUY
AAN *Fights on arrival
Corps [+ 35+ knots sealift

Duoys PE )] >
ez AAN Build-up for Counter-offensive




Stack: Concept

M2 : Omdobwﬂuhnbm Lo

One Vision: in 20 Years...

* Combat forces 33% of current manning
“Depopulate the zone of vulnerability...”
¢ Flrepower 100% that of present force
“Situational understanding, precision fires...”
o Teeth-to-tail ratio (in-theater) > 1.0
“Less vulnerability 10 assymetric counters...”
* Loglstics Just-in-time vice Just-in-case
“Total asset visibility, precision delivery...”
¢ Maintenance by need vice schedule
“Detect, remove, replace, as coached...”
¢ Acquisition fueled by engine of commerce
nn2  “Market driven, like business...”

12n2

[The Army After Next |
will have to be...

Strategically mobile
Tactically Agile
Overmatching
Logistically Efficient
Medically Assured

Superlatively Manned
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Stack: Strategic Mobility

Strategically Mobile

¢ Able very rapidly to insert effective early-
entry forces directly into a hostile
environment, to stabilize the situation, find
and fix enemy forces, and establish control
of territory and population.

Minimum footprint in the objective area.

e Maximum utilization of commercial
means for both deployment and
sustainment.

e

RATIONALE

¢ AAN cannot expect other services to design and

invest in mobility platforms to project AAN

— Scarce military airlift, priority to own needs

— Coastrained "Amphibiovs” sealift

* Instead. AAN must be configured to exploit fast
commercial lift, prepositioning,and sea-basing

— CRAF: PAX and freight
— Coatainerize essentials
— Mobile Offshore Bases (MOB)
— Logistics Over the Shore (LOTS)
e Hence, split-based operations will be normal

2/a

"Fustest with the Mostest"
one division within one day of decision
one corps within three days

* Sigaificactly fewer perzonnel on the grouad
- Bebeloa back C4l, CSS
- Bxtscsive reliznce oo sensorw, data distribution
* Lightsr, more supportable vehicles
* Modernized astillery for close support
© Relizace oa USAF and USN [or air superiority
© Broad recourss to commercial sirlift via Civil
Reserve Aviation Fleet {CRAF)
o Pervasivo contzinerizzlicn
-Commercial shipping
-Operate elther from the sea or ashore

* Mobile Offsbore Bases (MOB)

A Distinctive Modus Operandi:

¢ Combat Support (CS) and Combat Service
Support (CSS) mainly from outside theater

using Intercontinental clvll air & fast ships,
MOB, and LOTS

* CS entalls modernized artillery

* CSS entalls extensive " containerization”
total asset visibility (TAV), and vigorous

interaction with intermodal shippers.

[AAN Map]
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Overmatching

* Being overpowering in battles
and engagements

* Always having the initiative in
the campaign

* Remaining in control

* Successfully protecting the force

* Leveraging joint capabilities

Operationally Adroit

* Must dominate variable battle space

+ Speed —act faster than enemy can counter —all
systems —all levels—fires, maneuver, info-strikes

+ Space — variety of terrain, geography, enemy
forces —CONUS to FLOT and beyond
+ Timing —unprecedented simultaneity

¢ Battle Command less encumbered to
enhance flexibility

Overwhelmingly effective, able to...
» Exploit enemy weakness and counter strengths

* Act on superiority of joint forces and fires
— Allow enemy no sanctuaries

—Discriminate, crippling targeting
Dominate in information warfare
Limit own vulnerabilities

— Defenses against WMD, TBM, CM

— Logistic tail outside combat zone

— Strong air defense for deployed forces

Employ denial and deception, control tempo
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Technology for Teamwork

o Teams are what count, not individuals
* Integral with teams must be technology:
— for mobility
— for situational understanding
— for sustainability
« All combatants operate in or with air
or ground vehicles
o All entities are under constant control
¢ All entitities are sensor platforms

7

Our aggregate tactical weakness stems largely

from this... We have encouraged the man to think
creatively as a person without stimulatiag him to
act and speak at all times as a member of a team.

The emphasis should be kept eternally on the main

poiat:{bis fsrst duty 1s to join bis force to others!

[Team] unity comes to full cooperation between

each man and his neighbor. There i3 no battle

auength within the company or regiment except as

it derives f his basic el ithin o}

8.L.A.Marskall, Moo Agaiast Fire, 1947
3’7

Tactical C41

* Low power, cellular, spread spectrum: thousands
of subscribers with short-burst data, plus a subset
with service for imagery and data streams as well

» Redundant nets, versatile wave forms adaptable
to circumstaace; multi-mode radios

* Portable base stations for cells in combat zone,
capable of geo-positioning transmitters, and inter-
acting with GPS aad INS for assured 3D locus

* Interfaces with legacy and long-haul comms

* Network reconfigurable at will to reflect changing
tactical relationships

A4

Technology for Teamwork
* A 3D terrain data base that can be curreat and
respoasive to each combataat. N.B. definition
requirements vary by orders of magaitude:

Heiptt i LOS R: Alutis Posts
30 En 30 meters
Low/webicular Sim 12 meters
Afoot 0.5k ! meter

* Exploit foward-deployed personnel and vehicles
as seasor platforms, for acoustic arrays,
distributed MTI

* Position reduntaatly: GPS,INS,LORAN,cellular

* Track physiological readiness of each combatant,
automatic reporting of homeostasis

» Embed AAN TES withia C%
m [ieran ]

[

Why Structure Around Teams?
» Individuals or pairs unlikely to:

— Provide for close-in situational awareness
~ Cope with medical emergencies
- Operate continuously

* [Ftactically agile, unit/team size:
— Seven (~) for 360° security, fire and
movement
- Fourteen (~) for relentless day/night
operations
— Optimize for targeting, controlling fires
¢ Reduced tactical presence levers CSS

27

Relentless Combat

* AAN will have technology to fight 24 hours per
day, day in and day out

* Persistent, high tempo operations offer clear
advantages over potential foes, particularly when
coupled with information warfare

« Out-magneuver the foe in mind, in time, in space

* But three preconditions must obtain:
— Sufficient teams/crews to assure proper sieep
— Situational understanding for guaranteed effect

on enemy

— CSS sufficient to sustain the pace

a7

Tactically Agile, able to...
* Engage releatlessly, day or night
* Move at will in three dimensions
* Multiply the situational understanding and
firepower of small teams to:
—Assure cohesion and interoperation
—Deter, paralyze and deceive the enemy
—Destroy enemy with discriminate fires
Reconfigure ¢ at wilt
—Form a network of networks
—Broad band coanectivity to every combatant
—Iateract with aviation and AFV

87



Logistically Efficient, able to...

* Manage via full and continuous asset
visibility
e Resupply on demand

— Air delivery precise to time and place
— Robotic vehicles

— Minimal stockage, personnel in combat zone
* Maintain on need, vice schedule

— Continuous monitoring by MEMS

— Mentored remove/replace forward

— Seaborne, containerized CSS units

Changing the In-Theater Teeth-to-Tail Ratio

* Reduce In-Theater CSS to the minimum

* Move from "just-in-case” to “just-in-time"

* Leverage industry
—Regional procurement
—Transmodal transportation
—Informatics

* Echelon back — take no one into theater who
can, using moden communicatioas, function
from outside

'» Maintain on-line logistics data, distributed
to all commanders with need-to-know



Séack |

: . Training
Personnel Policy Implications « Reconfigure curren: distinctions:
*AANwill bein a state of constaat readiness, hence: institutional L.
— Conscription offers no support for AAN Iaitial |Advanced Uni
— Reserves can figure in AAN, but only in roles Eatry Individual T ;m.u. g
for which they can maintain requisite readiness Training [Training f
* AAN combat team manning must be highly selective
* Present approaches to recruiting and training must be * AAN training should look like this:
meodified to accommodate: .
— The requirements high proficiency Joit
within each small team Team &
— The new-old mix of equipment within the System
Army overall Training
s s
~ Training Training
stitutional j s . .
'gm & Initial Team &
ystem Eatry System
Training Training Training

* Requirements for TRADOC in support of AAN:
— Training developments ahead of AAN fielding for
both individual and collective training
— Embedded training within on-coming AAN materiel

* Army After Next will train on the equipment in each unit
* AAN will have broad recourse to TES of all three types
* AAN will train by team, with commanders and team

. L . . leaders mentoring
— Teaining enablers ( job aids, d . lazors, R A .
sim uLa:i:ns— wmg:i:'e S evxlcesuv:;mu sors * AAN will treig within the context of each unit's METL
— Effective, pervasive distance learning mechanisms tasks
and technique -

AAN: Rigorously Trained, able to...

* Conduct STOW-like training anywhere for afl
units
— Generate quickly required terrain data
— Develop collective skills, rehearse operatioas
* Use C4I system to capture data for AAR,
feedback to combat developments process
* Support most individual training in vnits (as

opposed to schools or trainiag ceaters)
— Use organic communications and/or embedded

training
— Employ satellite TV aad Interanet
* Access TRADOC schools contiauously via DISA

3 |
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Medically Assured, able ro...

¢ Monitor continuously physiologic readiness
of each combatant in zones of high hazard

- Automatic alarm, locus/first aid/evac

— First line of defense against BW attacks

- Deploy supplemental sensors of NBC weapons
¢ Use telemedicine far-forward

— Mentor unskilled first aid/ stabilization

- Remotely-controlled bio-drug infusion

— Iso-container-housed field hospitals

- Swift, sure evacuation from theater

Practice in Combat Casualty Care

* PSM enables distributed interactive simulation (DIS)

*Underwrites medical subsystems for all forms of
simulation —five, virtual, coastructive

* Numbers of patieats, type injuries flow from
simulation

* Virtual patients realistically train medics, doctors

* Contribute to development of military telemedicine

* Telemedical data streams ~ intelligence data streams

T

Personnel Status Monitor (PSM)

* DARPA/AMEDD developmeat to date
* Vital signs seasors+GPS+computer+radio

* Currently <5 pounds, in LBE harness, optimized
to warn of the oaset of hypothermia

* Tested by Rangers in July 96, found useful for
command and control: tracked Raangers even when
swimming river, showed NCOs location each man

* Conforms to DSB vision: a cellular, spread
spectrum, LPI/LPD communication system on
every soldier

* Insurance against MIA, and against wasting
medics trying to reach corpses



Commercial Overseas Shipping Trends Transmodal Force Projection
» Time-sensitive, high-value cargo provides impetus Assuming TAV and Extensive Containerization
* Newer container ships will double in size
* New containers of composites for strength, lightness
— For air (EM transparent for TAV, inspection) CONUS
— For sea (protect items from maker to seller) APO
* Broader use of RO/RO in high-payoff trade
— Self-propelled vehicles road-transi

— Air-cushioned pallets for containers "y
» Hyper-speed ships operating between dedicated ports 2
* Air cargo fleet expanding (wide bodies, comm C-17) p,m;
* Air freight providers lead the way:
— Robotic loading road-transit
— Pervasive TAV, containerization, inspectability by truck
— Integrated, end-to-end, information-based system
177 2/7
Total Asset Visibility CONTAINERIZATION
« JIT logistics entail TAV and extensive containerization
« Continuous control over units, people, and materiel —Military now lags commerce
— Transmodal; functions on land, at sea, in the air —Gap will probably widen
— From CONUS origins to overseas employment « Trends dictated by costs:
— Precise information on locus, condition, custodian — On North Adantic, shipping is 10-15% of costs
— Rapid adjustment of flow, swift replenishment * Average ship now 2500 TEU (20 ft equiv units)
* Sine qua noafor: * Newer ships 5-6000 TEU
— Significantly more rapid force projection — Terminal (port) operations are 85-90% of costs
— Efficient SUO (highly aware, agile tactical elements) * Fastest terminals crane-off 150 containers/hr
— Adoption of a distributed indirect fire system * New ships outmode current terminals: ~ 2 days!
— Scrapping just-in-case logistics for just-in-time * Hence, strong incentives for:
— Altering drastically the teeth-to-tail ratio — More durable, lighter containers
— High speed unloading methods
377 a/7



The FastShip Initiative

» Commercial ship trends are generally adverse for AAN:
— Larger container carriers needing mega-ports
— Fewer US flag carriers; current status:
Owner Total US Built Age<16 (US Built _Age>6(US Built)

Containerships USG 6 5 0(0) 0(0)
P 76 37 41 (10) 1(1)

RO/RO USG 35 8 5(0) 0 (0)

Pt 37 15 20 (7) 0 (0)

* FastShip= is U.S. venture to ship high-payoff containers:
— In broad-beam hulls with water-jet propulsion
— All cargo in-hold, ROR O using air-cushion pallets
— At speeds above 35 knots on North Atlantic, Pacific

— Appears to have military potential:
*1 Fce XXI Hvy Task Force & 2 AirCav Sqdns @33 kts
5/7 * Range 1050 miles per day, or 7300+ miles per week, all weather

Opportunities for AAN Exploitation

* Explore CRAF support for AAN initiatives
— LIFR, Combat Casualty Support, parachute delivery
— Carbon-winged, up-engined commercial C-17

» Experiment with new air and sea containers to ascertain:
— Relevance for rapid deployment
— Adapability as in-theater shelters
— Capacity for hardening against ballistic, WMD threats
— Applicability for munitions shipping (e.g., LIFR)

* Cooperate with commercial carriers to develop:
— Interoperability of info management, pallets, containers
— Practical, CINC-exercised contingency plans

* Adapt commercial systems as primary deployment using:
— Airlift, for the AAN C+1 division and the C+3 corps
— Sealift, for sustainment and follow-on echelons

"1 [Stratcgic Mobitity] [AAN Map]

Transmodal Shipping Technology

» Containers of composites
—E.g., thin-shell polycarbonate
* Tensile strength 9,000,000 psi
* Strength compress, flex ~ 13,000 psi
* Shear modulus 114,000 psi
* Elasticity modulus 340 000 psi
— Less tare, better system conformity
— Usable as shelters; easy to cover, conceal on land
* Means to load/unload containers 4 to 6 X faster in port
— E.g., ALICON airlifted pallets for containers
— Graceful interfaces with trucks, rail cars
e Current thrusts aimed at FastShip, but:
— Appears useable for conventional ships
— Adaptable for military requirements in austere ports?

6/7

Strack /s
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Civil Reserve Airfleet

Federal Funds for Standby Readiness

* Mainly PAX

* Need to coopt freight/express shippers

e Air-to-air refueling useful

* For freight aircraft, paradrop doors
oxygen bottles for crew very important

¢ Ought to be possible to design for PAX
inbound to theater, casualties outbound

* Wing-loading for passenger aircraft?

* Clam-shell doors, rear loading?

C-17 Commercial Version
* C-17 requirement from top-down OSD intervention
— Neither USAF and USA wanted program
— AAN will need more than current program provides
* Planed commercial version scraps military features
— CRAF could subsidize their retention
— CRAF could subsidize enhancements
* CRAF could equip with polycarbonate composite wing
— Lighter, more efficient, hence extended range ~25%
— Stronger, less likely to have stress problems
— Could be equipped with MEMS maintrenance aids
* CRAF could provide modern engines
— Further gains in fuel efficiency, speed, and range
* Commercial C-17s could become a mainstay of AAN

[Civil Reserve Air Fleet (CRAF))

 US government pays airlines to modify planes to

meet wartime requirements

» AAN ought soon to become active re CRAF:

— The aircraft built over the next decade will be
those flying in 2016
— Unless incentivized, airlines vnlikely to buy:
*Clam-shell doors for rapid load/unload
*Provisions for parachuting in flight
*In-flight refueling kits
*Exterior-load hard points

(Launch-in-Flight RAH-66)

o How about launch-from-internal load
via tow-to-flight, or parachute-to-flight,
or paraglide-to-FARRP?

* AAN should vigorously experiment with
intercontinental attacks to control land!

/f

AAN Mizp

StALk 1S
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Situational Awareness

Means, mechanisms and procedures for
providing every member of any team, at
every echelon, with access to the
information he or she needs, when they
need it, and can use it.

Situational Understanding
The ability of a team to use situational
awareness to advantage, to comprehend
information and to act upon it to execute
the intent of the commander.

Informatics for Teamwork

Reconfigurable C4I based on internetted networks

of networks with distributed nodes

Personnel and equipment monitoring

Small unit tactical communications

SmalV/micro RPV's and robots at small unit level
Imbedded training/learning loop

Integral jamming, cloaking, deception

Asset visibility and monitoring

Situational Awareness/Understanding is
NOT

¢ Intelligence — timely information about the enemy and
the environment is necessary but not sufficient

© Every team having access to all infermation: function and
practicality must govern informatics design

® A charter for uncoordinated action independent of the
intent of the commander

VIRTUAL MINEFIELDS ("NO
OPERATION ZONES")

*  An operauonal conocpt unng systerns of systems to oreato large areas in which
enery military operations wautd be ncarty impossible to conduct.
~ 2cnes would bo largn enough © be operationally ueful (e 8., 20:20x 10nm)
- zones would be moved arcund o region rapdly
- usod on an *advanoe waming* or *nonctice® bans
~ encmy astivity would bs detectad, targeted 2nd disabled (nct nocossanly
desyoyed)

- 2cnes may nok be enurely lenk prood
o Apph f them *no op 008
~ thape the tatdefield (e g. channel enemy foroes)
- barriers to protect friendly or allied units
- conminment of enamy military operation
- peace enferoament
~ demonstration of overwhelming U S. mulitary tochnical power
¢ Development chanactznstics
- based on *systems of sysems* (0. . sensors, C2, jammers, weapons)
- enoourages 8 broad rangeof tachnology development efforts
- multisrvice
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Med Support in 20 Years.....
* Combat forces 33% of current manning
“Conserve the fighting strength...”
® Firepower 100% that of present threats
“Realigned casualty prediction models..."
® Teeth-to-tail ratio (in-theater) > 1.0
“Hyper-rapid evac to CONUS or haven...”
¢ Health care as needed vice per capita
“Total health accountability, responsiveness...”
® Project care forward vice evac to care
“Combat telemedicine to point of casualty...”
® Acquisition fueled by clvil health-care system

M0 “Demand driven, exploiting advanced tech...”
FUNCTIONS
_TELEMEDICINE BRQTH INTELLIGENCE
mmr::d 3 : d cnotad tntel
i B T
-1l video conferencing mensurocdin materit] deployments
medicn) education } volumo rendering materiel charoctertstics
LOCUS

Expertise in both communities resides in CONUS

COMM REQUIREMENTS

Global Sonet/ ATM OC-3 w/ multi-level security

o

Concept for
Container-Based
MASH

Hospital)
Unrr can operate at seq
or doy/oy =i
13 containers -~
on laad

o

¢ Delta Clipper is commercial venture
dealing in critical cargo, key persons

e Could evac from any helipad direct to
any tertiary care hospital in CONUS

» Max flight time > one hour

* 120 feet X 60 tons

¢ Civil Reserve Rocket
Fleet (CRRoF)?

DX MeDotuwdl Dougkys & Boving,
13 sade modd of Dedta Qlippxa...

A faet tall, 41,000 ponds, . AS lodes
(e 300y Mown 7 times Prospxcts; 4 |
Nach 15 SN feds 48 min to CONDS

mo

Future Combat Casualty Care

* Sit Understanding: forestall, locate casualties
—PSM component of C*1
—Triage from instant of impairment

* Mentor first-care provider
— Bandwidth as important as bandages

* Stabilize far forward
—Tele-treatment, tele-surgery

* Evacuate rapidly, preferably to secure haven
—Downsize, harden in-theater med

presence
* Med-holds in CONUS only

20 —All convalescence, rehabilitation

ARAPAHO-MED:
Reconfiguring AMEDD Field
Facilities for Operating at Sea

0

Stabilization Enroute to CONUS

DARPA Medical Technology
for Combat Casualty Care

* Immediate Casualty Awareness

— Casualty location, triage, treatment
¢ Accelerated Medical Response

— Remote surgery, life support, imagery
* Enhanced Medical Treatment & Training

— Combat informatics, trauma simulation

. $ million
FY94 FY95 FY 86 FY97 FY98 FY99 Totel
13.7 547 51.0 205 176 56 1721

610
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Anti-trauma Bio-Engineering

. ~ Ischemias,
Energy failure,,
Tonic it\nbalance

~ Free radical
Degradation of
protein pathways |

Membrane ~  Activation of intracellular

Q’?gturbauons proteases, lipases, nucleases

1010

Trauma Hibernon
* High-risk pharmocologic syntheses
— molecular modeling, cell-level agents
— program ~$50 million over S years
— Use Special Agreements Authority
* Drug-induced tolerance to ischemia despite
exsanguination, tissue hypoxia, and acute
systemic shock; remote controlled injection
» Prevent irreversible cellular injury, restore
homeostasis
—Cessation of energy consumption
—Block cell detractors

—Stimulate natural defenses
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[AAN Modular Cs§

No trucks, no tents, no shelters except
ISO containers

Train and fight from containers, at sea
or on-shore

[AAN Modular CS§

e Army's ARAPAHO study of the '80s
demonstrated that personnel and vehicle
cost avoidance will pay for containerizing.

* Concept has strategic reach, plus tactical
survivability in that containers can be
entrenched.

Arapaho-Med M.O.
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Communications Technology for Teamwork

* Relisble connectivity in restrictive environments
* Able to operate amid hostile SIGINT /jamming

Communicate what?

oN . " Voice Calls for fire Intel
erwork widely dlspf.:ned teams Positien Telemedicine PSM data
~ 70 teams, with 7-14 soldiers per team Orders Maintenance Resupply

~ 200 km x 200 km area of operations
Scaleable to larger areas, more teams

* Interoperable with legacy comm systems, e.g.
SINCGARS
EPLRS
Mobile Subscriber Equipment (MSE)

* Field-worthy
Light-weight, low-power drain, user friendly

*Affordable (<$2000)

7]

Coping with Enemy Information Warfare
Current Weakness Required Technology

Reliability in restrictive Diversity, redundancy
environments * Network

“murch radio to the plice” * Multi-band sets
Robust, adaptive nets
Innovative relays

Limited COMSEC New LPI/LPD Means

* New waveforms

“mike the sgnal hard to * Spredd spectrvm

find or read” Increased/variable bandwidth
Directional/nulling antennae
Power control

Range Novel waveforms, variable

" atdfor the aet for the aeed bandwidth, anteanae
»

Parallel Channelization

* Reliable connectivity
* Low power
* Variable channels/link margins
* No feedback or "handshake”
— simple
—LPI
— robust
— scaleable

.......... 10 bps Orders, locus
o = = 95kbps Voi
128 kbps Video

Multi-channel, all digital transcelvers

b

Data, Voice, Video
in
Built-up areas
Coniferous forests
Triple-canopy jungle
Mouataia

DARPA R&D for Tactical Comms

» Restrictive environments
— Range and bandwidth; LPI, LPD .AJ
— Combatant tracking for IFF

* Ground-based relay improvements
— Better range, operational life, survivability
— Portability and ease of deployment
—Affordability

* Protocols
— Adaptive, dynamic connectivity
— Variable network control

* lntegrated navigational capability
— Time of arrival
— Spread spectrum ranging
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Electric Combat Vehicle (ECV)

2

* Hybrid electric, crew of 2

* Fly-out infantry support wpn
» Slaved UAV

* Can tow arty/mortar container

Electric Direct Flre System (EDFS)

ECYV for Military Operations
in Built-up Areas

* Squad of 7 (two teams)
* Hybrid electric, crew of 2
* Slaved UAV
* Can tow arty/mortar
container
32

SquadPod

TECH for TEAMWORK: SCOUTER

Alr Cavalry Regimoat
—Two component

vehicle: robo}_ helo

ATV
—Crew of two:

Pilot/RSTA operator «
scout/driver o

— ATV is ultra-lite ECV

s

Status of the "Ground Combat Platform"

Army approach:

¢ R&D objective: a common AFV chassis

e Commonality of components, stuctures,
Information systems, maintanance, training

* Not unlike the Armored Family of Vehicles
program of the '80s

¢ Plan Is to keep current platforms in service
until R&D bears fruit

¢ Army prepared to fund required O&S

¢ Current proposed designs: 55 ton

¢ Deslderatum: 40 tons, lower If feasible
me2

Electric Combat Vehicle -

* Welght< 10 tons

* Hybrid electric/fossil fuel

* Fuel use 25% that of BFV
@ 2X radlus, 2X speed
cross country

* Acoustic/thermal/visual
signature reduction

e Active armor

¢ Active suspension

¢ Electric guns, DEW

* Mated to UAV for RSTA

2712

TeamCer

TECH for TEAMWORK SCOUTER
ir Cavalry Regiment
« Helo mated for"

airmobile scouting
* Vehicles separate
for ground scouting
—Helo performs RSTA functions
overwatching ATV )
—ATYV is double-ended, RSTA rigged,

functions of driving, RSTA ops shift

front-to-rear " "
o for "scoot

o W,
crew: 2 seated
ia line

| TeamCar for Alrborne Division|
o ATV, an AECYV with
asmall, RSTA UAY
* ATV mounts direct fire v

* UAYV control by Pilot ¢
¢ Assigned driver o

* Team of four for OP(s) ° =2
* TeamCar tows a mortar pod

* Soldlers are parachutists;
vehicles are alr-dropped

on2 (i)

Benefits of Common Chassis Approach

* Some improvement in strategic mobility
* Acquisition cost for "family" is reduced
¢ Cost of O&S (operation and sustainment) lower
— Less fuel required (hence less fuel trucks)
— Fewer spares overall
— Simplified training
— Fewer personnel overall
* Lower costs in sustainment base from privatization
(perhaps) — acquisition reform, not modernization

012



There are Alternatives...

Approach A: Work the present system
* Much lighter, innovative tracked vehicles

* TRADOC sets requirement in which force
projection/early entry dominates
* Creative arrangements for shared RDA costs

Approach B: Coopt commercial designs
* Non-traditional suppliers (Deere, Caterpillar)
* World-wide spares/maintenance support
* Business likely to respond to either

requirements for tracks or for wheels
12

BUT...

¢ Commerce has proved that large numbers of heavy
vehicles, wheels and tracks can be procured,
operated, and sustained well below Army
experience

* Testing by Germans supports 2 and 3 man crews

¢ Conventional design-weight is driven by armor to
protect crew. Surely there is a better answer:
— In information system design and

automation

— Inactive as well as passive protection

nn2

No Choice Provides Easy Answer

Approach A: Where will the Army get the money?
Approach B: Commercial tracks lack the speed and

maneuverability Army seeks, and commercial
wheels have failed all Army evaluations

10712

Suggestion

An acquisition reform initiative to invite
Industrial participation in the determination of
requirements for AAN combat vehicles...

1212
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Technology for Teamwork

* Portable sources of energy are essential for sensors,
communications, and robots (including flying vehicles)
used in support of small, tactical teams

* Lithium batteries — currently in vogue — are expensive,

dangerous, heavy, and difficult to dispose of

* There are several promising designs for fuel cells that
are likely to supplement bauteries in the next decade.

* Beyond fuel cells lie very small engines, micro-electric
mechanical systems (MEMS), that could furnish the
antithesis of lithium batteries: very small, light, cheap,
innocuous sources of mechanical and electric energy.

1”3
‘w:. - MEMS Power
‘ . “'.;: . * Existing MEMS devices typically
b e have 1 to 10 components, and
K 1-50 transistors

* pturbines are an order of
magnitude more complex

* Problem is fabricating parts

. — design unprecedented
— innovative forming techniques

* MIT expects to have an operating
pengine by year 2000 @ 20 wans

i -y \J T LR L )
‘P W L A

#Turbo-generator In BA-5590! case

Alr Intake ¢ 7600 watt-hours with
Blectric butane fuel

¢ Typical consumption:
ust Port 25 watts for 300 hours

* 200° F exhaust without
Pue! Port forced ventilation (dissipates
in inches)
Cube 4.4"x2.45"x5"
* Noise ebove human hearing

i Ammy L1 SO; Battery (@ $12,000)
s [Baxsie]

MEMS Turbo-generators

* pfabrication of refactory ceramics enables shirt-button
size gas turbines and generators (~.6¢c)

* Power densities (HP/unit volume) ~ full-size engines
(100 wazts/cc )

« Costs could be very low in volume
* pengines enable:
— On-person electronics

— pUAYV and fly-out weapons
— "Refuel-able" power cells

uEngine vs. Conventional

Istw  Nexm Auvto Helo

Power (kw) 002 0.1 50 500
Airflow(g/sec) 02 06 330 2500
Specific Fuel Cons
(kg/he/kw) 045" 0.28 0.28% 038
Power/Air Flow
(kwkg,, /sec) 84 140 151 200
Power/Wt
(kvi/kg) 20:1  100:1 51

1 H, fuel

2Jp-8
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(Mobile Offshore Base

e ———e

J Module 300' wide X 500'long
* 6 modules = C-130 airfield;10, C-17

* MINS signed by CMC, CINCSOC,
CINCACOM and USCINCSO (FY95)
» Cost/module (DARPA estimate): $372M

300" 500°
. "

Midship section Outboard (31de) view

{Logistics Over the Shore (LOTS))

* Landing Ship Quay/Causway (LSQ/C)
— Modified Very Large Crude Carrier
— 15 knot speed
— Ballasted to seafloor off beach to serve
as stable pier head, recoverable
— Carries up to 10,000 feet of raised
causeway, cranes, pipelines, conveyor
belt for containers
* Deployed in 72 hours up to seastate 5
Csmepe ]
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Exactly where?

* For land warfare, GPS — unaided — is an unreliable
and vulnersble mechanism

* GPS is commercially available to friend and foe:in searching
for a combat edge, land forces need better means for x.y.z

* GPS is weakest where land forces need it the most: in built-up

areas, mountains, jungles; with a small, dismounted team;
for Personnel Status Monitors.

* GPS is susceptible to jamming. A 100 watt jammer can deny

signal to commercial sets out to 100 km

* Improved GPS is possible: e.g.. more accurate clocks, better
antennae, and integration with alternative position-fixing
mechanisms such as inertial nav systems, or radio signal
lp,rccasing. These deserve high place in AAN priorities

1

Synergy via Redundant PLR

More AstiHam

Jmeeuuu
pecformance

OPS tracking

Supplemcatal Faster GPS
PL dats Aocquistioa

lmproved

Precisezyz

w3

INS?

Inertial Navigation Systems can be coupled with GPS
but INS sets have been big, expensive, power-eaters
inappropriate for small teams. Situation is getting beuter:

1987 1996 2002
Weight (lbs) 47.3 18.0 7.0
Volume (in*) 1418 480 100
Power (wauts) 141 40 25
MTBF (hrs) 3500 6000 8000
Cost ($k) 100 70 15

3
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Unmanned Aerial Vehicles (UAV)

* Small aerial vehicles for RSTA ought
to be integral to every tactical team

* Command and control must reside in team

* UAV for AAN should be largely robotic,
that is, able to take and keep station with
minimal human intervention from the team

¢ AAN should actively seek new UAV designs
optimized for small unit operations

s

A Spherical UAV
* Geodesic (made of light, straight structural elements), boachball-size
sphere that moves freely in xy,z — optimized for hover above
small units

e At each intersection on surface, a MEMS-jet is mounted

normal to surface of sphere; thrust is metered to position UAV
S * At center of sphero is fuel tank and processor(s), ;
N ,

NN

» Activated set of linear surface elemeats forms
s reflective dish for RF relay, seasors

A "Hummingbird" UAV for MOUT

CHANDELIER

overhead
?
+ UAV virtually-tethered to ECV !
* Powered by micro-turblnes |
* Radlo relay, DGPS
¢ “Constant stare” sensor(s) and |
“report change” algorithm \

it
il

1!
s arca of awareness

CHANDELIER offset
-2

* Geodesic MEMS-jet UAV

* SAR, Thermal, MTT (or nth sensor)
» Radlo relay, DGPS/INS

¢ Cooperative with ECV
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Modernized Artillery

* Long range fires from USAF, USN, sea-
based MRLS and ATCMS

¢ Close, responsive fires from autonomous,
distributed, un-manned flre units

* Calls-for-fire optimized for optimum
responsiveness sensor/observer-to-target

* Cost efTectiveness driven by target-worth
and tactical urgency as well as P, and Pk

s M.0.

Army Research Laboratory
Integrated Soldier Engagement
System Concept
¢ Individual soldier becomes a node in a distributed Interactive weapon
system
* Individual soldfer is equipped with fire direction system

Components:
Fire direction unit: sensor suite & computer

Commuaications network
Weapon for personal defense
s Wespon sy distributed d battlefield in wespons pods
Semizutoromous
Networked
Remotely emplaced:

atrdrop, roboties, cargo projoctiles, light vehicles
® Overarching C4] network
3ns

Modernized Artillery
Aa AAN "arsenal ship:* Each MLRS ripples
a fest commercial 12 rockets < 1 minute,
contaiger ship, with 8000 bomblets on
6 to 8 taunchers, 30 to 60 scres at raages
ammuaition supply, a1 raoges up to 32 km.
sad vehicles for Or, two ATMS missles
oashore operutions. ~43 km.

MLRS caa be off-
loaded cato LCU

/18
altitude-way.
point variable Target
Flight-Path Payload w/
avoids alc 10m RSTA
P,;100Xgun
Range
35-50 km
vertical
launch

234i4R Containerized Artillery

”ms

s

Even in the Gull...the intelligence system consistently came up
short. All of the range, precision and lethality that a firepover
systemn brings to the battlefleld cannot be fully exploited wmless the
eyes of the system can isolate the most lucrative targets within a
targel array, then pinpoint those targets within a space smaller than
the killing radius of a weapon, and deliver the weepon before the
farget moves or goes to ground.

To the infantryman secking to kill the enemy, the source of
ordnance exploding to his front is irrelevant, He must receive the
most effective munition when and where ke needs it. He must be
able to mlix firepower from all sources and epply all fires in
concert...

In a small-scale war of intervention, tentpo and speed will dictate
that light, highly mobile infantry forces make up the majority of the
force...In wars of intervention on the higher end of the scale,
firepower must be used lavishly to win quickly at minimum cost...
The survival of the ground force will be most dopendent on a

protective aeriel umbrella.. gy souies, Fingower in Limind W, 1594

Modernized Artillery

LIPR:
~2 meters, 160mm
15-35 km range
Cost each: $3k-13k
Caaisters @ FEDEX
with two each
Low-cost Indirect Fire
Rocksts (LIFR)

deliversd by panafoil
o precies locations
within Cogtrolled Zoce

ans [ wtme ]-

[ stearow |

Containerized Artillery

Light-weight
Hybrid-Power
Prime Mover

Al

6x5 Container
on trailer
5 wons

Rocket-powered
155mm projo

813

Containerized Antillery

* Flight vehicle design-to-cost $20k

* Uses GFE 155 cargo rounds @ 100X effectiveness

* 30 rd container ~ bawtery/$; 2-n rd containers feasible

* Each rocket is independently targeted

* Projectile is gas-launched, vertically boosted 1o 1-3 km
altiude, glides thru flight to target, then dives

* Velacity 200m/sec, or 2 minutes to fly 24 km

* Accuracy on target @ 10 meters (GPS+INS)

* Prime mover is hybrid electric vehicle; fuel efficiency
200-300% beuer than current vehicles

* System air-droppable, deployable in C-130, CH47, V-22

* Container electric powered, kevlar protected

1000000 rounds th trventory

o1 IYE)



DARPA has independently evolved a concept for a
" deployable firepower system"”

* Small, lightweight, low profite

* High accuracy

* Air droppable

* Major manpower savings

* Remote-control operation

« Capable against mulriple target classes

* Production cost comparable to other weapons
* Responsive [ires out to ~ 20 km

Containerized Attillery
DARPA's Deplojabie Firepower Sereen
MLRS Mortar Mird-missile 1SSmm Smert Bus

40¢km | ~10km  [2%4 km 40+ km
~150m -100m |0OPS aps
max range) |(QPS soon)
arbeads DPICM | wnimry | unitesy all 155aun proj
mine STRIX | STRIX BAT
SADARM
ta/containef 6 % 1-24 16
o 2854 | 6x4x5 | 4XIxy Sx3xa
(for 24) (for 6)
sighn ~5000kg | ~5000 kg | ~150-2,500 kg| ~$00-2.500 kg
(1 1024) {1196
1113
Containerized Artillery
DARPA's Dypdojadle Firvpower Sstecn
Smact Bus for 155 mm Concept
* Vertical launch (gas bag)
* 100 Ib. warhead, 40+ km
range, GPS accuracy
s —Unitary, DPICM,
SADARM, BAT
—Max use of existing
components
* Total weight<200 kg

* Time of flight~1 min/220 km

Containerized Artillery
DARPA's Depvosatle Firspower Setat
Container Concept.
—
L At3' AGL, mierorndar deploys ant-roll bar
QT | sk e
OIOO ;;mmsmﬁm
L 8 0n alr bags vertically ejoct mlssio
Trar
H \ ] e..,..l.u - ]-ﬂlmw
TITIL /R
ae—dH, -~ !TT.-\. l —
~.-l\li'ﬂn‘l‘"" Deployutlo - 1 rol and
Ares Whocls Camouflage Bur

13713 |

»

Containerized Attillery
DARPA's Deplgsable Firepower Hetear

/%\

Dismounted MLRS

Multiple 120mmMortars

M

0

Vertical-launch Mini-missile Vertical-launch Smart Bus
for 155mm artillery rounds

10718

Containerized Artillery
DARPA's Daplosadle Firepowre Sstecr
GPSor : Mini-missile Concept
Hellftre /\
10kgor ™ * Vertical-launch via gas bag
Rellftre
warheod
* ~20 km e
WG;WL’ N e
* Total weight < ~50 kg
Motore——t-
* Time of flight ~1 min/20 km
gl Dl
-7
1213
Containerized Artillery
DARPA's Dvplosadle Firepower Yestecr
Missile Motor $Sk
155 projo* $1-5K

@ GPS (W/INS)
Missile shell, air bag
$12k($26k)

$1k ($15K)
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Situational
Understanding

Team as Sonic Array

Hostile saip
shoots at 3 m‘

¢ Crackthump detected by all

¢ Automatically sent to comm relay

* Relay integrates, computes azimuth and range
* Displays relational data on forearm leader (1)

Cont® relay ° Leader can elect broadcast to all

Fire & Forget Fly-out Weapon

A Weaponized Micro-UAV
Escape to fpee-fall
Plastic tube trajectory,
launched

Flies level to x.y (z+1m)
Accelerates to >Mach 1

Discherges either (1) fleshettes :/T -
(2) pepper-fo. Launcher establishes

x.y.z; seeker fixes shape

Relational, Forearm Conformal Display
Voice aad Touch Activated
& ipcdus wide X S inches Agh

ACOUSTIC TECHNOLOGY
Broader Implications?
¢ Fusther development of gcoustic technology and systems would provide oew
military oppontunities in weapons and reconnaissance. E.g.:
-~ Reconmaissance: sensors
~ Tageting: UAV in‘couster batery mode
- Smart weapors: Anti armor/anti vehicle
=~ New weapon types: anti-helicopter smast munitions
— Batlefield decoption: noise makers replicating weapons fire
~ Tactical surprise: silencers on all weapons
Progress has already been made in some systems (e.g.. UGS, BAT). Broad
application of acoustics coutd have the following impact:
- present potential advemaries with more complexity on batleficld
- complicate advessary's war planning and assumptions.
- provide oppontunities for major surprise (Lo, advesaries may nat
immediately undesstand how their forces are being arcacked, and thus are

slow to coumsen).
[ [YOFT)|
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Trained & Leaming

¢ Trained to a high readiness baseline

e Capable of learming, from that baseline, to
rapidly adjust to the environment

¢ Conduct STOW rehearsals in any location,
for all combatants, with embedded systems

* TES and AAR capabilities embedded in
C4l

¢ TRADOC capabilities distributed directly
to operational area

Technology for Teamwork
Improved Recruiting Systems
Implicit in the AAN concept is fewer, more capable
soldiers. Hence recruiting, classifying. and selecting
these becomes a high pay-off undertaking. AAN must:
* Meet requirements for technically sophisticated
members of small teams
* Match each soldier's abilities to his/her job
* Retain apt soldiers and develop them into leaders
To do so, AAN must be able to:
* Measure aptitude with certainty
—Psychomotor and spatial tests
~— Assessments of temperament and interests
* Accurately predict performance as a team-member

Rl
Technology for Teamwork
Initial Fovaded ypoa exteasve
Entry Trainigg Development
Training Unit
Team and
| > System
| Training

* Team treining rests on two principles:
— Training can and will be delivered "just in time"
— Training progresses daily, before and during combat
* TRADOC must assure availability for team training of:
— Ensblers (job aids. devices, simulators, simulations)
— Embedded training in all combat systems

- Robust distance learning sysiems

Simulation in Support of Combat
and Training Development

Under.
dendng

ml

Technology for Teamwork

AAN must aggressively pursue R&D into
the social and behavioral sciences, and press
forward with training technologies.

Recruit —
Classify] | !nitial
Selea $nammguy Unit
raiai n
L Team and
b: System
| Training
221

Technology for Teamwork

Unit
Team and
System
| Teaining

« Diverse unit equipment. in varying stages of modernization

« [ET (instirutional training) provides baseline socialization
and core skills

¢ Unit training, within the context of small team, conveys
requisite skills and knowledge for proficiency in combat

* TRADOC's role: training development, certification,

doctrinal and materiel modernization
ant

Technology for Teamwork
Carefully designed units
* Organizational design must be proofed in a series of
increasingly demanding simulations (constructive, virtual
and live)
— E.g., recent experiments in small team design at
IDA pointed up need for disciplined understanding
of task distribution, sensor management, data flow,
human interfaces with information systems
— The effort can both advance behavioral understanding
and facilitate incorporation of new insights
* AAN unit design will require extraordinary efforts by Army
Reseearch Institute (ARI), Walter Reed Army Institute of
Research (WRAIR), AMC's Soldier Support Command, and
'E'RADOC
62

Simulation in Support of Combat
and Training Development

Numerous maceB avaikbi thut can
Do aPING 013 MOre Doy developid

Several modets svatabie that can
D 8AILEd aN3MONe DENG AIvebped.

" Gree gacsrations
tebind -SONET, CC TT, end BLRS!

Same nstrumentzon divebpmert.
‘ongaing Wik DARPA SUO program



Utllity of models and simulations
to address tactical echelons

Cg'nmuam Virtus! Live

Battelion [ ] (o) ®
Company o o] LJ
Pistoon a r® ([ J
Bqusd o @
Tesm ] ]
Individual [ ] [ )

@ 0xart (O Goodrx, Fewiw

Prototype approaches to date

SHELF| orr- m:womav‘
o.owwaom
Yery imitod L ladllm
nettanatiy A.&lmmq vty fsky

MAX e,
MAYGby.

i

i

121 Fundlonallty

The virtual prototype

@ Uses low dsk 1996 components 1o
eruidle 2016 c2pabaty, weignt, and
sze.

o Canbe Tacticaly” empioyed.

~ Ina vanaety ¢f terain

- A@INStanamy of 2016 ifveal
torcos

= 1N conunction wil al approprate
Ay Afler Next comoR! suppon
systems

~ By vanety of maivicuaty — users,
Subject mglter exponty, gectsion
makers, efc.

@ Can be explorod” severd timesa
week, weok aftor week

o Indwidua combatant’'s computer/
radio software can bo modfied on
the fly

132t

Other knowledge gaps & uncertainties

o How do we balance/optimize the uullty of a small
computer/radio to meest the needs of:
- The Indvicual cs an INDIVIDUAL
- The Individual 03 0 MEMBER OF A SMALL UNIT
- The Indvidual ss 8 LEADER OF A SMALL UNIT

~ How do we cptimize the utility of a digital map
for the individual and small unit leeder?

@ And beyond the Individual computer/radio:
- Whet! gre the | TTP for the employ of o fire and
forge rifle?

'

~ How do we substantiwely reduce Ihe indviduadl soldler's
combat load?

.and gcn andon.

1521

The Army After Next individual and small
unit computer/radio

el ~

Waighm

Fundionailly
1021
The virtual prototype
Olistv ndhidel  Astetype novcal Sutogel
Comdtut Nod € Mod Contatert Neol
CompioTade sRede
Functinalty: ) T Meg-Ri e
Wegt OnSoide  Spounds 12pounds S ponds
OKF-Sokdier 30 ponde
1221
The functionality gap (It's significant!)
What we are dolng... Wzt we should be doing.-
[Digitization] {laformation/Process Data
@ Providing s capabllity o Provide copeblitylo
fosubmit s d goe multiple
fire request wih a digita! simultaneoustly (incraasod combal
ontry device | ..a beter powor}
“tetophone”| ® Provide means to optimize
IndividualVemall unit
{nternalization of remote ssnsors
[thareased combat power]
® Provido means to optimize
IndvidusVsmall unit
Internalization of remote fires
{tvereased combat power]
® Provide means for enhanoed
atock helicopter/small unit
coordination [vcreused candel power)
1421

Another dimension of virtual prototyping

Combat
Type Exercive | Terrsin Threat Bupport Proquency

Live Single 1or2
Sirtetion lyp& tyses Conventlona! | 1 peryear

Virtus! Multlpte | Multlple
t Cireo 2016 1 per week

Sirwiation types

1621



Another dimension of virtual prototyping
Army After Next Battles in Urban Terrain

Tarrain Srudun)

Sire Geo-catioa | componercs | Dreechibies

MOUT Sto Oteatn | Soge tayer

MmO nd
(Uve Senutation) congete ok | baalonfised

[Yrtua! rden Tersd nber
[¥tus! Simution) mmm

1721

CONCEPT EXPLORATION

A Aftor Noxd
&nmwwmﬂm
Vinua Simuation
Exorciso
(2.3 houra)

s ({0 ))))
Mogneaton .
Aftor Actlon

Roview
(34 houre

¢ * Toarn Leadas
Unit

1921

A suggested approach
DEEL devolope Force XXT, DARPA/IDA dewiope AAN

+DARPA Enall Uxit Opemrtons (8U0)
*DARPA By=tiets The s1of Wax (STOW)
{ rmm

Ttiio g
Detsase Amaiyms

W ARLWRAIR

Dimbprerploy Army
Sfm = eIty

expicnitos hakty

paiv Army
Afs Nzt -

srpbmaca (wiy

Concmm iqbres
nn.n'-lan‘-d
Aravaier Rl sy

e

Costnwosglvaie
Gnw Ba 7 bwi

& ke vl
wuntreive ettt

<

i
adinany

Poree X040 O mn
VINTINSR DR (LY | sxperieaniia
o

&
« FTRIOON WaTiertetwork (Wan o0
L
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AAN virtual concept exploration

ndwdud Small Army After Nextl S
Eloment Partal Vit Batefiold _g
Meurtduow |
v Ay At N
»Avu (e | o
+D ¥owed f—
fa— Army a'u‘lEU Next
Nt
Surrogate Equpment Army Afer
o (ERTreaTa H | s =
selCemedt |of  Trpwi ) Ay Arer teost
(-1 v Fded
- @D
AT | e
1821

Problem: Force XXI=Heavy Force

* If objective is to learn from Force XXI in developing
AAN, imperative to apply digitization to light forces,
experiment with networking and comms minus Abrams,
Bradley AFV.

* Dismounted Battlespace Battle Laboratory (DBBL)
relatively primitive compared with Mounted Battlespace
Bawle Lab
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The DARPA SUO Program Extremely High Mission/Battle and
Engagement Expectations
* A battleficld 20 years in the Objective Systen
(Y 1L future that Is different from gluium
any that hes ever existed . prenpenent
* A synergistic system; the
Objecliva Sysum tility of p Is I;
D program v a funion of the wility ofall [Vt ]
+ Mission/Battle other components
+ Highly human dependent; the Denorstration
| | l | I | imost complex componeut on
the battlefield
ongnsvo
Progrum
‘-——— 20-30 ycars ——’l
A Balanced and Judiclously Executed
No One Has Succeeded So Far Modeling and Simulation Program Can
o]+ Foree XX1(0ct 96 Maximize System Utllity And Minimize Risk
* Mislon/atde ~ Sltuatlon Avareness ¢ Facilitate early and continuous common understanding
Tosring works; but not often of objective system expectations by doveloper and user
~ Electronic overlays do not o Enable detailed visuclization of technical contributions
:‘:, work 0 cirea 2006-2016 bastlefleld
* Rand (Sep 96 * Support exploration of technicel approaches within
Fpw—— - Even multi-tiered RSTA their systemic context
cannot acquire all targets * Enable simultancous consideration of the engincering,
~ Even with best RSTA case, engagement, end mission/battle espects of the systom
DARPA SUO advanced [remote fires) do
Progrum not provide comprehensive It's the best means for knowing where you are
lethality at renge going and what (o expect when you gel there
Dlustrative SUO Modeling and Simulation Initlal Case: Every Soldier an FO
Application (DSB Concept Exploration)
D, — D
* ISSUE: ) ®®
- What Is the optimal mix and application of \ (O}
technologies to opthmize a small team’s employment ® &) @
of remote fires to destroy the enemy? [NOT what is T~ _ @ @
the best way to submit the existing request for fire!] ®— ®
» SIMULATION:: &=
~ Virtual Conespt Exploration Faeility o — % == -
- Men-in-the-loop: USMC lieutenants and Arm (=] Las]
- Environment: 2016 ® ® =
Finding 1: Multiple Redundant Intra-team Finding 2: Multiple Redundant Intra-
Engagements battallon Engagements
Q@ )
@ \- ©)
@ - ®
@ o NN o
@@\ ® (€] (@) @ ® )_ama O
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]
Les]
(z)
® — EE
@/v @@—”’_’
® aw (D na

@wum (B eoam O na



Finding 3: Considerable Time Was Wasted
Adjusting Fires

O R N &
67
5
® ™ @
@\s @ @
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© wimtmicmnes (@] ot (D nar (D) Toet e

Finding 5: The Incorporation Of A Melios-
type Device Enhances Precision,
But The Combination Is
Ungainly

Initial System Subsoquaitt System

*PDA *PDA  ond  Lesor Range Findar
. 'OPS. » Electrenic Canpass

Technical Requirement 2: Develop means to
facilitate management of multiple requests

Possible SUO Implications of DSB Findings

The key to optimizing the employment of remote fires
2,3:11311 units may be the tcchnological enhancement

2-man elements rather than each (ndividual
combatant

There may be a higher payofT from providing
technological enhencements for the managetment of
multiple simultenicous requests for fire by an
Individual (or 2-man element) then enhencing the
submission of individual requasts

¢ Increasing the number of requesters increases the
potential for simultaneous engagements of the same
target end meens must be found to minimize this,

Finding 4: Engagement of Subsequent
Targets Was Slow (Sequential)

Sl Cantemat remus (0 nm

Technical Requirement 1: Develop means to
reduce multiple engagements of same target

ICON IMPOSED ONTAR-
GET WHENITIS
INTERROGATED

Technical Requirement 3: Integrate PDA/
Mellos Functions Into Single Device

Conceptual System

How This Insight Was Gained
Virtua stion ARer Action Reviews
L Stmul Prowise dam Laphey RPNy, Ipes,
mmmu o S ok wt AR
3, Exsctive AAR
* Zmbth wiis b g Wdm ans Ssabe proprum pucscmss] and wre
come 2006-2016 btk el Trview ekl Cate ¢l B TR
“W... s
* Inttoal veapansasd o pmen, e swtsonment &
:o-n-u:mdm *Oubs comman Rups
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* 08 o8 chocare urals et s weas
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Physical Entities of a Small Unit Virtual

Concept Exploration Facllity (ver 2.0) The Virtual Simulation Facllity
o 2 H vy H -
Q, : Rrveaien o= : —~
: : + Virtwl Battefield — -
« Indivickra} Combatants
Afoct _
+ Obser~ars
—_——\— —
e Y
ham Shalel et
+ Data Collsction |l et cbvee| __
~— u"-‘-,,..,.:_ -

Immersing the Individual Combatant
Afoot Into The Clrca 2006-2016 Battlefleld

dduual combatentf + Digital Tervain Data Bases
s s i o
subject matter expart or human foctors - 0pan(1rua? « Computer " UETe STv o Disptars
/ spacialist obsarver! Image - Walk In Synthetc
« Remmote ftres 6‘/ eior,/  Eovirorment
m ship ’ R?E:;owdml ﬁ -smp:lw
« Artillery pods SAR Indisidusl Weapoo
balloop ";1 \ —— Position Location
fupport « Red f¢
© Automat | Copandity simitar B
colection end to auret U.8 forces Decd
gt sorem - Ml Indisidisal Sermor
< Awal -—-h + Non combatarts 3D Awrd
- Duta tr e Lagpe, & Organic Secaar
e
The AAR: Galning Commen Insight At The AAR: Galning Common Insight At
The Operational Level The Senlor Level
+ Eloctraric sand table
3 * Elactronic sand table

* Warfighters
tactical amociate
™ dimplan

* System

r/mh'mn

USERS «— {1l —» DEVELOPERS «——» OTHIR

« Inditidual combatants . S?,ha Matter Egerts ¢+ Red force controler USERS @«—— 111 —» DEVELOPERS «———» OTHER
R d area specialists - Syston engh « AAN representative + PM,. SUO + RAND
+ Remote sensor contrdller - Information marage . . .
R tha mont epedt : S l‘)‘mm np'n-u-mdw : Sgg project manogers svo S:dlﬂm
+ Behavioral ogist + Other DARPA
Human factor scialist represmintivs

g SUO Modeling and Simulation Issues
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SUO Modeling and Simulatlon Issues
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AIR CAVALRY REGIMENT

* Mission: cover deployment of AAN
* Regimental C3 trom long-dwell aircraft
* 3 squadrons of three troops each
— Each squadron has FARRP
— Double manning throughout
* Troop has 4 RAH-66 Comanche, 4 Scouter
vehicles, 1 utility helicopter
* Strengths (~) Troop 40, Squadron 140,
"Regiment 500

Comanche

* Light attack helicopter, IOC ~ 2010
20 times more survivable
* 5 times better RSTA, Pk, OR rate



Stk 79
AIRBORNE INFANTRY BRIGADE

» Mission: establish and protect APOD

o Brigade C3 from long-dwell aircraft

4 battalions of four companies each
— Each company has 8 TeamCars
— Double manning throughout

— One utility helo per company
* Teams normally assigned immediate fire

LIFR units; battalion others as GS
e Strength: company 96, battalion 400,

bl‘lg_ade 1600 In!anu_'xAN| |AAN M.g|
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Stathk 30
MECHANIZED INFANTRY BRIGADE

e Mission: control urban areas

-« Brigade C3 from long-dwell aircraft

* 4 battalions of four companies each
— Per Co, 6 SquadPod, 2 EDFS
— Double manning throughout

» Cos normally assigned immediate fire
LIFR units; battalion others as GS

e Strength: company 96, battalion 400,

brigade 1600

1/2

AIRMOBILE INFANTRY BRIGADE

e Mission: control urban areas

e Brigade C3 from long-dwell aircraft

* 4 battalions of four companies each

e Cos normally assigned immediate fire
LIFR units; battalion others as GS

o Strength: company 70, battalion 210 ;

2 Utility Helo Cos@ 120; Squadron EDFS
@ 120; brigade ~ 1100

v



