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Academic Appointments

Assistant Professor of Molecular and Cellular Biology and of Computer Science
- 2012-present

Center for Brain Science

Harvard University

Rowland Junior Fellow - 2007-2012
The Rowland Institute at Harvard
Harvard University, School of Engineering and Applied Sciences

Education

Massachusetts Institute of Technology, Cambridge, MA - 2002-2007
Ph.D. in Neuroscience (major area of concentration in computational neuroscience)
Advisor: James DiCarlo, M.D., Ph.D.

Harvard University, Cambridge, MA - 1996-2000
A.B. Biology and Psychology
Highest Honors in Biology and Psychology

Research Summary

We recognize visual objects with such ease that it is easy to overlook what an impressive
computational feat this represents. Any given object in the world can cast an infinite number of
different images onto the retina, depending on its position relative to the viewer, the configuration of
light sources, and the presence of other objects in the visual field. In spite of this extreme variation,
biological visual systems are able to effortlessly recognize hundreds of thousands of distinct object
classes—a feat that no current artificial system can come close to achieving.

My laboratory seeks to understand the computational underpinnings of object recognition through a
concerted effort on two fronts. First, we endeavor to understand the workings of biological visual
systems using a variety of experimental techniques, ranging from microelectrode recordings to visual
psychophysics. Second, we attempt to instantiate what we have learned into artificial object
recognition systems, leveraging recent advances in parallel computing to build systems that begin to
approach the scale of natural systems. By combining reverse- and forward-engineering approaches,
we hope to accelerate progress in both domains.
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Presentations and Invited Lectures

Neural Information Processing Systems Meeting, (2012) “Large-scale approaches to connectomics
image analysis”

MIT Lincoln Lab (2012) “Biologically-inspired approaches to computer vision”
Janelia Farm (2012) “Scaling up biologically-inspired vision for connectomics”
Google Research (2012) “High-throughput approaches to brain-inspired vision”

Massachusetts Institute of Technology, Dept. of Brain and Cognitive Sciences, Vision Seminar (2012)
“A rodent model for studying visual object recognition”

Harvard Vision Lab Seminar, Dept. of Psychology (2012) “Biologically-inspired approaches to artificial
face recognition”

Johns Hopkins, Center for Imaging Science (2012) “Large-scale approaches to general-purpose
machine vision”

Johns Hopkins University, Dept. of Psych and Brain Sciences (2012)

Johns Hopkins Medical School, Department of Neuroscience (2012) “A rodent model for the study of
high-level vision”

Carnegie Mellon, Dept. of Biomedical Engineering (2012) “Reverse Engineering High-Level Vision”
Riken Brain Sciences Institute, Wako-shi, Japan (2011)

Carnegie Mellon, Dept. of Biology (2011)

Allen Institute for Brain Science (2011) “High-Throughput Rodent Behavior and Physiology”

Workshop on Biologically Consistent Vision at IEEE CVPR (2011) Keynote Lecture. “Ten things every
computer vision researcher should know about neuroscience”

Brown University, Dept. of Applied Mathematics (2011) “Untangling Invariant Object Recognition: A
High-throughput Approach”

Qualcomm Research, San Diego, CA (2011) “Scaling-up Biologically-Inspired Machine Vision”

Many Core and Reconfigure Supercomputing Conference, Rome, Italy (2010) “Towards an embedded
vision processor”

GPU Technology Conference, San Jose, CA (2010) “Unlocking Biologically-Inspired Face Recognition:
A Case Study on Facebook”

Harvard University, Bioengineering Symposium (2009) “Reverse and Forward Engineering High-Level
Vision”

Aptina Corporation, San Jose, CA (2010) “Opportunities in biologically-inspired vision”

Snowbird Learning Workshop (2010)



Harvard University, Department of Computer Science (2009)

National Center for Supercomputing Applications, Great Lakes Virtual School on Petascale
Computing. Keynote Lecture (2009)

NVISION, San Jose, CA (2008)

Harvard University, Center for Brain Science (2008)

Computational System Neuroscience, Multivariate Analysis Workshop (2008)
Massachusetts Institute of Technology, Dept. of Brain and Cognitive Sciences (2005)
fMRI Visiting Fellowship Program, Athinoula A. Martinos Center (2004)

American Psychological Association Advanced Training Institute, MGH (2003)
McGovern Institute 1st Annual Retreat, Massachusetts Institute of Technology (2003)

Athinoula A. Martinos Center, Massachusetts General Hospital (2002)

Awards, Honors, and Fellowships
Smith Family Foundation Award for Excellence in Biomedical Research — 2013

Google Research Award — 2010
Rowland Junior Fellowship, Harvard University — 2007-2012
National Defense Science and Engineering Graduate Fellowship — 2003-2006

Harvard Committee on Undergraduate Education Certificate of Distinction in Teaching — 2000, 2001

Teaching
MCBB80x: Fundamentals of Neuroscience (HarvardX/edX online course) Fall 2013

MCB80: Neurobiology of Behavior, Harvard University Fall 2013
Guest Lecture, CS379C: Computational Models of Cortex (Stanford), Spring 2012, Spring 2013

Guest Lecture (“Parallel Computing for Biologically-Inspired Vision”) CS 264: Massively Parallel
Computing (Harvard), Fall 2009.

Keynote Lecture, NCSA / Great Lakes Consortium for Petascale Computation Summer School: Many-
Core Processors for Science and Engineering Applications, 2009

Guest Lecture (“Unlocking Biologically-Inspired Computer Vision: A High-Throughput Approach”),
6.963: CUDA@MIT (MIT), 2009

Guest Lecture (“Resampling Statistics”), 9.07: Introduction to Statistical Methods (MIT) — Spring 2006
Teaching Assistant, 9.02: Brain Laboratory (MIT) — Spring 2006

Invited Speaker, Advanced Training Institute in Functional MRI (American Psychological Association) —
2005



Teaching Assistant, 9.011 Systems Neuroscience (MIT) — Fall 2004
Teaching Assistant, 9.00 Introduction to Psychology (MIT) — Fall 2003

Teaching Assistant, Functional MRI Visiting Fellowship Program (Massachusetts General Hospital) —
2000-2006

Teaching Assistant, Psychology 1251, Introduction to Functional Neuroimaging Methods (Harvard) —
Fall 2000, 2001

Professional Service

Peer Review

Reviewer for Proceedings of the National Academy of Sciences, Neuron, Journal of Neurophysiology,
Journal of Neuroscience, Journal of Vision, Cortex, Cerebral Cortex, Cognitive Science, Neurolmage,
Human Brain Mapping, IEEE Transactions in Medical Imaging, IEEE Transactions in Pattern Analysis
and Machine Intelligence, Neural Processing Letters, Neural Computation, Journal of Visual
Communication and Image Processing, PLoS One, PLoS Computational Biology, Trends in Cognitive

Science, and Brain and Behavioral Sciences, Neural Information Processing Systems (NIPS), Frontiers
in Neuroscience, Frontiers in Perceptual Science.

Ad hoc and panel reviewer for the National Science Foundation

Conference / Workshop Organization
Program Committee, Computational Systems Neuroscience (Cosyne) 2011

Program Committee, ICST Bio-Inspired Models of Network, Information, and Computing Systems
2010.

Organizing Committee, Workshop on Biologically-Consistent Computer Vision, IEEE CVPR 2011
Program Committee, Workshop on Applications of Computer Vision (WACV 2012)

Guest Editor, Frontiers in Neural Circuits, Research Topic on “What can simple model systems teach
us about vision?”

University Service

Office of Scholarly Communications, Faculty Advisory Committee, Fall 2013-present
Mind, Brain, Behavior Interfaculty Initiative, Faulty Committee, Fall 2013-present
Board of Freshman Advisers, Harvard University, Fall 2013-present

Postdoctoral Fellows Advised

Past:

+ Davide Zoccolan, Ph.D. Current position: Assistant Professor, International School for Advanced
Studies (SISSA), Trieste, Italy.

+ Vinay Sriram, Ph.D. Current position: Director of Engineering IPACS Australia Pty Ltd.



« Brett Graham, Ph.D. Current position: Staff Engineer, Connectomics / TEM Imaging Project,
Harvard Medical School

* Nicolas Pinto, Ph.D. Current Position: Founder, Perceptua, Inc. Palo Alto, CA

« Nicolas Poilvert, Ph.D. Current Position: Postdoctoral Fellow at Ecole nationale des Ponts et
Chaussées

+ James Bergstra, Ph.D. Current Position: Banting Fellow, University of Waterloo, Canada

« Eleonora Vig, Ph.D. Current Position: Research Fellow, Xerox Research

Current:

« Walter Scheirer, Ph.D.
« Chuan-Yung Tsai, Ph.D.



