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I. GENERAL

EDUCATIONAL BACKGROUND

2000 Ph.D. in Mathematics, Georgia Institute of Technology, Atlanta, GA
Thesis: Time–frequency characterization of pseudodifferential operators.
Advisor: Christopher Heil

1995 M.S. in Applied Mathematics, Georgia Institute of Technology, Atlanta, GA
1994 Ph.D. in Electrical Engineering, Politecnico di Torino, Torino, Italy

Thesis: High-frequency electromagnetic field due to lightning. A fractal model.
Advisor: Flavio Canavero.

1991 B.S. in Electrical Engineering, Politecnico di Torino, Torino, Italy

EMPLOYMENT HISTORY

2015–present University of Houston, Dept. of Mathematics,
Professor

2009–2015 University of Houston, Dept. of Mathematics,
Associate Professor

2003–2009 North Carolina State University, Dept. of Mathematics,
Assistant Professor (Tenured in 2009)

2000–2003 Washington University in St.Louis, Dept. of Mathematics,
Chauvenet Lecturer of Mathematics

1994–2000 Georgia Institute of Technology, School of Mathematics,
Graduate assistant



1991–1994 Politecnico di Torino Dept. of Electrical Engineering,
Graduate assistant

CURRENT FIELDS of INTEREST

Primary: Harmonic analysis, especially wavelets and multiscale analysis; sparse

approximations; applications to signal and image processing.

Secondary: Biomedical imaging; computational neuroscience; inverse problems; in-
tegral geometry; machine learnong; pseudodifferential operators; Radon
transform.

EXTENDED VISITS to OTHER RESEARCH INSTITUTIONS

• Universidad Autonoma Madrid, Spain, (invited by E. Hernandez), December 2003

• Universita’ di Torino, Italy, (invited by E. Cordero and L. Rodino), June 2006

• Washington University in St.Louis, St. Louis, (invited by G. Weiss), January-

February 2007

• Nuhag Center at the University of Vienna, Austria, (invited by H. Feichtinger and

K. Gröchenig), April 2007

• University of Genoa, Italy, (invited by F. DeMari and G. Mauceri), June 2007

• University of Houston, (invited by J. Morgan), September 2008 - May 2009

• University of Osnabrueck, Germany, (invited by G. Kutyniok), June 2009

• University of Osnabrueck, Germany, (invited by G. Kutyniok), June 2010

• University of Genoa, Italy, (invited by F. DeMari and G. Mauceri), July 2010

• University of Genoa, Italy, (invited by F. DeMari and E. De Vito), September 2013

• University of Ferrara, Italy, (invited by G. Zanghirati), December 2015

• University of Firenze, Italy, (invited by C. Conti), May 2018

HONORS and AWARDS

(1) Fellowship of the Italian National Science Foundation, 1991–1994. This is a

fellowship that covered my graduate studies at the Politecnico di Torino.

(2) Sanpaolo Bank Fellowship, ($ 44,000), 1994–1995. This fellowship enabled me

to attend Georgia Tech as a visiting graduate student.

(3) Sigma Xi Best Ph. D. Thesis Award, Time–Frequency Analysis of Pseudodiffer-

ential Operators, Georgia Institute of Technology, 2001.

(4) NSF Young Investigator Career Award, Sparse directional multiscale represen-

tations: theory, implementation and applications, 2008.

(5) IEEE Best Paper Award, 2011.

(6) Keynote speaker at Workshop on Applied Harmonic Analysis, University of

Genova, Italy, September 2013.



(7) Keynote speaker at Minitutorial of SIAM Conference on Imaging Science, Al-

buquerque, May 2016.

(8) Keynote speaker at SMART 2017 Conference, Gaeta, September 2017.

II. SCHOLARLY ACTIVITY

INVITED TALKS

1. High-frequency electromagnetic field due to lightning. A fractal model,

Electromagnetic Seminar, Politecnico di Torino, December 1994.

2. Fractal modeling of high–frequency electric field due to lightning, Electromag-

netic Seminar, Universita’ La Sapienza, Roma, November 1995.

3. Pseudodifferential operators, Graduate Seminar, Georgia Institute of Technol-

ogy, Atlanta, GA, May 1997.

4. Hilbert transform, Analysis Seminar, Georgia Institute of Technology, Atlanta,

GA, February 1998.

5. Time–frequency analysis of pseudodifferential operators, YAMS 99, Fuhrman

University, Greenville, SC, July 8, 1999.

6. Composition of pseudodifferential operators, Analysis Seminar, GaTech, At-

lanta, GA, September 28, 1999.

7. Composition of pseudodifferential operators, Analysis Seminar, York University,

Toronto, October 29, 1999 (invited by M. W. Wong).

8. Time–frequency analysis of pseudodifferential operators, Analysis Seminar, Po-

litecnico di Torino, December 1999 (invited by F. Ricci).

9. Composition of pseudodifferential operators, 106th Annual Meeting of AMS,

Washington DC, January, 2000 (invited by S. Casey and D. Walnut).

10. Time–frequency analysis of pseudodifferential operators, SIAM–SEAS 2000, UGA

Athens, March 2000.

11. Time–frequency analysis of pseudodifferential operators, Analysis Seminar, Wash-

ington University, September 2000 (invited by G. Weiss).

12. Pseudodifferential operators on modulation spaces, 957th AMS Meeting, Uni-

versity of Toronto, Ontario, Canada, September 2000 (invited by M. W. Wong).

13. A Unified Characterization of Reproducing Systems Generated by a Finite Fam-

ily, Wavelet Seminar, Washington University, September 2001 (invited by G. Weiss).

14. A Unified Characterization of Reproducing Systems Generated by a Finite Fam-
ily, 2001 Gabor Workshop, University of Vienna, December 2001 (invited by
H. Feichtinger).

15. A Unified Characterization of Reproducing Systems Generated by a Finite Fam-
ily, Colloquium, Politecnico di Torino, Torino, December 2001 (invited by A.
Tabacco).



16. A Unified Characterization of Reproducing Systems Generated by a Finite Fam-
ily, AMS Sectional Meeting, Atlanta, March 2002 (invited by C. Heil and Y.
Wang).

17. Oversampling of Reproducing Systems, Wavelet Seminar, Washington Univer-

sity, September 2002 (invited by G. Weiss).

18. A Unified Theory of Reproducing Function Systems, Colloquium, GaTech, At-

lanta, September 2002 (invited by C. Heil).

19. A Unified Theory of Reproducing Function Systems, Colloquium, Kansas State

University, December 2002 (invited by L. Pigno).

20. A Unified Theory of Reproducing Function Systems, AMS Annual Meeting,

Baltimore, January 2003 (invited by C. Heil and P. Jorgesen).

21. A Unified Theory of Reproducing Function Systems, Colloquium, University of

Houston, February 2003 (invited by M. Papadakis).

22. A Unified Theory of Reproducing Function Systems, Colloquium, DePaul Uni-

versity, February 2003 (invited by A. Zayed).

23. A Unified Theory of Reproducing Function Systems, Colloquium, Saint Louis

University, February 2003 (invited by J. Hebda).

24. A Unified Theory of Reproducing Function Systems, Colloquium, University of

Central Florida, March 2003 (invited by Z. Nashed).

25. A Unified Theory of Reproducing Function Systems, Colloquium, North Car-

olina State University, March 2003 (invited by J.P. Fouque).

25. Efficient Representations of Multivariable Functions, Probability Seminar, North

Carolina State University, October 2003 (invited by M. Kang).

26. Efficient Representations of Multivariable Functions, Wavelet Seminar, Wash-

ington University, December 2003 (invited by G. Weiss).

27. The theory of composite wavelets, Wavelet Seminar, Washington University,

February 2004 (invited by G. Weiss).

28. An approach to the theory of reproducing systems on lca groups. Washing-
ton University in St.Louis. International Workshop on wavelets. March 2004
(invited by G. Weiss and E. Wilson)

29. Composite Wavelets. A new tool for efficient multi-dimensional representations.
International Conference in Computational Harmonic Analysis Vanderbilt Uni-
versity, Nashville, May 2004 (invited by A. Aldroubi).

30. Directional representations in mathematics and signal processing., Wavelet Sem-

inar, Washington University, February 2005 (invited by G. Weiss).

31. Wavelets with Composite Dilations and their MRA Properties. Vissta Seminar,

North Carolina State University, February 2005 (invited by H. Krim).

32. Wavelets with Composite Dilations and their MRA Properties. Workshop on
Sparse Representation in Redundant Systems, CSCAMM, University of Mary-
land, College Park, May 2005 (invited by J. Benedetto and E. Tadmor).



33. Localization of the Wavefront Set using the Continuous Shearlet Transform,
Wavelet Seminar, Washington University in St.Louis, May 2005, (invited by G.
Weiss).

34. Sparse representations using shearlets SPIE Conference, Wavelet XI, San Diego,

August 2005, (invited by M. Papadakis).

35. Optimally Sparse Representation using Shearlets, Wavelet Seminar Washington

University in St.Louis, January 2006, (invited by G. Weiss).

36. Optimally Sparse Image Representation using Shearlets, Vissta Seminar, ECE

NCSU, February 2006 (invited by H. Krim).

37. Optimally Sparse Representation using Shearlets, International Workshop on
Wavelets, Washington University in St.Louis, April 2006, (invited by G. Weiss
and E. Wilson).

38. Optimally Sparse Representation using Shearlets, Current Trends in Harmonic
Analysis and Its Applications: Wavelets and Frames, University of Colorado
Boulder, May 2006 (invited by K. Merrill or J. Packer).

39. Sparse Representation using Shearlets, Pseudo-Differential Operators, Quanti-
zation and Signals, Centro Internazionale Matematico Estivo (CIME), Cetraro,
June 2006 (invited by G. Rodino).

40. Sparse Representation using Shearlets, Colloquium Talk, University of Genova,

July 2006 (invited by F. DeMari).

41. Shearlet Representation of Fourier Integral Operators, Wavelet Seminar, Wash-

ington University in St.Louis, April 2006, (invited by G. Weiss).

42. Shearlet Representation of Fourier Integral Operators, II, Wavelet Seminar,

Washington University in St.Louis, October 2006, (invited by G. Weiss).

43. Wavelets and Iterated Function Systems, Wavelet Seminar, Washington Univer-

sity in St.Louis, January 2007, (invited by G. Weiss).

44. Sparse Multidimensional Representation using Shearlets. Theory and Applica-
tions, Colloquium, NuHAG, Faculty of Mathematics, University of Vienna, April
2007, (invited by C. Gröchenig).

45. Sparse Shearlet Representation of Fourier Integral Operators, Colloquium, NuHAG,

Faculty of Mathematics, University of Vienna, April 2007, (invited by C. Gröchenig).

46. Sparse Multidimensional Representation using Shearlets. Theory and Applica-
tions, Illinois-Missouri Applied Harmonic Analysis Meeting, Washington Uni-
versity in St.Louis, April 2007, (invited by G. Weiss and E. Wilson).

47. Sparse Multidimensional Representation using Shearlets. Theory and Applica-
tions., 31-st SIAM–SEAS Meeting University of Memphis, May 2007, (invited
by P. Casazza and A. Powell).

48. Sparse Multidimensional Representations using Shearlets. Theory and Applica-

tions., Colloquium Talk, University of Genova, July 2007 (invited by F. DeMari).

49. Edge modeling using the continuous shearlet transform, Wavelet Seminar, Wash-

ington University in St.Louis, December 2007, (invited by G. Weiss).



50. Sparse Multidimensional Representations using Shearlets. Theory and Applica-
tions., Colloquium Talk, University of Houston, April 2008 (invited by M. Pa-
padakis).

51. A shearlet-based approach to the analysis and detection of edges, Mini-symposium
on Computational Harmonic Analysis, University of Missouri, St.Louis, Novem-
ber 2008, (invited by C. Chui).

52. A shearlet-based approach to the analysis and detection of edges, Applied Anal-
ysis and Fast Computation in Phase-Space, University of Vienna, Austria, No-
vember 2008, (invited by H. Feichtinger).

53. Sparse representations in mathematics and engineering, Graduate Seminar, Uni-

versity of Houston, Texas, November 2008.

54. Radon Transform Inversion using the Shearlet Representation, Analysis Seminar,

University of Houston, Texas, (invited by V. Paulsen), February 2009.

55. Radon Transform Inversion using the Shearlet Representation, AMS Meeting,

U.Illinois UC (invited by R. Laugesen), March 2009.

56. Harmonic Analysis and Geometric Image Representations, Graduate Seminar,

University of Houston, Texas (invited by S. Ji), March 2009.

57. Analysis of singularities and edge detection using the shearlet transform, SAMPTA’09,
8th international conference on Sampling Theory and Applications, Marseille,
France, May 2009, (invited by G. Kutyniok).

58. Inversion of the Radon Transform using the Shearlet Decomposition, Colloquium

Talk, U. of Osnabrueck (invited by G. Kutyniok), July 2009.

59. Characterization of Singularities and Edge Detection using the Continuous Shear-
let Transform, SIAM Conference on Image Processing, Chicago, April 2010 (in-
vited by M. Cheney).

60. Characterization of Singularities in Multidimensions using the Continuous Shear-
let Transform, New Trends in Harmonic and Complex Analysis, Jacobs Univer-
sity Bremen, June 2010.

61. Analysis and identification of multidimensional singularities using directional
multiscale representations, Oberseminar in Applied Analysis, U. of Osnabrueck
(invited by G. Kutyniok), June 2010.

62. Analysis and identification of multidimensional singularities using directional
multiscale representations, Analysis Seminar, U. of Genoa (invited by F. De
Mari), July 2010.

63. Optimally Sparse Representations of Multidimensional Data using the Shearlet
Transform, Colloquium, University of Texas PanAmerican (invited by Z. Qiao),
November 2010.

64. Regularized Inversion of the Radon Transform using the Shearlet Representa-
tion, Seminar, University of Texas PanAmerican (invited by Z. Qiao), November
2010.



65. Analysis and identification of multidimensional singularities using the contin-
uous shearlet transform., BANFF Workshop on Sampling and Reconstruction:
Applications and Advances (invited by I. Selesnick), December 2010.

66. 3D Discrete Shearlet Transform and Video Denoising Poster presentation at
FFT 2011, Norbert Wiener Center at U Maryland College Park, (invited by R.
Balan), February 2011.

67. Optimally sparse approximations of 3D data, SPIE, Defense, Security and Sens-

ing, Orlando, (invited by G. Easley), April 2011.

68. Searchlight CT: A new reconstruction method for collimated X–ray tomography
Workshop on New Computational Method for Inverse Problems, NCMIP 2011,
ENS Cachan, May 2011.

69. 3D Discrete Shearlet Transform and Video Denoising SPIE Conference, Wavelets
and Sparsity XIV, San Diego, August 2011, (invited by M. Papadakis), August
2011.

70. Sparsity. From theory to applications in signal and image processing, 7th Con-
ference of the Italian Research in the World, Houston, December 3, 2011, (invited
by R. Ambrosetti), August 2011.

71. Computed tomography and the shearlet representation, Graduate Seminar, Uni-

versity of Houston, Texas, April 2012 (invited by S. Ji).

72. Optimal Recovery of 3D X-Ray Tomographic Data via Shearlet Decomposition

Harmonic Analysis Conference, U. Genova (invited by F. DeMari), June 2012.

73. Optimal Recovery of 3D X-Ray Tomographic Data via Shearlet Decomposition,
Workshop in Analysis and Probability, Texas A&M, (invited by E. King), July
2012 .

74. Hyperbolic Shearlets, Poster presentation at International Conference on Image

Processing (ICIP) 2012, Orlando, FL, October 2012 .

75. Automated quantitative image analysis of voltage-gated Na+ channels at the
Axonal Initial Segment Poster presentation at Society for Neuroscience Annual
Meeting 2012, New Orleans, LA.

76. Optimal Recovery of 3D X-Ray Noisy Data using Shearlet Decompositions Image

Analysis Seminar, University of Houston, January 2013.

77. Optimal Recovery of 3D X-Ray Noisy Data using Shearlet Decompositions Nor-
bert Wiener Seminar, University of Maryland College Park, MD, (invited by
K. Okoudjou), February 2013.

78. Sparse representations and singularity detection using directional multiscale rep-
resentations Applied mathematics Seminar, Yale University, CT, (invited by
R. Coifman), February 2013.

79. Detection of singularities using directional multiscale representations, 14th In-
ternational Conference on Approximation Theory, San Antonio, TX, (invited by
G. Kutyniok and J. Lemvig) ), April 2013.



80. Analysis and detection of singularities using the continuous shearlet transform,
Keynote speaker at Workshop on Applied Harmonic Analysis, University of Gen-
ova, Genova, Italy, (invited by F. De Mari and E. De Vito), September 2013.

81. Sparse approximations and singularity detection using directional multiscale rep-
resentations, Analysis Seminar, Missouri State University, Springfield, MO, (in-
vited by K. Guo), October 2013.

82. Shearlet methods for the analysis of singularities, AMS Fall Central Sectional
Meeting Washington University, St. Louis, MO, (invited by M. Bownik and D.
Speegle), October 2013.

83. Shearlet: geometric multiscale analysis for multidimensional data, Schlumberger-

WesternGeco, Houston, TX, (invited by C.E. Yarman ), January 2014.

84. Shearlet-based analysis of singularities and applications to fluorescent image
analysis of neuronal cultures, 5th International Conference on Computational
Harmonic Analysis, Vanderbilt University, (invited by A. Aldroubi and A. Pow-
ell), May 2014.

85. Analysis and detection of edge singularities using the continuous shearlet trans-
form, Workshop on Harmonic Analysis, PDEs and Vision, Universidad Au-
tonoma de Madrid (invited by D. Barbieri and E Hernandez), September 2014.

86. Analysis and detection of edge singularities using the continuous shearlet trans-
form, University of Houston, Image Analysis Seminar (invited by M. Papadakis),
September 2014.

87. The shearlet representation: directional multiscale analysis for multivariate func-
tions, Colloquium, School of Mathematical Sciences, Beijing Normal University,
Beijing, China (invited by D. Yang), December 2014.

88. Sparse shearlet representations and applications to fluorescent image analysis of
neuronal cultures, Joint Mathematics Meeting 2015, San Antonio,(invited by R.
Balan, K. Okoudjou, R. Ward), January 2015.

89. Directional multiscale representations for phenotypic profiling in neuronal imag-
ing, February Fourier Talks 2015, Norbert Wiener Center, MD (invited by R.
Balan, W. Czaja, K. Okoudjou), February 2015.

90. Theory and applications of shearlets, Numerical analysis seminar, University of

Ferrara, (invited by G. Zanghirati), December 2015.

91. The shearlet representation: directional multiscale analysis for multivariate func-
tions, Colloquium talk, Instituto Tecnológico Autónomo de México, (invited by
D. Vera Rea), February 2016.

92. Geometric multiscale analysis and applications in neuroscience imaging, Grad-

uate Seminar, University of Houston, Texas (invited by S. Ji), April 2016.

93. Applied Harmonic Analysis Methods in Imaging Science, Minitutorial at SIAM

Conference on Imaging Science, Albuquerque, May 2016.

94. Geometric multiscale representations in neuroscience imaging, Applied Mathe-
matics seminar, Technische Universität Berlin (invited by G. Kutyniok), June
2016.



95. Geometric multiscale representations in neuroscience imaging, GCC Transla-
tional Pain Research Cross-Consortia Colloquium, Houston (invited by S. Tom-
linson), December 2016.

96. Geometric multiscale representations in biomedical imaging, MD Anderson, De-

partment of Biostatistics (invited by K. Do), December 2016.

97. Geometric multiscale algorithms for neuroscience imaging, Neuroscience semi-
nar, University of Texas Medical Branch, Galveston (invited by Shao-Jun Tang),
January 2017.

98. Detection of singularities by discrete multiscale representations, Special session
on “Bases in Function Spaces: Sampling, Interpolation, Expansions and Ap-
proximations” (invited by C. Heil, S. Nitzan and A. Powell), Joint Mathematics
Meeting 2017, Atlanta, January 2017.

99. Detection of singularities by discrete directional multiscale representations, As-
pects of Time-Frequency Analysis 2017 (ATFA17), Torino, (invited by E. Cordero
and F. Nicola) June 2017.

100. The shearlet representation. Directional multiscale analysis of multivariate data,

Keynote speaker at SMART 2017 Conference, Gaeta, September 2017.

101. Robust and stable region of interest tomographic reconstruction by sparsity in-
ducing convex optimization, Houston Imaging Sciences Symposium 2017, Octo-
ber 2017.

102. Sparsity-based computed tomography and region-of-interest tomographic recon-
struction (invited by C. Conti), Seminar at Dipartimento di Ingegneria Indus-
triale, University of Florence, May 2018.

103. Robust and stable region-of-interest tomographic reconstruction by sparsity in-
ducing convex optimization (invited by S. Morigi and I. Selesnick), at SIAM
Conference on Imaging Science (IS18), Bologna, June 2018.

104. Geometric multiscale methods for neuroscience imaging (invited by D. Barbieri),

SIAM Conference on Imaging Science (IS18), Bologna, June 2018.

105. Geometric separation and applications to hyperspectral image analysis (invited
by R. Renaut), IMA Workshop on: Recent advances in machine learning and
computational methods for geoscience, UMN, Minneapolis, October 2018.

106. Automated sorting of neuronal trees in fluorescent images of neuronal networks
using NeuroTreeTracer, Workshop on Imaging-based Single Cell Analytics: Ap-
plications for Cancer Cell Biology and Therapeutics, Golf Coast Consortium,
Houston, February 2019.

107. Geometric separation and applications to hyperspectral image analysis, Aspects

of Time-frequency Analysis, Politecnico di Torino, June 2019.

108. A deep learning framework for robust geospatial image anlysis with limited
ground truth, SPIE Conference, Wavelets and Sparsity XVIII, San Diego, Au-
gust 2019.



109. Structured Receptive Field Networks and applications to hyperspectral image
classification SPIE Conference, Wavelets and Sparsity XVIII, San Diego, August
2019.

110. Model and data-driven methods for image-based cell profiling Texas A&M Uni-
versity, Institute of Biosciences & Technology, Seminar of the Center for Ad-
vanced Microscopy and Image Informatics, October 2019.

111. Structured Receptive Field Networks and applications to hyperspectral classifi-

cation Data Science Seminar, University of Houston, October 2019.

112. A Deep Learning Framework for the Automated Detection and Segmentation of

Astrocytes in Fluorescent Images of Brain Tissue SIAM, MDS20, June 2020.

ORGANIZATION of MEETINGS

• Special session on Efficient Multidimensional Representations at the Interna-
tional Conference in Computational Harmonic Analysis (ICCHA5) Vanderbilt
University, Nashville, May 2004 (joint with H.Krim)

• Special session on Advanced Wavelet Representations, at the SPIE (Society of
Photographic Instrumentation Engineers) Conference, Wavelet XI, San Diego,
August 2005 (joint with M.Do)

• Special session on Directional Multidimensional Data Representations, at the

SPIE Conference, Wavelet XIII, San Diego, August 2009

• Workshop on Shearlets at the Oberwolfach Mathematical Institute, Oberwol-

fach, Germany, October 2010 (joint with G. Kutyniok).

• Special session on Efficient Representation for Multidimensional Data, at the

SPIE Conference, Wavelet XIV, San Diego, August 2011 (joint with I. Kryshtal).

• Special session on Advanced Representations for Multidimensional Data, at

the SPIE Conference, Wavelet XV, San Diego, August 2013

• Special session on Sparse Methods in Medical Imaging, at the SPIE Conference,

Wavelet XVI, San Diego, August 2015

• Minitutorial on Applied harmonic analysis methods in imaging science, at the

SIAM Imaging Conference, Albuquerque, New Mexico, May 2016

• Special session on Sparse and multiscale methods for biomedical imaging, at

the SPIE Conference, Wavelet XVII, San Diego, August 2017

• Houston Imaging Sciences Symposium, SIAM TX-LA section meeting, Hous-

ton, October 2017

• International Conference in Computational Harmonic Analysis (ICCHA7) Van-
derbilt University, Nashville, May 2018 (joint with A. Aldroubi, B. Bodmann,
M. Papadakis, A. Powell)

• Minisymposium on Anisotropic multi scale methods and biomedical imaging,

at SIAM Conference on Imaging Science (IS18), Bologna, 5-8 June, 2018



• Special session on Sparse and multiscale methods in biomedical imaging, at the

SPIE Conference, Wavelet XVIII, San Diego, August 2019.

• Mini-symposium on Integration of model- and data-based methods in medical
imaging, at the SIAM Conference on Mathematics of Data Science (MDS20),
Cincinnati, May 2020.

• Workshop on Integration of model- and data-driven methods for medical imag-

ing, BANFF Casa Matematica, Oaxaca, September 2021.

PUBLICATIONS

Refereed journal papers

[1] D. Labate, F. G. Canavero, A. DeMarchi, A Comparison of Fractal Dimension and

Spectrum Coefficient, Metrologia, 31, pp. 51-53 (1994).

[2] G. Vecchi, D. Labate, F. G. Canavero, Fractal Approach to Lightning Radiation on

a Tortuous Channel, Radio Sci., 29(4), pp. 691-704 (1994).

[3] D. Labate, Time–frequency analysis of pseudodifferential operators, Monatsh. Math.,

133, pp. 143-156 (2001).

[4] D. Labate, Pseudodifferential operators on modulation spaces, J. Math. Anal. Appl.,

262, pp. 242-255 (2001).

[5] D. Labate, A unified characterization of reproducing systems generated by a finite

family, J. Geom. Anal., 12(3), pp. 469-491 (2002).

[6] E. Hernandez, D. Labate, G. Weiss, A unified characterization of reproducing sys-

tems generated by a finite family, II, J. Geom. Anal., 12(4), pp. 615-662 (2002).

[7] E. Hernandez, D. Labate, G. Weiss, E. Wilson, Oversampling, quasi affine frames

and wave packets, Appl. Comput. Harmon. Anal., 16, pp. 111–147 (2004).

[8] D. Labate, G. Weiss, E. Wilson An Approach to the Study of Wave Packet Systems,

Contemp. Math., 345, Wavelets, Frames and Operator Theory, pp. 215-236 (2004).

[9] K. Guo, D. Labate, W. Lim, G. Weiss, E. Wilson, Wavelets with composite dilations,

Electron. Res. Announc. Math. Sci., 10, pp.78-87 (2004).

[10] D. Labate, E. Wilson, Connectivity in the set of Gabor frames, Appl. Comput.

Harmon. Anal., 18, pp. 113-132 (2005).

[11] K. Guo, D. Labate, W. Lim, G. Weiss, and E. Wilson, Wavelets with Composite
Dilations and their MRA Properties, Appl. Comput. Harmon. Anal., 20, pp.
231-249 (2006).

[12] G. Kutyniok, and D. Labate, The Theory of Reproducing Systems on Locally Com-

pact Abelian Groups, Colloq. Math., 106, pp. 197-220 (2006).

[13] K. Guo and D. Labate, Some Remarks on the Unified Characterization of Repro-

ducing Systems, Collect. Math., 57, pp. 279-293 (2006).

[14] K. Guo and D. Labate Optimally Sparse Multidimensional Representation using

Shearlets, SIAM J. Math. Anal., 39, pp. 298–318, (2007).



[15] G. Kutyniok and D. Labate, The Construction of Regular and Irregular Shearlet

Frames, J. Wavelet Theory Appl., 1, pp. 1-10 (2007).

[16] K. Guo and D. Labate, Sparse Shearlet Representation of Fourier Integral Opera-

tors, ERA-MS, 14, pp. 7-19 (2007).

[17] K. Guo and D. Labate, Representation of Fourier Integral Operators using Shearlets,

J. Fourier Anal. Appl., 14, pp. 327–371, (2008).

[18] G. Easley, D. Labate, and W. Lim, Sparse Directional Image Representations using
the Discrete Shearlet Transform, Appl. Comput. Harmon. Anal., 25, pp. 25–46,
(2008).

[19] G. Kutyniok, and D. Labate, Resolution of the Wavefront Set using the Continuous

Shearlet Transform, Trans. AMS, 361, pp. 2719–2754 (2009).

[20] K. Guo, D. Labate and W. Lim, Edge Analysis and Identification using the Con-
tinuous Shearlet Transform, Appl. Comput. Harmon. Anal., 27(1), pp. 24–46
(2009).

[21] G. R. Easley, D. Labate, and F. Colonna, Shearlet Based Total Variation for De-

noising, IEEE Trans. Image Process, 18(2), pp. 260–268 (2009).

[22] S. Yi, D. Labate, G. R. Easley, and H. Krim, A Shearlet approach to Edge Analysis
and Detection, IEEE Trans. Image Process, 18(5), pp. 929–941 (2009.) [SPS
IEEE Young Author Best Paper Award, 2011]

[23] K. Guo, and D. Labate, Characterization and analysis of edges using the continuous

shearlet transform, SIAM J. Imaging Sci., 2, pp. 959–986 (2009).

[24] F. Colonna, G. Easley, K. Guo, and D. Labate, Radon Transform Inversion using
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[10] K. Guo, and D. Labate, Characterization and analysis of edges in piecewise smooth
functions, in Harmonic and applied analysis. From groups to signals, Birkhäuser,
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Organization: U of Bologna; UH contact: Demetrio Labate; dates: 01/01/2018–
12/31/2022. ACTIVE

REFEREE EXPERIENCE

• Referee for the mathematical journals: Advances in Computational Mathematics; AMS
Contemporary Mathematics; Applied and Computational Harmonic Analysis; Applied Nu-
merical Mathematics; Bollettino dell’Unione Matematica Italiana; Bulletin of the Belgian
Mathematical Society; Collectanea Mathematica Contemporary Mathematics; Construc-
tive Approximations; Electronic Research Announcements AMS; Foundations of Compu-
tational Mathematics; International Journal of Mathematics and Mathematical Sciences;
International Journal of Wavelets, Multiresolution and Information Processing; Journal
of Approximation Theory; Journal of Computational and Applied Mathematics; Journal
of Fourier Analysis and Applications; Journal of Geometric Analysis; Journal of Mathe-
matical Analysis and Applications; Journal of Mathematical Imaging and Vision; Journal
of Sampling Theory in Signal and Image Processing; Mathematical Modeling of Natu-
ral Phenomena; Mathematics of Computation; Monatshefte für Mathematik; Positivity;
Proceedings AMS; Sampta Proceedings; Science China Mathematics; SIAM Journal of
Mathematical Analysis; Zentralblatt MATH.

• Referee for the non-math journals: Applied Surface Science; Computer and Electrical
Engineering; Expert Systems With Applications; Frontiers Neuroscience; Geoscience and
Remote Sensing Letters; IEEE Transactions on Biomedical Engineering; IEEE Transac-
tions on Image Processing; IEEE Transactions on Signal Processing; IEEE Transactions
on Information Theory; IEEE Transactions on Geoscience and Remote Sensing; Journal of
Electronic Imaging; Neuroinformatics; Journal of Visual Communication and Image Repre-
sentation; Neuroinformatics; Optical Engineering; Pattern Recognition; Signal Processing;
Signal Processing Letters.

• Panelist or Reviewer for the National Science Foundations, 2008,2009,2011,2012,2013,2015,2018;

• Panelist for the Oak Ridge Institute for Science and Education, 2010;

• Panelist or Reviewer for the Department of Energy, 2014;

• Panelist or Reviewer for FWO, Research Foundation Flanders, 2016,2017;



EDITORIAL WORK

• Editorial Board of JP Journal of Wavelets. 2007-2010
• Associate Editor IEEE Signal Processing Letters 2018-present



III. TEACHING AND MENTORING

TEACHING ACTIVITIES

University of Houston (2008-17: 17 undergraduate, 9 graduate classes):

Spring 2020 Math 6397 Mathematics of machine learning 24 students
Spring 2020 Math 3333 Intermediate Analysis 39 students
Fall 2019 Math 4310 Biostatistics 26 students
Spring 2019 Math 6398 Spec Prob: Math. of machine learning 9 students
Spring 2019 Math 3333 Intermediate Analysis 31 students
Spring 2019 Math 3339 Statistics for the Sciences 42 students
Fall 2018 Math 3339 Statistics for the Sciences 42 students
Spring 2018 Math 3339 Statistics for the Sciences 18 students
Spring 2018 Math 3333 Intermediate Analysis 26 students
Fall 2017 Math 6397 Multiscale anal. and sparse repr. 9 students
Spring 2017 Math 4355 Math. for signal representations 25 students
Spring 2017 Math 4332/6313 Introduction to Real Analysis II 19 students
Fall 2016 Math 4331/6312 Introduction to Real Analysis I 29 students
Spring 2016 Math 3363 Introduction to PDEs 66 students
Spring 2016 Math 3339 Statistics for the Sciences 34 students
Fall 2015 Math 3339 Statistics for the Sciences 55 students
Spring 2015 Math 6397 Mathematics of Medical Imaging 13 students
Spring 2015 Math 4355 Math. for signal representations 15 students
Fall 2014 Math 3339 Statistics for the Sciences 30 students
Spring 2014 Math 3339 Statistics for the Sciences 45 students
Spring 2014 Math 4355 Math. for signal representations 34 students
Fall 2013 Math 3339 Statistics for the Sciences 49 students
Spring 2013 Math 6321 Theory of functions of real var. II 21 students
Fall 2012 Math 6320 Theory of functions of real var. I 28 students
Fall 2012 Math 3339 Statistics for the Sciences 61 students
Spring 2012 Math 4355 Math. for signal representations 33 students
Fall 2011 Math 3333 Intermediate Analysis 23 students
Spring 2011 Math 7321 Functional Analysis 7 students
Fall 2010 Math 7320 Functional Analysis 7 students
Spring 2010 Math 4355 Math. for signal representations 25 students
Fall 2009 Math 6397 Introduction to Wavelets 6 students
Spring 2009 Math 3338 Introduction to Probability 53 students
Spring 2009 Math 3333 Intermediate Analysis 42 students
Fall 2008 Math 3333 Intermediate Analysis 21 students

NC State University (2003-08: 9 undergraduate, 5 graduate classes):

Spring 2008 Math 515 Real Analysis I 16 students



Fall 2007 Math 425 Mathematical Analysis 20 students
Fall 2007 Math 242 Calculus III 50 students
Fall 2006 Math 797 Introduction to Wavelets 7 students
Fall 2006 Math 242 Calculus III 47 students
Fall 2006 Math 425 Mathematical Analysis 20 students
Spring 2006 Math 515 Real Analysis I 17 students
Fall 2005 Math 242 Calculus III (2 sections) 99 students
Spring 2005 Math 715 Real Analysis II 7 students
Fall 2004 Math 515 Real Analysis I 20 students
Fall 2004 Math 242 Calculus III 30 students
Spring 2004 Math 242 Calculus III 38 students
Fall 2003 Math 242 Calculus III 50 students

Washington University (2000-03: 8 undergraduate, 1 graduate classes):

Spring 2003 Math 233 Calculus III 73 students
Fall 2002 Math 217 Differential Equations 58 students
Fall 2002 Math 519 Harmonic Analysis 7 students
Spring 2002 Math 404 Numerical Methods 7 students
Fall 2001 Math 141 Accelerated Calculus I 35 students
Fall 2001 Math 217 Differential Equations 61 students
Spring 2001 Math 142 Accelerated Calculus II 18 students
Fall 2000 Math 320 Intr. to Probability and Statistics 63 students
Fall 2000 Math 141 Accelerated Calculus I 28 students

Georgia Tech (1995-99: 16 undergraduate classes):

Summer 1999 Math 2508 Calculus V 49 students
Winter 1999 Math 2502 Finite diff. and differential eq. 13 students
Fall 1998 Math 2502 Finite diff. and differential eq. 37 students
Summer 1998 Math 2502 Finite diff. and differential eq. 18 students
Spring 1998 Math 2502 Finite diff. and differential eq. 31 students
Winter 1998 Math 1508 Calculus II 39 students
Fall 1997 Math 1508 Calculus II 45 students
Summer 1997 Math 2508 Calculus V 27 students
Spring 1997 Math 1711 Math. for management I 54 students
Winter 1997 Math 1713 Math. for management III 43 students
Fall 1996 Math 1713 Math. for management III 37 students
Summer 1996 Math 2502 Finite diff. and differential eq. 31 students
Spring 1996 Math 1713 Math. for management II 46 students
Winter 1996 Math 1713 Math. for management III 46 students
Fall 1995 Math 1509 Calculus III 35 students
Spring 1995 Math 2508 Calculus V 35 students



OTHER EDUCATIONAL ACTIVITIES

Summer 2007: Research Experience for Undergraduates (REU), Edge detection

using multidimensional wavelets

ADVISING: GRADUATE STUDENTS

1. Vishal Patel (MS), Wavelets and approximation theory, NCSU, 2006 (currently
Assistant Professor, Department of Electrical and Computer Engineering, Johns
Hopkins University)

2. Chris Brasfield (MS), Numerical homogenization using Complex Wavelets, NCSU,

2008 (supported by my NSF grant)

3. Sheng Ying (Ph.D., co-advisor, advisor: H Krim), Edge analysis and detection using

shearlets, NCSU 2010 (currently Research Scientist at GE Global Research)

4. Pooran Negi (Ph.D.), Directional multiscale analysis using shearlets. Theory and
applications, UH 2012 (supported by my NSF grant; currently Postdoc at University
of Denver)

5. Anando Sen (Ph.D., jointly with R. Azencot), Searchlight CT: A new regularized
reconstruction method for highly collimated X-ray tomography, UH 2012 (supported
by my NSF grant; currently Postdoc at MD Anderson, Houston)

6. Cihan Kayasandik (Ph.D.), Geometric Multiscale Analysis and Applications to Neu-
roscience Imaging,UH 2017 (supported by my NSF grant; currently Associate Pro-
fessor at Medipol University Istanbul)

7. Sabrine Hoteit (Ph.D.), Quantitative methods in retinal fundus imaging, UH, May

2020

8. Kazem Safaripoorfatide, (Ph.D.), Receptive Field Convolutional Neural Networks

and Applications in Image Classification, UH, August 2020

9. Basanta Pahari (Ph.D.), Smooth Projections and Optimally Sparse Representation

of Cartoon-like Cylindrical Solids, UH, August 2020

10. Jose Pedro Rodriguez Ayllon (Ph.D.), Shearlet-based Analysis of Image Inpainting

and Convolutional Framelets, UH, August 2020

11. Wilfredo Molina (Ph.D.), Improving the Stability of the Recovery of Algebraic Curves

via Bernstein Basis Polynomials and Neural Networks UH, August 2020.

12. An Vu (Ph.D.), UH, started in 2019, expected 2022.

13. Nick Fularczyk (Ph.D.), UH, started in 2019, expected 2022.

14. Qianfan Bai (Ph.D.), UH, started in 2019, expected 2022.

15. Yewen Huang (Ph.D.), UH, started in 2020, expected 2022.

16. Heng Zhao (Ph.D.), UH, started in 2020, expected 2022.

17. Michela Marini (Ph.D.), UH, started in 2020, expected 2023.

ADVISING: UNDERGRADUATE STUDENTS

Huy Dinh (2012), Caroline Hodges (2012), Mark Vaugham, (2012-13), Adyta Sen (2014).



MENTORING: POSTDOCTORAL FELLOWS

1. David Jimenez, supported by NHARP grant (jointly with E Papadakis), Jan 2011
- Feb 2013 (currently Professor at the Escuela de Matematica of the Universidad
de Costa Rica)

2. Robert Houska, supported by NSF grant, 2011-2015

3. Pooran Negi, supported by GEAR and NSF grants, 2013-2015 (Postdoc at the

University of Denver)

4. Pankaj Kumar Singh, supported by NSF and UH grant, 2013-2016 (Postdoc at the

University of Texas MD Anderson Cancer Center)

5. Sergio Daniel Vera Rea, supported by NSF and UH grant, 2013-2014 (currently

Assistant Professor at the Instituto Tecnologico Autonomo de Mexico).

6. Cihan Kayasandik, supported by Gear and NSF, 2017-2018 (currently Associate

Professor at Medipol University Istanbul).

ADVISING: INTERNATIONAL SCHOLARS

Lucia Mantovani (U. Genova, Italy, 2012), Bart Goossens (Gent U., Belgium, 2013),
Guorong Gao, (Northwest A&F U., Shaanxi, China, 2014), Tatiana Bubba (U. Ferrara,
Italy, 2014), Jenny Schmalfuss (U. Stuttigart, Germany, 2019), Mariachiara Mecari (Po-
litecnico Torino, Italy, 2019), Michela Marini (U. Bologna, 2019).


