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Research Interests:

Computational vision is at the heart of robotics and biomedicine, but it is primitive when
compared with the human visual sense. Humans demonstrate, effortlessly, enormous visual
flexibility and generality, unaware of human vision's staggering complexity. But more than
one-third of the primate brain is dedicated to processing visual information.

How do we characterize the function of billions of neurons in algorithmic terms? Zucker is
putting the requirements of vision systems together with insights from neurophysiology and
applied mathematics to develop an abstract theory of computational vision. Based on
differential geometry, his approach leads to methods of curve detection, shading and texture



analyses, stereo, color, and generic shape description. The key to studying and modeling
vision is an interdisciplinary perspective, integrating computation, neuroscience, and
mathematics.
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e Scene Labeling by Relaxation Operations Rosenfeld, A., Hummel, R.A., Zucker, SW. IEEE
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Geometric diffusions as a tool for harmonic analysis and structure definition of data:
Diffusion maps Coifman, R.R,, Lafon, S., Lee, A.B., ...Warner, F., Zucker, S.W. Proceedings
of the National Academy of Sciences of the United States of America, 2005, 102(21), pp.
7426-7431 911 Citations

On the Foundations of Relaxation Labeling Processes Hummel, R.A., Zucker, S.W. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 1983, PAMI-5(3), pp. 267-
287 618 Citations

Toward Efficient Trajectory Planning: The Path-Velocity Decomposition Kant,
K., Zucker, S.W. The International Journal of Robotics Research, 1986, 5(3), pp. 72-89
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Local scale control for edge detection and blur estimation Elder, ].H., Zucker, S.W. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 1998, 20(7), pp. 699-716
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e Shock graphs and shape matching Siddiqji, K., Shokoufandeh, A., Dickinson, S.J., Zucker,
S.W. International Journal of Computer Vision, 1999, 35(1), pp. 13-32 465 Citations

Region growing: Childhood and adolescence Zucker, S.W. Computer Graphics and
Image Processing, 1976, 5(3), pp- 382-399 458 Citations

Shapes, shocks, and deformations I: The components of two-dimensional shape and the
reaction-diffusion space, Kimia, B.B., Tannenbaum, A.R., Zucker, S.W., International
Journal of Computer Vision, 1995, 15(3), pp. 189-224, 414 Citations

Evaluating the fractal dimension of profiles Dubuc, B., Quiniou, J.F., Roques-Carmes,
C., Tricot, C., Zucker, S.W. Physical Review A, 1989, 39(3), pp. 1500-1512, 389 Citations

Trace Inference, Curvature Consistency, and Curve Detection Parent, P., Zucker,
S.W.IEEE Transactions on Pattern Analysis and Machine Intelligence, 1989, 11(8), pp.
823-839 359 Citations


https://www.scopus.com/record/display.uri?eid=2-s2.0-0016968969&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=35511456500
https://www.scopus.com/authid/detail.uri?authorId=7101862298
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0016968969
https://www.scopus.com/record/display.uri?eid=2-s2.0-19644394100&origin=resultslist&sort=cp-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-19644394100&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7003552177
https://www.scopus.com/authid/detail.uri?authorId=14022832400
https://www.scopus.com/authid/detail.uri?authorId=34969338500
https://www.scopus.com/authid/detail.uri?authorId=7005760159
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/21121?origin=resultslist
https://www.scopus.com/sourceid/21121?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-19644394100
https://www.scopus.com/record/display.uri?eid=2-s2.0-0020750605&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7101862298
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0020750605
https://www.scopus.com/record/display.uri?eid=2-s2.0-0022775989&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7005469218
https://www.scopus.com/authid/detail.uri?authorId=7005469218
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/18050?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0022775989
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032124014&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7402076597
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0032124014
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033323113&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7006819925
https://www.scopus.com/authid/detail.uri?authorId=6603814850
https://www.scopus.com/authid/detail.uri?authorId=7006302960
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/72242?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0033323113
https://www.scopus.com/record/display.uri?eid=2-s2.0-0016993605&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0016993605
https://www.scopus.com/record/display.uri?eid=2-s2.0-0029344326&origin=resultslist&sort=cp-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-0029344326&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7003947230
https://www.scopus.com/authid/detail.uri?authorId=56883131400
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/72242?origin=resultslist
https://www.scopus.com/sourceid/72242?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0029344326
https://www.scopus.com/record/display.uri?eid=2-s2.0-0001655696&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=6602075632
https://www.scopus.com/authid/detail.uri?authorId=6506106600
https://www.scopus.com/authid/detail.uri?authorId=7004315790
https://www.scopus.com/authid/detail.uri?authorId=7004315790
https://www.scopus.com/authid/detail.uri?authorId=7003361966
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0001655696
https://www.scopus.com/record/display.uri?eid=2-s2.0-0024715987&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7006506467
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0024715987

Matching hierarchical structures using association graphs Pelillo, M., Siddiqi,
K., Zucker, S.W.IEEE Transactions on Pattern Analysis and Machine Intelligence, 1999,
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S.W.,, Terzopoulos, D., Computer Graphics and Image Processing, 1980, 12(3), pp. 286-
308, 161 Citations

Inferring Surface Trace and Differential Structure from 3-D Images, Sander,
P.T., Zucker, S.W.,, IEEE Transactions on Pattern Analysis and Machine
Intelligence, 1990, 12(9), pp. 833-854, 143 Citations

An Application of Relaxation Labeling to Line and Curve Enhancement, Zucker,
S.W., Hummel, R.A,, Rosenfeld, A., IEEE Transactions on Computers, 1977, C-26(4), pp.
394-403, 138 Citations


https://www.scopus.com/record/display.uri?eid=2-s2.0-0033220897&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7003995597
https://www.scopus.com/authid/detail.uri?authorId=7006819925
https://www.scopus.com/authid/detail.uri?authorId=7006819925
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0033220897
https://www.scopus.com/record/display.uri?eid=2-s2.0-19644366699&origin=resultslist&sort=cp-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-19644366699&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7003552177
https://www.scopus.com/authid/detail.uri?authorId=14022832400
https://www.scopus.com/authid/detail.uri?authorId=34969338500
https://www.scopus.com/authid/detail.uri?authorId=7005760159
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/21121?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-19644366699
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036648615&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7006819925
https://www.scopus.com/authid/detail.uri?authorId=6602682614
https://www.scopus.com/authid/detail.uri?authorId=56883131400
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/72242?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0036648615
https://www.scopus.com/record/display.uri?eid=2-s2.0-0023218443&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=6701696233
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=35576627400
https://www.scopus.com/sourceid/21206?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0023218443
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032022522&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7006819925
https://www.scopus.com/authid/detail.uri?authorId=6507638390
https://www.scopus.com/authid/detail.uri?authorId=6507638390
https://www.scopus.com/authid/detail.uri?authorId=56883131400
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/25534?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0032022522
https://www.scopus.com/record/display.uri?eid=2-s2.0-0027409728&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7402076597
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/15165?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0027409728
https://www.scopus.com/record/display.uri?eid=2-s2.0-0019567909&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7101862298
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0019567909
https://www.scopus.com/record/display.uri?eid=2-s2.0-0019229279&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7006898285
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0019229279
https://www.scopus.com/record/display.uri?eid=2-s2.0-0025483061&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=23393955600
https://www.scopus.com/authid/detail.uri?authorId=23393955600
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/sourceid/24254?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0025483061
https://www.scopus.com/record/display.uri?eid=2-s2.0-0017480534&origin=resultslist&sort=cp-f
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7103240960
https://www.scopus.com/authid/detail.uri?authorId=7101862298
https://www.scopus.com/authid/detail.uri?authorId=35511456500
https://www.scopus.com/sourceid/25033?origin=resultslist
https://www.scopus.com/search/submit/citedby.uri?origin=resultslist&src=s&eid=2-s2.0-0017480534

