
FEBRUARY 27 
9:20am  Introduction Mathieu Desbrun 

Caltech 

9:30am Learning to See Without a Teacher Phillip Isola 
UC Berkeley 

10:30am Coffee Break 

11:00am Modeling, Dynamics and Numerics 
Through the Lens of Geometry: 
Recent Advances in Fluid-Structure Interaction 
and Irreversible Processes 

François Gay-Balmaz 
Ecole Normale Supérieure, Paris 

1:30pm Hardness of Approximation Between P and NP Aviad Rubinstein 
UC Berkeley 

2:30pm Coffee Break 

3:00pm Learning from People Nihar Shah 
UC Berkeley 

ALL TALKS ARE ONE HOUR LONG, AND WILL BE HELD IN ANNENBERG 105. 
COFFEE BREAKS WILL BE HELD IN THE ANNENBERG LOBBY.  



Learning to See Without a Teacher 
 

Phillip Isola 
UC Berkeley	  

Over the past decade, learning-based methods have driven rapid progress in 
computer vision. However, most such methods still require a human “teacher” in the 
loop. Humans provide labeled examples of target behavior, and also define the 
objective that the learner tries to satisfy. The way learning plays out in nature is rather 
different: ecological scenarios involve huge quantities of unlabeled data and only a few 
supervised lessons provided by a teacher (e.g., a parent). I will present two directions 
toward computer vision algorithms that learn more like ecological agents. The first 
involves learning from unlabeled data. I will show how objects and semantics can 
emerge as a natural consequence of predicting raw data, rather than labels. The 
second is an approach to data prediction where we not only learn to make predictions, 
but also learn the objective function that scores the predictions. In effect, the algorithm 
learns not just how to solve a problem, but also what exactly needs to be solved in 
order to generate realistic outputs. Finally, I will talk about my ongoing efforts toward 
sensorimotor systems that not only learn from provided data but also act to sample 
more data on their own. 

 
Biography: 
Phillip Isola is a postdoctoral scholar in the EECS department at UC 
Berkeley. He recently received his Ph.D. in the Brain & Cognitive Sciences 
department at MIT. He studies visual intelligence from the perspective of 
both minds and machines. He was the recipient of both the NSF Graduate 
Fellowship and, presently, the NSF Postdoctoral Fellowship. 



Modeling, Dynamics and Numerics Through the Lens of Geometry: 
Recent Advances in Fluid-Structure Interaction and Irreversible Processes 

 
François Gay-Balmaz 

Ecole Normale Supérieure, Paris	  

Geometric methods have allowed for many recent advances in various areas of 
dynamical systems, such as fluid-structure interaction, complex fluids, irreversible 
processes, nonholonomic constraints, and collisions. After a quick overview of these 
methods, we will focus on two of our recent works, namely, the geometric modeling of 
fluid-structure interaction and the development of a universal variational formalism for 
non-equilibrium thermodynamics. 
 
In the first part, we derive a three-dimensional, geometric nonlinear model for flexible 
tubes conveying fluid (such as garden hoses). Contrary to previous studies, our model 
also incorporates the dynamical change of the tube’s cross-section. A stability analysis 
shows that our theory introduces important corrections to previously derived results. 
Being exclusively derived from geometric variational principles, our formalism is ideally 
suited for the development of geometrically-consistent reduced models and structure-
preserving discretizations. 
 
In the second part, we present a universal variational formalism for non-equilibrium 
thermodynamics. This formalism extends the classical Hamilton principle to include 
irreversible phenomena in both discrete and continuum systems. The irreversibility is 
encoded into a nonlinear nonholonomic constraint given by the expression of the 
entropy production. This constraint is formulated through the introduction of new 
variables that we call thermodynamic displacements. Our approach is illustrated with 
the treatment of several irreversible processes in fluids, such as heat transfer, 
diffusion, phase changes, or chemical reactions. 

 
Biography: 
François Gay-Balmaz obtained his PhD in mathematics in 2009 at 
EPFL, Switzerland. He then spent one year at Caltech as a postdoc in 
the group of J. Marsden. He is now working at CNRS at Ecole Normale 
Supérieure, Paris. His research focuses on the development and 
application of geometric methods in modeling, dynamics, and numerics 
for discrete and continuum systems. He was the recipient of the 
Dommer prize at EPFL (1st rank among all graduates), and is currently 
leading a Young Researcher ANR grant.	  



Hardness of Approximation Between P and NP 
 

Aviad Rubinstein 
UC Berkeley	  

The first question we computer scientists ask when facing a new algorithmic challenge 
is: is it NP-hard, or is it in P?  Surprisingly, for many important problems, the answer is 
“neither!” I will discuss recent progress towards understanding the complexity of those 
problems. 

 
Biography: 
Aviad Rubinstein is a PhD candidate at UC Berkeley, advised by Christos 
Papadimitriou. His research looks, through the “Lens of Computation,” at a 
variety of fundamental problems from evolution, statistics, stopping theory, 
and game theory. He is supported by a Microsoft Research PhD Fellowship. 
His papers were recently awarded the FOCS 2016 Best Paper Award, as well 
as Best Student Paper Awards at ITCS 2017, FOCS 2016, ITCS 2016, and 
STOC 2015. 



Learning from People 
 

Nihar Shah 
UC Berkeley	  

Learning from people represents a new and expanding frontier for data science. Two 
critical challenges in this domain are of developing algorithms for robust learning and 
designing incentive mechanisms for eliciting high-quality data. In this talk, I describe 
progress on these challenges in the context of two canonical settings, namely those of 
ranking and classification. In addressing the first challenge, I introduce a class of 
“permutation-based” models that are considerably richer than classical models, and 
present algorithms for estimation that are both rate-optimal and significantly more 
robust than prior state-of- the-art methods. I also discuss how these estimators 
automatically adapt and are simultaneously also rate-optimal over the classical 
models, thereby enjoying a surprising a win-win in the bias-variance tradeoff. As for 
the second challenge, I present a class of “multiplicative” incentive mechanisms, and 
show that they are the unique mechanisms that can guarantee honest responses. 
Extensive experiments on a popular crowdsourcing platform reveal that the theoretical 
guarantees of robustness and efficiency indeed translate to practice, yielding several-
fold improvements over prior art. 

 
Biography: 
Bio: Nihar B. Shah is a PhD candidate at the University of California, 
Berkeley.  He is the recipient of the Microsoft Research PhD Fellowship 
2014-16, the Berkeley Fellowship 2011-13, the IEEE Data Storage Best 
Paper and Best Student Paper awards for the years 2011/2012, and the 
SVC Aiya Medal from the Indian Institute of Science for the best masters 
thesis in ECE. His research interests include statistics and machine 
learning, with a current focus on applications to learning from people. 


