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0 The SPACE University Research Center (URC) works in
partnership with Dryden Flight Research Center (DFRC) as
the lead NASA center, and JPL (Jet Propulsion Laboratory)
as the secondary NASA center.

O In addition, the URC has a close collaboration with Boeing
Company and Northrop Grumman Corporation.

0 The major areas of research in the URC are directly related
to the missions of:

= Aeronautics Research Mission Directorate (Uninhabited
Aerial Vehicles (UAVs) and Combustion)

» Exploration Systems Mission Directorate (James Webb
Space Telescope), addressing and supporting some of
these missions’ key challenges.




RESEARCH AREAS

To address the technology challenges of both Directorates, the
SPACE center conducts research and development in the following
Research Areas:
Intelligent Flight Control, Autonomous Control, Formation Flying
Uninhabited Air Vehicles (UAV) Development
Wind-Tunnel Testing and Validations
Optimization of Combustion and Propulsion Systems
Bio-derived Liquid Fuel and Solid Propellant Development
Thermal Analysis of Space Systems
Space Telescope Technology, Precision Pointing, System
|dentification
Decentralized Control, Failure Analysis and Reconfigurable
Control
Ubiquitous Computing and Embedded Architectures.




NASA'’s Educational Objectives
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SPACE Center MISSION

Aligning with NASA’s Educational Objectives, the SPACE Center
Mission is to:

Develop state-of-the-art computing tools and techniques for
modeling, control and simulation of high-performance and
unusual aircraft of the future such as:

= Airbreathing hypersonic flight vehicle
= Variable geometry aircraft

= Reusable launch vehicles

= Uninhabited aerial vehicles

Design a testbed resembling the complex dynamic behavior of a
space telescope (James Webb Telescope)

To prepare the U.S. future workforce, train students to a NASA
research development environment to prepare them for a future
employment, and motivate them towards graduate studies




INVESTIGATORS

Dr. Helen Ryaciotaki-Boussalis
Center Director Responsible for
Control Systems
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Dr. Chivey Wu Dr. Darrell Guillaume Dr. Charles Liu
Assistant Director Assistant Director Responsible for Assistant Director
Responsible for UAV Propulsion Systems Responsible for Embedded Systems
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Dr. Trinh Pham

: Dr. Derek Dunn-Rankin Dr. Kenneth D. Mease
Co-Investigator Faculty Advisor

Faculty Advisor




MANAGEMENT STRUCTURE

Co-Pls

PhD Students

Graduate Students

Undergraduate Students

Pyramid Structure of Training




NEXT GENERATION SPACE TELESCOPE (NGST) lﬂéﬁ

Understand the Universe.
Explain galaxy evolution

Understand the birth and
formation of stars

Determine how planetary
systems form and interact.

Determine how the
Universe built up its
present
chemical/elemental
composition.

Probe the nature and
abundance of Dark Matter




NEED FOR SEGMENTED REFLECTOR lﬂ\sﬁ

0 Travel to Space with Space Shuttle
0 Manufacturing Limitations

Credit: Northrop Grumman Space Technology




JAMES WEB SPACE TELESCOPE &4

0 JWST will reside in an L2 orbit, about 1.5 million
km (1 million miles) from the Earth.

Mission Duration: 5 - 10 years

JWST is projected to cost one-fourth to one-third
the cost of Hubble

Total payload mass: Approx 6200 kg, including
observatory, on-orbit consumables and launch
vehicle adaptor

JWST will have a large mirror, 6.5 meters (20 feet)
in diameter

Expected to be launched in 2013

Northrop Grumman is building the actual
telescope




SPACE TESTBED

Q In 1994, the NASA Institutional Research Award
(IRA) program established the SPACE Laboratory
at CSULA for the design and fabrication/assembly
of a testbed resembling the complex dynamic
behavior of a space segmented reflector telescope
($5.3 million)

Effective 2003, the SPACE Laboratory is part of a
NASA University Research Center ($6 million)

$5 million have been allocated by NASA to support
the research activities at the SPACE Center until
February 2013




Testbed Control Requirements

« Design and fabricate a testbed that emulates a Cassegrain
telescope with performance comparable to an actual space-
borne system (James Webb Space Telescope)

Figure Control
 Hold to within 1 micron RMS

Pointing Control

Secondary mirror

» Accuracy of 2 arc second
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Decentralized Control

Symmetry in the system
Weak interconnections
Physical Decentralization

- 6 subsystems
Mathematical Decentralization

- 3 subsystems

Developed PID, Adaptive, H-Infinity Controllers




Reconfigurable Control
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System ldentification

0 Objective

» Validate the mathematical model derived from finite element analysis using experimental data
and frequency domain system identification techniques

J Results

» Developed and implemented LabVIEW interfaces for real-time data collection, signal generation,
and signal analysis.

» Developed MATLAB algorithms for preprocessing and analysis of experimental data.




Computer Systems R

O Objective: To develop and implement an Aerospace Information Server to:
» Collect, manage, and disseminate aerospace information

= Allow collected media to be available to the aerospace community and the general public
0 Results:

. Completion of component Integration

o Conducting system performance analysis and optimization
O NASA Relevance:

. Adheres to NASA’s mission to encourage space exploration and

research through education

o o

- . @ Telescope will
> . . _capture images
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e Clients will be able i - "~ saved on server
to access
astronomical media

Kaman Bank of Sensor Amplifiers




UAV DEVELOPMENT

O Objectives
= Design and build unusual/innovative unmanned aerial vehicles (UAVSs)
= Develop a technology foundation which:

= Enable the application of electric and fuel cell powered propulsion
= Develop technologies and know how for design and fabrication of ultra light-weight airframe

» |nvestigate feasible transition for commercial product development
0 Results: Successful flight of the fuel cell UAV on August 26, 2006
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Fuel Cell Powered UAVs

1st Fuel Cell System

Q

Power: 460 to 670 Watts
Type: PEM
Weight: 10 Ibs (4.54 kg)
Metal Hydride Tank

® Weight 6.85 Ibs (3.1 kg)

2st Fuel Cell System

Power 150 Watts
Type PEM

Storage Tank
Carbon Fiber Wrapped with Aluminum Lining




COMBUSTION / PROPULSION

(0] o] [-Yed (\/-1
= Develop analytic, numerical, and simulation models for combustion processes; test and validate
= Develop methods for combustion processes optimization
= Develop ramjet / scramjet, multi-cycle propulsion system models models
= Validate multi-physics software such as Fluent
0 Results
= A 2-D model of a simple combustor simulation model
= A 3-D combustor simulation and physical model
= A swirled air combustion chamber simulation and physical model
A supersonic combustion chamber simulation model

Model validation tests

SCHOLAR SCRAMJET COMBUSTOR  masa 2083 crat3tan
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Combustion and Propulsion
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INTELLIGENT FLIGHT CONTROL L

= Design, analyze, and test intelligent flight control systems for the next generation of atmospheric
and space access flight vehicles such as high-performance fighter planes, reusable launch
vehicles, single stage-to-orbit vehicles, reentry vehicles, airbreathing hypersonic vehicles, UAVs

= An onboard failure identification scheme Measures/identifies, isolate failure

4 (0] o] [-Yed (\/-1

= An adaptive inner loop maintains attitude stability, reestablish guidance command following performance to
the extent possible

An adaptive guidance system recognizes the inner-loop performance degradation, maintains flight path
stability, and recovers the trajectory command following performance

An onboard algorithm modifies mission/retarget trajectory — optimum-path-to-go, maximizes chance of
survival

U Results

» Adaptive sliding mode, adaptive linear quadratic control for hypersonic flight, adaptive fault
tolerant LQR with trajectory optimization for F-16, adaptive LQR for UAV thermal soaring




TESTING & VALIDATION &
(2 SUBSONIC + 1 SUPERSONIC WIND TUNNELS) e

Wind Tunnel Test Physical Combustor and Test




&% B RECRUITMENT OF STUDENT RESEARCH
ASSISTANTS

d Developing Enroliment
Prospects

- Faculty recommendations

- Department chairs advising structure
- SPACE students contacts

- Through the SPACE website




% RECRUITMENT OF STUDENT RESEARCH 8.
ASSISTANTS .

d Developing Enroliment Prospects

= SPACE students visit community colleges

= Collaborate with the MEP and MESA programs at
CSULA

= Advertise openings to other student organizations (IEEE,
TBP, HKN, SWE...)




&% B RECRUITMENT OF STUDENT RESEARCH
ASSISTANTS

d Selection Process

« Recommendation letters are submitted
to the center director

« Student’s academic standing




/% RECRUITMENT OF STUDENT RESEARCH
L ASSISTANTS

d Selection Process

= Meeting with the faculty who
does research in the area of
interest

= An interview with the faculty
and the SPACE center director




RETENTION OF STUDENTS

Have a mentor for every

incoming student

Work in groups




RETENTION OF STUDENTS

Have a student council for professional and social
activities




RETENTION OF STUDENTS

Assign students to the faculty related to
the subject of their expertise/interest




RESPONSIBILITIES OF STUDENTS

Perform Research




RESPONSIBILITIES OF STUDENTS

U Report via email every
Wednesday on the
progress of their
research

4 Give formal
presentation every
week during the project
status meeting
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RESPONSIBILITIES OF STUDENTS

4 Participate in the
preparation of reports
to be submitted to
NASA

d Present the performed
research during the
NASA project review
visit

U Present during the
Industry Advisory
Board meeting




RESPONSIBILITIES OF STUDENTS

] Participate in
technical paper
preparation

 Present papers

during conferences

d Participate in
educational |
exhibitions and |
meetings




RESPONSIBILITIES OF STUDENTS

U Work close with high
school and community
college teachers who

are sponsored by
NASA

U Train high
school/community
college teachers and
students




d Train newcomers

d Participate in all
university and college
open houses
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RESPONSIBILITIES OF STUDENTS

Work well with
everybody in the

Center; be part of
the “SPACE family”




IMPACT ON CURRICULUM

4 Curriculum Development

= Senior Design Projects

= Master Theses

= Ph.D. Dissertations




STUDENT DATA

0 Students Supported by SPACE Lab
(2003-2008): 59

PhD &

Post-
Doc7 } B.S»22

Minority 81%

U Currently supporting 12 Research Assistants
= 6 Undergraduate, CSULA
= 6 Graduate, CSULA
= 9 Minority, Female

0 Students Supported by MFDC Lab
(2003-2008): 42

M.S.
22

7

Intern Post Doctoral

14

Minority
46 %

U Currently supporting 13 Research Assistants
= 8 Undergraduate, CSULA
= 3 Graduate, CSULA
= 3 PhD Candidates, USC
= 6 Minority, Female




POST GRADUATE DATA (2003-2008)

0 21 undergraduate members have entered
Master program at CSULA

O 3 graduates have entered a PhD Program
= University of ldaho
= Claremont Graduate University
= Johns Hopkins University

0 32 graduates have found employment in
industry

NASA Dryden

Northrop Grumman
Boeing Company

Bechtel

Southern California Edison
DWP

Honeywell




POST GRADUATE DATA (2003-2008) &

O 8 Undergraduate Members have entered Master program at CSULA and USC

0 4 Graduates have entered a PhD Program
= University of Southern California
= University of California, Riverside
= University of Kansas

O 18 Graduates have found employment at industries PhD, 10 %
= NASA Langley
= Boeing Company
= Lockheed Martin

Industry, 62 % .
Masters, 28 %




PUBLICATIONS R

[I.1.1] USC Student Research Conference, "Pointing Control of Segmented Reflector
Testbed." Alex Khoshafian, Los Angeles, CA March 26,2004

[1.1.2] USC Student Research Conference, "Frequency-Domain System ldentification of
aLarge Segmented Space Reflector." Efain Velazquez Los Angeles, CA March 26,2004

[1.1.3] USC Student Research Conference "Fault-tolerant Parallel Processing for the
SPACETestbed." Salvador Fallorina Los Angeles, CA March 26,2004

[I.1.4] 5th Ukranian Conference on Design and Construction in Seismic Areas,
—SeismicPerformance, Control, and Protection of Reinforced Concrete Structures.||
A.Chassiakos, E. Kosmatopoulos, V. Levtehitch, Yalta, Crimea, Ukraine, May 24-29,2004

[1.1.5] Fidan, B., Mirmirani, M. D., and loannou, P. A.,"Air-breathing hypersonic flightcontrol."
submitted to 16th IFAC Symposium on Automatic Control in Aerospace, June2004.

[I.1.6] International Multiconference in Computer Science and Computer
Engineering,"Integrated 3-D Animation System for Decentralized Controlled Space Telescope
Testbed"Dr. Jane Dong Las Vegas, NV June 21-24, 2004

[I.1.7] INEER Conference for Engineering Education and Research (iCEER 2004) "TITLE"Dr.
Charles Liu Czech Republic June 27-30, 2004

[I.1.8] Fidan, B., Mirmirani, M. D., and loannou, P. A.,"Air-breathing hypersonic flightcontrol."
submitted to 16th IFAC Symposium on Automatic Control in Aerospace, June2004.

[1.1.9] IEEE International Midwest Symposium on Circuits and Systems,
—DecentralizedControl of a Segmented Reflector Testbed. | A. Khoshafian, H. Boussalis, S.
Fallorina,E. Velazquez, K. Rad, C. Liu, D. Cantzos, Hiroshima, Japan, Jul 2004.




PUBLICATIONS

10. [1.1.10] 8th WSEAS International Conference on Systems, —Application of DecentralizedControl on a
Segmented Reflector Testbed.|| A. Khoshafian, E. Velazquez, K. Rad, C.Liu, Vouliagmeni, Athens,
Greece, Jul 2004.

. [1.1.11] 13th World Conference on Earthquake Engineering, —Seismic Performance Capacitiesof Old
Concrete.|| V. Levtehitch, V. Kvasha, A. Chassiakos, E. Kosmatopoulos,Vancouver, BC, Canada, Aug
1-6, 2004.

. [1.11.12] Computing, Communications and Control Technologies CCCT 2004, "Pointing Controlof the
Segmented Reflector Testbed." Alex Khoshafian Austin, Texas August 14-17,2004

. [1.1.13] Computing, Communications and Control Technologies CCCT 2004 "A GeneralizedFault-
Tolerant Pipelined Task Scheduling for Decentralized Control of LargeSegmented Systems."
Salvador Fallorina Austin, Texas August 14-17, 2004

. [1.11.14] Computing, Communications and Control Technologies CCCT 2004 "Frequency-Domain
System ldentification Of A Large Segmented Space Reflector.”" Efain Velazquez Austin, Texas August
14-17, 2004

. [1.1.15] Shahriar Keshmiri, Maj Mirmirani, and Richard Colgren, —Six-DOF Modeling andSimulation of
a Generic Hypersonic Vehicle for Conceptual Design Studies.|| AIAA Modeling and Simulation
Technologies Conference and Exhibit, Providence, Rhodelsland, August, 2004

. [1.11.16] Computing, Communications and Control Technologies CCCT 2004 "Frequency-Domain
System ldentification Of A Large Segmented Space Reflector.”" Efain Velazquez Austin, Texas August
14-17, 2004

. [1.11.17] WSEAS Multiconference (ICOSSIP 2004), —Design and Implementation of FITS Image Viewer
with Adaptive Enhancement Technology.|| Z. Purnajo, C. Liu, K. Rad, J. Dong, Izmir, Turkey, Sep 13-
16, 2004.




PUBLICATIONS

. [1.11.18] WSEAS Multiconference (ICOSMO 2004), —Decentralized Control of a Segmented Reflector
Testbed.|| A. Khoshafian, E. Velazquez, Izmir, Turkey, Sep 13-16, 2004.

. [1.11.19] AIAA 1st Intelligent Systems Technical Conference "Neural Control of the SPACE Testbed."
Alex Khoshafian Chicago, lllinois, USA Sept. 20-22, 2004

. [1.11.20] Space 2004 Conference and Exhibit "Pointing Control of the Segmented Reflector Testbed."
Alex Khoshafian San Diego, California, USA Sept. 28-30, 2004

. [1.11.21] Space 2004 Conference and Exhibit "Frequency-Domain System ldentification of a Large
Segmented Space Reflector." Efain Velazquez San Diego, California, USA Sept. 28-30, 2004

. [1.1.22] Space 2004 Conference and Exhibit "A Fault-Tolerant Pipelined Task Scheduling Algorithm
for Decentralized Control of a Segmented Reflector Telescope Testbed." Salvador Fallorina San
Diego, California, USA Sept. 28-30, 2004

. [1.1.23] ASME International 24th Computers and Information in Engineering (CIE) Conference "A
Generic Pipelined Task Scheduling Algorithm for Fault-Tolerant Decentralized Control of a
Segmented Reflector Telescope Testbed."” Dr. Charles Liu, Salvador Fallorina Salt Lake City, Utah
Sept. 28 - Oct. 3, 2004

. [1.11.24] Rencher, J. K., Massoudi, A. H., & Guillaume, D. W. (2004), —CFD Analysis of the Combustion
of Hydrogen in a Simulated Two Dimensional Scramjet Engine.|| In Proceedings of IMECE - ASME
International Mechanical Engineering Congress and Exposition, Anaheim California. November 13 —
19, 2004

. [1.1.25] H., Rencher, J. K., & Guillaume, D. W. (2004), —Verify Result of a Combustion Chamber for
One Type of Fuel.|| In Proceedings of IMECE - ASME International Mechanical Engineering Congress
and Exposition, Anaheim California. November, 2004




PUBLICATIONS

[I.1.26] Rencher, J. K., Massoudi, A. H., & Guillaume, D. W. (2004), —CFD Analysis of the Combustion of
Hydrogen in a Simulated Two Dimensional Scramjet Engine.| In Proceedings of IMECE - ASME International
Mechanical Engineering Congress and Exposition, Anaheim California. November 13 — 19, 2004

[1.1.27] H., Rencher, J. K., & Guillaume, D. W. (2004), —Verify Result of a Combustion Chamber for One Type
of Fuel.|| In Proceedings of IMECE - ASME International Mechanical Engineering Congress and Exposition,
Anaheim California. November 13 - 19, 2004

[1.1.28] Ying Huo, Majdedin Mirmirani, Petros loannou, and Richard Colgren, —Adaptive Linear Quadratic
Design with Application to F-16 Fighter Aircraft,|| AIAA Guidance, Navigation, and Control Conference and
Exhibit, Providence, Rhode Island, August, 2004

[1.2.1] Proc Special Symposium on Vibration and Control, "Direct Identification of the State Equation in
Complex Nonlinear Systems." S. Masri, J. Caffrey, T. Caughey, A. Smyth, and A. Chassiakos, 13-17 March
2005 — Sharm El-Sheikh, Egypt, 2005.

[1.2.2] 37th Southeastern Symposium on System Theory, "Frequency-Domain System Identification Of A
Large Segmented Space Reflector.” E. Velazquez, H. Boussalis, A. Pujari, K. Rad, Tuskegee, Alabama, March
20-22, 2005.

[1.2.3] Third International Conference on Systems, Signals & Devices SSD‘05, Sousse,"Frequency-Domain
System Identification Of A Large Segmented Space Reflector.” E. Velazquez, H. Boussalis, A. Pujari, K. Rad,
Tunisia March 21-24, 2005.

[I.2.4] 8th US National Conference On Earthquake Engineering & 100th Anniversary Earthquake Conference,
—Seismic Performance of Old Concrete.|| S. Levtchitch, H. Boussalis, V. Kvasha, V., Chassiakos, A., Moscone
Convention Center, San Francisco, CA, April 18 - 22, 2006.

[1.2.5] Joint 2005 International Symposium on Intelligent Control & 13th Mediterranean Conference on Control
and Automation (2005 ISIC-MED), "Pointing Control of Segmented Refelctor Testbed." A. Khoshafian, H.
Boussalis, K. Rad, Y. Komandyan, Limassol, Cyprus, June, 2005.




PUBLICATIONS

34. [1.2.6] Joint 2005 International Symposium On Intelligent Control & 13th Mediterranean Conference
On Control And Automation (2005 ISIC-MED),"Frequency-Domain System Identification Of A Large
Segmented Space Reflector.” E. Velazquez, H. Boussalis, A. Pujari, K. Rad, Limassol, Cyprus, June,
2005.

. [1.2.7] Joint 2005 International Symposium on Intelligent Control & 13th Mediterranean Conference on
Control and Automation (2005 ISIC-MED),"Integrated Embedded Architectures and Parallel
Algorithms for a Decentralized Control System.” C. Liu, H. Boussalis, K. Rad, S. Fallorina, Limassol,
Cyprus, June, 2005.

. [1.2.8] Chivey Wu, Uche Ofoma, Christopher Herwerth, and Michael Lopez, —Conceptual Design of a
Fuel Cell Powered UAV for Environmental Research.|| Association for Unmanned Vehicle Systems
International (AUVSI), 32nd Annual Symposium and Exhibition, Baltimore, Maryland, June 2005

. [1.2.9] Proc of Workshop on Modeling and Control of Complex Systems,"A Data-Based Approach for
Developing Reduced-Order Models of Complex Nonlinear Systems.”" A. Chassiakos, S. Masri, J.
Caffrey, and A. Smyth, Grecian Bay Hotel, Ayia Napa, Cyprus, 30 June -1 July 2005.

. [1.2.10] Satellite and Education Conference XVIIl NOAA —Optimization of Astronomical Image
Transmission under Network Constraints.|| R. Jonathan, Los Angeles, CA, August, 2005.

. [1.2.11] Narendra Taly, Maj Dean Mirmirani, Christopher Herwerth, Matt Samir, and Uche Ofoma,
—Analysis and Design of an All-Composite Fuel Cell Powered Unmanned Aerial Vehicle for
Environmental Research.| RP Asia 2005 Conference and Exhibition, Bangkok, Thailand, August 2005

. [1.2.12] Shahriar Keshmiri, Richard Colgren, and Maj Mirmirani, —Development of an
Aerodynamic Database for a Generic Hypersonic Air Vehicle.| AIAA Guidance, Navigation,
and Control Conference and Exhibit, San Francisco, California, August, 2005




PUBLICATIONS

. [1.2.13] Maj Mirmirani, Chivey Wu, Andrew Clark, Sangbum Choi, and Richard Colgren, — Modeling
for Control of a Generic Airbreathing Hypersonic Vehicle.| AIAA Guidance, Navigation, and Control
Conference and Exhibit, San Francisco, California, August, 2005

. [1.2.14] Proc Eurodyn "ldentification of the State Equation in Uncertain Nonlinear Systems." S. Masri,
J. Caffrey, T. Caughey, A. Smyth, and A. Chassiakos, Paris, France, September 4-7, 2005.

. [1.2.15] ICINCO 2005, 2nd International Conference on Informatics in Control, Automation and
Robotics, —A Fault-Tolerant Distributed Data Flow Architecture for Real-time Decentralized Control. ||
S. Fallorina, P. Thienphrapa, R. Luna, V. Khuong, H. Boussalis, C. Liu, J. Dong, K. Rad, Barcelona,
Spain, September 14-17, 2005

. [1.2.16] SPIE International Symposium on Optics East 2005, —Content-Based Retransmission with
Error Concealment for Astronomical Images. | P. Thienphrapa, H. Boussalis, C. Liu, K. Rad, and J.
Dong, Boston, MA, October 23-26, 2005.

. [1.2.17] Shamol, M. F., Rencher, J. K., Clark, A., & Guillaume, D. W. (2005), —Numerical Analysis of 3-
D Combustion Chamber,|| In Proceedings of IMECE — ASME International Mechanical Engineering
Congress and Exposition, Orlando, Florida. November 5 — 11 and Massoudi

. [1.2.18] —A General Data-Based Approach for Developing Reduced-Order Models of Nonlinear MDOF
Systems.|| S. Masri, J. Caffrey, T. Caughey, A. Smyth, and A. Chassiakos, Nonlinear Dynamics, vol
39, pp 95-112, 2005.

. [1.2.19] "Identification and Prediction of Stochastic Dynamical Systems in a Polynomial Chaos
Basis." R. Ghanem, S. Masri, M. Pellissetti, and R. Wolfe, Comput. Methods Appl. Mech. Engr. 194, pp
1641-1654, January 2005.




PUBLICATIONS

48. [1.2.20] "Data-based model-free representation of complex hysteretic MDOF systems." S. Masri, F.
Tasbihgoo, J. Caffrey, A. Smyth, and A. Chassiakos, Journal of Structural Control and Health
Monitoring, Vol 13, No 1, pp 365-387, 22 December 2005

. [1.3.1] Christopher Herwerth, Uche Ofoma, Chivey Wu, Shigeru Matsuyama, and Samira Clark
—Development of a Fuel Cell Powered UAYV for Environmental Research. || 44t AIAA Aerospace
Sciences Meeting and Exhibit, Reno, Nevada, January 2006

. [1.3.2] Andrew Clark, Chivey Wu, Maj Mirmirani, Sangbum Choi, and Mathew Kuipers, —Development
of an Airframe-Propulsion Integrated Generic Hypersonic Vehicle Model.| 44th AIAA Aerospace
Sciences Meeting and Exhibit, Reno, Nevada, January

. [1.3.3] Dominguez, Christian, CSULA Research Symposium (2006) —NOx and CO2 Reduction in a
Swirled-Air, Liquid-Fuel Combustion Chamber Using CFD with Combustion Capabilities.|| Los
Angeles CA, February 20, 2006

. [1.3.4] CSULA Symposium Competition, "Automated Object Detection for Astronomical Images." J.
Dong, L. Zhao, Los Angeles, CA, February 2006.

. [1.3.5] 8th US National Conference on Earthquake Engineering, —Seismic Performance of Old
Concrete.|| S. Levehitch, H. Boussalis, A. Chassiakos, San Francisco, CA, USA, Apr 17-22, 2006.

. [1.3.6] Christopher Herwerth, Charles Chiang, Alan Ko, and Dr. Maj Mirmirani, —Integration of a PEM
Fuel Cell into a Slow Speed UAV.|| Association for Unmanned Vehicle Systems International (AUVSI),
Orlando, Florida, August 2006

. [1.3.7] S. Keshmiri, R. Colgren, M. Mirmirani, —Six-DOF Modeling and Simulation of a Generic
Hypersonic Vehicle, for Control and Navigation Purposes.|| AIAA Guidance, Navigation, and Control
Conference and Exhibit, Keystone, Colorado, Aug. 21-24, 2006




PUBLICATIONS

56. [1.3.8] Clark, M. Mirmirani, S. Choi, C. Wu, K. Mathew, —An Aero-Propulsion Integrated Elastic Model
of a Generic Airbreathing Hypersonic Vehicle.| AIAA Guidance, Navigation, and Control Conference
and Exhibit, Keystone, Colorado, Aug. 21-24, 2006

. [1.3.9] Y. Huo, M. Mirmirani, P. loannou, and M. Kuipers, —Altitude and velocity tracking control for
an airbreathing hypersonic cruise vehicle," in Proc. AIAA Guidance, Navigation, and Control Conf.,
AIAA Paper 2006-6695, Keystone, Colorado, 21-24 August 2006.

. [1.3.10] Ravi Kurani, & Alexander Coologeorgen, & Dominguez, Christian —The Effect of Swirl
Number on Particle Emissions in a Combustion Chamber.||, Final REU Report, Summer 2006, CSULA

. [1.3.11] Christopher Herwerth and Shigeru Matsuyama, —Integration of a PEM Fuel Cell Into an
Uninhabited Air Vehicle.|| HEENAC Career Conference and Awards Show, Anaheim CA, October 2006

. [1.3.12] SPIE Optical East 2006, —Implementation of a Robust Transmission System for Astronomical
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Challenges @

The administration of Minority Serving Universities (MSI's)
must provide a robust infrastructure for supporting research
activities within their domain, and to facilitate the procurement
of subcontracts to Doctorate Granting Universities (DGU'’S);
issues such as cascade of overhead charges must be
addressed.

Every effort should be made to ensure that the teaching loads
of faculty members at MSI’s do not become prohibitive for
undertaking appealing and rewarding research projects. The
existing scheme of additional compensation to the faculty is
helpful, but additional steps can perhaps be taken.



Creative approaches must be introduced to convince the
extremely-sought-after by the industry BS level minority
students to continue towards a doctoral program. The real
challenge, in this regard, would be to identify individuals who
perhaps can pursue a program of alternating presence in an
industrial company, and in a DGU campus.

Caution should be exercised to ensure that the agency
expectations do not set the threshold of success at the
standards of exclusively-research-seeking funded programs,
and simultaneously define significant levels of effort from the
faculty of MSI faculty for diversity-supporting/enhancing
activities.
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