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and Applications XXVIII, SPIE Proceedings vol. 4820, pp. 359{367, Seattle, WA, July 7{11,
2002.

112. M. M. Hayat, O-H. Kwon, and M. A. Saleh, (Invited) , \Theory of impact ionization in
thin multiplication layers," IEEE-LEOS 2001 Annual Meeting: Photodetectors and Imaging,
vol. II, pp. 695{696, San Diego, CA, Nov. 2001.

113. S. C. Cain and M. M. Hayat, \Exploiting the temporal statistics of atmospheric tilt for im-
proved short-exposure imaging," Technical Digest of the OSA/IEEE Signal Recovery and
Synthesis and Integrated Computational Imaging Systems, pp. 65{67, Albuquerque, NM,
Nov. 2001.

114. B. M. Ratli�, M. M. Hayat, and R. C. Hardie, \Algebraic scene-based nonuniformity cor-
rection in focal-plane arrays," SPIE AereoSense'2001, in Infrared Imaging Systems: Design,
Analysis, Modeling, and Testing XII , SPIE vol. 4372, pp. 114{124, Orlando, FL, April 2001.

115. R. C. Hardie and M. M. Hayat, \A nonlinear-�lter based approach to detector nonuniformity
correction," (Invited) ,
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4. Z. Tang, J. D. Birdwell, J. Chiasson, C. T. Abdallah, and M. M. Hayat, Closed loop control of
a load balancing network with time delays and processor resource constraints. In Advances in
Communication Control Networks, Springer series on Lecture Notes in Control and Informa-
tion Sciences (LCNCIS), (S. Tarbouriech, C. T. Abdallah, and J. Chiasson, Editors), LNCSE
vol. 308, pp. 245{263, Springer-Verlag, 2004 (ISBN 3-540-22819-5).

5. S. Dhakal, M. M. Hayat, J. Ghanem, C. T. Abdallah, H. Jerez, J. Chiasson, and J. D.
Birdwell, On the optimization of load balancing in distributed networks in the presence of
delay. In Advances in Communication Control Networks, Springer series Lecture Notes in
Control an Information Sciences (LCNCIS), (S. Tarbouriech, C. T. Abdallah, and J. Chiasson,
Editors) LNCSE vol. 308, pp. 223{244, Springer-Verlag, 2004 (ISBN 3-540-22819-5).

6. M. M. Hayat, J. E. Pezoa, S. Dhakal, and D. Dietz, \Dynamic load balancing for robust
distributed computing in the presence of topological impairments," The Wiley Handbook of
Science and Technology for Homeland Security, 2008.

7. W-Y. Jang, B. Paskaleva, M. M. Hayat, and S. Krishna, \Spectrally adaptive nanoscale
quantum-dot sensors," Wiley Handbook of Science and Technology for Homeland Security,
2008.

8. M. M. Hayat, Advances in III-V Avalanche Photodiodes. In Comprehensive Semiconductor
Science and Technology Publications: Devices. Eds: P. Bhattacharya, Roberto Fornari and
Hiroshi Kamimura, ISBN 978-0-444-53143-8, Elsevier Publishing, March, 2011.

Issued patents

1. \Uniform, Non-disruptive, and Radiometrically Accurate Calibration of Infrared Focal-Plane
Arrays Using Global Scene Motion," (with B. Ratli� [Hayat's student], J. S. Tyo, and T.
Turner), United States Patent No. 7,132,648, Nov. 2006. (Previously licensed.)

2. \Spectrally Adaptive Quantum Dot Infrared Sensors for Focal Plane Arrays," (with S. Kr-
ishna, U. Sakoglu [Hayat's student], J. S. Tyo, and S. Raghavan), United States Patent
No. 7,217,951, May 2007. (Previously licensed.)

3. \Intersubband detector with avalanche multiplier region," (with S. Krishna and J.P.R. David),
United States Patent No. 7,271,405, Sep. 2007. (Previously licensed.)

4. \System and Method for Reduction of Speckle Noise in an Image," (with O. Lankoande
[Hayat's student] and B. Santhanam), United States Patents No. 7,961,975, issued June 14,
2011.

5. \System and Method for Reduction of Speckle Noise in an Image," (with O. Lankoande
[Hayat's student] and B. Santhanam), United States Patents No. 8,184,927, issued 2012.

6. \System and Method for Reduction of Speckle Noise in an Image," (with O. Lankoande
[Hayat's student] and B. Santhanam), United States Patents No. 8,208,724, issued 2012.

7. \Infrared Retina," (with S. Krishna, W-Y Jang [Hayat's student], J. S. Tyo), United States
Patent No. 8,071,945 B2, Dec. 2011.

8. \Detector with Tunable Spectral Response," (with S. Krishna, J. S. Tyo, S. Raghavan, Sunil
and U. Sakoglu [Hayat's student]), United States Patent No. 8,134,141, March 13, 2012.
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9. \Lens-less digital microscope," (with S. Hersee and P. Sen), United States Patent No. 8,624,968
B1, January 7, 2014.

10. \Spectral Ratio Contrast for Edge Detection in Spectral Images," United States Patent US-
13/013,744, M. M. Hayat, S. Krishna, and B. S. Paskaleva [Hayat's student], February 2014.

11. \Method and System for Feature Extraction and Decision Making from Series of Images,"
United States Patent US-2015-0187068-A1 S. Krishna, S. Krishna, M. M. Hayat, P. Sen, Y.
Maziar, S. Godoy (Hayat's student), A. Barve, U.S. Patent 2015/0187068, October 2016.

12. \Impact Ionization Devices Under Dynamic Electric Fields." M. M. Hayat, D. A. Ramirez,
J. P. David, L. Lester, S. Krishna, and P. Zarkesh-Ha, U.S. Patent 9,354,113, May 2016.
(Licensed.)

13. \Method and System for Feature Extraction and Decision Making from Series of Images," S.
Krishna, S. Krishna, M. M. Hayat, P. Sen, Y. Maziar, S. Godoy (Hayat's student), A. Barve,
U.S. Patent Continuation 2017/0011513 A1, January 2017.

14. \Material Classi�cation Fused with Spatio-Spectral Edge Detection in Spectral Imagery," M.
M. Hayat, S. Krishna, and S. E. Godoy, U.S. Patent 14/334,446, August, 2016.
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In 2006, Dr. Ratli� 's dissertation won the Tom L. Popejoy Dissertation Prize,
which is the highest honor o�ered each year by the University of New Mexico to a graduate
student. In 2004, Bradley was selected as one of eight �nalists in the graduate student
category in the Collegiate Inventors Competition (held at the City Library, New York City).
This event was organized by The National Inventors Hall of Fame (Akron, OH).

17. Sergio N. Torres, ECE, University of Dayton, May 2001, \A Kalman-�ltering approach for
nonuniformity correction in focal-plane array sensors." Currently employed as professor of
electrical engineering at the Universidad de Concepcion, Chile.

18. Steven C. Cain, ECE, University of Dayton, Aug. 2001, \Improved atmospheric-turbulence
tilt estimation through the use of a temporal transition model." Currently employed as
an associate professor of electrical and computer engineering at the Air Force Institute of
Technology, Ohio.

19. Guoquan Dong, Electro Optics, University of Dayton, Dec. 2000, \Channel-coded optical-
code-division multiple-access networks."

Students completing masters theses

1. Manish Bhattarai, ECE, University of New Mexico, Nov. 2017, \Algorithm for Computational
Imaging on a Real-Time Hardware."

2. Mahdi Zerara, ECE, University of New Mexico, July 2017, \Projection-based Rotation Esti-
mation for Video Stabilization."

3. Justin B. Campbell, ECE, University of New Mexico, July 2016, \Remote Vibration Estima-
tion Using Displaced Phase Center Antenna SAR in a Strong Clutter Environment."

4. Md. Mottaleb Hossain, Optical Science and Engineering, University of New Mexico, May. 2015,
\CMOS compatible avalanche silicon photodiodes for smart lighting." Currently a Ph.D. stu-
dent with Hayat.

5. Zhuoyao Wang, ECE, University of New Mexico, Dec. 2011, \Consensus-based Estimation
Protocol for Decentralized Dynamic Load Balancing over Partially Connected Networks."
Currently a Ph.D. student with Hayat.

6. Srikanth R. Narravula, ECE, University of New Mexico, Dec. 2009, \Information-theoretic
Approach in Assessing Image Fidelity in Photon-counting Imagers." Currently a Ph.D. stu-
dent in the Optical Science and Engineering Program.

7. Todd Giles, ECE, University of New Mexico, Aug. 2008, \Shift Estimation Algorithm for
Dynamic Sensors With Frame-to-Frame Variation in Their Spectral Response." Currently
employed at Google.

8. Sripuram Lakshmikaulth Reddy (Primary adviser: Prof. Balu Santhanam), ECE, Univer-
sity of New Mexico, May 2007, \Multicomponent Chirp Demodulation Using the Fractional
Fourier Transform."
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11. Balaji Narayanan, ECE, University of Dayton, Aug. 2002, \Coherent detection of optical
signals using photon-correlated beams."

12. Bradley M. Ratli�, ECE, University of Dayton, Dec. 2001, \An algebraic algorithm for nonuni-
formity correction in focal-plane arrays."

13. Mohammad Sajjad Abdullah, ECE, University of Dayton, May 2000, \Image estimation using
photon-correlated beams."

14. Oh-Hyun Kwon, Electro Optics, University of Dayton, Dec. 1999, \An algorithm for comput-
ing the bit-error rate in thin avalanche-photodiode receivers."

15. Guoquan Dong, Electro Optics, University of Dayton, Dec. 1998, \Statistics of the bandwidth
of avalanche photodiodes: A renewal theory approach."

16. Mohammad A. Saleh, Electro Optics, University of Dayton, Aug. 1999, \Prediction of excess
noise factor for thin GaAs and AlGaAs avalanche photodiodes using dead-space-based theory."

17. Sergio N. Torres, ECE, University of Dayton, Dec. 1997, \Bit-error rates for communication
systems using twin-photon beams."

18. David A. Persing, ECE, University of Dayton, Aug. 1997, \An algorithm for boundary lo-
cation estimation and detection from ultrasonic B-scan data using a multiple independent
transducer architecture."

Current graduate students

1. Pankaz Das (PhD); research area: modeling of multilayer networks; expected graduation:
August 2018.

2. Rezoan Shruvo (PhD); research area: Probabilistic analysis of cascading failures in coupled
communication and power networks, expected graduation: Dec. 2018.

3. Francisco Perez Venegas (PhD); research area: SAR based vibrometry; expected graduation:
August 2018.

4. Md. Mottaleb Hossain (PhD); research area: detectors for smart lighting; expected gradua-
tion: August 2018.

5. Monica Madrid (PhD, funded by Fellowship from Sandia National Laboratories); research
area: classi�cation algorithms for multi-sensor data; expected graduation: 2019.

Post-doctoral associates supervised

1. Zhyuoyao Wang, UNM, May 2016{Aug. 2017, research area: Resource provisioning via opti-
mal workload allocation in cloud services.

2. David Ramirez, UNM, Jan. 2012{2013, research area: Avalanche photodiodes, photon-counting
arrays, and IR imaging.

3. Matthew Pepin, UNM, Jan. 2009{2013; research area: Synthetic aperture radar imaging.

4. O-H. Kwon, UNM, August-04{May-05; research area: Avalanche photodiodes.

5. Z. Chen: University of Dayton, May 1998 to Dec. 1998; research area: Image processing.
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Undergraduate students participating in research

1. Blake Milner, June 2013 { August 2013; Mr. Milner was an REU student from Purdue
University. He worked on the topic of modeling of nanopillar single photon avalanche diodes.

2. Rebecka Ann Diaz, August 2013 - present; REU student, UNM. Rebecka worked on the topic
of modeling of impact ionization in nanopillar single photon avalanche diodes.

3. Ghady Azar, June 2010 { August 2010. Mr. Azar was from the Department of Electrical En-
gineering, American University of Beirut. He participated in Dr. Hayat's research in resource
allocation in distributed systems.

4. Ryan J. Beach (Mechanical Engineering student at UNM), June 2009 { 2010; Ryan worked
on the project of SAR-based vibrometry.

5. Alec Wright, (ECE student at UNM), June 20011{June 2012; Alec worked on the project of
SAR-based vibrometry.

6. Monica Martinez, August 2005{Dec. 2005; Monica worked on the project of multispectral
classi�cation.

7. Zachary Dios. His project was on a hardware implementation of a nonuniformity correction
algorithm. Mr. Dios entered a technical-project competition by Intel and became a �nalist.
He won a $1000 prize and was own to San Jose with all the �nalists.

8. Alejandro Grine, August 2003 { August 2005. Alex worked on a project on avalanche pho-
todiodes; he went on to complete his MS and Ph.D. degrees from MIT and UC Berkeley,
respectively. He is currently employed at Sandia National Laboratories. Alex was supported
by an NSF REU program.

9. Alim Haji, August 2003{August 2005. Alim worked on a project on optical receivers. He was
supported by an NSF REU program. He is currently self employed.

10. Mohammad Elyas, May 2004 { 2005. Mohammad worked on a project on distributed com-
puting, networking. Mohammad was also by an NSF REU program.

11. Md. Saifu Rahman, May 2005 { July 2005. Mr. Rahman was from the Indian Institute of
Technology, Kharagpur. He worked on a project on image processing.

12. Deepak Kumar Garg, May 2006 { July 2006. Mr. Carg was from the Indian Institute of
Technology, Madras. He worked on developing equalizers for ultra-fast avalanche photodiode-
based receivers.

13. Sebastian Godoy, January 2006 { April 2006. Sebastian was a visitor from the Univesidad de
Concepcion. He worked on image processing for infrared sensors.

14. Bradley M. Rali�, May 1999{Aug. 2000 (University of Dayton); Brad worked on infrared
video processing.

SERVICE & SYNERGISTIC ACTIVITIES

Services to Professional Society

� Associate Editor, IEEE Trans. Parallel & Distributed Systems, 2014-present.

� Guest Editor: SPIE Optical Engineering: Special Issue on \Photon Counting Technologies,"
2018.
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� Associate Editor, Optics Express; Area: Photodetectors and Image Processing, Jan. 04 {
Jan. 2010.

� Chair: Technical Committee for Photodetectors, Sensors, Systems and Imaging, IEEE Pho-
tonics Society, 2010 { 2013.

�
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Service to the University of New Mexico (Recent)

� Associate Director, Center for High Technology Materials, UNM, 2012 { 2016.

� Member, ECE faculty search committee, 2017/18.

� General Chair, Optical Science and Engineering, UNM, 2011 { 2015.

� Chair, Faculty Search Committee, Center for High Technology Materials, 2014.

� Chair, School of Engineering ad hoc committee on governance, 2011{2013.

� Chair, ECE Promotion Committee, 2012.

� Chair, ECE Publicity Committee, 2010

� Leading campus-wide e�ort in making SGID (Small Group Instructional Diagnosis) available
to UNM faculty. Voluntary e�ort included o�ering training sessions and matching SGID
facilitators with instructors, 2009{present.

� Member, ECE Chair Selection Committee, 2012.

� Member, UNM Research Allocation Committee, Aug. 2006{present.

� Member, UNM Research Policy Committee, Aug. 2006{2008.

� Member, ECE Strategic Planning Committee, 2008{2009.

� Chair, ECE Faculty Search Committee, 2003/04.

� Chair, ECE Promotion and Tenure Committee, 2005/6.

� Chair, Signal Processing and Communications Area, 2001{2004, 2008{2011.

� Member, ECE Faculty Search Committee, 2002/03.

� Member, committee for ECE's Expand Your Engineering Skills (EYES) Program, 2005 {
2007.

� Member, ECE faculty Search Committee , 2005/06.

� Member, ECE Faculty Search Committee, 2001/02.

� Member, ECE Graduate Committee, 2002 { 2014.

� Member, ECE Undergraduate Committee, 2005 { 2006.

� Member, ECE Promotion and Tenure Committee 2002 { 2006.

� Member, ECE Awards Committee, 2003, 2005, 2011.

� Member, OSE Graduate Committee, 2001 { 2002, 2010 { present.
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Major entrepreneurial activities

Co-founder and Chief Technical O�cer, Dynamic Photonics Inc. (www.dynamic-photonics.com),
2012{present.

Consulting service to industry and government

�


