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Exhibit R-1, RDT&E Programs

Department of Defense

OPERATIONAL TEST AND EVALUATION, DEFENSE APPROPRIATION (0460)

Program
R-1 Line Element Budget
Item No Number Item Activity
1 0603941D8Z [U] Test & Evaluation Science & Technology* 3

Advanced Technology Development

2 0604940D8Z [U] Central Test and Evaluation Investment 6
Program*

3 0605118D8Z [U] Operational Test and Evaluation 6

4 0605131D8Z [U] Live Fire Testing 6

5 0605804D8Z [U] Development Test and Evaluation 6

RDT&E Management Support

Total  Operational Test & Evaluation, Defense

Date: February 2005
TOA, $ in Millions

FY 2004 FY 2005 FY2006 FY 2007
Cost Cost Cost Cost
12.640 14.665
12.640 14.665

136.332 133.831
37.675 43.192 43.928 47.577
11.721 11.110 10.340 10.487

103.712 107.701 114.190 116.672

289.440 295.834 168.458 174.736

302.080 310.499 168.458 174.736

*The National Defense Authorization Act of 2003 directed the establishment of the Defense Test Resource Management Center
(DTRMC). The Act also requires the DTRMC to administer the Central Test and Evaluation Investment Program (CTEIP) and the Test
and Evaluation/Science and Technology (T&E/S&T) program effective Fiscal Year 2006. Beginning with FY 2006, program elements

0603941D8Z (T&E/S&T) and 0604940D8Z (CTEIP) are transferred from the Operational Test and Evaluation, Defense
(OT&E, D) appropriation (0460) to the Defense-wide RDT&E (0400) appropriation.
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2)

February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460)

TEST AND EVALUATION/SCIENCE AND TECHNOLOGY

BUDGET ACTIVITY THREE (T&E/S&T)
PROGRAM ELEMENT (PE) 0603941D8Z
§ in Millions FY 2004 FY 2005 FY 2006* | FY2007% | FY2008* | FY2009* | FY2010* | FY 2011*
PE 0603941D 12.640 14.665
Hypersonic Test 2.830 3.003
Spectrum Efficient Technology 1.980 2.036
Multi-Spectral Test 2318 2.760
Embedded Instrumentation 2.746 2.354
Directed Energy Test 2.676 3271
Information Systems
Technology Test 0.090 1141
Software Test 0.000 0.050
Modeling and Simulation 0.000 0.050
Exhibit R-2, RDT&E Budget Item Justification
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*The National Defense Authorization Act of 2003 directed the establishment of the Defense Test Resource Management Center
(DTRMC). The Act also requires the DTRMC to administer the Central Test and Evaluation Investment Program (CTEIP) and the Test
and Evaluation/Science and Technology (T&E/S&T) program effective Fiscal Year 2006.

Beginning with FY 2006, program elements 0603941D8Z (T&E/S&T) and 0604940D8Z (CTEIP) are transferred from the Operational
Test and Evaluation, Defense appropriation (0460) to the Defense-wide RDT&E (0400) appropriation.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

The T&E/S&T program seeks out and develops test technologies to pace evolving weapons technology. This program is critical to
ensuring that the Department of Defense (DoD) has the capability to adequately test the advanced systems that will be fielded in the future. To
meet this objective, the T&E/S&T program:

- Exploits new technologies and processes to meet important T&E requirements.

- Expedites the transition of new technologies from the laboratory environment to the T&E community.

- Leverages commercial equipment and networking innovations to support T&E.

Additionally, the program examines emerging test requirements derived from transformation initiatives to identify needed technology
areas and develop a long-range roadmap for technology insertion. This program leverages and employs applicable 6.2 applied research from the
highly-developed technology base in the DoD laboratories and test centers, industry, and academia to accelerate the development of new test
capabilities. This PE also funds travel to carry out oversight of the T&E/S&T program.

This Research Category 6.3, Advanced Technology Development PE, develops and demonstrates high payoff technologies for current
and future DoD test capabilities.

Exhibit R-2, RDT&E Budget Item Justification
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B. (U) PROGRAM CHANGE SUMMARY

($ in Millions) FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget 12.804 16.295
FY 2006 President’s Budget 12.640 14.665
Total Adjustments (.164) (1.630)
Congressional program reductions (1.630)

Congressional rescissions
Congressional increases
Fiscal guidance adjustment
Inflation adjustment
Reprogramming (.164)"

Notes:
1. Reprogramming from PE 0603941D to PE 0604940D.

C. (U) OTHER PROGRAM FUNDING NA

D.  (U) ACQUISITION STRATEGY NA

E. (U) PERFORMANCE METRICS

Percentage of T&E/S&T projects progressing satisfactorily toward technical, financial, schedule, and risk mitigation goals.

Exhibit R-2, RDT&E Budget Item Justification
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) HYPERSONIC TEST
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Hypersonic Test 2.830 3.003

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

The National Aerospace Initiative (NAI) will develop air-breathing weapons, advanced aircraft, and access to space platforms to operate
in the hypersonic speed regimes Mach 5 and higher. Hypersonic systems to be developed under the NAI require T&E capabilities in numerous
areas ranging from ground testing (wind tunnels, sled tracks, installed-system test facilities, and modeling and simulation (including
computational fluid dynamics)) through flight testing. At hypersonic speeds, flight testing will challenge existing ground instrumentation
systems (e.g., tracking system slew rate limitations, telemetry dropouts due to ionization) and range safety decision making. Hypersonic weapon
systems will depend on several new technological thrusts in areas such as propulsion and engines, structures and materials, guidance and control,
seekers and sensors, warheads and payloads, and weapons delivery techniques and end-game dynamics - each requiring supporting T&E
capabilities to determine performance, effectiveness, suitability, survivability, and responsiveness to Command, Control, Communications,
Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) systems. Service improvement and modernization programs are addressing
some basic test facility upgrades using off-the-shelf technologies. However, T&E of hypersonic systems will require technologies not yet
developed or available for T&E purposes. The Department must have adequate T&E capabilities in place in time to meet current development,
and ultimately, acquisition program schedules. The purpose of this T&E/S&T focus area is to address these T&E technology issues.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Hypersonic Test 2.830 3.003

Exhibit R-2, RDT&E Budget Item Justification
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FY 2004 Accomplishments:

Investigations initiated in FY 2002 and FY 2003 continued. Highlights for these projects included:

Hypersonic Aeropropulsion System Flight Trajectory T&E successfully transitioned the flat flame isobutane burner part of this
project to the Aerodynamic and Propulsion Test Unit (APTU) facility at Arnold Engineering Development Center (AEDC). The
variable Mach number part of this project was selected for transition to a Central Test and Evaluation Investment Program
(CTEIP) project. This will allow system developers and testers to perform realistic “fly the mission” testing instead of the
current single Mach number testing performed in existing ground test facilities.

Hypersonic Wind Tunnel Nozzle Survivability for T&E continued development on advanced alloys to fabricate nozzle throats
that will allow testing up to Mach 12 flight conditions.

In-Situ Pressure Measurements for Hypersonic Vehicles completed initial testing of high temperature Microelectromechanical
System (MEMS) pressure sensing devices. These sensors will allow for improved accuracy pressure measurements during flight
and ground testing.

Heat Flux Sensor Development for Aerothermal Measurements developed miniaturized heat flux sensor assemblies to support
wind tunnel and flight testing. These sensors will be tested to verify their improved accuracy and survivability in high heat flux
environments. The prototype sensors were used to support National Aeronautics and Space Administration (NASA) shuttle
“return to flight” testing.

Advanced Flight Vehicle Instrumentation completed research into distributed optical data systems for hypersonic vehicle testing.
These optical sensors provide the ability to monitor hypersonic ignition status and measure combustor pressure. These sensors
were used on ground test of the HyFly combustor.

New efforts into Scramjet/Ramjet Sled Test Capability and Test Media Effects were initiated in FY 2004.

FY 2005 Accomplishments:

arcas:

Efforts initiated in prior fiscal years continued. These efforts included:

Hypersonic Aeropropulsion System Flight Trajectory T&E completed risk reduction efforts to optimize the variable Mach testing
technologies for transition to the CTEIP “fly the mission” effort in the APTU at AEDC.

Heat Flux Sensor Development for Aerothermal Measurements completed investigations into survivable, high temperature heat
flux measurement sensors that can be embedded in hypersonic vehicles for ground and flight testing.

Projects identified by the FY 2005 Broad Agency Announcement (BAA) process were initiated. Efforts were planned in the following

Sensors and algorithms necessary to measure and evaluate combustion by-products to evaluate hypersonic engine performance
during flight tests.
Survivable sensors to measure shear stress and aeropropulsion-related heat flux for hypersonic systems.

A BAA was initiated in FY 2005 to select efforts for FY 2006 award.

Exhibit R-2, RDT&E Budget Item Justification
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FY 2006 Plans: NA

FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACOQUISITION STRATEGY NA

Exhibit R-2, RDT&E Budget Item Justification
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) SPECTRUM EFFICIENT TECHNOLOGY
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 | FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Spectrum Efficient Technology 1.980 2.036

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Increased commercial use of the radio frequency (RF) spectrum and DoD’s higher demands for bandwidth and test data are impacting the
capability to test current weapon systems. Realistic testing of modern military systems, and follow-on training at the completion of a defense
system’s development phase, rely heavily on the use of the RF spectrum, especially in the “L” and “S” microwave bands. Signal propagation,
supportable data rates, and other related characteristics make these bands ideally suited for test telemetry and training applications. However,
these are the same characteristics that make these bands highly coveted by the wireless communications industry. The growth in the demand for
consumer communication services has resulted in reallocation of RF spectrum from government to non-government use. The reallocation of this
spectrum, coupled with the increase in activities that use it, has raised concerns regarding the availability of adequate spectrum to support testing
and training. Each new generation of military system typically generates ten times more data and information than the system it is replacing,
resulting in a 20-year trend of exceptional growth in the demand for test and training related spectrum. The next generation of systems will
generate proportionately greater data rates that will exceed the capability of our current test infrastructure. Technological advances in the
spectrum efficiency focus area are required to ensure that programs will not have to compromise T&E by reducing the number or quality of tests.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Spectrum Efficient Technology 1.980 2.036

FY 2004 Accomplishments:
Investigations initiated in FY 2002 and FY 2003 continued. Highlights for these projects included:
- Spectrally Efficient High Data Rate Telemetry System for Super High Frequency (SHF) fabricated a functional end-to-end
brassboard to characterize the performance of Advanced Orthogonal Frequency Division Multiplexing (AOFDM). Analysis
Exhibit R-2, RDT&E Budget Item Justification
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indicates that the AOFDM will provide improved telemetry capabilities up to Mach 40.

Steerable Beam, Directional Antenna Concepts completed open-loop and closed-loop laboratory demonstrations of a breadboard
steerable beam antenna system that can potentially minimize the effects of nulls in telemetry signals during flight testing.

Super High Frequency (SHF) Channel Modeling and Implementation conducted flight tests to characterize interference that
exists in the 8 GHz and 14 GHz frequencies. The results from this effort will support the next World Radio Conference.

Space Time Coding for Aeronautical Telemetry conducted a flight test of the Alamouti space time code algorithm which is aimed
at improving spectrum efficient operations. The test provided data critical to the development of the final space time code
algorithm and receiver design. This effort was selected for transition to an FY 2005 CTEIP project.

New efforts into Optical Communications, X-Band Tracking, and Combined Coding Modulation initiated in FY 2004.

FY 2005 Accomplishments:

Efforts initiated in prior fiscal years continued. These efforts included:

Spectrally Efficient High Data Rate Telemetry System for SHF completed flight demonstrations of a brassboard AOFDM
transmitter and receiver with increased throughput to provide robust telemetry in the SHF band.

SHF Channel Modeling and Implementation completed development of the channel model characterizing interference in the SHF
bands. This model will allow development of advanced modulation techniques to mitigate SHF interference and support plans
for T&E telemetry in the SHF band.

X-band Tracking completed a feasibility demonstration showing the ability to modify existing telemetry assets to support
operation in the SHF band. This demonstration included X-band telemetry tracking of a rocket launch.

Optical Communications completed efforts to identify technology developments required to apply optical communications to
telemetry applications. These results will be available to initiate development projects to build and demonstrate a brassboard
optical communications system if warranted.

Although no new efforts started in FY 2005, a Program Research & Development Announcement (PRDA) was initiated to select efforts

for FY 2006 award.
FY 2006 Plans: NA
FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACQUISITION STRATEGY NA

Exhibit R-2, RDT&E Budget Item Justification
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) MULTI-SPECTRAL TEST
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Multi-Spectral Test 2.318 2.760

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

DoD S&T programs are developing new technologies for use in multi-spectral and hyperspectral sensors, seekers, and detectors for
weapon systems and intelligence, surveillance, and reconnaissance systems. T&E of new multi-spectral and hyperspectral sensors to be used in
these future weapon systems will require new T&E technologies. Current methods for testing multi-spectral and hyperspectral sensors rely
heavily on expensive field test programs. While these field tests provide realistic data for sensor testing, they leave several critical gaps. For
example, test conditions are not repeatable because environments observed one day will be different the next day. Imagery can be collected and
stored to partially mitigate this deficiency, but this process is expensive and cannot cover the full spectrum of environments required for complete
test article evaluation and performance analysis. The T&E community needs the ability to test these advanced seekers and sensors in a
repeatable, objective fashion before and after integrating them into warfighting systems. This T&E/S&T focus area is addressing these needs
through research efforts in scene generation, injection, and projection to create test technologies that can be combined into integrated multi-
spectral and hyperspectral test capabilities. Without these new T&E technologies, DoD will not be able to adequately test and evaluate the multi-
spectral and hyperspectral weapon systems of the future.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Multi-Spectral Test 2318 2.760

FY 2004 Accomplishments:
Investigations initiated in FY 2002 and FY 2003 continued. Highlights for these projects included:
- Dynamic Hyperspectral Thermal Signature Model completed a proof-of-principle demonstration of infrared (IR) signature
generation. The signature model will be an open-source, high-fidelity, multi-spectral, and hyperspectral vehicle/background
Exhibit R-2, RDT&E Budget Item Justification
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signature model capable of providing T&E support for multi-mode and hyperspectral seekers and sensors in the laboratory and
field environments.

The breadboard Hyperspectral Testbed Design demonstrated projection capability with three operational Long Wave Infrared
(LWIR) Hyperspectral sensors. Design work began on a prototype testbed that will allow repeatable, closed-loop T&E of
hyperspectral imagers for advanced weapons system applications.

Multi-Spectral Stimulator Injection Test Method completed a non-real time, closed-loop demonstration of the breadboard system.
Design work began on a prototype, real-time stimulator to allow registered, synchronous, and correlated testing of multi-spectral
sensor systems and data fusion algorithms.

Hyperspectral Sensor Evaluation — Minimum Resolvable Temperature (MRT) completed initial modification to the MRT
simulation to incorporate candidate methods for determining key performance characteristics of undersampled focal plane arrays
(FPAs). Current means of FPA testing cause aliasing in the perceived image which results in erroneous predictions of
operational performance.

FY 2005 Accomplishments:

FY 2006 Plans:
FY 2007 Plans:
C.

D.

Efforts initiated in prior fiscal years continued. These efforts included:

Dynamic Hyperspectral Thermal Signature Model released the first version of the signature model for test. The initial release
included two-way interactions between targets and 3-dimensional terrain, vegetation, and cultural background objects to allow
generation of high fidelity LWIR scenes for multi-spectral and hyperspectral sensor evaluation.

Hyperspectral Testbed Design completed the Technical Design Review (TDR) for the prototype LWIR system. The TDR
included a detailed design review of the primary subsystems: the Thermal Pixel Array (TPA), Digital Micro-mirror Device
(DMD), and the reverse spectrometer.

Multi-Spectral Stimulator Injection Test Method completed upgrades to support higher bandwidth data acquisition and
generation of real-time RF clutter.

Hyperspectral Sensor Evaluation — Minimum Resolvable Temperature (MRT) completed efforts to identify a test methodology
for evaluation of undersampled imagers. The recommended test methodology will be submitted for consideration as a standard
test method throughout DoD and the North Atlantic Treaty Organization (NATO).

Although no new efforts started in FY 2005, a Broad Agency Announcement (BAA) was initiated for FY 2006 awards.

NA

NA

(U) OTHER PROGRAM FUNDING NA

(U) ACOQUISITION STRATEGY NA

Exhibit R-2, RDT&E Budget Item Justification
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) EMBEDDED INSTRUMENTATION
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Embedded Instrumentation 2.746 2.354

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Instrumentation requirements for systems-under-test, hardware-in-the-loop testing, and training are increasing exponentially for new
weapon systems. Onboard or personnel-borne instrumentation and equipment are required for sensing and collecting critical performance data;
determining accurate time, space, position, and attitude information; interfacing with command and control data links; monitoring and reporting
system-wide communications; reporting human operator performance; and storing and transmitting data. These requirements drive the need for
enabling technologies for miniaturized, non-intrusive instrumentation suites with increased survivability in harsh environments.

There is minimal space available for adding instrumentation to new weapon systems subsequent to their development. Additional weight
and power draw can adversely affect the weapon system’s signature and performance. Instrumentation for humans-in-the-loop, such as a
dismounted soldier, should not detrimentally affect the soldier’s performance or operational burden. New technologies can be exploited to
integrate small non-intrusive embedded instrumentation (EI) into new platforms during design and development, and, in some cases, into existing
platforms. This EI can provide the required data for T&E, training, and logistics throughout the system’s lifecycle, and provide the ability to
collect critical system performance data during combat missions.

The use of embedded instrumentation for T&E, training, and logistics has the potential for significantly reducing the total ownership
costs of new weapon systems while enhancing force readiness. Accordingly, the Chairman of the Joint Chiefs of Staff Instruction (CJCSI)
3170.01D states that acquisition programs should include embedded instrumentation as part of system trade-off studies and design analyses. The
EI focus area will advance technologies needed to facilitate compliance with CJCSI 3170.01D.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Embedded Instrumentation 2.746 2.354

Exhibit R-2, RDT&E Budget Item Justification
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FY 2004 Accomplishments:

Investigations initiated in FY 2003 continued. Highlights for these projects included:

Direct Methanol Fuel Cell (DMFC) completed a laboratory demonstration of the brassboard system. The DMFC technology has
been selected by the Army Research Lab as the basis of a power system to support T&E of advanced weapon systems such as the
Future Combat System by replacing heavy, high maintenance batteries with lighter weight, longer duration fuel cells.

Carbon Monoxide (CO) Emissions Sensor for Gas Turbine Engines designed and fabricated prototype Microelectromechanical
Systems (MEMS) CO sensors for use in the T&E of air breathing engines.

Advanced Munitions Flight Test Instrumentation completed shock testing of packaged integrated circuits. This testing
demonstrated the ability of the packaged electronics to survive the extreme shock environments of munitions testing.

New efforts into Gas Turbine Engine Probe, D-Fiber Optic Sensor, and MEMS Fiber Optic Sensors were initiated in FY 2004. A Broad
Agency Announcement (BAA) was initiated in FY 2004 to select efforts for FY 2005 award.

FY 2005 Accomplishments:

Efforts initiated in prior fiscal years continued. These efforts included:

Compact Holographic Data Storage completed the fabrication and test of a compact, high-density storage device that can be
embedded in Systems Under Test (SUTs) for storage of test data. The holographic storage device has no moving parts and will
be capable of storing a minimum of 500 gigabytes of data.

Gas Turbine Engine Probe project completed design and fabrication of a gas extraction probe capable of being embedded within
a combustor and used with the CO Emissions Sensor for Gas Turbine Engines.

D-fiber Optic Sensor completed the fabrication and demonstration of multi-axis stress and temperature sensors etched onto  D-
fiber. These sensors will provide a low-cost technique for embedding sensors on systems during development.

MEMS Fiber Optic Sensors completed the design, fabrication, and demonstration of optical pressure, temperature, and shear
stress sensors. These sensors will be embedded on a test article to demonstrate practical application in an operationally relevant
environment.

Projects identified by the FY 2005 BAA were initiated. Efforts were planned in the following areas:

Distributed EI architectures that can support T&E on multiple types of weapon systems.
MEMS and optical sensor systems for use in EI applications.

A BAA was initiated in FY 2005 to select efforts for FY 2006 award.

FY 2006 Plans:

FY 2007 Plans:

NA

NA

C. (U) OTHER PROGRAM FUNDING NA
D. (U) ACQUISITION STRATEGY NA

Exhibit R-2, RDT&E Budget Item Justification

UNCLASSIFIED
R-1 Shopping List — Item No 1
Page 12 of 21



UNCLASSIFIED

RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) DIRECTED ENERGY TEST

BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Directed Energy Test 2.676 3.271

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Directed Energy (DE) technologies are rapidly transitioning into acquisition programs and Advanced Concept Technology
Demonstrations (ACTDs). These weapons technologies, which primarily consist of High Energy Laser (HEL) and High Power Microwaves
(HPM), are outpacing their supporting test technologies. Advancements in HEL and HPM have created a new class of weapon systems in which
energy is placed on a target instantaneously, making traditional test techniques for evaluating conventional munitions (with flight times ranging
from seconds to minutes) not applicable to DE systems’ T&E. As a result, new technology solutions are needed to ensure adequate
developmental, live fire, and operational test capabilities are available when the DE acquisition programs are ready to test.

DE system and component testing requires two principal assessments: how well the weapon is performing and the specific interaction of
energy and target. The current ability to assess DE systems performance and interactions is based on effects testing, i.e., determining if and when
the target was destroyed. This does not provide the detailed test data required to understand DE system performance. Military utility of these
weapons will be dependent on the knowledge acquired through T&E to know how much to trust the technologies under development and how
best to use them. This T&E/S&T focus area is developing the needed technologies to quantitatively assess both HEL and HPM performance and
target interaction to support thorough testing of DE systems.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Directed Energy Test 2.676 3.271

FY 2004 Accomplishments:
DE Test projects initiated in FY 2003 continued development through FY 2004. Highlights of these efforts included:

Exhibit R-2, RDT&E Budget Item Justification
UNCLASSIFIED
R-1 Shopping List — Item No 1
Page 13 of 21




UNCLASSIFIED

The Beam Redistribution System (BRS) began assembly of five individual HEL mirrors that will support studies into optical
characteristics that affect the range of operation and performance of the BRS.

The Quantum Well Infrared Photodetector (QWIP) project completed the design and fabrication of the Indium-Gallium-Arsenide
(InGaAs) detectors for use on the QWIP focal plane array (FPA) and conducted system simulations of the Computed
Tomographic Imaging Spectrometer (CTIS). The QWIP/CTIS camera will allow remote analysis of HEL interaction with targets
to characterize laser performance.

The Directed Energy Data Acquisition Transformation (DEDAT) effort began fabrication of the prototype Compact Remote Data
Acquisition System (CRDAQ). The CRDAQ will provide survivable data collection capabilities to support T&E of Blue HPM
systems and the T&E of Blue systems in a Red HPM environment.

Range Profiles of Turbulence, Spatiotemporal Beam Characterization, Modulated Retro Target Sensors (MRTS), and Microwave Test
Diagnostics efforts initiated in FY 2004. A Broad Agency Announcement (BAA) was initiated to select projects for FY 2005 award.

FY 2005 Accomplishments:

Efforts initiated in prior fiscal years continued. These efforts included:

BRS completed assembly of the five single mirrors and fabrication of a Chemical Oxygen-lodine Laser (COIL) four mirror
prototype system. The COIL four-mirror system demonstrated the ability to create far-field beam characteristics in the near-field
to support T&E of HEL systems within the limited confines of laser ranges. A simulation was developed to facilitate design of
future BRSs that can be tailored to specific HEL systems and far-field beam patterns. The deliverable prototype mirrors and the
simulation system provide residual test capabilities.

DEDAT completed the development, fabrication, and test of a three-axis field probe and simultaneous trigger capability. The
three-axis field probe will be used with the CRDAQ to complete field tests of the survivable data collection system in an HPM
environment. The simultaneous trigger capability supports T&E using multiple data collection systems.

Range Profiles of Turbulence completed the design of a brassboard Differential Image Motion (DIM) Light Detection and
Ranging (LIDAR) system that will allow the characterization of optical turbulence along a HEL beam path to support T&E of
laser weapon systems. Fabrication of subsystems was initiated in FY 2005.

Modulated Retro Target Sensors (MRTS) completed development of a breadboard retroreflector sensor system that will be
capable of providing on-target measurements of HEL performance during T&E events of dynamic targets. The breadboard
system will be characterized in a laboratory environment and used as the basis for a prototype system design that will use the
retroreflector to transmit the sensor data from the target to an off-board data acquisition system.

Projects identified by the FY 2005 BAA process were initiated. Efforts were planned in the following areas:

Techniques to measure, both spatially and temporally, the rapid temperature changes of the external surface of a target under
laser irradiation over the duration of the engagement without affecting the thermal characteristics of the target.
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- Survivable non-intrusive HPM sensors to measure electrical fields, magnetic fields and polarity, power density, and effects at
high sample rates and wide dynamic range within HPM beams as well as measuring embedded voltage and induced current on
HPM targets.

A BAA was initiated in FY 2005 to select efforts for FY 2006 award.

FY 2006 Plans: NA

FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACQUISITION STRATEGY NA
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) INFORMATION SYSTEMS TECHNOLOGY TEST
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Information Systems
Technology Test 0.090 1.141

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

The S&T community is developing advanced Information Systems Technology (IST) to support DoD’s Critical Transformational
Capabilities-Conduct Information Operations, Deny Enemy Sanctuary, and Leverage Information Technologies. Advancements in IST will
provide commanders and staff with an adaptive, network-centric, configurable information visualization environment, which will improve the
speed and quality of command decisions. Information assurance and survivability are central to achieving these advancements. These IST
advances will enable a spectrum of capabilities ranging from enhanced management and exploitation of intelligence, surveillance, and
reconnaissance assets to next-generation tactical radio systems. Successful implementation of these transformational capabilities will necessitate
a corresponding transformation in DoD’s ability to test and evaluate IST. The IST Test (ISTT) focus area will address the T&E scenarios,
technologies, and analysis tools required to ensure that information systems delivered to the warfighter provide an assured capability to acquire,
verify, protect, and assimilate information necessary for battlefield dominance within a complex network-centric environment.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Information Systems Technology
Test 0.090 1.141

FY 2004 Accomplishments:
Initiated planning for the ISTT focus area:
- Selected the Executing Agent (EA).
- Chartered the ISTT focus area.
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- Began assembling the working group and refining the ISTT roadmap.
A Broad Agency Announcement (BAA) was initiated to select projects for future award.

FY 2005 Accomplishments:

Completed formation of the working group and finalized the roadmap for the ISTT focus area. Selected and initiated projects identified
by the BAA process. The potential areas of investigation for initial efforts included:

- Methods and tools to evaluate the interoperability of network devices in large, complex network architectures.

- Techniques to evaluate composable data sources and network interactions.

- Tools to evaluate the effectiveness of information assurance (1A).

- Techniques to test decision-making systems, including the actions of intelligent agents.

A subsequent BAA was issued to select efforts for FY 2006 award.

FY 2006 Plans: NA

FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACQUISITION STRATEGY NA
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) | SOFTWARE TEST
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011

Software Test 0.050

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Use of complex, high-speed, software-intensive systems is increasing within weapons; Command, Control, Communications, Computers,
Intelligence, Surveillance, and Reconnaissance (C4ISR) systems; and other automated information processing systems. Most software-intensive
systems are developed, tested, and fielded in significantly shorter periods than hardware systems. Software components are generally upgraded
more frequently than hardware in systems. Testing systems with software components requires rigorous software configuration control to ensure
that reported test results apply to the actual fielded software.

Most current software tests are manpower intensive and require expert knowledge of the system under test. An automated, objective test
capability is required to assess the effectiveness and performance of future software systems as well as to determine the appropriate amount of
regression testing required when that software is modified. As the use of “learning” software proliferates, testing will be required to identify
unacceptable behavior, detect defects in behaviors that have yet to be learned, and to predict the future performance of the learning software.
Significant integration and interoperability issues among software systems and large databases must be overcome to enable testing of software-
intensive systems. Artificial stimulation will be needed for both load and security testing. Methods to verify software integrity must also be
identified. The Software Test focus area will develop the T&E technologies necessary to adequately test software intensive systems as the
complexity of these systems increases in the future.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Software Test 0.050

FY 2004 Accomplishments: NA
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FY 2005 Accomplishments:

Although substantive efforts are planned to begin in FY 2006, the program established the foundation for the focus area in FY 2005.
This effort included:

- Exploring the capabilities of software centers of excellence to support advanced development efforts.

- Identifying subject matter experts.

- Identifying an Executing Agent.

- Establishing a working group and refining the Software Test roadmap.

A Broad Agency Announcement (BAA) will be issued to identify FY 2006 efforts.

FY 2006 Plans: NA

FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACQUISITION STRATEGY NA
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RDT&E PROJECT JUSTIFICATION SHEET (R-2a) February 2005

OPERATIONAL TEST AND EVALUATION, DEFENSE (0460) | MODELING AND SIMULATION
BUDGET ACTIVITY THREE, PE 0603941D

$ in Millions FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Modeling and
Simulation 0.050

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Weapon and Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) systems are
becoming more complex and software intensive as well as increasingly interdependent and interoperable with other systems. These
characteristics coupled with enhanced performance, such as operating at hypersonic velocities, make it increasingly more difficult and
unaffordable to perform comprehensive test and evaluation without the use of constructive, virtual, and live modeling and simulation (M&S).
Much work has been done to develop M&S for use in engineering design (detailed engineering models), platform analysis (one-on-one), mission
analysis (many-on-many), and theater level (force-on-force) simulations. However, advancements are needed to enable reusing a model from one
of these levels with other models from the same or different levels to support T&E. In order to evaluate advanced weapon systems and systems-
of-systems, advanced M&S technology tools are required to provide flexibility to integrate models and simulations of varying resolution and
fidelity and to maximize the reuse of validated engineering models and simulations. The M&S focus area will leverage emerging technologies to
facilitate model integration and improve simulation performance to support T&E of future weapon systems.

B. (U) ACCOMPLISHMENTS/PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

Modeling and Simulation 0.050

FY 2004 Accomplishments: NA
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FY 2005 Accomplishments:

Although substantive efforts are planned to begin in FY 2006, the program established the foundation for this focus area in FY 2005.
This effort included:

- Exploring the capabilities of M&S centers of excellence to support advanced development efforts.

- Identifying subject matter experts.

- Identifying an Executing Agent.

- Establishing a working group and refining the M&S roadmap.

A Broad Agency Announcement (BAA) will be issued to identify FY 2006 efforts.

FY 2006 Plans: NA

FY 2007 Plans: NA

C. (U) OTHER PROGRAM FUNDING NA

D. (U) ACQUISITION STRATEGY NA
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2) February 2005

OPERATIONAL TEST AND CENTRAL TEST AND EVALUATION INVESTMENT PROGRAM (CTEIP)

EVALUATION, DEFENSE (0460) PROGRAM ELEMENT (PE) 0604940D8Z

BUDGET ACTIVITY SIX

$ in Millions FY 2004 FY 2005 | FY 2006* | FY 2007* | FY 2008* | FY 2009* | FY2010* | FY2011*
PE 0604940D 136.332 133.831

*The National Defense Authorization Act of 2003 directed the establishment of the Defense Test Resource Management Center
(DTRMC). The Act also requires the DTRMC to administer the Central Test and Evaluation Investment Program (CTEIP) and the Test
and Evaluation/Science and Technology (T&E/S&T) program effective Fiscal Year 2006.

Beginning with FY 2006, program elements 0603941 D8Z (T&E/S&T) and 0604940D8Z (CTEIP) are transferred from the Operational
Test and Evaluation, Defense appropriation (0460) to the Defense-wide RDT&E (0400) appropriation.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION

Since its inception in FY 1990, this program element has been, and continues to be, used to fund the development of critically needed,
high-priority Test and Evaluation (T&E) capabilities for joint/multi-Service requirements. The Central Test and Evaluation Investment Program
(CTEIP) uses a corporate investment approach to combine Service and Defense Agency T&E needs, maximize opportunities for joint efforts, and
avoid unwarranted duplication of test capabilities. CTEIP focuses investments on projects that will have high productivity returns on investment.
Projects under the CTEIP Program Element (PE) support two basic tasks: investments to improve the test capabilities base (Joint Improvement and
Modernization (JIM) projects) and development of near-term solutions to test capability shortfalls in support of an ongoing operational test
program (Resource Enhancement Project (REP)).

The JIM funds critically needed T&E investments in the major functional areas of test mission command, control, communications and
instrumentation; electronic warfare systems; threat and computational simulation test and evaluation; space systems T&E; weapons effects test
capabilities; targets; and physical and environmental test capabilities. The investments include both the demonstrations of advanced technologies
needed to test increasingly complex and sophisticated weapon systems and the transition of these technologies into test capabilities. Examples of
project subject matter include: automated data collection, processing, display, and archiving; smart munitions testing; modeling and simulation
(M&S); advanced electronic combat systems; low-observable technologies and signature measurements; targets and target control;
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Time-Space-Position Information (TSPI); end-game measurement; testing of advanced materials application; test design; and advanced sensors
and space systems. CTEIP continues as the focal point for fostering common architectures throughout the test and training communities to
enhance the sharing of resources and links between test and training ranges. CTEIP has provided special focus to institutionalize the use of M&S
as a practical test tool; to link ranges through internetting to enhance inter-range and inter-Service cooperation and resource sharing; and, to ensure
development and acquisition of common instrumentation necessary for a more efficient test infrastructure. Analyses of alternative solutions are
conducted for each investment project to validate T&E requirements, to define integrated support systems, and to determine overall cost
effectiveness of the proposed test investments. The use of Department of Defense (DoD)-wide criteria for requirement validation, prioritization,
and risk assessment ensures an effective test resource investment program.

The REP funds development of near-term solutions for critical ongoing operational tests supporting decisions on major, high-priority
defense acquisition programs. These unanticipated operational test (OT) capability requirements arise from several sources such as a new threat
system identified during OT planning, acquisition of foreign military assets that are critical in determining weapon system operational
effectiveness, short timelines between system design maturity and scheduled OT, and emerging technologies and test requirements resulting from
operational concept changes mandated by Congress or DOT&E, or system-of-systems testing. Funding these activities under the CTEIP provides
the opportunity to coordinate and integrate these near-term test requirements with the total DoD test and evaluation investment planning, and
ensures their availability and legacy for other programs that may have similar testing requirements. This PE also funds travel to carry out
oversight of the CTEIP program.

This Research Category 6.4 PE supports the development and application of proven technologies to provide major test and evaluation
capabilities required to meet DoD component weapon system test requirements.

Program Accomplishments and Plans:

FY 2004 Accomplishments:

JIM Projects:
- Completed concept development and initiated systems development of the Joint Command, Control, Communications,

Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) project to develop a capability to test increasingly complex
multi-discipline fusion concepts.

- Completed concept development and initiated systems development of the Soft Impact Location Capability project to provide the
necessary instrumentation, signal processing, communication, and data processing capabilities to detect and locate the point and
angle of impact of projectile and missile weapons within an 800m by 800m impact area.

- Completed the Advanced Range Telemetry project to improve the efficiency, reliability, utility, and availability of aecronautical
telemetry spectrum by adapting advances in commercial communications technology.

- Completed concept development and initiated systems development of the Enhanced Flight Termination System project to
develop an Ultra High Frequency (UHF) digital flight termination system for DoD unmanned flight vehicles.
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Completed concept development and initiated systems development of the Enhanced Range Applications Project to provide a
state-of-the-art Airborne Range Data System that supports next generation data collection requirements.

Completed the Joint Directed Energy Combat Operations and Employment project to develop a master range plan for directed
energy weapons test and evaluation capabilities.

Completed the Test Technology Development and Demonstration project.

Continued requirements documentation and development of a roadmap for future investments under the Digital Video Systems
Development project to provide DoD test and evaluation facilities and ranges new capabilities to collect, process, store, and
distribute data from high-performance digital imagery systems.

Continued the Multi-Service Target Control System project to provide upgraded target control systems that meet tri-Service
requirements.

Continued development of the Airborne Icing Tanker project to develop an airborne icing capability for testing various DoD
aircraft systems at both high and low altitude, suitably presenting natural rain and icing conditions.

Continued standardization of the Test and Training Enabling Architecture (TENA) object model and the development of software
tools and integration products within the Foundation Initiatives 2010 project.

Continued the project to develop and demonstrate a new generation of rugged, miniaturized, on-board instrumentation applicable
to smart munitions flight tests, within the Hardened Sub-Miniature Telemetry and Sensor System Product Improvement project.
Continued the Land and Sea Vulnerability Test Capability project to provide an instrumented land-sea interface test capability at
the Aberdeen Test Center.

Continued development of the limited Roadway Simulator capability for tractor-trailer combination testing.

Continued systems development of the Contamination Avoidance Detector Test Suite project to provide test methodology,
instrumentation, and test fixtures required to test and evaluate current and developmental chemical/biological detector systems
over the entire range of expected use conditions.

Continued systems development of the Electromagnetic Environment Effects Generating System project to provide a multi-
Service test facility capable of assessing actual performance of a full-scale, fixed, or rotary-winged aircraft completely immersed
in a user-specified radio frequency environment.

Continued the development and demonstration of TSPI, flight termination/safe and arm (FTSA), and telemetry functions on
advanced missile platforms under the Joint Advanced Missile Instrumentation project.

Continued the Electromagnetic Transient Test and Evaluation Facility project to provide a capability to assess aircraft hardness to
electro-magnetic transient environments to meet military standard (MILSTD) 464 requirements.

Continued the Infrared Sensor Stimulator product improvement, the Advanced Radar Environment Stimulator project, the
Communications, Navigation, and Identification follow-on, and initiated development of the Two-Color Infrared Missile Warning
System Stimulator under the Joint Installed Systems Test Facility Product Improvements project, to provide improved installed
systems capabilities needed to support next generation aircraft testing.
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Continued the Tri-Service Signature Measurement and Database System project to provide the capability to characterize the
detailed spatial, spectral, and temporal signatures of aircraft, missiles, ground vehicles, ships, undersea vehicles, and their
countermeasures in realistic environments.

Continued the Digital Video Laboratory project to provide digital video data analysis and reporting capability.

Continued threat system simulator development efforts under the Threat System Simulator Development project to improve
integration, reduce potential duplication in threat and target development, and ensure that accurate, cost-effective representations
of threat systems are available to support testing.

Continued systems development of the Advanced Instrumentation Data and Control System project to develop state-of-the-art
instrumentation and control systems to meet DoD T&E requirements for propulsion systems, aerodynamic systems, and space
systems.

Continued the Tri-Service and CTEIP support projects.

Initiated concept development for improved test and evaluation capabilities for directed energy weapons.

Initiated development of system enhancements under the Airborne Separation Video project.

Initiated validation of flight test procedures and Unmanned Aerial Vehicle (UAV) operations in the U.S. National Airspace
alongside manned aircraft, under the UAV Systems and Operations Validation Facility Program.

Initiated and completed requirements identification and concept development, and initiated systems development for using
unmanned systems in training, operational exercises, and test and evaluation, under the Unmanned Systems Testbed project.
Initiated the Missile Engagement Threat Simulator project to develop an enhanced capability to evaluate the vulnerability of
aircraft to Man-Portable Air Defense Systems (MANPADS).

Initiated concept development for the Joint Mobile Infrared Countermeasures Test System project to provide infrared spectrum
test instrumentation for open air ranges.

Resource Enhancement Project:

Completed the Fire and Forget Missile Van Integration subproject to instrument and integrate critical MANPAD threats to
evaluate F/A-18 expendable countermeasure effectiveness.

Completed the Active Electronically Scanned Array (AESA) Jammer subproject to develop a simulator that can replicate three
threat ground-to-air jammers.

Completed the Weapon Set-to-Hit Threat Target subproject to provide an unmanned, cost effective target for conducting set-to-hit
testing of existing and future torpedoes.

Completed the Radio Frequency Phase Distribution Upgrade subproject, which procures Advanced Tactical Electronic Warfare
Simulator (ATEWES) Microwave Phase Distribution (MDS) hardware and develops software subsystems to meet EA-6B
Improved Capability (ICAP) III LR-700 receiver upgrade and planned follow-on interferometer receiver systems test.
Continued the Advanced Mine Simulation System subproject to provide significant improvements to existing threat mine
simulation test capabilities.
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Continued the Advanced System Endgame Methodology for Actual Threat Systems subproject to develop and integrate emerging
technology for high fidelity, real-time endgame assessment for threat system engagements in support of Comanche operational
testing.

Continued the Commander Air Defense Environment Test Tool subproject to develop a test tool to emulate, stimulate and
evaluate the Single Integrated Air Picture Command, Control, Communications, Computers, and Intelligence (C41) system-of-
systems in support of the Area Air Defense Commander.

Continued the Threat Signals A subproject to develop and implement new threat surface-to-air missile system signals in the Joint
Communications Simulator to ensure testing in an operationally dense and coherent scenario based environment.

Continued the Seeker Integration subproject to characterize and integrate recently received foreign hardware into the Electronic
Combat Range (ECR) at China Lake, CA, to support ongoing electronic countermeasure testing.

Continued the Dense Environment Radio Frequency Injection subproject to develop and implement a radio frequency signal
simulator system to provide direct injection of a dense RF environment into the system under test.

Continued the Shallow Water Antisubmarine Warfare (ASW) Target subproject to modify an existing, manned diesel-electric
research submarine for use as an Anti ASW target to support Mk 54 and Mk 48 ADCAP torpedo testing.

Initiated the National Warning Network Scenarios and Test Tools subproject to build scenarios, test drivers, and test tools for new
OT requirements resulting from real-world events and recent program and threat changes.

Initiated the Voice/Video Emulation Test Tool subproject to develop two digital voice emulation systems to stimulate and
evaluate voice and video transmissions from realistic operational ranges in support of tactical command and control systems.
Initiated the Suite of Integrated Infrared Countermeasure (SIIRCM) Instrumentation Suite subproject to upgrade the Super Multi-
role Electro-Optic Simulator to incorporate a night vision camera, multi-band laser detector, and laser range finder to simulate
characteristics of ultraviolet (UV) and infrared (IR) signatures.

Initiated the Supersonic Sea Skimming Target (SSST) Stream Raid subproject to provide two Anti-Ship Cruise Missile threat
targets with near simultaneous arrivals on similar bearings to resolve the system track management, coordinated combat direction,
and survivability critical operational issues (COIs).

Initiated the TSPI Advanced Tracker subproject to upgrade the current TSIP Advanced Tracker (TAT) with long range acquisition
radar to increase its ability to acquire and track targets at greater distances, in low light, and in obscured weather.

Initiated the Expeditionary Fighting Vehicle (EFV) Threat Vehicle Surrogate Targets subproject to develop 2%%-D infrared (IR)
plastic ground surrogate targets to emulate the appearance, thermal signature, and mobility of BMD-2, BMP-2, BTR-70, and
BRDM-2 threat vehicles and Light Amphibious Vehicle (LAV) and Bradley vehicles.

Initiated the Small Contingency Theater Positioning System subproject to develop a system that will enable time, space, and
position information of test assets in environments encountered under small contingency operations (Military Operation
Urbanized Terrain, urban, mountains, caves, etc.).

Initiated the Foreign Targets Surrogate subproject to develop eight threat mine surrogates for use in Commander Operational Test
and Evaluation Force (COMOPTEVFOR) operational tests and assessments of Mine Countermeasure systems.

Exhibit R-2, RDT&E Budget Item Justification
UNCLASSIFIED
R-1 Shopping List — Item No 2
Page 5 of 11



UNCLASSIFIED

Initiated the Supersonic Sea Skimming Target (SSST) Enhanced Maneuverability subproject to upgrade the GQM-163A target
design to perform square wave inputs to perform terminal weaves which will more closely represent threat anti-ship missile
maneuvers.

FY 2005 Accomplishments:

JIM Projects:

Completed the project to develop and demonstrate a new generation of rugged, miniaturized, on-board instrumentation applicable
to smart munitions flight tests, within the Hardened Sub-Miniature Telemetry and Sensor System Product Improvement project.
Completed development of the Roadway Simulator capability for tractor-trailer combination testing.

Completed concept development and initiated systems development for improved test and evaluation capabilities for directed
energy weapons.

Completed development of system enhancements under the Airborne Separation Video project.

Completed systems development of the Electromagnetic Environment Effects Generating System project to provide a multi-
service test facility capable of assessing actual performance of a full-scale, fixed, or rotary-winged aircraft completely immersed
in a user-specified radio frequency environment.

Completed the Electromagnetic Transient Test and Evaluation Facility project to provide a capability to assess aircraft hardness to
electro-magnetic transient environments to meet Military Standard 464 requirements.

Completed the Tri-Service Signature Measurement and Database System project to provide the capability to characterize the
detailed spatial, spectral, and temporal signatures of aircraft, missiles, ground vehicles, ships, undersea vehicles, and their
countermeasures in realistic environments.

Completed the requirements documentation and development of a roadmap for future investments under the Digital Video
Systems Development project to provide DoD test and evaluation facilities and ranges new capabilities to collect, process, store,
and distribute data from high-performance digital imagery systems.

Completed the Multi-Service Target Control System project to provide upgraded target control systems that meet tri-Service
requirements.

Completed development of the Airborne Icing Tanker project to develop an airborne icing capability for testing various DoD
aircraft systems at both high and low altitude, suitably presenting natural rain and icing conditions.

Completed the Digital Video Laboratory project to provide digital video data analysis and reporting capability.

Completed standardization of the Test and Training Enabling Architecture (TENA) object model and the development of software
tools and integration products within the Foundation Initiatives 2010 project.

Completed the Missile Engagement Threat Simulator project to develop an enhanced capability to evaluate the vulnerability of
aircraft to Man-Portable Air Defense Systems (MANPADS).

Completed concept development and initiated systems development for the Joint Mobile Infrared Countermeasures Test System
project to provide infrared spectrum test instrumentation for open air ranges.
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Continued validation of flight test procedures and unmanned aerial vehicle (UAV) operations in the U.S. National Airspace
alongside manned aircraft, under the UAV Systems and Operations Validation Facility Program.

Continued the Land and Sea Vulnerability Test Capability project to provide an instrumented land-sea interface test capability at
the Aberdeen Test Center.

Continued systems development of the Contamination Avoidance Detector Test Suite project to provide test methodology,
instrumentation, and test fixtures required to test and evaluate current and developmental chemical/biological (CB) detector
systems over the entire range of expected use conditions.

Continued the development and demonstration of TSPI, flight termination/safe and arm (FTSA), and telemetry functions on
advanced missile platforms under the Joint Advanced Missile Instrumentation project.

Continued systems development of the Joint C4ISR project to develop a capability to test increasingly complex multi-discipline
fusion concepts.

Continued the Infrared Sensor Stimulator product improvement and the Advanced Radar Environment Stimulator project, and
completed the Communications, Navigation, and Identification follow-on and the Two-Color Infrared Missile Warning System
Stimulator under the Joint Installed Systems Test Facility Product Improvements project, to provide improved installed systems
capabilities needed to support next generation aircraft testing.

Continued systems development of the Soft Impact Location Capability project to provide the necessary instrumentation, signal
processing, communication, and data processing capabilities to detect and locate the point and angle of impact of projectile and
missile weapons within an 800m by 800m impact area.

Continued systems development of the Enhanced Flight Termination System project to develop a UHF digital flight termination
system for DoD unmanned flight vehicles.

Continued systems development of the Advanced Instrumentation Data & Control System project to develop state-of-the-art
instrumentation and control systems to meet DoD T&E requirements for propulsion systems, aerodynamic systems, and space
systems.

Continued systems development of the Enhanced Range Applications Project to provide a state-of-the-art Airborne Range Data
System that supports next generation data collection requirements.

Continued threat system simulator development efforts under the Threat System Simulator Development project to improve
integration, reduce potential duplication in threat and target development, and ensure that accurate, cost-effective representations
of threat systems are available to support testing.

Continued the Tri-Service and CTEIP support projects.

Initiated concept development for the Integrated Network Enhanced Telemetry project to develop a network-enhanced telemetry
capability for T&E ranges and facilities.

Initiated and completed concept development and initiate systems development for the Hypersonic Propulsion Test Capability
project to provide a variable Mach number test capability at the Arnold Engineering Development Center.

Initiated the Test and Training Enabling Architecture (TENA) Software Development Activity project to develop software
enhancements and integration tools.
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Initiated and completed systems development for the Unmanned Systems Testbed project, to provide capabilities for using
unmanned systems in training, operational exercises, and test and evaluation.

Initiated and completed the Film Elimination project to decrease reliance on wet film imagery and to facilitate the transition to
digital systems.

Initiated and completed the Joint Gulf Range Complex Upgrade Project to provide upgraded range control capabilities and the
Gulf Range.

Resource Enhancement Project:

Completed the Advanced Mine Simulation System subproject to provide significant improvements to existing threat mine
simulation test capabilities.

Completed the Advanced System Endgame Methodology for Actual Threat Systems subproject to develop and integrate emerging
technology for high fidelity, real-time endgame assessment for threat system engagements in support of Comanche operational
testing.

Completed the Commander Air Defense Environment Test Tool subproject to develop a test tool to emulate, stimulate and
evaluate the Single Integrated Air Picture Command, Control, Communications, Computers, and Intelligence (C41) system-of-
systems in support of the Area Air Defense Commander.

Completed the Threat Signals A subproject to develop and implement new threat surface-to-air missile system signals in the Joint
Communications Simulator to ensure testing in an operationally dense and coherent scenario based environment.

Completed the Dense Environment Radio Frequency Injection subproject to develop and implement a radio frequency signal
simulator system to provide direct injection of a dense RF environment into the system under test.

Completed the Seeker Integration subproject to characterize and integrate recently received foreign hardware into the Electronic
Combat Range (ECR) at China Lake, CA, to support ongoing electronic countermeasure testing.

Completed the Shallow Water Antisubmarine Warfare (ASW) Target subproject to modify an existing, manned diesel-electric.
Completed the National Warning Network Scenarios and Test Tools subproject to build scenarios, test drivers and test tools for
new OT requirements resulting from real-world events and recent program and threat changes.

Completed the Voice/Video Emulation Test Tool subproject to develop two digital voice emulation systems to stimulate and
evaluate voice and video transmissions from realistic operational ranges in support of tactical command and control systems.
Completed the SIIRCM Instrumentation Suite subproject to upgrade the Super Multi-role Electro-Optic Simulator to incorporate a
night vision camera, multi-band laser detector, and laser range finder to simulate characteristics of UV and IR signatures.
Completed the Supersonic Sea Skimming Target (SSST) Stream Raid subproject to provide two Anti-Ship Cruise Missile threat
targets with near simultaneous arrivals on similar bearings to resolve the system track management, coordinated combat direction,
and survivability critical operational issues (COIs).

Completed the TSPI Advanced Tracker subproject to upgrade the current TSPI Advanced Tracker (TAT) with long range
acquisition radar to increase its ability to acquire and track targets at greater distances, in low light, and in obscured weather.
Completed the Expeditionary Fighting Vehicle (EFV) Threat Vehicle Surrogate Targets subproject to develop 2%2-D infrared (IR)

Exhibit R-2, RDT&E Budget Item Justification
UNCLASSIFIED
R-1 Shopping List — Item No 2
Page 8 of 11



UNCLASSIFIED

plastic ground surrogate targets to emulate the appearance, thermal signature, and mobility of BMD-2, BMP-2, BTR-70, and
BRDM-2 threat vehicles.

Completed the Small Contingency Theater Positioning System subproject to develop a system that will enable time, space, and
position information of test assets in environments encountered under small contingency operations (Military Operation
Urbanized Terrain, urban, mountains, caves, etc.).

Completed the Foreign Targets Surrogate subproject to develop eight threat mine surrogates for use in COMOPTEVFOR
operational tests and assessments of Mine Countermeasure systems.

Completed the Supersonic Sea Skimming Target (SSST) Enhanced Maneuverability subproject to upgrade the GQM-163A target
design to perform square wave inputs to perform terminal weaves which will more closely represent threat anti-ship missile
maneuvers.

Initiated the Advanced Capability Mobile Flight Simulator subproject to to provide more realistic Tactical Ballistic Missile (TBM)
threat scenario simulations.

Initiated the and completed Expeditionary Fighting Vehicle (EFV) Force-On-Force, Real-Time Casualty Assessment (RTCA)
Test Instrumentation subproject to leverage off an existing instrumentation system to provide an improved operational test
capability.

Initiated and completed Field Referee of Low Concentrations of MS2 and OV Bio Aerosols subproject to modify a high volume
aerosol collection instrument capable of collecting low concentrations of bio aerosols simulating actual threat agents.

Initiated and completed the Information Assurance(IA) Susceptibility Testing for Global Air Traffic Management Avionics
(GATM) subproject to expand an existing capability to support Beyond Line of Sight GATM and ground system information
assurance testing.

Initiated the Probability of Raid Annihilation (PRA) Testbed Common Threat and Environment Capability subproject to develop
a common set of threat and natural environment representations for consistent assessment of ship self defense systems across ship
classes.

Initiated the Torpedo Proximity Scoring System subproject to develop a reliable and flexible prototype instrumentation system to
support torpedo defensive system testing and evaluation requirements.

Initiated and completed the Distributed Operational Test Command Center subproject to provide a distributed test control
capability that integrates communications, data processing and test monitoring, and visual displays systems into a single
capability.

Initiated and completed the Test Control Communications Capability subproject to provide an integrated communications suite of
hardware, software, and firmware protocols to provide realistic command, control, and communications testing.

Initiated the Shootable Remote Threat Ground Targets subproject to provide six, low-cost ground targets operating in a tactical
formation and an integrated portable autopilot and remote control system.

Exhibit R-2, RDT&E Budget Item Justification
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