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EDUCATION 
 
Doctor of Philosophy University of California, Los Angeles, July 1999 
Electrical Engineering Thesis title: Combining Hidden Markov Models and Turbo 

Codes 
 Advisor: John D. Villasenor 
 Major field: Communications 
 Minor fields: Signal Processing and Mathematics 
 
Combined B.S. and M.S. Facultad de Ciencias Matematicas  
Mathematics Universidad Nacional de Educación a Distancia, Madrid, 

September 1995 
 
Ph.D. courses completed Escuela Técnica Superior de Ingenieros de Telecomunicación 
Signal Processing Universidad Politécnica, Madrid, September 1994 
 
Combined B.S. and M.S. Escuela Técnica Superior de Ingenieros de Telecomunicación 
Electrical Engineering Universidad Politécnica, Madrid, October 1992 
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PROFESSIONAL EXPERIENCE 
 
Associate Professor Department of Electrical and Computer Engineering 
 University of Delaware 
 September 2003-Present 
 
Assistant Professor Department of Electrical and Computer Engineering 
 University of Delaware 
 September 1999-August 2003 
 
Research Assistant Electrical Engineering Department 
 University of California, Los Angeles 
 August 1996-July 1999 
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Research Fellow Telefónica Investigación y Desarrollo 
 (R&D laboratory of the Spanish phone company) 
 June 1994-July 1996 
 
Teaching Assistant Escuela Técnica Superior de Ingenieros de Telecomunicación 
 Universidad Politécnica Madrid 
 January 1993-May 1994 
 
Research Fellow Telefónica Investigación y Desarrollo 
 (R&D laboratory of the Spanish phone company) 
 May 1992-December 1992 
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AWARDS AND HONORS 
 
• Listed in Who’s Who in American Education (7th edition, 2006-2007) 

• Listed in Who’s Who in Science and Engineering (8th and 9th edition, 2005-2007) 

• Outstanding Junior Faculty of Engineering, University of Delaware, September 2004-
August 2005 

• Dean’s congratulatory letter for ELEG 867-012 teaching, Spring 2003 

• Listed in Who’s Who in America (57th and 58th edition-2003, 2004) 

• 2002 Best Poster Award in ISMB (given to the best 10 out of 500 posters) 

• 2002 Dean’s Merit Increase, College of Engineering, University of Delaware 

• 2001 Presidential Early Career Award for Scientists and Engineers (PECASE): Given 
annually by the White House to 60 young scientists and engineers 

• 2001 NSF CAREER award 

• 2001 Dean’s Merit Increase, College of Engineering, University of Delaware  

• Dean’s congratulatory letter for ELEG 867-012 teaching, Spring 2001 

• Dean’s congratulatory letter for ELEG 867-012 teaching, Spring 2000 

• Electrical Engineering Department Fellowship, UCLA, 1996 

• Spanish government fellowship (F.P.U.) to pursue Ph.D. studies in Electrical Engineering, 
1993 

• “Premio Nacional de Terminación de Estudios Universitarios 1992”: National award 
given by the Spanish government to the top three best students in the country finishing 
their M.S. studies in E.E. (six year program) in 1992 

• Highest Honors in the Electrical Engineering M.S. Thesis (October 1992)  

• “Premio Extraordinario de Bachillerato 1985”: State award given to the top best four High 
School Students in the state finishing in 1985 

________________________________________________________________ 



 iii

_____________________________________________________________________ 
 
PROFESSIONAL ACTIVITIES 
 
Editor for international journals 

• IEEE Transactions on Wireless Communications (2003-Present) 

• IEEE Transactions on Signal Processing (2004-Present) 

• EURASIP Journal on Bioinformatics and Systems Biology (2005-Present) 

• EURASIP Journal on Applied Signal Processing, Guess editor special issue “Theory and 
Applications of Distributed Source Coding for Signal Processing” (to appear 2006) 

• IEEE Signal Processing Magazine, Guess editor special issue “Signal Processing for 
Multiterminal Communication Systems” (to appear 2007) 

Member of technical committees  

• Signal Processing for Communications Technical Committee. IEEE Signal Processing 
Society (2004-Present)  

Organizer of special sessions  

• Distributed Source and Joint Source-Channel Coding (with Z. Xiong), 2005 IEEE 
Conference on Acoustics and Signal Processing (ICASSP) 

• Applications of turbo-like codes, 2005 IEEE International Worshop on Signal Processing 
Advances in Wireless Communications (SPAWC) 

Technical reviewer for journal and conferences 

• IEEE journals: 
 IEEE Transactions on Communications 
 IEEE Transactions on Information Theory 
 IEEE Transactions on Wireless Communications 
 IEEE  Journal on Selected Areas in Communications 
 IEEE Transactions on Vehicular Technology 
 IEEE Transactions on Signal Processing 
 IEEE Transactions on Image Processing 
 IEEE Communications Letters 
 IEEE Signal Processing Letters 
 IEEE Signal Processing Magazine 
 IEEE Aerospace & Electronics Systems Magazine 

• Journal of Communications and Networks 
• EURASIP Journal on Applied Signal Processing      
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• EURASIP Journal on Wireless Communications and Networking 
• EURASIP Signal Processing 
• Bioinformatics journal 

• Computers and Chemical Engineering journal 

• Many international conferences  
 
Panel reviewer for competitive proposals 

• 2004 NSF ITR Signal Processing 

• 2003 NSF Sensor Networks. Division of advanced networking and infrastructure research 

• 2003 NSF Course, Curriculum, and Laboratory Improvement Program. Division of 
undergraduate education 

• 2002 NSF CAREER proposals. Division of communications research 
 

External reviewer for competitive proposals 

• Out-of-state expert reviewer, 2003 and 2004 Research Competitiveness Subprogram of the 
Research and Development Program of the Lousiana Board of Regents 
(governing/coordinating body for higher education in the state) 

 

Member in conference committees 

• Technical program committee member, 2007 IEEE Information Theory Workshop (ITW) 

• Technical program committee member, 2007 IEEE Conference on Acoustics and Signal 
Processing (ICASSP) 

• Technical program committee member, 2007 IEEE Workshop on Signal Processing 
Advances in Wireless Communications Communications (SPAWC) 

• Technical program committee member, 2007 Communications Theory Symposium of 
IEEE Globecom 

• Technical program committee member, 2006 IEEE Conference on Acoustics and Signal 
Processing (ICASSP) 

• Technical program committee member, 2006 Radio Access Symposium of IEEE Vehicular 
Technology Conference (VTC) 

• Technical program committee member, 2006 Communications Theory Symposium of 
IEEE Globecom 

• Technical program committee member, 2006 European Signal Processing Conference 
(EUSIPCO) 

• Organizing committee member, 2005 IEEE Conference on Acoustics and Signal 
Processing (ICASSP) 

• Technical program committee member, 2005 IEEE Conference on Acoustics and Signal 
Processing (ICASSP) 



 v

• Technical program committee member, 2005 Signal Processing Symposium of Wirelescom 

• Technical program committee member, 2005 Signal Processing Symposium of IEEE 
Globecom 

• Technical program committee member, 2004 IEEE Globecom 

• Technical program committee member, 2004 Communications Theory Symposium of 
IEEE Globecom 

• Technical program committee member, 2003 SPIE ITCom Conference “Internet Quality 
of Service” 

• Technical program committee member, 2003 Communications Theory Symposium of 
IEEE Globecom 

• Technical program committee member, 2003 Symposium of the Collaborative Technology 
Alliance for Communications and Networks (U.S. Army Research Laboratory) 

• Technical program committee member, 2001 IEEE Workshop on Nonlinear Signal and 
Image Processing (NSIP) 
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BOOK CHAPTERS AND THESES 
 
B1. Y. Zeng, J. García-Frías, and A. Marsh: “Organization of Genes and Genome 

Domains”, Genomics and Genetics, Wiley-VCH, To appear November 2006. 
 
B2. Y. Zeng, J. García-Frías, and A. Marsh: “Gene Distribution in the Human Genome”, 2nd 

Edition of the Meyers R. A. (Ed.): Encyclopedia of Molecular Cell Biology and 
Molecular Medicine, Wiley-VCH, pp. 53-92, November 2003. 

 
B3. J. García-Frías: “Combining Hidden Markov Models and Turbo Codes”, Ph. D. Thesis, 

University of California, Los Angeles, July 1999. 
 
B4. J. García-Frías: “Reduccion de Ruido Mediante una Red Neuronal, Tipo Perceptron 

Multicapa, Aplicada en el Dominio Cepstral”, M.S. Thesis, Universidad Politecnica de 
Madrid, Madrid, October 1992. 
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JOURNAL ARTICLES (PUBLISHED AND ACCEPTED) 

 
J1. J. García-Frías and F. Cabarcas: “Approaching the Slepian-Wolf Boundary Using 

Practical Channel Codes”, To appear in EURASIP Signal Processing. 
 
J2. Y. Zhao, W. Zhong, and J. García-Frías: “Transmission of Correlated Senders over a 

Rayleigh Fading Multiple Access Channel”, To appear in EURASIP Signal Processing. 
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J3. Y. Zhao and J. García-Frías: “Turbo Compression/Joint Source Channel Coding of 
Correlated Binary Sources with Hidden Markov Correlation”, To appear in EURASIP 
Signal Processing. 

 
J4. R. D. Souza, J. García-Frías, and R. da Rocha Lopes: “Turbo Equalization for Block 

Fading MIMO Channels Using Random Signal Mapping”, To appear in Computers and 
Electrical Engineering. 

 
J5. R. D. Souza, J. García-Frías, and A. Haimovich: “Semi-Blind EM-Based Iterative 

Receivers for Space-Time Coded Modulation and Quasi-Static Frequency Selective 
Fading Channels”, IEEE Transactions on Vehicular Technology, pp. 1259-1268, July 
2006. 

 
J6. F. Cabarcas, R. D. Souza, and J. García-Frías: “Turbo Coding of Strongly Non-Uniform 

Memoryless  Sources with Unequal Energy Allocation and PAM Signaling”, IEEE 
Transactions on Signal Processing, pp. 1942-1946, May 2006. 

 
J7. Y. Zeng and J. García-Frías: “A Novel HMM-Based Clustering Algorithm for the 

Analysis of Gene Expression Time-Course Data”, Computational Statistics and Data 
Analysis, pp. 2472-2494, May 2006. 

 
J8. A. Marsh, Y. Zeng, and J. García-Frías: “The Expansion of Information in Ecological 

Systems: Emergence as a Quantifiable State”, Ecological Informatics, pp. 107-116, 
January 2006. 

 
J9. R. D. Souza and J. García-Frías: “Performance of Symbol-Sampled Receivers over 

Unknown Continuous-Time Rayleigh Channels”, IEEE Transactions on Wireless 
Communications, pp. 2020-2026, September 2005. 

 
J10. W. Zhong and J. García-Frías: “LDGM Codes for Channel Coding and Joint Source 

Channel Coding of Correlated Sources”, EURASIP Journal on Applied Signal 
Processing, pp. 942-953, May 2005. 

 
J11. J. García-Frías and Y. Zhao: “Near Shannon/Slepian-Wolf Performance for Unknown 

Corrrelated Sources over AWGN Channels”, IEEE Transactions on Communications, 
pp. 555-559, April 2005. 

 
J12. Y. Zhao and J. García-Frías: “Joint Estimation and Compression of Correlated Non-

Binary Sources Using Punctured Turbo Codes”, IEEE Transactions on 
Communications, pp. 385-390, March 2005. 

 
J13. R. D. Souza, J. García-Frías, and  B. F. Uchoa-Filho: “Sobre o Desempenho de 

Receptores Operando à Taxa de Símbolos em Canais Contínuos Desconhecidos em 
Função do Modelo de Canal e do Filtro de Transmissão”, Revista da Sociedade 
Brasileira de Telecomunicações, pp. 60-71, January 2005. 
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J14. J. García-Frías: “Decoding of Low-Density Parity Check Codes over Finite-State 
Binary Markov Channels”, IEEE Transactions on Communications, pp. 1840-1843, 
November 2004. 

 
J15. R. D. Souza and J. García-Frías: “Turbo Equalization for Unknown ISI Channels: A 

Semi-Blind Approach”, IEEE Latin America. (Portuguese version: ''Equalizacao Turbo 
para Canais Desconhecidos: Uma Abordagem Semi-Cega'', Revista IEEE America 
Latina, June 2004). 

 
J16. W. Zhu and J. García-Frías: “Stochastic Context-Free Grammars and Hidden Markov 

Models for Modeling of Bursty Channels’’, IEEE Transactions on Vehicular 
Technology, pp. 666-676, May 2004. 

 
J17. J. García-Frías and W. Zhong: “Approaching Shannon Performance by Iterative 

Decoding of Linear Codes with Low-Density Generator Matrix”, IEEE 
Communications Letters, pp. 266-268, June 2003. 

 
J18. J. García-Frías and W. Zhong: “LDPC Codes for Compression of Multi-Terminal 

Sources with Hidden Markov Correlation’’, IEEE Communications Letters, pp. 115-
117, March 2003. 

 
J19. J. García-Frías and J. D. Villasenor:  “Combined Turbo Detection and Decoding for 

Unknown ISI Channels’’, IEEE Transactions on Communications, pp. 79-85, January 
2003. 

  
J20. J. García-Frías and Y. Zhao: “Compression of Binary Memoryles Sources Using 

Punctured Turbo Codes’’, IEEE Communications Letters, pp. 394-396, September 
2002. 

  
J21. J. García-Frías and J. D. Villasenor: “Turbo Decoding of Gilbert-Elliot Channels”, 

IEEE Transactions on Communications, pp. 357-363, March 2002. 
 
J22. J. García-Frías and Y. Zhao: “Compression of Correlated Binary Sources Using Turbo 

Codes”, IEEE Communications Letters, pp. 417-419, October 2001. 
 
J23. J. García-Frías and J. D. Villasenor: “Joint Turbo Decoding and Estimation of Hidden 

Markov Sources”, IEEE Journal on Selected Areas in Communications, pp. 1671-1679, 
September 2001. 

 
J24. J. García-Frías and J. D. Villasenor: “Turbo Decoders for Markov Channels”, IEEE 

Communications Letters, pp. 257-259, September 1998. 
 
J25. J. García-Frías and P. Crespo: “Hidden Markov Models for Burst Error Characterization 

in Indoors Radio Channels”, IEEE Transactions on Vehicular Technology, pp. 1006-
1020, November 1997.  

 
J26. J. García-Frías and J. D. Villasenor: “Combining Hidden Markov Source Models and 

Parallel Concatenated Codes”, IEEE Communications Letters, pp. 111-113, July 1997.  
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J27. J. García-Frías and P. Crespo: “Red telefónica, bucle de abonado”,  Investigación y 

Ciencia (Spanish edition of Scientific American), pp. 73-76, December 1996. 
 
J28. P. Crespo, R. Mann, J. P. Cosmas, and J. García-Frías:  “Results of  Channel Error 

Profiles for DECT”, IEEE Transactions on Communications, pp. 913-917, August 1996. 
 
J29. P. Crespo and J. García-Frías:  “Estudio de las prestaciones de modems VADSL con 

modulaciones QAM para redes de acceso con configuración FTTC”, Comunicaciones 
de Telefónica I+D, pp. 137-145, June 1995. 
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CONFERENCES (PUBLISHED AND ACCEPTED) 
 
C1. R. D. Souza and J. García-Frías: “On The Performance of Symbol Sampled Receivers 

over Unknown Continuous-Time Channels”, To appear in VTC’06 (fall), September 
2006, Montreal, Canada. 

 
C2. M. Gonzalez-Lopez, F. J. Vazquez-Araujo, L. Castedo, and J. García-Frías: “Optimized 

Serially-Concatenated LDGM and Almouti Codes for Approaching MIMO Capacity”, 
To appear in PIMRC’06, September 2006, Helsinki, Finland. 

 
C3. M. Lamarca, H. Lou, and J. García-Frías, “Random Labeling: A New Approach to 

Achieve Capacity in MIMO Quasi-Static Fading Channels”, ISIT´06, July 2006, 
Seattle, Washington. 

 
C4. W. Zhong and  J. García-Frías, “Design of Low-Rate Codes through Concatenation of 

LDGM and Repeat-Hadamard Codes”, ISIT´06, July 2006, Seattle, Washington. 
 
C5. M. Lamarca, H. Lou, and J. García-Frías, “Capacity Approaching Layered MIMO 

Schemes for Quasi-Static Fading Channels”, SPAWC´06, July 2006, Cannes, France. 
 
C6. F. Vazquez-Araujo, M. Gonzalez-Lopez, L. Castedo, and J. García-Frías, “Design of 

Serially-Concatenated LDGM Coded MIMO Systems”, SPAWC´06, July 2006, Cannes, 
France. 

 
C7. G. Shamir, R. D. Souza, and J. García-Frías, “Unequal Energy Allocation with Turbo 

Codes for Nonuniform Sources”, International Symposium on Turbo Codes, April 2006, 
Munich, Germany. 

 
C8. N. Duetsch, G. Sebastian, J. García-Frías, and J. Hagenauer, “Source Model Aided 

Lossless Turbo Source Coding”, International Symposium on Turbo Codes, April 2006, 
Munich, Germany. 

 
C9. J. del Ser, P. Crespo, I. Esnaola, and J. García-Frías, “Turbo Joint Source-Channel 

Coding of Sources with Memory using the Burrows Wheeler Transform”, International 
Symposium on Turbo Codes, April 2006, Munich, Germany. 
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C10. F. Vazquez-Araujo, M. Gonzalez-Lopez, L. Castedo, and J. García-Frías, “Design of 

Serially-Concatenated Low-Density Generator Matrix codes using EXIT Charts”, 
International Symposium on Turbo Codes, April 2006, Munich, Germany. 

 
C11. M. Lamarca, H. Lou, and J. García-Frías, “MIMO Transmission Schemes in Block 

Fading Using Multilevel Codes with Multistage Decoding”, International Symposium 
on Turbo Codes, April 2006, Munich, Germany. 

 
C12. H. Lou and J. García-Frías, “On the Application of Error-Correcting Codes with Low-

Density Generator Matrix over Different Quantum Channels”, Proc. International 
Symposium on Turbo Codes, April 2006, Munich, Germany. 

 
C13. W. Zhong and  J. García-Frías, “Parallel LDGM Codes for the Transmission of Highly 

Correlated Senders over Rayleigh Fading Multiple Access Channels”, CISS'06, March 
2006, Princeton, New Jersey. 

 
C14. W. Zhong and J. García-Frías, “LDGM Codes for Transmission of Correlated Senders 

over MAC”, Allerton Conference on Communication, Control, and Computing, October 
2005, Allerton, Illinois (invited paper).  

 
C15. R. D. Souza, R. R. Lopes, and J. García-Frías: “Equalização Turbo com Complexidade 

Reduzida para Canais MIMO usando Mapeamento Aleatório”, Simpósio Brasileiro de 
Telecomunicações, October 2005, Campinas-SP, Brazil. 

 
C16. R. D. Souza and J. García-Frías: “Reduced Complexity Turbo Equalization for MIMO 

Channels Using Random Signal Mapping”, VTC'05 (fall), September 2005, Dallas, 
Texas.  

 
C17. W. Zhong, H. Chai, and J. García-Frías: “Approaching the Shannon Limit through 

Parallel Concatenation of Regular LDGM Codes”, ISIT'05, September 2005, Adelaide, 
Australia.  

 
C18. R. D. Souza, G. Shamir, J. García-Frías, and K. Xie: “Non-Systematic Turbo Coding 

with Unequal Energy Allocation for Nonuniform Memoryless Sources”, ISIT'05, 
September 2005, Adelaide, Australia.  

 
C19. Y. Zeng, J. García-Frías, and J. F. Tomb: “Evidence-N: Integrating Diverse Sources of 

Evidence for Automatic Bacteria Gene Identification”, ISMB'05, June 2005, Detroit, 
Michigan.  

 
C20. H. Lou and J. García-Frías: “Quantum Error-Correction Using Codes with Low-Density 

Generator Matrix”, SPAWC'05, June 2005, New York City, New York.  
 
C21. H. Chen, A. Haimovich, and J. García-Frías: “Applications of a Linear Precoder to 

Multi-Level Space-Time Coding”, SPAWC'05, June 2005, New York City, New York.  
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C22. R. D. Souza and J. García-Frías: “Semi-Blind Combined Detection and Turbo Decoding 
for Unknown Block Fading Channels”, VTC'05 (spring), May 2005, Stockholm, 
Sweden.  

 
C23. J. García-Frías and Z. Xiong: “Distributed Source and Joint Source-Channel Coding: 

From Theory to Practice”, ICASSP'05, March 2005, Philadelphia, Pennsylvania (invited 
paper).  

 
C24. Y. Zhao, W. Zhong, and J. García-Frías: “Transmission of Correlated Senders over a 

Rayleigh Fading Multiple Access Channel”, CISS'05, March 2005, Baltimore, 
Maryland.  

 
C25. W. Zhong and J. García-Frías: “Combining Data Fusion with Joint Source-Channel 

Coding of Correlated Sensors Using IRA Codes”, CISS'05, March 2005, Baltimore, 
Maryland.  

 
C26. W. Zhong and J. García-Frías: “Compression of Non-Binary Sources Using LDPC 

Codes”, CISS'05, March 2005, Baltimore, Maryland. 
 
C27. H. Chai, W. Zhong, and J. García-Frías: “Parallel Concatenation of LDGM Codes to 

Approach Capacity Limits”,  CISS'05, March 2005, Baltimore, Maryland.  
 
C28. H. Lou and J. García-Frías: “Concatenation of Space-Time Codes and Channel Coding 

versus BICM to Approach MIMO Capacity”, CISS'05, March 2005, Baltimore, 
Maryland.  

 
C29. H. Lou, and J. García-Frías: “Rate-Compatible Low-Density Generator Matrix Codes”, 

CISS'05, March 2005, Baltimore, Maryland.  
 
C30. R. D. Souza, H. Lou, and J. García-Frías: “On the Effect of Fading Correlation in the 

Performance of an Iterative Receiver for Quasi-Static ISI MIMO Channels”, CISS'05, 
March 2005, Baltimore, Maryland.  

 
C31. H. Lou and J. García-Frías: “Low-Density Generator Matrix Codes for Indoor and 

Markov Channels”, Globecom'04, December 2004, Dallas, Texas.  
 
C32. W. Zhong and J. García-Frías: “Combining Data Fusion with Joint Source-Channel 

Coding of Correlated Sensors”, ITW'04, October 2004, San Antonio, Texas (invited 
paper).  

 
C33. W. Zhong and J. García-Frías: “Joint Source-Channel Coding of Correlated Senders 

over Multiple Access Channels”, Allerton Conference on Communication, Control, and 
Computing, October 2004, Allerton, Illinois (invited paper).  

 
C34. H. Lou and J. García-Frías: “Improving the Performance of LDGM Codes over Indoor 

Channels by Exploiting the Channel Statistics”, VTC'04 (fall), October 2004, Los 
Angeles, California.  
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