Dr. LAURENCE G. HASSEBROOK
Professional Engineer
Blazie Professor of Electrical and Computer Engineering
Professor of Electrical and Computer Engineering

Highlights of curriculum vita

Current positions held at University of Kentucky

Professor of Electrical and Computer Engineering.

Blazie Professor of Electrical and Computer Engineering.

Assistant Director of Industrial Relations, Center for Visualization and Virtual Environments.

Publications: A total of 124 technical publications, including 22 Journal Papers, 6 refereed
Conference Papers, 3 Book Chapters, 43 Conference Papers, 1 Patent, 2 Patents pending, 4 provisional
patents, 2 Intellectual Property licenses, 2 Invention disclosures, 16 Oral Presentations with Abstracts
Only, 5 Poster Presentations, 28 University of Kentucky Technical Reports, 6 IBM Technical Reports.

Funding: Funding exceeding $5.4 million total. PI: 26 grants, $2.3 million. Co-PI: 10 grants, $3.1
million.

Research Areas: (1) 3-Dimensional Data Acquisition, (2) Automatic Pattern Recognition and
Tracking, and (3) Stochastic Analysis.

Teaching: Average teaching evaluation since Fall 1990: 3.2/4.0. Average course rating since Fall
1990: 3.1/4.0. Courses taught include Signals and Systems I (EE421g), Electronics Circuits Laboratory
(EE462g), Senior Design (EE499), Introduction to Communications (EE511), Digital Communications
(EE512), Digital Signal Processing (EE630), Stochastic Systems (EE640).

Graduate Advising: Completed Degrees (7 Ph.D, 23 MS). Degrees in Progress (1 Phd, 1
MSEE).

University Service: Assistant Director of Industrial Relations, Center for Visualization and Virtual
Environments (2007). Member of Visualization Center Director Hiring Committee (2006). EE499
Senior Design Coordinator (1997 to 2000). EE499 Committee chair on setting up IEEE parts store
(1996).

Professional Service: Session chair for IEEE SoutheastCON (1999) and Multiconference on
Systemics, Cybernetics and Informatics (2002). Received Professional Engineering License (1994,
Kentucky). Engineering consultant for 11 different companies.

Awards: Wethington Award (2007) for research contribution to UofK. Blazie Professorship, (2007
through 2010), IEEE Senior Member.
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CAREER RESEARCH GOALS

I have established a solid research effort in the areas of signal/image processing and pattern
recognition. This effort represents a balance between basic and applied research. The underlying
philosophy of my research is to develop innovative ideas integrated into practical systems supported by
theoretical bases and tested with comprehensive analysis techniques.

EDUCATION

Ph.D. E.C.E. Carnegie Mellon University, Electrical and Computer Engineering, 1990
M.S.E.E. Syracuse University, Electrical and Computer Engineering, GPA: 3.86/4.0, 1987
B.S.E.E. University of Nebraska in Lincoln, Electrical Engineering, GPA: 3.31/4.0, 1979

PROFESSIONAL EMPLOYMENT

UNIVERSITY EMPLOYMENT

1. Professor of Electrical and Computer Engineering, University of Kentucky, July 2008-present.

2. Blazie Professor of Electrical and Computer Engineering, University of Kentucky, July 2007-
present.

3. Assistant Director of Industrial Relations, Center for Visualization and Virtual
Environments, University of Kentucky, May 2007-present.

4. Associate Professor of Electrical and Computer Engineering, University of Kentucky, July
1996-2008.

5. Assistant Professor of Electrical Engineering, University of Kentucky, July 1990- June 1996.

CONSULTING EMPLOYMENT

1. Consulting, Physical Optics Corporation, “Optical Processing,” 2007.

2. Consulting, Gentle Giant Studios, Inc., “3-Dimensional Scanning,” 2006.
3. Consulting, FlashScan3D, Inc., “3-Dimensional Scanning,” 2004-2005.



4. Consulting, GECOH Exploration Inc., “3-Dimensional Coal Pile Profiling,” 2001-2002

5. Consulting, Foot Balance Systems Plus (FBSP), Inc., “Structured Light Foot Scanning System
,”2000-2002.

6. Consulting, University of Louisville, “Real-Time Adaptive Multi-Spot Laser Beam Steering
System,” Phase I, STTR/BMDO contract number F19628-99-C-0084.

7. Consulting, Parker Seals, Inc., “Uni-Pack Vision System,” 2000-2001.

8. Consulting, CodeStream Technologies Corporation, Richardson, Texas, "Optical Code
Division Multiple Access Channel Analysis,"2000.

9. Consulting, Plumbers Helper, Inc., “Acoustic analysis of underground water leaks,” 1998.

10. Consulting, Kentucky State Department of Revenue, "Communication Systems," 1996.

11. Consulting, IBM Burlington Vermont, Educational Workshop, "Modulation and Coding for
Information Storage Technology," 8-9-94 to 8-11-94.

GRADUATE EMPLOYMENT

1. Research Assistant, Carnegie Mellon University, 1987-June 1990. Research in the areas of
optical pattern recognition. Dissertation title: DESIGN OF DISTORTION-INVARIANT
LINEAR PHASE RESPONSE CORRELATION FILTERS AND FILTER BANKS.

2. Teaching Assistant, Syracuse University, 1984-1987. Classes taught include: ECE 391

(Electrical Engineering Laboratory I), ECE 392 (Electrical Engineering Laboratory II). Also
performed research in the areas of optics and pattern recognition. Masters degree project title:
FRACTAL SURFACE GRADIENT ESTIMATION USING SINE SECTION
STRUCTURED LIGHT ILLUMINATION.

ENGINEERING EMPLOYMENT

L.

Senior Associate Engineer, IBM, 1981-1984, summers 1985,1986,1987. Development in the
areas of non-destructive testing automation and circuit line inspection automation. Projects
completed include: fiber optic bit error rate analysis, automated inspection, motor control, template
alignment, feature measurement, template comparisons, training and morphological transformation
of substrate images, automation and design of visual inspection stations, and structured light
illumination systems.

Assistant Engineer, Lincoln Electric System Corp., 1980-1981. Development and automation
of load analysis system. Coordinated sampling, developed organizational structure and developed
software used to estimate load usage for Electric Rates determination.

GRANTS (PI: 26 grants for $2.3 million. Co-PI: 10 grants for $3.1 million)

1.

“Phase II: Surface Scanning For Assembly Line Interference Analysis: High Performance Non-
Contact Surround 3-Dimensional Surface Scanning Methodology,” Toyota Motor
Manufacturing, Erlanger, KY. PI: L. G. Hassebrook, Co-PI: Daniel Lau. $199,780. 1 year
duration. (PENDING).

“Miniature, Non-Contact Rolled Equivalent Fingerprint Collection Device,” US Army Research
Office, subcontract from FlashScan3D. PI: L. G. Hassebrook. $199,721. 1 year duration.
(ACTIVE).



10.

11.

12.

13.

14.

15.

“Rolled Equivalent, 3-D Fingerprint/Palm Print Scanner.” Department of Homeland Security
and the National Institute of Hometown Security. PI: L. G. Hassebrook, Co-PI: Daniel Lau, Co-
PI:Tamer Inanc (UofL). $988,511. 1.5 year duration. Start March 2009 (ACTIVE).
“Optical Intrusion Alarm for Defense of Critical Infrastructure Under Conditions of Fog, Smoke
or Fire,” National Institute of Hometown Security, subcontract from the University of
Louisville. PI: Robert Cohn (UofL), CoPI: L. G. Hassebrook. $205,281. 3 year duration. Start
March 2009, (ACTIVE).
“3-Dimensional Surround Scanning and Surface Feature Tracking,” Kentucky Science and
Technology Corporation, PI: L. G. Hassebrook. April 1, 2008 through September 30, 2009.
$48,647 (ACTIVE)
“Single 3D Fingerprint Biometric Sensor, “ Department of Homeland Security, BAA07-08,
Biometric Detector, subcontract from FlashScan3D. PI: L. G. Hassebrook, Co-PI: Daniel Lau.
$83,881. March 3, 2008 through Sept. 2, 2008, (INACTIVE).
“UUV Surface-Based Capture and Deployment (U-SCAD)” Michigan Aerospace Inc., July
23, 2007 through January 18, 2008, Phase | Office of Naval Research STTR subcontract. (PI)
L. G. Hassebrook, (Co-PI) Daniel L. Lau. $21,000. (INACTIVE).
“MicroMirror Device Development Tools” University of Kentucy Major Equipment Grant,
March 1, 2007 through May 30, 2007. (PI) L. G. Hassebrook, (Co-PI) Daniel L. Lau. $49,983
(INACTIVE)
"High Resolution Composite Pattern Proof of Concept” 3D Imaging LLC., January 15, 2007
through May 15, 2007. (PI) L. G. Hassebrook, (Co-PI) Daniel L. Lau. $18,609. (INACTIVE).
“High Speed Infrared Imaging” M2 Technologies. August 10, 2006 through February 9,2008.
PI: Daniel L. Lau, Co-PI: L.G. Hassebrook, Co-PI: Ruigang Yang, Co-PI: David Nister.
$922,000 (INACTIVE).
"High Performance 3-Dimensional Surface Scanning" Michigan Aerospace Inc., Julyl, 2006
through June 30, 2007, Phase Il NASA SBIR subcontract. (PI) L. G. Hassebrook, (Co-PI)
Daniel L. Lau. $50,000. (INACTIVE).
“Facial Expression 3-D Scanner” Gentle Giant Studios, Inc. May 22, 2006 through May 21,
2007. (PI) L. G. Hassebrook, (Co-PI) Daniel L. Lau. $59,802. (INACTIVE).
“Real-Time, 3-D Finger and Palm-Print Scanner for Entry and Access Portal Security,”
Department of Homeland Security administered by National Institute of Hometown Security
Contract: 06-202: N1J 2004-1J-CX-K055. January 1, 2006 through December 30, 2008. (PI) L.
G. Hassebrook, UofK ECE, (Co-PI) Daniel L. Lau, UofK ECE, (Co-PI) Henry G. Dietz, UofK
ECE, (Co-PI) Tamer Inanc, UofL EE, (Collaborating Business Concern) Paul Herber of
FlashScan3D, Inc.. $859,896. (ACTIVE).
“Active and Passive Range Sensor Fusion for Automated Surveillance and Face Recognition,”
Department of Homeland Security administered by National Institute of Hometown Security
Contract: 05-346: NIJ 2004-1J-CX-K055. February 15, 2005 through June 30, 2007. (PI)
Daniel L. Lau, UofK ECE, (Co-PI) L. G. Hassebrook, UofK ECE, (Co-PI) Chris Jaynes, UofK
CS, (Co-PI) Ruigang Yang, UofK CS, (Co-PI) Robert Cohn, UofL EE, (Co-PI) Robert Byrd,
WKU CS. $654,668. (INACTIVE).
“Wide-area Rapid Iris Image Capture with Pan-tilt-zoom Cameras,” Department of Homeland
Security administered by National Institute of Hometown Security. January 1, 2006 through
December 30, 2007. (PI) Ruigang Yang, UofK Visualization Center, (Co-PI) L. G. Hassebrook,
UofK ECE, Subcontract Western Kentucky University and Somerset Community College
(Collaborating Business Concern) MSRCo, Inc.. $731,827. (INACTIVE).
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

“High Speed Infrared Imaging System Prototype Development” M2 Technologies. 2005
through 2006. PI: Daniel L. Lau, Co-PI: L.G. Hassebrook, Co-PI: Ruigang Yang, Co-PI: David
Nister. $250,000 (INACTIVE).

“Hybrid-Range Sensing Camera for High Lateral and Depth Resolution Imaging” Proposal
WKURF 596217-05/08. Extramural funding $24,421. February 3, 2005 through January 30,
2006. Sponsor NASA EPSCoR administered by Western Kentucky University. PI: L. G.
Hassebrook and Co-PI: Daniel Lau. (INACTIVE).

“Surface Scanning For Assembly Line Interference Analysis,” Toyota Motor Manufacturing,
Erlanger, KY. PI: L. G. Hassebrook, Co-PI: Daniel Lau, Co-PI: William Dieter. $200,745.
October 1, 2004 through September 30, 2005. (INACTIVE).

“Axial Three-Dimensional Imaging of Ear Canal,” Stevrin and Partners, Kallinge, Sweden.
PI: L. G. Hassebrook (UofK). $18,000. August 23, 2004 through December 30, 2005.
(INACTIVE).

“Three-Dimensional Data Conversion,” FlashScan3D, Inc., Irving, Texas. PI: L. G.
Hassebrook (UofK). $10,908. June 21, 2004 through May 30, 2006. (INACTIVE).

“Real-Time Range Sensing Video Camera for Human/Robot Interfacing,” NASA STTR Phase
I. Small Business Concern: 03-1-T5.02-9872 JSC Boulder Non-Linear Systems. Research
Institution: University of Kentucky and Jet Propulsion Laboratory. PI: L. G. Hassebrook
(UofK), Co-PI: Danual Lau (UofK), Co-PI: Jay Stockley (BNS) and Co-PI: Tien-Hsin Chao
(JPL). $100,000. January 15, 2004 through January 14, 2005. (INACTIVE).

“Active-Range Sensing Video Camera,”University of Kentucky Major Research Equipment
Grant. PI: D. L. Lau, Co-PI: L. G. Hassebrook, and Co-PI: K. Donohue. $46,000, January 1,
2004 to February 15, 2004. (INACTIVE)

“Vision Processing System with Workstation,” University of Kentucky Major Research
Equipment Grant. PI: D. L. Lau, Co-PI: L. G. Hassebrook, and Co-PI: K. Donohue, $46,000,
January 1, 2003 to February 15, 2003. (INACTIVE)

“Real-Time Adaptive Multi-Spot Laser Beam Steering System (RAMS-LBS)” Phase I, STTR
extramural funding $177,680 and $39,050 matching. Total STTR grant funding $986,213.
Sponsor: Missile Defense Agency, Contract: F19628-02-C-0083. Primary Company: Boulder
Non-linear Systems, PI: Robert W. Cohn, Co-PI: L. G. Hassebrook, Industrial Partner: Mission
Research Corporation. August 2002 through August 2005. (INACTIVE)

“Evaluation of Machine Vision Technologies for the Inspection of Light Diffusing Plastic
Films” CRMS grant for $74,230. Sponsor: GE Structured Products Divsion. PI: W. Young,
Co-PI: L. G. Hassebrook, Co-PI: Yu Ming Zhang, Co-PI: Kozo Saito. December 23, 2002
through June 30, 2003. (INACTIVE).

“Real-Time 3D Video Acquisition For Head and Hand Tracking In Augmented Reality”
Proposal NO2R04 D. Extramural funding $24,829 and $43,258 matching. August 1, 2002
through February 20, 2004. Sponsor NASA EPSCoR through Western Kentucky University.
PI: L. G. Hassebrook, Co-PI: Daniel Lau and Co-PI: Brent Seales. (INACTIVE).

"Image Quality Assessment for Human Perception of Printer Output,”" Year 2 Extramural funding
$40,000. January 1, 2002 through December 30, 2002. Sponsor: Lexmark International. PI:
Kevin Donohue, Co-PI: L. G. Hassebrook. (INACTIVE)

"Image Quality Assessment for Human Perception of Printer Output," Extramural funding $35,000.
January 1, 2001 through December 30, 2001. Sponsor: Lexmark International. PI: Kevin
Donohue, Co-PI: L. G. Hassebrook. (INACTIVE)



29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

One year continuation to "Technology Base in Optical and Optoelectronic Correlators",
Extramural funding $27,605 with $43,770 matching from UK. July 1, 2000 to June 30, 2001, from
NASA EPSCoR. Sponsor: NASA cooperative agreement NCC5-222 through Western
Kentucky University. Cluster PI: Robert Cohn of University of Louisville, UK PI: L. G.
Hassebrook. (INACTIVE)

Subcontract to L. G. Hassebrook $14,633 from U.L. for spot pattern tracking. Source grant by J.
Stockley (PI, Boulder Nonlinear Systems) and R. W. Cohn, "Spatial light modulator based
subsystems for real-time pattern generation and multi-spot beam steering," Phase | STTR,
Ballistic Missile Defense Organization thru Air Force Research Laboratory, F19628-99-C-0084,
$64,991. (20 October 1999 - 19 October 2000) (INACTIVE).

One year continuation to "Technology Base in Optical and Optoelectronic Correlators",
Extramural funding $24,297 with $28,888 matching from UK. July 1, 1999 to June 30, 2000, from
NASA EPSCoR. Sponsor: NASA cooperative agreement NCC5-222 through Western Kentucky
University. Cluster PI: Robert Cohn of University of Louisville, UK PI: L. G. Hassebrook.
(INACTIVE)

Two year extension to "Technology Base in Optical and Optoelectronic Correlators”, Extramural
funding $69,962 over 2 years with $89,494 matching from UK. July 1, 1997 to June 30, 1999, from
NASA EPSCoR. Sponsor: NASA cooperative agreement NCC5-222 through Western Kentucky
University. Cluster PI: Robert Cohn of University of Louisville, UK PI: L. G. Hassebrook.
(INACTIVE)

"Topographical Analysis with Structured Light", Seed funding for $6,600 for 1 RA for 6 months
from the Center for Manufacturing Systems. July 1, 1996 through December 30, 1996. PI: L. G.
Hassebrook. (INACTIVE)

"Technology Base in Optical and Optoelectronic Correlators", Extramural funding $90,411 over 3
years of a total grant $375,000 over 3 years. July 1, 1994 to June 30, 1997, from NASA EPSCoR.
Sponsor: NASA cooperative agreement NCCW-60 through Western Kentucky University.
Cluster PI: Robert Cohn of University of Louisville, UK PI: L. G. Hassebrook. (INACTIVE)
"Integrated Studies of Physiological Responses to Weightlessness and Hypotensive Challenges",
Total grant $300,000 over 3 years. Sponsor ID: WKU 522611-95-02, July 1, 1994 from NASA
EPSCoR. Cluster PI: Charles F. Knapp. CO-I: L. G. Hassebrook. (INACTIVE)

"On-Line Measurement of Lip Angle and Flock Boundary for Extrusion Process," Extramural
funding $25,040 from Standard Products Co., Lexington, Kentucky. May 1, 1995 through
February 15, 1996. PI: L. G. Hassebrook. CO-PI: Richard Muse W. C. Marlowe. (INACTIVE)
"High Performance Incoherent Illumination System Analysis," Extramural funding $28,761 from
KBD Inc., Erlanger, Kentucky. April 1, 1995 through March 31, 1996. PI: L. G. Hassebrook.
CO-PIs: Janet Lumpp and Richard Muse. (INACTIVE)

"Measuring Device for Incoherent Illumination," Extramural funding $2,000 from KBD Inc.,
Erlanger, Kentucky. April 16, 1995 through May 30, 1995. PI: L. G. Hassebrook. CO-PlIs: Janet
Lumpp and Richard Muse. (INACTIVE)

"High Performance Incoherent Illumination Feasibility Study," Extramural funding $4,000 from
KBD Inc., Erlanger, Kentucky. March 1, 1995 through April 15, 1995. PI: L. G. Hassebrook.
CO-PIs: Janet Lumpp and Richard Muse. (INACTIVE)

"Structured Light Height Measurement, Test and Analysis of Print Head Urethane Surface with +/-
1.59 [lm Accuracy", Extramural funding $13,129 from IBMOORE Inc.. August 10, 1994 to
January 23, 1995. PI: L. G. Hassebrook. CO-PIs: Richard Muse and Terry Mcllvain. (INACTIVE)
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41.

42.

43.

44,

45.

"Automatic Circuit Board Inspection Using Complex Linear Morphology", Seed funding for
$6,000 for 1 RA for 1 year from the Center of Robotics and Manufacturing Systems. January 1,
1994 through December 30, 1994. PI: L. G. Hassebrook. (INACTIVE)

"Automatic Circuit Board Inspection Using Complex Linear Morphology", Seed funding for
$6,000 for 1 RA for 1 year from the Center of Robotics and Manufacturing Systems. January 1,
1993 through December 30, 1993. PI: L. G. Hassebrook. (INACTIVE)

Principle investigator for "Acoustical Spherical Array Prototype Omni-Directional Imaging
System", Seed funding for $10,500 for 1 RA for 1 year from the Center of Robotics and
Manufacturing Systems. July 1, 1991 through June 30, 1992. PI: L.G. Hassebrook, CI's: H.
Hejase, K. Donohue and J. Li. (INACTIVE)

Equipment Grant from Harris Corporation, "Acoustical Spherical Array Prototype Omni-
Directional Real-Time Imaging System", Received October, 1992. The equipment is a Harris Night
Hawk NH3804 High-Performance Super-Minicomputer System. $356,200 where UK pays 2-year
maintenance agreement of $23,088. PI L. G. Hassebrook. CI's: H. Hejase, K. Donohue and J. Li.
(INACTIVE)

"Straight Line Detection and Estimation in Manufacturing Systems", Seed funding for $11,400 for
1 RA for 1 year from the Center of Robotics and Manufacturing Systems. July 1, 1992 through
June 30, 1993, extended to August 1993. PI: Jian Li, CI: L. G. Hassebrook. (INACTIVE)

ADVISOR FOR DEGREES IN PROGRESS (1 PhD, 1 MSEE)

1.

2.

PhD, Charles J. Casey, Topic: 3-Dimensional Facial Feature and Expression Tracking, anticipated
May 2010.

MSEE, Priyanka Chaudhary, Topic: Automatic Spheroid Detection and Characterization,
anticipated August 2009.

ADVISOR FOR COMPLETED DEGREES PhD (7)

L.

ed

Ph.D. EE, Veera Ganesh Yalla, Title: “Optimal Phase Measuring Profilometry Technqiues for
Static and Dynamic 3-Dimensional Data Acquisition,” November 2006.

Ph.D. EE, Wei Su, Title: “Axial Motion Stereo Vision and Structured Light Illumination for 3-
Dimensional Acquisition of the Human Ear,” September 26, 2006. Co-Advisor: Daniel L. Lau.
Ph.D. EE, Chun Guan, “Composite Pattern For Single Frame 3-D Acquisition,” December 2004.
Ph.D. EE, Michael Earl Lhamon, "Implementation Theory of Distortion-Invariant Pattern
Recognition for Optical and Digital Signal Processing Systems," February 1997.

Ph.D. EE, Mao Wang, "Active Image Registration and Recognition," May 1995. Committee
chairman: Dr. Bruce Walcott.

Ph.D. EE, Mohammad Rhamati, "Intensity- and Distortion-Invariant Object Recognition and
Complex Linear Morphology," September 1993. Committee chairman: Dr. Robert Heath.

Ph.D. Biomedical Engineering, Abhijit Patwardhan, "Comparison of the Spectral Characteristics
of the Cardio Vascular Responses to Adaptive and LBNP during free and paced breathing," March
1992. Co-advisor with Dr. Charlie Knapp.

ADVISOR FOR COMPLETED DEGREES MS (23)



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

MSEE, Vikas Chandra Mehta, “Performance of Pan-Tilt Tracker Based on the Pin-Hole Lens
Model”, April 2009.

MSEE, Neelima Mandava, “Color Multiplexed Single Pattern Structured Light Illumination,”
December 2008.

MSEE, Akshay Pethe, “Super Resolution 3D Scanning,” September 2008.

MSEE, Raja Kalyan Ram Cavaturu, “Motion Correction Structured Light using Pattern
Interleaving Technique,” September 2008.

MSEE, Charles J. Casey, “Structured Light Motion Capture,” April 2008.

MSEE, Deepthi Boyanapally, “Merging of Fingerprint Scans Obtained from Multiple Cameras in
3D Fingerprint Scanner System,” February 2008.

MSEE, Pratibha Gupta, “Graycode Composite Pattern Structured Light Illumination,” February
2007.

MSEE, Delicia Woon, “Implementation of Three Dimensional Linear Phase Coefficient
Composite Filter For Head Pose Estimation,” May 2005.

MSEE, Veera Ganesh Yalla, “Multi-Frequency Phase Measuring Profilometry,” October 2004.

. MSEE, Jielin Li, “Camera Calibration and Noise Analysis Structured Light Illumination Active

Range Finders,” May 2000.

MSEE, Robert R. Duncan, “Reduced Ephemeris Tracking Algorithm for Inclined Geosynchronous
Satellites,” May 1999.

MSEE, W.J.Chimitt, “Overlap- and Rotation-Invariant Composite Correlation Filter Design for
Registration,” August 1998.

MSEE, Yong Zhang, "Bit Transition Detection with Composite Filter Banks for High Density
Magnetic Recording Channels," June 1998.

MSEE, Gayatri Rallapalli, “Excimer Laser Fabrication of Diffractive Optics,” August 1997,
(Thesis) Co-advisor with Dr. Janet K. Lumpp.

MSEE, Raymond C. Daley, "Design, Implementation and Analysis of Structured Light Systems,"
June 1997.

MSEE, Jing Zhang, "DSP Implementation of Direct Sequence Spread Spectrum Using Shift-
Invariant Operators," January 1997.

MSEE, James Phillips, "Determination of Biological Tissue Thickness Using Laser
Triangulation," November 1993, (Thesis).

MSEE, Marvin Nicholson, "Software Implementation of Direct and Multipath Acoustical
Measurements," November 1993, (Project).

MSEE, Feng Zhang, "Dynamic Vehicle Networks for Early Emergency Alert," August 1993,
(Project). Co-advisor with Dr. Jian Li.

MSEE, Rajish Advani, "Analysis of Speech by Linear Prediction Techniques," August 1992,
(Project).

MSEE, Mohit Bhushan, "Acoustic Spherical Array Prototype Omni-Directional Imaging System,"
June 1992, (Project).

MSEE, Harold Polus, "Improving the Accuracy and Repeatability of LCD Contrast Ratio
Measures for Reliability and Quality Control," May 1992, (Project).

MS BioMedical Engineering, "Frequency Response Characteristics and Spectral Patterns of
Arterial Pressure in Heart Paced Dogs," August 1991, (Thesis). Co-advisor with Dr. Charlie
Knapp.



PUBLIC AND PROFESSIONAL SERVICE

STUDENT PROGRAMS

1. Sponsored a student funded by NSF Research Experiences for Undergraduates (REU) in
Electrical & Computer Engineering at the University of Kentucky (PI: Ingrid St. Omer).

2. Implemented EE499 as a Capstone Design course (Spring 2005).

3. Originated and coordinated ECE Senior Design Day from Fall 2001 to Spring 2005.

4. Judging Chairperson and Special Awards Judge for the Optical Society of America at the 2002
Intel International Science and Engineering Fair, Louisville, Kentucky, May 14-16

5. Special Awards Judge for The International Society for Optical Engineering (SPIE) at the 2002
Intel International Science and Engineering Fair, Louisville, Kentucky, May 14-16

6. June 1994-May 1995: Mentoring High School student Atsumasa Tayake in 3-D data acquisition.
Published the following technical report: Atsumasa Tayake, R. C. Daley and L. G. Hassebrook, "3-
D Wire Frame Model Generation," University of Kentucky EE Technical Report, CSP-95-003,
95(3), 1-10 (May 1995).

PROFESSIONAL ACTIVITIES

1. Co-Chair of session “Image and Multidimensional Signal Processing II,” at the 6" World
Multiconference on Systemics, Cybernetics and Informatics, Orlando, Florida, July 15, 2002.

2. Chair of session “Signal Processing,” at the IEEE SoutheastCON, Lexington, Kentucky, March 26,
1999.

3. Received Professional Engineering License (1994, Kentucky).

4. Professional and technical society membership: Society of Photo-Instrumentation Engineers
(SPIE), Optical Society of America (OSA), IEEE and Pattern Recognition Society.

5. Book and Paper Reviews for Applied Optics, Optics Letters, Optical Society of America A, Optical
Engineering, Pattern Recognition Letters, Pattern Recognition, IEEE Transactions on Image
Processing, IEEE Transactions on Biomedical Engineering. One Book review (August 1993):
Principles of Communications, 4th Edition, by Ziemer and Tranter. Published by Houghton
Mifflin.

6. Seminar Activities

o Presentation, DARPA IXO/AFRL(SN) 3D Workshop, “Composite Pattern Projection
for Real-Time 3D Video Acquisition,” co-authored by Daniel Lau, May 23, 2002

. Seminar, University of Louisville, " Structured Light 3-D Data Acquisition
Techniques, Implementation and Analysis," invited honorarium, September 26, 1996.

. Seminar, University of Louisville, "Distortion-Invariant Optical Pattern Recognition
for 1-D, 2-D and 3-D Signals," invited honorarium, October 19, 1995.

. Seminar, University of Louisville, "Distortion-Invariant Pattern Recognition with

Optical Correlation," presented, November 8, 1994.

UNIVERSITY SERVICE

1. Assistant Director of Industrial Relations, Center for Visualization and Virtual Environments
(2007).
2. Member of Visualization Center Director Hiring Committee (2006)



3.
4.

EE499 Senior Design Coordinator (1997 to 2000).
EE499 Committee chair on setting up IEEE parts store (1996).

AWARDS

ANl

Appointment: Blazie Professor of Electrical and Computer Engineering, (2007 through 2010).
Wethington Award, significant contribution to the University’s extramural research funding, 2007.
IEEE Senior Member 2007.

Professional Engineer 1994.

Outstanding Technical Achievement Award, IBM 1984.

First Place Student Project, University of Nebraska in Lincoln Engineering Week, 1979.

PUBLICATIONS

SUMMARY

Summary publication count includes 3 book chapters, 28 refereed journal and conference manuscripts,
42 conference manuscripts, 16 oral presentations, 5 poster presentations, 1 patent, 2 patents pending, 2
licensing agreements, 4 provisional patents and 34 technical reports.

BOOK CHAPTER OR SECTION

L.

C. J. Casey, L.G. Hassebrook and D. L. Lau, “Structured Light Illumination Methods for
Continuous Motion Hand and Face-Computer Interaction,” Human-Computer Interaction, New
Developments, International Journal of Advanced Robotic System, edited by Kikuo Asai,
published by In-Teh, Croation branch of I-Tech Education and Publishing KG, Vienna, Austria,
pp 297-308, (copyright 2008) ISBN 978-953-7619-14-5.

L.G. Hassebrook and Chun Guan, "Distortion", Encyclopedia of Optical Engineering, edited by R.
G. Driggers, published by Marcel Dekker, Inc., New York., pp 428-434, (2003)

R. W. Cohn and L. G. Hassebrook, “Representations of Fully Complex Functions on Real-Time
Spatial Light Modulators,” Optical Information Processing, F. T. S. Yu and S. Jutamulia, eds.
Cambridge U. Press, ISBN 0-521-46517-6 (1998)

JOURNAL PAPERS PUBLISHED (22)

1.

2.

Yongchang Wang, Daniel L. Lau and L. G. Hassebrook, “Fit-sphere unwrapping and
performance analysis of 3D fingerprints,” Applied Optics, Accepted 2009.

C. Guan, L. G. Hassebrook, D. L. Lau and Veeraganesh Yalla, "Improved composite-pattern
structured-light profilometry by means of postprocessing," Optical Engineering, Vol. 47(9)
pp-097203-1 through 097203-11, September 2008.

C. Guan, L. G. Hassebrook, D. L. Lau and Veeraganesh Yalla, "Near-Infrared Composite
Pattern Projection for Continuous Motion Hand-Computer Interaction," Real-Time Imaging in
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Journal of Visual Communication and Image Representation, Vol. 18, pp 141-150 (December
20006).

Wei Su and L. G. Hassebrook, “Pose and position tracking with Super Image Vector Inner
Products” Applied Optics, Vol. 45, No. 31, pp 8083-8091 (November 2006).

C. Guan, L. G. Hassebrook, and D. L. Lau, "Composite structured light pattern for three-
dimensional video," Opt. Express 11, 406-417 (2003).

Jielin Li, L.G. Hassebrook and Chun Guan, “Optimized Two-Frequency Phase-Measuring-
Profilometry Light-Sensor Temporal-Noise Sensitivity,” JOSA A, 20(1), 106-115, (2003).

M.E. Lhamon, L. G. Hassebrook and J. Chatterjee, "Complex spatial images for rotation-invariant
pattern recognition and gray level morphological transforms,” Asian Journal of Physics, 8(3),
347-354, (1999).

W. J. Chimitt and L.G. Hassebrook, “Scene reconstruction from partially overlapping images with
use of composite filters,” JOSA A, 16(9), 2124-2135, September (1999).

R. C. Daley and L. G. Hassebrook, "Channel capacity model of binary encoded structured light-
stripe illumination," Applied Optics, 37(17), 3689-3696, June (1998).

L. G. Hassebrook, M. E. Lhamon, M. Wang and J. Chatterjee, "Postprocessing of Correlation for
Orientation Estimation," Optical Engineering, 36(10), 2710-2718, October, (1997).

X. Lou, L.G. Hassebrook, M. E. Lhamon and J. Li, "Numerically Efficient Angle, Width, Offset
and Discontinuity Determination of Straight Lines by the Discrete Fourier - Bilinear
Transformation Algorithm," IEEE Transactions on Image Processing , 6(10), ppl1464-1467,
October (1997).

M. Wang, J. Evans, L. G. Hassebrook and C. Knapp, "A Multi-Stage, Optimal Active Contour,"
IEEE Transactions on Image Processing , 5(11), 1586-1591, (November 1996).

M. E. Lhamon and L. G. Hassebrook, "Translation-Invariant Optical Pattern Recognition without
Correlation," Optical Engineering, 35(9), 2700-2709. September (1996).

M. Wang, L. G. Hassebrook, J. Evans, T. Vargese and C. Knapp, "An Optimized Index of Human
Cardiovascular Adaptation to Simulated Weightlessness," IEEE Transactions on Biomedical
Engineering, 43(5), 502-511, (May 1996).

L. G. Hassebrook, M. E. Lhamon, R. W. Cohn, M. Liang and R. C. Daley, "Random phase
encoding of composite fully complex filters," Optical Letters, 21(4), 272-274, (Febr. 15, 1996).

M. Rahmati and L. G. Hassebrook, "Intensity- and Distortion-Invariant Pattern Recognition with
Complex Linear Morphology," Pattern Recognition, 27(4), 549-568, (April 1994).

L. G. Hassebrook, Subramanian and P. Pai, "Optimized Three-Dimensional Recovery From Two-
Dimensional Images by Means of Sine Wave Structured Light Illumination," Optical Engineering,
33(1), 219-229, (January 1994).

K. Donohue, M. Rahmati, L. G. Hassebrook and Gopalakrishnan, "Parametric and Nonparametric
Edge Detection for Speckle Degraded Images," Optical Engineering, 32, 1935-1946, (August
1993).

L. G. Hassebrook, M. Rahmati and B.V.K. Vijaya Kumar, "Hybrid Composite Filter Banks for
Distortion-Invariant Optical Pattern Recognition," Optical Engineering, 31, 923-933, (May 1992).
L. G. Hassebrook, B.V.K. Vijaya Kumar and L. Hostetler, "Linear Phase Coefficient Composite
Filter Banks for Distortion-Invariant Optical Pattern Recognition," Optical Engineering, 29, 1033-
1043, (Sept. 1990).

B.V.K. Vijaya Kumar and L. G. Hassebrook, "Performance Measures for Correlation Filters,"
Applied Optics, 29, 2997-3006, (July 1990).
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22. B.V.K. Vijaya Kumar, Z. Bahri and L. G. Hassebrook, "Correlation Filters for Distortion-Invariant

Pattern Recognition," Journal of the Institute of Electronics and Telecommunications Engineer,
35(2), 105-113, (1989).

PEER REVIEWED CONFERENCE PAPERS PUBLISHED (6)

1.

Sara Shafaei, Tamer Inanc, L.G. Hassebrook, “A New Approach to Unwrap a 3-D Fingerprint to
a 2-D Rolled Equivalent Fingerprint,” BTAS 09, IEEE International Conference on Biometrics
Theory, Application and Systems, Washington, DC., September (2009).

Yongchang Wang, Qi Hao, Abhishika Fatehpuria, L. G. Hassebrook and Daniel L. Lau, “Data
Acquisition and Quality Analysis of 3-Dimensional Fingerprints,” IEEE International
Conference on Biometrics, Identity and Security, Tampa, September (2009) (35% acceptance)
Abhishika Fatehpuria, Daniel L. Lau, Veerganesh Yalla, and Laurence G. Hassebrook,
“Performance Analysis of 3-Dimensional Ridge Acquisition from Live Finger and Palm Surface
Scans,” Biometric Technology for Human Identification 1V, edited by Salil Prabhakar, Arun A.
Ross, SPIE Defense and Security Symposium, Orlando, Florida, Vol. 6539, pp 653904-1 to
653904-12, (April 2007). (16% acceptance)

Abhishika Fatehpuria, Daniel L. Lau and Laurence G. Hassebrook, “Acquiring a 2-D Rolled
Equivalent Fingerprint Image from a Non-Contact 3-D Finger Scan,” Biometric Technology for
Human Identification 1ll, edited by Patrick J. Flynn, Sharath Pankanti, SPIE Defense and
Security Symposium, Orlando, Florida, Vol. 6202, pp 62020C-1 to 62020C-8, (April 2006).
(16% acceptance)

Mohit Bhushan, L.G. Hassebrook, Hejase, Donohue and Li, "Acoustical Spherical Array Prototype
Omni-Directional Imaging System," IEEE/RSJ International Conference on Intelligent Robots and
Systems Proceedings, 2, 845-850, (July 1992). (peer reviewed)

Guo, L.G. Hassebrook, Gruver and Chi, "Adaptive Sampling Pattern and Mass Feature Extraction
for Tactile Object Recognition with a Three-Fingered Robot Hand," IEEE/RSJ International
Conference on Intelligent Robots and Systems Proceedings, 3, 1591-1596, (July 1992). (peer
reviewed)

CONFERENCE PAPERS (43)

1.

Laurence G. Hassebrook, Charles J. Casey and Walter Lundby, “Non-Contact Fiducial Based 3-
Dimensional Patch Merging Methodogy and Performance,” Three-Dimensional Surface
Recording, Analysis, and Interpretation in Archaeology and Anthropology, Computer
Applications and Quantitative Methods in Archaelogy, Williamsburg, Virginia, in press, number
346 (May 2009).

Laurence G. Hassebrook, "Composite correlation filter for O-ring detection in stationary colored
noise," Invited paper, Optical Pattern Recognition XX, SPIE Defense and Security Symposium,
edited by David P. Casasent; Tien-Hsin Chao, Orlando, Florida. Vol. 7340, pp 734007-1 to
734007-8 (April 2009).

Charles Casey, Laurence G. Hassebrook and Priyanka Chaudhary, "Correlation based swarm
trackers for 3-dimensional manifold mesh formation," Optical Pattern Recognition XX, SPIE
Defense and Security Symposium, edited by David P. Casasent; Tien-Hsin Chao, Orlando,
Florida. Vol. 7340, pp 73400G-1 to 73400G-7 (April 2009).
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10.

1.

12.

13.

14.

15.

Laurence G. Hassebrook, Akshay Pethe, Veeraganesh Yalla, Charles Casey and Daniel L. Lau,
"Super Resolution Structured Light Illumination," Sensors and Systems for Space Applications,
SPIE Defense and Security Symposium, edited by Richard T. Howard; Robert D. Richards,
Orlando, Florida. Vol. 6555, (April 2007).

Wei Su, Laurence G. Hassebrook and Siddarth Hariharan, " Facial Feature Tracking with the
Super Image Vector Inner Product," Automatic Target Recognition XVII, SPIE Defense and
Security Symposium, edited by Firooz A. Sadjadi, Orlando, Florida. Vol. 6555, (April 2007).
Yongchang Wang, Kai Liu, Qi Hao, Daniel Lau, and Laurence G. Hassebrook, ‘“Multicamera
Phase Measuring Profilometry For Accurate Depth Measurement,” Sensors and Systems for
Space Applications, SPIE Defense and Security Symposium, edited by Richard T. Howard,;
Robert D. Richards, Orlando, Florida. Vol. 6555, pp 655509-1 to 6555509-12, (April 2007).
Delicia Siaw-Chiing Woon, Laurence G. Hassebrook, Daniel L. Lau, and Zhenzhou Wang,
"Implementation of Three Dimensional Linear Phase Coefficient Composite Filter For Head
Pose Estimation," Automatic Target Recognition XVI, SPIE Defense and Security Symposium,
edited by Firooz A. Sadjadi, Orlando, Florida. Vol. 6234, pp 62340I-1 to 623401-12 (April
20006).

Daniel L. Lau, Laurence G. Hassebrook, T.T. Lu and Tien-Hsin Chao, "Real-time, Composite
pattern, demodulation using optical correlators," Spaceborne Sensors Ill, SPIE Defense and
Security Symposium, edited by Richard T. Howard and Robert D. Richards, Orlando, Florida.
Vol. 6220-15, pp 62200F-1 to 62200F-11, (April 2006).

X. Xun, Wei Su, R. W. Cohn, Laurence G. Hassebrook and Daniel L. Lau, "Expanding range of
pulsed range sensors with active projection from spatial light modulators," Spaceborne Sensors
I1l, SPIE Defense and Security Symposium, edited by Richard T. Howard and Robert D.
Richards, Orlando, Florida. Vol. 6220-18, pp 62200I-1 to 622001-9, (April 2006).

Wei Su, L.G. Hassebrook and D. L. Lau, "Active Pattern Projection for Increasing Range of
Pulsed Range Sensors," Edited by Peter Tchoryk, Jr. and Brian Holz, SPIE Defense and
Security, Spaceborne Sensors Il, Orlando, Florida, Vol. 5798-18, (March 28, 2005).

Veera Ganesh Yalla and L.G. Hassebrook, "Very-High Resolution 3D Surface Scanning using
Multi-Frequency Phase Measuring Profilometry," Edited by Peter Tchoryk, Jr. and Brian Holz,
SPIE Defense and Security, Spaceborne Sensors Il, Orlando, Florida, Vol. 5798-09, pp 44-53
(2005).

Chun Guan, L.G. Hassebrook and D. L. Lau, "Composite Pattern Structured Light Projection for
Human Computer Interaction in Space," Edited by Peter Tchoryk, Jr. and Brian Holz, SPIE
Defense and Security, Spaceborne Sensors Il, Orlando, Florida, Vol. 5798-05, (March 28,
2005).

Wei Su, L.G. Hassebrook and Veera Ganesh Yalla, "Active Multi-Spot Projection for Object
Tracking and Recognition," Edited by Bahram Javidi and Demetri Psaltis, SPIE Symposium on
Optical Science and Technology , Denver, Colorado, Vol. 5557-23, (August 2004).

Chun Guan, L.G. Hassebrook and Daniel Lau, "Optical Processing of Composite Pattern
Structured Light Projection for High Speed Depth Measurement," Edited by Bahram Javidi and
Demetri Psaltis, SPIE Symposium on Optical Science and Technology, Optical Information
Systems Il , Denver, Colorado, Vol. 5557-5, (August 2004).

Veera Ganesh Yalla, Wei Su and L.G. Hassebrook, "Multi-Spot Projection, Tracking and
Calibration," Edited by D.P. Casasent and T-H. Chao, SPIE Proceedings on Optical Pattern
Recognition X1V, Vol. 5106, pp 221-232 (April 2003).
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16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Chun Guan, L.G. Hassebrook and Daniel L. Lau, "Real-Time 3-D Data Acquisition for
Augmented Reality Man and Machine Interfacing," Edited by N. L. Faust and W. E. Roper,
SPIE Proceedings on Geo-Spatial and Temporal Image and Data Exploitation Ill, Vol. 5097,
pp 40-47, (April 2003).

L. G. Hassebrook, Chun Guan and Robert Cohn, "Active Sgot Pattern Projection and Calibration,"
Edited by Massimiliano Nitti and L.G. Hassebrook, The 6" World Multiconference on Systemics,
Cybernetics and Informatics Conference, Orlando, Florida, pp 39-43, July 15 (2002).

Chengwu Cui, Laurence G. Hassebrook, Chun Guan and Shaun Love, “Automating the Rank
Order Test for Printing Quality Evaluation , Edited by Eddy Dalal, PICS Conference, 1Q
Standards and Measurement, (April 9, 2002)

L.G. Hassebrook and R.W. Cohn, "Dynamic spot pattern projection to detect and track object
motion," Edited by D.P. Casasent and T.H. Chao, SPIE Proceedings on Optical Pattern
Recognition XII, (April 2001).

Jielin Li and L. G. Hassebrook, "A Robust SVD Based Calibration of Active Range Sensors,"
Edited by Stephen K. Park and Zia-ur Rahman, SPIE Proceedings on Visual Information
Processing 1X, (April 2000).

. L. G. Hassebrook, William J. Chimitt, Jr., and Jielin Li, " Registration of Partially Overlapping

Images Using Composite Filters," Edited by D.P. Casasent and T.H. Chao, SPIE Proceedings
on Optical Pattern Recognition XI, (April 2000).
William J. Chimitt and L. G. Hassebrook, "Automatic scene reconstruction from partially
overlapping images using on line filter design," Edited by D.P. Casasent and T.H. Chao, SPIE
Proceedings, 3386-22, 171-181, (April 1998).
L. G. Hassebrook, Ray C. Daley and William Chimitt, "Application of Communication Theory to
High Speed Structured Light Illumination,”" Edited by Harding and Svetkoff, SPIE Proceedings,
3204(15), 102-113 (October 1997).
L. G. Hassebrook, Robert Cohn and Robert R. Duncan, "Strategy for autonomous controls of
correlation-based trackers," Edited by D.P. Casasent and T.H. Chao, SPIE Proceedings, 3073(05),
45-55 (April 1997).
Ray C. Daley and L.G. Hassebrook, "Improved light sectioning resolution by optimized
thresholding," SPIE Proceedings, 2909(04), 151-161, (November 1996).
Michael E. Lhamon, L.G. Hassebrook and J.P. Chatterjee "Complex Spatial Images for Multi-
Parameter Distortion-Invariant Optical Pattern Recognition and High Level Morphological
Transformations," SPIE Proceedings, 2752(1), 23-30, (April 1996).
Raymond C. Daley and L.G. Hassebrook, "Performance Metrics for Structured Light Range Data
Extraction Emphasizing 3-D Reconstruction," SPIE Proceedings, 2753(10), Addendum, (April
1996).
L. G. Hassebrook, M.E. Lhamon, M. Wang and J.P. Chatterjee "Distortion Parameter Estimation
using Complex Distortion-Invariant Correlation Filter Bank Responses," SPIE Proceedings,
2490(7), 64-76, (April 1995).
Michael E. Lhamon, L.G. Hassebrook and R. Daley "Distortion-Invariant Optical Pattern
Recognition Without Correlation," SPIE Proceedings, 2490(35), 278-290, (April 1995).
Raymond C. Daley, L.G. Hassebrook, S. C. Tungate, J. M. Jones, H. T. Reisig, T. A. Reed, B. K.
Williams, J. S. Daugherty and M. Bond "Topographical Analysis with Time Modulated Structured
Light," SPIE Proceedings, 2488(5), 396-407, (April 1995).
Mao Wang, L.G. Hassebrook, J. Kirsch, J. Evans and C. Knapp, "Active Image Registration and
Recognition," SPIE Proceedings, 2488(5), 385-395, (April 1995).
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

L.G. Hassebrook, M. Rahmati, R.C. Daley and M.E. Lhamon, "Complex Linear Morphology for
Intensity- and Distortion-Invariant Pattern Recogntion," SPIE Proceedings, 2237(4), 27-39, (April
1994).

L. G. Hassebrook, R.W. Cohn, Liang, M.E. Lhamon, and R.C. Daley, "Using pseudorandom
phase-only encoding to approximate fully complex distortion-invariant filters," SPIE Proceedings,
2237(25),204-211, (April 1994).

L.G. Hassebrook and Rahmati, "Training Set Selection with Multiple Out-of-plane Rotation
Parameters," SPIE Proceedings, 1959(4), 32-43, (April 1993).

Mohammad Rahmati, L.G. Hassebrook and Kumar, "Automatic Target Recognition with Intensity-
and Distortion-Invariant Hybrid Composite Filters," SPIE Proceedings, 1959(13), 133-145, (April
1993).

L.G. Hassebrook, Rahmati, Chi, Guo and Gruver, "Tactile Pattern Recognition with Complex
Linear Morphology," SPIE Proceedings, 1702(7), 76-87, (April 1992).

L.G. Hassebrook, Rahmati and Kumar, "Hybrid Composite Filters for General Distortion-Invariant
Optical Pattern Recognition," SPIE Proceedings, 1701(33), 217-228, (April 1992).

Subramanian, L.G. Hassebrook, Ghosal and Kim, "Hybrid Multi-tracking Multi-class Motion
Detection System," SPIE Proceedings, 1697(12), 158-167, (April 1992).

Subramanian, L.G. Hassebrook and Pai, "Optimized 3-D Recovery From 2-D Images Using Sine
Wave Structured Light [llumination," SPIE Proceedings, 1705(14), 89-99, (April 1992).

Rahmati, L.G. Hassebrook and Bhushan, "Distortion- and Intensity-Invariant Optical Correlation
Filter System," SPIE Proceedings, 1567(47), 480-489, (July 1991).

Kumar and L.G. Hassebrook, "Trade-offs in Nonlinearly Recorded Matched Filters," SPIE
Proceedings, 1296, (April 1990).

L.G. Hassebrook, Kumar and Hostetler, "Linear Phase Coefficient Composite Filters for Optical
Pattern Recognition," SPIE Proceedings, 1053, 218-226, (January 1989).

Kumar, Bahri and L.G. Hassebrook, "Review of Synthetic Discriminant Function Algorithms,"
SPIE Proceedings, 960, 18-28, (June 1988).

ORAL PRESENTATIONS with ABSTRACTS ONLY (* denotes presenter)

1.

L.G.Hassebrook, Mike Troy and Walter Lundby, “3-Dimensional Facial Expression Scanning,”
Information Technology and Communications , Kentucky Innovation and Entrepreneurship
Conference, Louisville, Kentucky, April 7 (2009)

Department of Homeland Security visits UofK laboratory March 18", 2008

Department of Homeland Security site visit March 11", 2008: Presented full handscanner
design and status of project

Department of Homeland Security site visit January 16", 2008: Presented full handscanner
design and status of project

CTC Conference November 14", 2007: Presented full handscanner design.

Invited presentation: L. G. Hassebrook*, “Real-Time, 3-D Finger- and Palm-Print Scanner For
Entry and Access Portal Security,” Moderator: Mr. Chris Aldridge, Biometric Technology in the
Department of Justice, Biometric Consortium Conference, Baltimore, Maryland, September 12,
(2007)

Panelists: L. G. Hassebrook* and Tamer Inanc*, “3-Dimensional Ridge Acquisition from Live
Finger and Palm Surface Scans,” Panel Discussion Moderator: Christopher Miles DOJ/National

15



10.

I1.

12.

13.

14.

15.

16.

17.

Institute of Justice. International Association for Identification, 92nd International Educational
Conference, San Diego, California, July 26, (2007)

L.G. Hassebrook*, Daniel L. Lau, Hank Dietz and Tamer Inanc, “Real-Time, 3-D Finger and
Palm-Print Scanner for Entry and Access Portal Security,” Kentucky Critical Infrastructure
Protection Instititute, Project Review Conference, Arlington, VA (April 4, 2007).

L.G. Hassebrook*, Daniel L. Lau, Hank Dietz and Tamer Inanc, “Real-Time, 3-D Finger and
Palm-Print Scanner for Entry and Access Portal Security,” Biometrics Technical Working Group,
National Institute of Justice, Arlington, VA (April 26, 2007).

L.G. Hassebrook*, Daniel L. Lau, Hank Dietz and Tamer Inanc, “Real-Time, 3-D Finger and
Palm-Print Scanner for Entry and Access Portal Security,” Kentucky Critical Infrastructure
Protection Instititute, Project Review Conference, Arlington, VA (November 2, 2006).

L.G. Hassebrook*, Daniel L. Lau, Hank Dietz and Tamer Inanc, “Real-Time, 3-D Finger and
Palm-Print Scanner for Entry and Access Portal Security,” Biometrics Technical Working Group,
National Institute of Justice, Arlington, VA (October 25, 2005).

L.G. Hassebrook*, Daniel L. Lau, Hank Dietz and Tamer Inanc, “Real-Time, 3-D Finger and
Palm-Print Scanner for Entry and Access Portal Security,” U. S. Department of Homeland
Security National Institute for Hometown Security Project Review Conference, Arlington, VA
(April 19, 2006).

L.G. Hassebrook* and Daniel L. Lau, “Composite Pattern Projection For Real-Time 3D Video
Acquisition,” DARPA IXO/AFRL Sensors Directorate 3D Data Workshop, Sponsored by Solers,
Inc., Arlington, VA (May 23, 2002).

Wang, Kirsch, Hassebrook', Evans and Knapp, "Active Registration of MR Images,” Annual
Meeting of the Radiological Society of North America, November 29, (1994).

Wang*, Evans, Hassebrook, Fischer and Knapp, "Frequency Response Characteristics and
Spectral Patterns of Arterial Pressure in Heart Paced Dogs," FASEB Proceedings, 6(4), Abstract
1383, (April 1992).

Hassebrook”, Kumar and Hostetler, "Linear Phase Coefficient Composite Filters," Annual Meeting
Optical Society of America Technical Digest, Abstract FP2, 172, (November 1988).

Hassebrook, Kumar and Hostetler, "Training Set Selection for Designing Filters Invariant to Out-
of-Plane Rotation," Annual Meeting Optical Society of America Technical Digest, Abstract FDD2,
184, (November 1988).

POSTER PRESENTATIONS (* denotes presenter)

1.

3.

L.G. Hassebrook, Paul Herber and Richard Lottie, “Real-Time, 3-D Finger and Palm-Print
Scanner for Entry and Access Portal Security,” US Department of Homeland Security
Technology Showcase, Washington, DC, March 16, (2007).

L. G. Hassebrook, Veeraganesh Yalla, Daniel L. Lau, Paul Herber, Mike Troy, Colby Boles and
Rick Lottie, “Real-Time, 3-D Finger and Palm-Print Scanner for Entry and Access Portal
Security,” Baltimore Biometric Consortium Conference, FlashScan3D Booth 303, September 19-
21, (2006).

Veeraganesh Yalla, Charles Casey, Pratibha Gupta, Wei Su, Meng, L.G. Hassebrook and D. L.
Lau, “College of Engineering Academic Fair, 3D Facial Visualization,” University of Kentucky,
October 13 and 14, 2006.
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4. Michael E. Lhamon*, L.G. Hassebrook, M. Sum and R.C. Daley, "Pattern Recognition for SMT

Manufacturing," UK ISHM Microelectronics Assembly Techniques and Applications Symposium,
September 16, (1996).

Raymond C. Daley* and L.G. Hassebrook, " Structured Light Applications for Printed Circuit
Board Development,” UK ISHM Microelectronics Assembly Techniques and Applications
Symposium, September 16, (1996).

PATENTS

1.

Patent PENDING: L. G. Hassebrook, Daniel L. Lau and Charles J. Casey, "Lock and Hold
Structured Light [llumination," Patent Application No. 12/284,253. MBH Attorney Docket
UKRF-133P, University of Kentucky Intellectual Property Development, University of Kentucky,
(September 18, 2008).

PROVISIONAL Patent: L. G. Hassebrook, Daniel L. Lau and Charles J. Casey, "Lock and Hold
Structured Light [llumination,”" Provisional Patent Application No. 60/994,181. MBH Attorney
Docket UKRF-133P, University of Kentucky Intellectual Property Development, University of
Kentucky, (September 18, 2007).

Patent PENDING: L. G. Hassebrook, Daniel L. Lau and Henry G. Dietz, "New Technique for
Acquiring 3-D Surface Scan of Human Subject (e.g., finger, palm, etc.) using Structured Light
[llumination," Utility Patent Application. Patent Application No. 11/586,473, Not yet available,
University of Kentucky Research Foundation. MBH Attorney Docket UKRF-125P, (Oct 25, 2006).

PROVISIONAL Patent: L. G. Hassebrook, Daniel L. Lau and Henry G. Dietz, "New Technique
for Acquiring 3-D Surface Scan of Human Subject (e.g., finger, palm, etc.) using Structured
Light Illumination," Provisional Patent Application MBH Attorney Docket UKRF-125P, University
of Kentucky Intellectual Property, University of Kentucky, (Oct 25, 2005).

PROVISIONAL Patent: L. G. Hassebrook and Daniel L. Lau, " New Technique and Hybrid
System of LADAR and SLM for 3-D Broadband-Type Scanning of an Object," University of
Kentucky Intellectual Property UKRF-124P, University of Kentucky, (March 27, 2006).

Patent: L. G. Hassebrook, Daniel L. Lau and Chun Guan, "System and Technique for Retrieving
Depth Information about a surface by projecting a Composite Image of Modulated Light
Patterns," Patent No. US 7,440,590 B1, University of Kentucky Research Foundation, (File May
21, 2003, Granted Oct. 21,2008).

PROVISIONAL Patent: L. G. Hassebrook, Daniel L. Lau and Chun Guan, "Apparatus and
Technique for 3D Real-time Video Imaging and Application thereof for Face Recognition Using
FFT over a Surface," Provisional Patent Application Attorney Docket UKRF-117P/118P,
University of Kentucky Research Foundation #1098 and #1121, University of Kentucky, (May 23,
2002).

INVENTION DISCLOSURES

1.

D. L. Lau, L.G. Hassebrook, Kai Liu and Yongchang Wang, “Dual-frequency Phase Multiplexing
(DFPM) and Period Coded Phase Measuring (PCPM) pattern strategies in 3-D structured light
systems, and Lookup Table (LUT) based real-time data processing for phase measuring pattern
strategies,” submitted 10-9-2009. INV09/1686. Approved for provisional patent application.
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2.

L. G. Hassebrook, Yongchang Wang and D. L. Lau, “Multi-camera Phase Measuring Profilometry
for Accurate Registration and Distortion-free Fingerprint Unraveling to Aimed Definition, *
September 20, 2009. Approved for provisional patent application.

C. J. Casey, L. G. Hassebrook and D. L. Lau, “Structured Light Time Division Multiplexing, aka:
Pattern Interleaving” submitted to University of Kentucky Intellectual Property Development
Office, April 14, 2008

L. G. Hassebrook, Wei Su and Peter Stevrin, "Dynamic Axial Stereo Vision for 3-Dimensional
Surface Scan of the Inside of a Human Ear Canal," Recommended for Patent Application MBH
Attorney Docket UKRF-128P, University of Kentucky Intellectual Property Development CASE
1361, University of Kentucky, (March, 2006).

UNIVERSITY OF KENTUCKY TECHNICAL REPORTS

1.

2.

10.

11.

12.

13.

14.

Deepthi Boyanapally, Charles J. Casey and Laurence G Hassebrook, "Level ‘3D’ Hand Print
Characterization," ECE TECHNICAL REPORT CSP-08-002, pages 1-15 (underpreparation 2008).
Veeraganesh Yalla and Laurence G Hassebrook, "A Novel Geometric Calibration Technique for
Scalable Multi-projector Displays,” ECE TECHNICAL REPORT CSP-06-010, pages 1-15
(October 2006).
Delicia Woon and L. G. Hassebrook , “Ultra-Light Scanner 1.1 User Manual,” University of
Kentucky ECE Technical Report, CSP-05-006, 1-30 (June, 2005).
L. G. Hassebrook and Veeraganesh Yalla, “3D Calibration Using Polynomial Approximations of
Camera Lens Distortion,” University of Kentucky ECE Technical Report, CSP-03-009, 1-12
(September, 2003).
L. G. Hassebrook, Daniel L. Lau, VeeraGanesh Yalla and Geethavani Goli, "OpenGL
Programming —Dialog Based and MATLAB Interface," University of Kentucky ECE Technical
Report, CSP-02-003, 1-35 (February, 2003).
Geethavani Goli, Chun Guan, L. G. Hassebrook and Daniel L. Lau, "Video Rate Three
Dimensional Data Acquisition using Composite Light Structure Patterns," University of Kentucky
ECE Technical Report, CSP-02-002, 1-25 (May 30, 2002).
Chun Guan and L. G. Hassebrook, "A Pre-Print Processing of Color Pages for Black and White
Printer," University of Kentucky EE Technical Report, CSP-02-001, 02(1), 1-11 (July 17, 2001).
Jielin Li and L. G. Hassebrook, " Integration of the PC-based videoconference (Microsoft
NetMeeting 2.1) and real-time image processing SDK (Microsoft Vision SDK 1.1)," University
of Kentucky EE Technical Report, CSP-99-002, 99(2), 1-7 (April 1999).
Jielin Li and L. G. Hassebrook, "Current research of motion estimation and Segmentation in
MPEG-4," University of Kentucky EE Technical Report, CSP-99-001, 99(1), 1-8 (April 1999).
William Chimitt and Laurence G. Hassebrook, "MEX Function Interfacing for MATLAB,"
University of Kentucky EE Technical Report, CSP-98-001, 98(1), 1-6 (July 1998).
William Chimitt and Laurence G. Hassebrook, "Incorporating OpenGL Graphics in Visual C++
Programs," University of Kentucky EE Technical Report, CSP-98-002, 98(2), 1-10 (July 1998).
Laurence G. Hassebrook, "LED Based RGB Ring Light Illuminator," University of Kentucky EE
Technical Report, CSP-97-003, 97(3), 1-42 (July 1997).
Alphonse Owona B. and Laurence G. Hassebrook, "Magnetic Recording Model and Analysis,"
University of Kentucky EE Technical Report, CSP-97-002, 97(2), 1-42 (April 1997).
Laurence G. Hassebrook, "Triangle Fill Algorithm," University of Kentucky EE Technical Report,
CSP-97-001, 97(1), 1-9 (April 1997).

18



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chuen Moon Chooi, Hock Jin Lee and L. G. Hassebrook, "The Infrared Transmitter and Receiver
for Communication Applications," University of Kentucky EE Technical Report, CSP-95-007,
95(7), 1-10 (September 1995).

Cheen Seng, L. G. Hassebrook and M. E. Lhamon, "Inter-Symbol Interference-Invariant Filtering
for Enhanced Peak Detection and Viterbi Detection," University of Kentucky EE Technical Report,
CSP-95-006, 95(6), 1-36 (August 1995).

Laurence G. Hassebrook and R. C. Daley, "Structured Light Illumination Technique," University
of Kentucky EE Technical Report, CSP-95-005, 95(5), (June 1995).

Mooi S. Lee, M. E. Lhamon, L. G. Hassebrook and R. C. Daley, "Development of parallel
TMS320 Architecture," University of Kentucky EE Technical Report, CSP-95-004, 95(4), 1-27
(May 1995).

Atsumasa Tayake, R. C. Daley and L. G. Hassebrook, "3-D Wire Frame Model Generation,"
University of Kentucky EE Technical Report, CSP-95-003, 95(3), 1-10 (May 1995).

Mark Bond and Hassebrook, "Analog Viterbi Detector," University of Kentucky EE Technical
Report, CSP-95-002, 95(2), 1-15 (February 1995).

Lhamon, Daley, Al-Banna, Bhagat, Bhuyan, Brucker, Chen, Chong, Chung, Dhamanwala, Eglian,
Ewing, Foo, Ghobadi, Gill, Griffin, Hicks, Houchin, Kam, Lieu, Liew, Lim, Liu, Luciano,
McGregor, McKinney, Mehrotra, Murley, Naftis, Ong, Ooi, Pounds, Praquin, Qasrawi, Ray,
Rulon, Seng, Sharpe, Shee, Shields, Slavey, Soo, Tai, Tan, Ting, Virgin, Wong, Yam, Zagotsis,
Zhou and Hassebrook, "Parallel TMS320 architecture for complex correlation filtering of real
input signals," University of Kentucky EE Technical Report, CSP-94-006, 94(6), 1-24 (May 1994).
Bhagat, Brucker, Mehrotra, Naftis, Pounds, Praquin, Qasrawi, Shields, Slavey, Zagotsis, and
Hassebrook, "Phase matching of a noisy 12 kHz signal," University of Kentucky EE Technical
Report, CSP-94-005, 94(5), 1-22 (May 1994).

Yam, Eglian, Liu, Dhamanwala, Gill, Seng, Chen, Wong, Soo, Foo, Ghobadi and Hassebrook,
"Digitally controlled phase detection of 9.8 kHz noisy sinusoidal signals," University of Kentucky
EE Technical Report, CSP-94-004, 94(4), 1-26 (May 1994).

Luciano, Rulon, Al-Banna, Ewing, Sharpe, McGregor, Murley, Ray, Hicks, McKinney, Griffin,
Virgin, Houchin, Tan, Bhuyan, and Hassebrook, "Analog quadrature spectrum analyzer,"
University of Kentucky EE Technical Report, CSP-94-003, 94(3), 1-25 (May 1994).

Zhou, Ong, Chong, Chung, Kam, Lieu, Liew, Lim, Ooi, Tai, Ting, Shee, and Hassebrook," Phase
scanning and detection of an 8khz noisy signal," University of Kentucky EE Technical Report,
CSP-94-002, 94(2), 1-35 (May 1994).

Marvin Nicholson III and L.G. Hassebrook, "Software Implementation of Direct and Multi-path
Acoustical Measurements," University of Kentucky EE Technical Report, CSP-94-001, 94(1), 1-29,
(January 1994).

Gerry Thompson, J. W. Phillips, M. Lhamon, S. Cheah, H. Lim, R. Francis, C. Petrie, J. Fisher, H.
Kietz, N. Owana, P. French, J. P. Phillips, M. Reynolds, J. Daugherty, B. Williams, J. Beaver, G.
Mckinney, P. Ramaiya, M. Bond, J. Hollman, T. Newman, R. O'Hara and Hassebrook, "Multi-
channel Data Acquisition and Speech Recognition System," University of Kentucky EE Technical
Report, CSP-93-005, 93(5), 1-32, (September 1993).

L. G. Hassebrook, Abas, Bates, Fredwest, Hang, Hill, Hisle, Isaacs, Keck, Schoenborn and
Thompson, "Automated Part Inspection and Transport," University of Kentucky EE Technical
Report, CSP-93-003, 93(3), 1-29, (Febr. 1993).

19



29. R.C. Daley, Woeste, Renneckamp, Hang, Iglesia and L.G. Hassebrook, "Digital Communication

Link with PC Interface," University of Kentucky EE Technical Report, CSP-93-002, 93(2), 1-12,
(Febr. 1993).

30. Bhushan, L.G. Hassebrook, Hejase, Donohue and Li, "Acoustic Spherical Array Prototype Omni-

Directional Imaging System," University of Kentucky EE Technical Report, CSP-92-002, 92(2),
(Nov. 1992).

IBM TECHNICAL REPORTS

1.

Hartung and L.G. Hassebrook, "System for Accurately Aligning and Testing 'N' Pairs of Points
Making Up a Circuit Line Image," IBM Technical Disclosure Bulletin, 30(12), 182-184, (May
1988).

D. J. Ashley and L.G. Hassebrook, "Recirculation Sorter - Memory Architecture," IBM Technical
Disclosure Bulletin, 29(11), 5142-5144, (April 1987).

L.G. Hassebrook, "Sine Sectioning Illumination Method," IBM Technical Disclosure Bulletin,
27(6), 3553-3554, (Nov. 1984).

D. J. Ashley, D.S. Goodman, L.G. Hassebrook and R. Soloman, "Printed Circuit Line Height
Measuring Techniques," IBM Technical Disclosure Bulletin, 27(5), 2870-2873, (Oct. 1984).

D.S. Goodman and L.G. Hassebrook, "Surface Contour Measuring Instrument," IBM Technical
Disclosure Bulletin, 27(4B), 2671-2673, (Dec. 1984).

F. Grospin, L. G. Hassebrook and M. Shlatz, "Illuminated Aligning Tool," IBM Technical
Disclosure Bulletin, 26(7A), 3153, (Dec. 1983).

20



