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1. Phd subject 
1.1.Description and title

"Deep  Learning  for  real-time  whole-body  motion  planning  applied  to  humanoid 
robots".
In humanoid robotics an important challenge to tackle is to  plan whole-body motions in real-
time. The main difficulty arises from the large sets of possible motions submitted to several 
feasibility constraints. The current control architecture used for motion generation is quite 
complex,  and  is  computationnally  involved  when  simulated  for  planning  purposes.  In 
previous  work  with  N.  Perrin  [2],  we  have  started  to  develop  machine  learning  based 
techniques to represent such feasible motions in a compact manner, and to speed by an 
order of magnitude the time to decide if the transitions between two foot-print is feasible. Due 
to  the  dimensionality  curse,  this  involved  to  develop  several  new methods  to  make  the 
problem tractable. This Phd aims at expand this work to whole-body motions by using very 
recent machine learning techniques.

1.2.Scientific context.
 In a previous work [2] we have used a coupling between Support Vector Regression and 
reduced controllers to learn the feasible transitions between foot-steps for a humanoid robot 
and  perform real-time  step  planning.  This  Phd  will  investigate  a  recent  breakthrough  in 
speech recognition  using large dictionary  [1].  The key ingredient  is  the use of  massivily 
parallel Deep Neural Network to learn thousand of basic sound units calls sonems. Those 
sonems are  the  basic  vocabulary  to  build  phonems.  The  breakthrough  comes  from the 
capacity  of  the  system  to  handle  large  set  of  signals  describing  fundamentals  block  of 
speech. A similar problem exists when one tries to represent fundamental block of motions 
for  a  multi  degree-of-freedom  humanoid  robot.  Whereas  in  the  speech  recognition 
community peoples try to build a relationship between such a signal and a meaning, we will  
try to build the relationship between the motion span by the robot and its controllers (and 
controllers parameters).  The re-formulation of the underlying approximation problems and 
the probabilistics models have a huge potential for robotics application.
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2. Skills

The candidate is expected to have strong skills in Machine Learning and C++. 
Knowledge on GPU will be appreciated. Good skills in English is required. 

3. Environment

The GEPETTO team is a wolrd-wide recognized team in motion-planning for 
humanoid robots.  The platform is a humanoid robot HRP-2, the only one outside 
Japan. This robot is well-known for his high-quality, and the possibility to test state-
of-the-art motion and control algorithm for humanoid robotics. The GEPETTO team is 
part of the Laboratory of Analysis and Architecture of Systems (LAAS), located in 
Toulouse, France. The salary is fixed by national regulation and is not negotiable.

3. Application

Dead-line : 20/04/2012

Please send us the following documents for application:

1) application letter; 
2) Curriculum Vitae (with contact details)
3) two academic references;

4. Contact persons

Olivier Stasse : ostasse@laas.fr
Florent Lamiraux : florent@laas.fr
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