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Emmanuel Rachelson, PhD Researcher in AI and Machine Learning



Univ. of Liège, Montefiore Institute B-4000 Liège, BELGIUM H +32 489 46 10 93 B [email protected] Í www.montefiore.ulg.ac.be/~rachelson Born June 5th, 1982 — French



Education & Experience Currently 2009 2009 2005–2008 2001–2005 2004–2005 2003–2004



Postdoctoral fellow, with Dr. Ernst and Pr. Wehenkel, Univ. of Liège, Institut Montefiore, Belgium. Invited researcher, EDF Research and Development, Clamart, France. Postdoctoral fellow, with Pr. Lagoudakis, Intelligent Systems Lab, Technical University of Crete. PhD, Computer Science & Artificial Intelligence, Univ. of Toulouse / ONERA, cum magna laude. Engineering degree, SUPAERO — French leading “Grande Ecole” for Aeronautics and Space. Master degree in Control theory, SAID MSc - University of Toulouse. Research intern in Mechanical engineering, University of KwaZulu-Natal, Durban, South Africa.



Research Keywords Publications



Artificial Intelligence, Decision theory, Reinforcement Learning, Planning under Uncertainty, Supervised Learning, Optimization. 1 book chapter, 14 peer-reviewed communications.



Languages French



Native



English



Fluent



Spanish



Working knowledge



Several years in english speaking countries (Canada, USA, South Africa), TOEFL: 297/300 (2003).



Computer skills OS Programming Scientific



Windows, Unix, Linux C, C++, Java, ASM (Atmel, TI) MatLab, Simulink, Protel



Documents Scripting Web



LATEX, Microsoft Office, Open Office Python, PHP (X)HTML, XML, CSS



Editorial implication Events Reviewing



Organization of the workshop “Journées Décision”, March 24th, 2009, Toulouse, France. IEEE Transactions on Automatic Control, Int. Journal of Approximate Reasoning, Int. Journal of AI Tools, Conferences: UAI (program committee), ICML, ICAPS, EWRL, JFSMA, JFPDA.



Teaching Lecturing



“Non-linear Optimisation”, “Probability theory and Harmonic Analysis, an introduction”.



Tutoring



“Reinforcement Learning and Dynamic Programming”, “Applied Mathematics”, “Stochastic Processes”, “Markov Decision Processes”, “MatLab initiation”, “Harmonic Analysis”.



Students



William Lambert, 2009, Online planning for a Eurobot competition. Counselling during scientific summer camps.



Summer



Other activities Arts Sports Associations



Guitar, Soprano and Alto Recorder. Theatre. Role-playing games, writing and playing. Mountain sports (Skiing, Hiking, Climbing, Paragliding), martial arts (Nihon Tai-Jitsu) and swimming. Planète Sciences (scientific animation, formerly ANSTJ), SUPAERO’s student body (2001-2005: president and head of several sections).



Research activities Research interests My research interests span many domains centered on Machine Learning and Decision Making. My PhD thesis work focused on time-dependent problems of sequential decision under uncertainty. At this occasion, I specialized in Planning for Markov Decision Processes with specific focus on time-dependency issues and search methods for large, continuous problems. I also developped a curiosity for supervised learning approaches (kernel-based regression and classification, localized learning), formal computation (spline and polynomial manipulation) and optimization (continuous and combinatorial). My recent work focuses on model-free Reinforcement Learning problems with several directions (forward-backward search, action generalization, large number of actions, bandit formulations, minimum sampling). I also recently investigated some Supervised Learning approaches (Tree induction, Boosting) for applications in Power Systems Optimization and am looking forward to discovering new challenging problems, especially in robotics.



Book chapters E. Rachelson and F. Garcia, Chapter 1: Markov Decision Processes, In Markov Decision Processes and Artificial Intelligence, John Wiley & Sons Inc. 2010, editors O. Sigaud and O. Buffet.



Peer-reviewed conferences and workshops ICAART’11



E. Rachelson, F. Schnitzler, L. Wehenkel, D. Ernst, Optimal Sample Selection for Batch-mode Reinforcement Learning, In proc. of the 3rd Int. Conf. on Agents and Artificial Intelligence, 2011, Rome, Italy.



ICTAI’10



E. Rachelson, A. Ben-Abbes, S. Diemer, Combining Mixed Integer Programming and Supervised Learning for Fast Re-planning, In proc. of the 22nd Int. Conf. on Tools with AI, 2010, Arras, France.



CAp’10



A. Ben-Abbes, E. Rachelson, S. Diemer, L’apprentissage au secours de la réduction de dimension pour des problèmes d’optimisation, In proc. of Conf. Fr. sur l’Apprentissage Automatique, 2010, Clermont-Ferrand, France.



ISAIM’10



E. Rachelson, M. G. Lagoudakis, On the Locality of Action Domination in Sequential Decision Making, In proc. of the 11th Int. Symp. on AI and Mathematics, 2010, Fort Lauderdale, Florida.



ICTAI’09



E. Rachelson, P. Fabiani, F. Garcia, TiMDPpoly : an Improved Method for Solving TimeDependent MDPs, In proc. of the 21st Int. Conf. on Tools with AI, 2009, Newark, New Jersey.



ICAPS’09



E. Rachelson, P. Fabiani, F. Garcia, Adapting an MDP planner to time-dependency: case study on a UAV coordination problem, In proc. of the 4th Workshop on Planning and Plan Execution for Real-World Systems, Int. Conf. on Automated Planning and Scheduling, 2009, Thessaloniki, Greece.



ECAI’08



E. Rachelson, P. Fabiani, F. Garcia, A Simulation-based Approach for Solving Temporal Markov Problems, In proc. of the 18th European Conference on Artificial Intelligence, 2008, Patras, Greece.



CAp’08



E. Rachelson, P. Fabiani, F. Garcia, G. Quesnel, Une Approche basée sur la Simulation pour l’Optimisation des Processus Décisionnels Semi-Markoviens Généralisés, In proc. of Conf. Fr. sur l’Apprentissage Automatique, 2008, Porquerolles, France. Best student paper award by AFIA.



EWRL’08



E. Rachelson, P. Fabiani, F. Garcia, G. Quesnel, Approximate Policy Iteration for Generalized Semi-Markov Decision Processes: an Improved Algorithm, In proc. of the 8th European Workshop on Reinforcement Learning, 2008, Lille, France.



JFPDA’08



E. Rachelson, P. Fabiani, F. Garcia, Un Algorithme Amélioré d’Itération de la Politique Approchée pour les Processus Décisionnels Semi-Markoviens Généralisés, In proc. of Journées Fr. Planification, Décision, Apprentissage, 2008, Metz, France.



ISAIM’08



E. Rachelson, F. Garcia, P. Fabiani, Extending the Bellman equation for MDPs to Continuous Actions and Continuous Time in the Discounted Case, In proc. of the 10th International Symposium on Artificial Intelligence and Mathematics, 2008, Fort Lauderdale, Florida.



ICAPS’07



E. Rachelson, Preliminary Results for Approximate Temporal Coordination under Uncertainty, In proc. of the 17th Int. Conf. on Automated Planning and Scheduling - Doctoral Consortium, 2007, Providence, Rhode Island.



JFPDA’07



E. Rachelson, F. Teichteil, F. Garcia, XMDP : un modèle de planification temporelle dans l’incertain à actions paramétriques, In proc. of JFPDA, 2007, Grenoble, France.



JFPDA’06



E. Rachelson, P. Fabiani, J.-L. Farges, F. Teichteil, F. Garcia, Une approche du traitement du temps dans le cadre MDP : trois méthodes de découpage de la droite temporelle, In proc. of Journées Fr. Planification, Décision, Apprentissage, 2006, Toulouse, France.



Theses, reports and miscellaneous publications PhD’09



E. Rachelson, Temporal Markov Decision Problems; Formalization and Resolution, PhD thesis.



JdT’08



E. Rachelson, Problèmes décisionnels de Markov Temporels : formalisation et résolution, In proc. of Journées des Thèses de la branche TIS de l’ONERA, 2008, Toulouse, France.



EDSYS’07



E. Rachelson, Inclure des actions paramétriques en planification temporelle dans l’incertain : le modèle XMDP, In proc. of Congrès de l’Ecole Doctorale Systèmes, 2007, Albi, France.



JdT’ 06&07



E. Rachelson, Optimisation en ligne pour la décision distribuée dans l’incertain, In proc. of Journées des Thèses de la branche TIS de l’ONERA, 2006 & 2007, Toulouse, France.



MSc’05



E. Rachelson, Coordination multi-robots terrestre et aérien, MSc. thesis, 2005, Toulouse, France.



Previous and current projects 2010



TreeLib Machine Learning library, Release of a C++ library of popular tree and ensemble of trees inference methods, including Extra-Trees, with Dr. P. Geurts.



2010



Bandits in BCI, Reinforcement Learning for the control of image and sound inputs in brain-computer interfaces with the U. of Rouen and the Cyclotron research center in Liège, Project proposal, on hold.



2010



GraphQ: lazy and self-aware Reinforcement Learning.



2010



The OSS(N ) project: finding small sample sets for Reinforcement Learning, with Dr. D. Ernst, application to HIV structured streatment interruption.



2009



Fast replanning for power systems, using statistical learning tools to leverage the complexity of mixed linear programming problems for the intra-daily recourse strategy computation at EDF R&D.



2009



Theory and practice of rollout-based Reinforcement Learning, with Pr. M.G. Lagoudakis and Dr. C. Dimitrakakis. Main contributions: safe local generalization of actions, rollout length limitation.



2006–2008



General-purpose temporal planners under uncertainty TiMDPpoly and GiSM oP , Application to UAV coordination.



2006–2008



Piecewise polynomial functions manipulation, the P OLY T OOLS project.



2007–2008



Simulation of concurrent stochastic discrete events systems within the VLE platform, Application to subway network planning.



2005



Multirobot coordination (UAV and ground robots), MSc project. Crash simulation of composite structures, U. of Natal, research internship, Durban, South Africa. DSP-based guitar effects pedal, engineering project. C-MOS based digital camera, engineering project. French and European Robotics competition, Electronic and global design. Sounding balloons “Zag” and “Spirou”, Electronic design, European space festival.



2003–2004 2003 2002 2000–2001 1998–1999



Software TreeLib TiMDPpoly P OLY T OOLS GSMP for VLE GiSM oP LPI+pendulum OSS(N )+Car



Tree-based Machine Learning methods, including ensemble methods (C++ library, to be released). Exact and approximate Value Iteration with piecewise polynomial representations for TiMDPs. Computing complex operations on polynomial and piecewise polynomial functions (C++ library). Adding the GSMP model to the VLE multimodeling platform (C++ addon). Simulation and policy optimization for GSMDPs using Approximate Temporal Policy Iteration. A graphical experiment using Localized Policy Iteration on the pendulum learning domain A graphical experiment demonstrating an OSS(N ) algorithm on the “Car on the hill” domain.
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Emmanuel Rachelson, PhD Research Engineer 
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Regression - Emmanuel Rachelson 
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Naive Bayes Classifiers - Emmanuel Rachelson 

Nov 22, 2013 - The â€œText Miningâ€� package: http://cran.r-project.org/web/packages/tm/ · http://tm.r-forge.r-project.org/. Useful if you want to change the features ...
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Statistics and learning - Tests - Emmanuel Rachelson 

Oct 16, 2013 - A statistical hypothesis is an assumption on the distribution of a random variable. â–· Ex: test ... introduce basic concepts related to tests through 2 examples. â–· A general presentation ... Quantify the answer. Bonus: what would ..
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Reinforcement Learning, yet another ... - Emmanuel Rachelson 

Introduction. General view. Online problems. Offline problems. Overview. The madhatter's casino. Brainstorming. 2 / 30. Page 5. Introduction. General view.
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Multivariate statistics 2 and clustering - Emmanuel Rachelson 

Oct 2, 2013 - elections, PCA and clustering (k-means and AHC) on hotel data set .... precision, sensitivity or Rand/Jaccard index or (ii) internal: Dunn index.
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Statistics and learning - Statistical estimation - Emmanuel Rachelson 

Sep 18, 2013 - ])âˆ’1 (inverse of Fisher information). (H1) the support D := {X, f(x;Î¸) > 0} does not depend upon Î¸. (H2) Î¸ belongs to an open interval I. (H3) on I ...
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Monte Carlo Markov Chains - Emmanuel Rachelson 

Mar 22, 2013 - estimating the mode of the distribution with density f/âˆ« f. Recipe becomes: take (xi) âˆ¼ L(f/âˆ« f), the estimator is the mode of the histogram of the ...
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Temporal Markov Decision Problems - Emmanuel Rachelson .fr 

Mar 23, 2009 - 1.1.2 From Decision Theory to Discrete-Time Stochastic Optimal Control . 7 ...... 2This model might not be known in advance to the decision-maker, ... Economy planning: portfolio management, investment schedules. ...... TMDPpoly librar
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from data to modelling - Emmanuel Rachelson 

Sep 3, 2013 - mathematical reasoning which leads to dealing with quantitative aspects of ... a new medicine, marketing research and planning . . . Different.
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Statistics and learning - Neural Networks - Emmanuel Rachelson 

Neural Networks. Emmanuel Rachelson, Matthieu Vignes and Nathalie Villa-Vialaneix. ISAE SupAero. 12th December 2013. E. Rachelson & M. Vignes (ISAE).
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Statistics and learning - An introduction to ... - Emmanuel Rachelson 

Nov 22, 2013 - Given 20 years of clinical data, will this patient have a second heart attack in the next 5 years? â–· What price for this stock, 6 months from now?
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Approximate Policies for Time dependent MDPs - Emmanuel Rachelson 

Sep 22, 2007 - Heuristic search for large state spaces, non-SSP problems using policy iteration. â†’ Issues: representing Ï€ (timeline partition estimator + BDD).
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Statistics and learning - Analysis of variance ... - Emmanuel Rachelson 

Oct 23, 2013 - Analysis of variance (ANOVA). Emmanuel ... i ni( Â¯Xi âˆ’ Â¯X)2 (variance between),. S2. R = 1 n. âˆ‘ ... Theorem (1 way-ANOVA formula). S2 = S2.
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Statistics and learning - Multivariate statistics 1 - Emmanuel Rachelson 

Sep 25, 2013 - Output: a nice (set of) representations of the data with key points ... Minor differences for continuous and discrete quantitative variables.
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Approximate Policies for Time Dependent MDPs - Emmanuel Rachelson 

Continuous Time Markov Processes [1]. CTMDP and ... One-step improvement: Ï€n+1 ... sample(): samples a continuous pdf in non zero values in order to.
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Adapting an MDP planner to time-dependency - Emmanuel Rachelson 

dination problem and an application of our algorithm on an adapted version of the .... sity function (pdf) on the sojourn time (or transition dura- tion) â€” or absolute ...
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Branlard Emmanuel - Emmanuel Branlard 

gineering Schools. Fundamental studies in Mathematics, Physics and Computer Science. ... Accelerator theory and cavities electromagnetism : polariza- tion, field ... Published: one year research project on Music and Rhythm of latin america.
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PhD position 

Position Description: This research project proposed, for PhD candidates, is in the area of vibration modeling and analysis of mechanical systems undergoing ...
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phd studentships 

required in aerospace engineering, mechanical engineering, physics, or applied mathematics. â€¢. Some background in fluid mechanics and/or acoustics is ...
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PhD Thesis 

3 The Casimir energy as sum over the Cavity Frequency Modes ...... metallic bulks as the shift in plasmons zero point energy due to their coupling via a quasi-.
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PhD Thesis 

Directrice de th`ese. M. Roberto ONOFRIO . ...... [61] G. Bressi, G. Carugno, R. Onofrio, and G. Ruoso, Measurement of the Casimir ... V. Rivasseau, ed.).
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PhD Students 

Current and graduated PhD students are listed below: - Roberto Zagal Flores ... PhD. in Geomatics, submission planned in 2015. For a survey on temporel GIS ...
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