UNCLASSIFIED
FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDCGET ACTIVITY: 1 PROGRAM ELEMENT: 0601152N
PROGRAM ELEMENT TI TLE: I n- House Laboratory | ndependent Research (ILIR)

(U) COST: (Dollars in Thousands)

PROJECT

NUMBER & FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL

TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
0601152N 13, 698 16, 147 16, 352 17,082 17, 254 17,531 17, 853 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This program sustains U. S. Naval Science and Technol ogy
(S&T) superiority, provides new technol ogical concepts for the maintenance of naval power and national security, and
hel ps avoid scientific surprise, while exploiting scientific breakthroughs and providing options for new Future Nava
Capabilities. It responds to S&T directions of the Departnment of the Navy (DON) Integrated Warfare Architecture
Requirenents for long term Navy and Marine Corps inprovenents, is in consonance with future warfighting concepts and
doctrine devel oped at the Naval Warfare Devel opnent Command and the Marine Corps Conbat Devel opnent Command, and enabl es
technol ogies to significantly inprove the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. It is managed
by the Chief Scientist of the Ofice of Naval Research (ONR) and executed by the Commandi ng Officers (CGCs) and Technica
Directors (TDs) of the Naval Warfare Centers, Naval Personnel Research, and Bureau of Medicine and Surgery | aboratories.

The vision of the DON S&T strategy is "to inspire and guide innovation that will provide technol ogy-based options for
future Navy and Marine Corps Capabilities", where "lInnovation is a process that couples Discovery and Invention with
Expl oitation and Delivery". DON Basic Research, which includes scientific study and experinentation directed toward

i ncreasi ng know edge and understanding in national-security related aspects of physical, engineering, environnmental and
life sciences, is the core of Discovery and Invention. Basic research projects are devel oped, managed, and related to
nore advanced aspects of research in sone hundred-plus technol ogy and capability-related '"thrusts', which are
consolidated in 22 research areas. These in turn support the major notivational research focus areas of the Navy and
Marine Corps after Next: maritime and space environnents that inpact operational capability, information

sci ence/ know edge nanagenent in network-centric operations, sensors and electronic systens for surveillance and tactica
applications, energy/power/propul sion for performance gain and sustai nnent advanced air/surface/undersea and nulti-

envi ronnent Naval platforns design/signature reduction, and superior human performance/training/care of Sailors and
Mar i nes.
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This portion of the DON Basi c Research Program provi des participating Navy Centers and Laboratories with funding for
basic research to support the execution of their assigned mi ssions, for devel oping and naintaining a cadre of active
research scientists who can distill and extend results from worl dw de research and apply themto Naval problens, to
promote hiring and devel opnent of new scientists, and to encourage coll aboration with universities, private industry,
and ot her Navy and Departnent of Defense | aboratories, in particular the corporate Naval Research Laboratory (NRL).

Navy | LI R procedures were revised in FYOO to further encourage collaboration and the participation of new scientists, to
relate the programnore closely to the overall DON S&T strategy and the ONR/NRL thrusts, and to strongly encourage
projects conprising teans of investigators that are of sufficient scope and risk to have a potentially significant

i mpact on DON priorities. Those procedural changes resulted in additional S&T initiatives between ONR and the Nava
Warfare Centers and | aboratories in FYO2 and the trend is expected to continue in FY03. |ILIR status, results, and
managenment are reported annually to the Deputy Under Secretary of Defense (Science and Technol ogy).

ILIR projects are selected by Center/Lab COs and TDs near the start of each Fiscal Year through internal conpetition
Projects typically last 3 years, and are generally designed to assess the feasibility of new lines of research
Successful efforts attract external, conpetitively awarded fundi ng. Because the Warfare Centers and Labs enconpass the
full range of naval technology interests, the scope of ILIR topics roughly parallels that of PE 0601153N, Defense
Research Science. 1In FY0l, about 50 projects were conpleted and 70 initiated.

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis funded under BASI C RESEARCH because it enconpasses scientific study
and experinmentation directed towards increasi ng know edge and understanding in broad fields directly related to | ong-
term DON needs.

B. (U) PROGRAMS ACCOVPLI SHMENTS AND PLANS:

1. (U) FY 2001 ACCOWPLI SHVENTS:
(U) ($3,560) Ocean/ Space Sciences: Extended | arge eddy sinulation hydrodynam c¢c net hodol ogy for predicting
turbul ence in conplex generalized geonetries. |Inproved acoustic propagation nodels in the littoral regine.
Denonstrated automatic detection of a submarine in the littoral environment using an inexpensive deployable |ine
array of hydrophones.
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(U) ($2,603) Advanced Materials: Identified specific nolecular interactions involved in binding biofilms to
surfaces to inprove biofouling coatings. |Inproved the characterization of dielectric filnms for infrared
scattering. Devel oped inproved pol yurethanes with reduced creep properties for inproved acoustic coatings.

(U ($1,654) Information Sciences: Investigated the automatic processing of spoken | anguage for teamtraining and
anal ysis of tactical comunications in stressing mlitary environments. Determned that a non-linear antenna
could be switched between radiating periodic and chaotic electrical fields. Devel oped a nethodol ogy for nodeling
a distributed object-oriented software systemw th a defined set of users on a heterogeneous hardware system

(U) ($2,055) Electronics/Sensor Sciences: Devel oped inproved sensors to detect Methyl tert-butyl ether, a
gasoline additive that has beconme a serious ground water contam nant. Devel oped inproved nodeling algorithms for
hyperspectral data processing. Developed algorithnms for fully automated detection and classification of sea
mnes in the littoral

(U ($1,106) Energy Sciences: Synthesized a new insensitive energetic heterocyclic material. Denonstrated the
control and anti-control of chaos in thermal pul se conbustor systens. |nproved surface stabilization and
characterization of electro-chem cal catalysts in sem -fuel cells.

(U (%1,634) Human Performance Sciences: Conpleted a study of shipboard stressors to enable better preparation of
new sailors to the afloat environment. Developed a test to identify Sailors/Marines with good rultitasking
abilities to inprove person-to-job matching. |nvestigated whether hot or cold environnments influence
deconpressi on sickness.

(U (%1,086) Naval Pl atform Design Sciences: Devel oped techni ques for inproved design of underwater maneuvering
and control surfaces. Uilized the farfield wake theory to estimte inpact of naval operations on nearby
commercial vessels. |Inproved environnental quality of navy bioreactors with reduced downti ne.

2. (U FY 2002 PLAN:
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(U) (%$4,198) COcean/ Space Sciences: Devel op an efficient range-dependent el astic propagation nodel for inproved
undersea surveillance. Develop an inverse nethod for analyzing three dinmensional shallow water sound
propagation. Develop a new matrix for classification of non-stationary acoustic transient signals.

(U) ($3,068) Advanced Materials: Devel op structural anmorphous netals for inproved wear and corrosion
applications. Develop |ow cost, rugged magnetostrictive alloys for naval and industrial transduction needs.
I nvestigate advanced conpl ex netal oxide materials for el ectronmagnetic shielding.

(U ($1,948) Information Sciences: Devel op i nproved receiver synchronization for continuous-phase nodul ation
waveforms. Devel op i nprovenents in the ultra high frequency advanced digital waveform |Investigate inproved
sof tware agents for dissenination of sensor information and tasking.

(U) ($2,422) Electronics/Sensor Sciences: |nprove navigation accuracy of mcroel ectro-mechani cal sensor
gyroscopes by exploiting nonlinear oscillator dynam cs. Design an efficient and extrenmely w deband phased array
antenna. Denonstrate a second order convergence of an adaptive tracking al gorithm

(U (%1,302) Energy Sciences: Devel op new organonetallic energetic materials with the potential for tw ce the
energy content of CL-20. Develop inproved energy and power densities for thernal batteries and enable critica
wei ght and vol une savings. |Investigate stabilized al unm num based nanoconposite materi al s.

(U (%1,928) Human Perfornmance Sciences: |nvestigate reducing netabolic demand as a treatnment for battlefield
injuries that involve major blood | oss. Develop a novel approach to estimating parasite challenge to enhance
devel opnent of anti-malarial prophylactic agents. Research to develop a nethod to increase the tinme a hypoxic
pil ot can safely control an aircraft.

(U (%$1,281) Naval Platform Design Sciences: Extend current conputational fluid dynam cs techniques to cavitation
and super-cavitation flow regines. |nmprove underwater shock analysis of naval structures to reduce testing
costs. Develop inproved high density passive conponents for power electronics.
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3. (U FY 2003 PLAN:

- (U) (%4, 252) Ccean/ Space Sci ences: Devel op advances in maneuvering target tracking and classification algorithns
based on conti nuous-state Markov processes. Determne the effects of conmpressibility of surrounding air on the
stability properties of a high speed shell of liquid. Develop techniques to use buried seisnoneters to detect
submari nes.

(U) (%$3,107) Advanced Materials: Develop inproved high tenperature materials for mcro-electro-nechani cal sensors
for ships and aircraft. Develop inproved high tenperature conposite matrix materials. |Investigate ductile to
brittle fracture of high strength |ow alloy steels.

(U ($1,972) Information Sciences: Denonstrate that an adaptive robust tracking paraneter provi des snoothed
estimates of targets during a maneuver. |Inprove receiver syncronization for continuous-phased nodul ation
waveforms to enhance digital conmunications. Investigate application of stochastic nonlinear dynamcs to
conmuni cati ons arrays.

(U) ($2,453) Electronics/Sensor Sciences: |Investigate properties of a new gyroscope desi gn based on squeezed
light beans to enable highly accurate navigation systenms. Develop stand-off detection of explosive signhatures on
m ne-like objects. Investigate and devel op new non- Markov swi tching matrix-based adaptive nultiple node

tracking filters.

(U) (%1,318) Energy Sciences: Investigate synthesis of high-Ntrogen salts for propellants of missile and guns
systenms. Investigate use of a hydrogen peroxide catholyte in conbination with an al um num anode for inproved
fuel cells. Characterize and extend current expertise in battery technol ogy through |ithium nmnganese oxi des.

(U (%1,952) Human Performance Sciences: Devel op rapid inexpensive screening tests for industrial chemcals in
the littoral environnment. Enhance training techniques with sinulation-based conputer ganmes. Study the
i mportance of information prioritization and organi zation in submarines.

(U) (%$1,298) Naval Platform Design Sciences: |Investigate novel use of particle imaging velocinetry to quantify
bubbly fl ow and fl ui d-bubbl e coupling. Develop understanding of the role that critical surface tension plays on
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bi ofi | m adhesi on. Develop a series of closely integrated hydrodynanmc tools for hull form design and
opti m zati on.

C. (U PROGRAM CHANGE SUMVARY:

2001 2002 2003
FY 2002 President’s Budget Subm ssion 16, 193 16, 291
SBI R - 68
Executi on Adj ust ment -2,427
Section 8123 Mgnt Reform I nitiative Reduction - 144
FY 2003 President’s Budget Subm ssion 13, 698 16, 147 16, 352

(U) CHANGE SUMVARY EXPLANATI ON:

(V) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
(U) 0601153N Defense Research Sci ences

(U) NON NAVY RELATED RDT&E:
(U) 0601101A In-House Laboratory |ndependent Research (Arny)
(U) 0601101F I n-House Laboratory |ndependent Research (Air Force)

(U) SCHEDULE PROFILE: Not applicable.
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