
Curriulum VitaeJean-Matthieu Bourgeot
Personal InformationSurname, First name Bourgeot, Jean-MatthieuPlae and date of birth Frane, 15 February 1977Marital status SingleNationality FrenhAddress 197, rue Compagnie Stéphane38420 Le Versoud - FranePhone number +33 4 76 77 30 48Email address Jean-Matthieu.Bourgeot�inrialpes.frPersonal Web page http://www.inrialpes.fr/bipop/people/bourgeotLanguages Frenh (native), English (sienti�).Position sine January 2005 : Researher at the GRACE Lab �Group for Researh onAutomati Control Engineering�, Benevento, Italie.Eduation2001-2004 Ph.D. in Automati Control, Grenoble National Polytehni Institute. Disser-tation: �Control of Nonsmooth Mehanial Systems�. Otober 27th, 2004.2000-2001 DEA (Dipl�me d'Etudes Approfondies), equivalent to a Master thesis, inAutomati Control and Virtual Reality (DEA RVMSC) at the Universityof Versailles Saint-Quentin en Yvelines.1999-2000 Eletrial Engineer of the ENSIEG (Leading Frenh shool in eletrial en-gineering, part of INPG (Grenoble National Polytehni Institute). Exhangestudent at Eole Polytehnique of Montreal in eletrial engineering and dataproessing.1997-1999 Student at the Eletrial Engineering Shool, ENSIEG - INPG, 3 years pro-gram in : eletri power, proess ontrol, signal proessing, omputersiene.1995-1997 University level preparation in Math, Physis and Engineering Sienes for theompetitive exams to entrane to Frenh "Grandes Eoles". Lyée Vauansonde GrenobleTeahing and Researh Experiene2001-2004 Part-time leturing (monitorat). Third of the hourly volume of an assistantprofessor as part of the Higher Eduation Initiation Centre (Centre d'Initiation



à l'Enseignement Supérieur,CIES) of Grenoble - Joseph Fourier University; 64hours of leturing and 10 days of teaher-training per year.2001-2004 PhD thesis in automati ontrol - BIPOP projet - INRIA Rhone-Alpes -Grenoble. Subjet: Control of Nonsmooth Mehanial Systems. Advisors: PrBernard Brogliato & Pr Carlos Canudas-de-Wit.Spring 2001 Master thesis - BIP projet - INRIA Rh�ne-Alpes - Grenoble. Subjet: Plani-�ation and trajetories generation for a biped in a 3D Partially Strutured En-vironment. INRIA Rh�ne-Alpes. Advisors: Pr Bernard Espiau & Dr NathalieCislo.Spring 2000 Master degree Eole Polytehnique de Montréal - Québe. Subjet: Design apath-traking ontroller for artiulated vehiles with a negative o�-axle joint.Advisors: Pr Romano de Santis.SkillsOperating Systems Linux, Solaris, MaOS X, Windows.Programming Languages Java, C, UNIX shells.Meta Languages Maple, Matlab, Silab, Latex, HTMLAtivitiesSientifi ativities and servie to the CommunityReviews Reviewer of papers submitted to the 2004 IEEE Conferene onControl AppliationResearh Groups - Partiipant in the European projet SICONOS (Modelling,Simulation and Control of Nonsmooth Dynamial Systems)- Partiipant in the Frenh projetROBEA : Commande pourla marhe et la ourse d'un robot bipède. (Control of a bipedon walking and running gaits).Eduational Member of the organization sta� of the �2004 Welome semi-nar� for new teahers at Grenoble University (Seminar for 120novie leturers: disussions about eduational methods andabout the role of the teaher).Extra-Professional AtivitiesMain International VisitsU.S.A, Canada, Mexio, Cuba.Sports Skiing, Sailing (employ as safety-sta� in a nautial lub during3 summers) and Mountain-Biking.Researh InterestNonsmooth Mehanis Unilateral Constraint, Linear Complementarity Problem, Cou-pling E�et, Disrete Event Systems, Impat Laws, LyapunovStability.Biped loomotion Biped Impat Shaping, Path-Plani�ation. Trajetories Gen-eration.



General interest Automati Control, Unilateral Constraint, Hybrid, Impat,Lagrangian Mehanial Systems.Researh AtivityTrator-trailer path-traking - [past work℄My �rst researh projets were done in the department of Eletrial Engineering of the Poly-tehni Shool of Montreal under the supervision of Pr Romano DeSantis. First, we worked onpath-traking ontrol for a trator-2-trailers vehile with one oupling joint on axle and the othero� axle. Results are based on exat linearization. Seond, we worked on the ase of a trator-1-trailer with an o� axle hithing with a positive o�set (the oupling is behind the enter of rotationof the trator). Exat linearization is no longer appliable for this system and the problem issolved using Jaobian linearization.My personal ontribution to this subjet:
• Controller design based on input/output linearization for the positive o� axle on�guration.
• Controller design based on exat linearization for the on axle on�guration.
• One publiation [4℄Biped loomotionPlani�ation in 3D -[past work℄My �rst researh on the biped loomotion was done in the BIP researh projet of INRIARh�ne-Alpes, during my master thesis training. I worked under the diretion of Pr Bernard Espiauon two subjets. First, we worked on the generation of trajetories for the biped atuators. Theseautomati generations were based on the ontrol-task approah. A primary task was de�ned : Thestati-stability of the biped, and then the redundany of the biped (15 dof) was used to performseondary tasks like avoiding atuator limits, obstales or minimizing some energeti riteria.Seond, we worked on the plani�ation for a biped in a 3D partially strutured environment.The path-planning problem is seen as �nding a sequene of footholds in a 3D environment, keepingrobot stability, motion ontinuity and working within the strutural onstraints of the biped.My personal ontribution to this subjet:
• Path-planning strategy using A

⋆ algorithm.
• Some gaits generation using di�erent energeti riteria.
• One publiation [3℄Double support walk - [urrent work℄In the �Laboratoire d'Automatique de Grenoble� (LAG) - Control Laboratory of Grenoble - Iurrently studying the biped robot Rabbit. Under the supervision of Pr Carlos Canudas-de-Wit,I am working on the impat shaping of the biped during double impat. We exhibit onditionson the on�guration of the robot during an impat to have a double support phase. In fat theresearh shows that, if the impat on�guration is not properly monitored, the transition betweena single support phase from one leg to the other leg an be done instantly. These onditionsdepend on the steps length, the inertia of the biped and its on�guration.Non-Smooth traking ontrol: - [urrent work℄Most of my PhD was done on the ontrol of non-smooth systems, in the BIPOP researh projetof INRIA Rh�ne-Alpes (whih is the amalgamation of the ontrol part's BIP projet researherswith the NUMOPT projet researhers).



I study, with Pr Bernard Brogliato, the traking ontrol of Lagrangian systems subjet tofritionless unilateral onstraints. The problem is to �nd a spei� ontroller whih an performyli tasks omposed of free motion and onstraint phases (i.e: the tool of a manipulator armswhih performs some tasks in ontat with an obstale and some free motions).In the transition between free and onstraint motion, some impat an our and the stabilityanalysis must inorporate the hybrid and nonsmooth dynamial feature of suh systems.The seond aspet of suh ontroller is the monitoring of the detahment phase. The transitionbetween the onstraint and the free phase is not trivial, the reation fore during this swith mustbe monitored to assure a well done detahment. It was shown that the design of suitable desiredtrajetories for transition phases, is a ruial step.My personal ontribution to this subjet:
• This work provides details on the onditions of existene of ontrollers whih guaranteestability.
• Two ontroller shemes based of Panden-Panja or Slotine-Li ontroller.
• Some possible extensions to multiple impat ases.
• Three publiations [1℄, [2℄ and [5℄Teahing Ativity2001-2004 Part-time leturing (monitorat), as part of the Higher EduationInitiation Centre of Grenoble - U.J.F. Grenoble, Frane - 64 hoursof leturing and 10 days of teaher-training per year.Details of the teahing per year: 2003-2004Eletronis, Master's degree in Engineering (D.W. 19.5h - P.W. 24.5h)1Automati ontrol, Master's degree in Engineering (P.W 21h)2002-2003Eletronis, Master's degree in Engineering (D.W. 18h - P.W. 36h)Automati ontrol, Master's degree in Engineering (P.W. 42h)Programming - C language, Master's degree in Siene (Course & D.W. 9h - P.W 18h)2001-2002Eletronis, Master's degree in Engineering (P.W. 14h)Automati ontrol, Master's degree in Engineering (P.W. 42h)Programming - C language, Master's degree in Siene (Course & D.W. 9h - P.W. 14h)PubliationsPapers[1℄ Jean-Matthieu Bourgeot and Bernard Brogliato. Traking ontrol of omplementarity la-grangian systems. The International Journal of Bifuration and Chaos, speial issue onNon-smooth Dynamial Systems, 2005. To Appear in vol. 15, no 6, June 2005.1D.W. for Direted Work and P.W. for Pratial Work



International Conferenes[2℄ Jean-Matthieu Bourgeot and Bernard Brogliato. Traking ontrol of nonsmooth omple-mentarity lagrangian systems. In Proeedings of the European Control Conferene ECC'03,University of Cambridge, UK, September 2003.[3℄ Jean-Matthieu Bourgeot, Nathalie Cislo, and Bernard Espiau. Path-planning and traking ina 3d omplex environment for an anthropomorphi biped robot. In Pro. of the 2002 IEEEIntl. Conf. on Intelligent Robots & Systems, volume 3, pages 2509�2514, EPFL, Lausanne,Suisse, Otober 2002.[4℄ Romano M. DeSantis, Jean Mathieu Bourgeot, Jean Noel Todeshi, and Rihard Hurteau.Path-traking for trator-trailers with hithing of both the on-axle and the o�-axle kind. InProeedings of the 17th IEEE International Symposium on Intelligent Control, pages 206�211,Vanouver, Canada, Otober 2002.[5℄ Jean-Matthieu Bourgeot and Bernard Brogliato. Traking ontrol of rigid manipulators sub-jet to unilateral onstraints. In Pro. of 6th ASME Conf. on Engineering Systems Designand Analysis, Istanbul, Turkey, July 2002.Oral Communiations, Posters and Frenh Congress[6℄ Jean-Matthieu Bourgeot. Détermination de la on�guration pre-impat du bipède pourobtenir un double support, et introdution d'un modèle d'impat tenant ompte de l'élastiitédu système. Présentation projet ROBEA : Commande pour la marhe et la ourse d'un robotbipède, CNRS, Paris, Frane, 12 Mars 2004.[7℄ Jean-Matthieu Bourgeot. A traking ontrol sheme for omplementarity lagrangian systems.Poster presented at Sionos General Meeting, Barelona, Spain, November 10-11, 2003.[8℄ Jean-Matthieu Bourgeot. A traking ontrol sheme for omplementarity lagrangian systems.Poster presented at WorkShop on Free Boundary Problems, St-Etienne, Frane, September4-6, 2003.[9℄ Jean-Matthieu Bourgeot. Poursuite de trajetoires pour des systèmes soumis à des ontraintesunilatérales et appliations sur les robots bipèdes. Présentation projet ROBEA : Commandepour la marhe et la ourse d'un robot bipède, LRV, Versailles, Frane, 10 juillet 2003.[10℄ Jean-Matthieu Bourgeot and Bernard Brogliato. Poursuite de trajetoires dans les systèmeslagrangiens de omplémentarité. In Presses Universitaires de Valeniennes, editor, Ates desJDA 2003, Journées Dotorales d'Automatique, pages 371�376, Valeniennes, Frane, June2003.[11℄ Jean-Matthieu Bourgeot and Bernard Brogliato. Poursuite de trajetoire pour des systèmesméaniques lagrangiens soumis à des ontraintes unilatérales. In 17emes Journées des JeunesCherheurs en Robotique, pages 20�26, LRV, Versailles, April 2003.Researh Reports[12℄ Jean-Matthieu Bourgeot and Bernard Brogliato Robustness analysis of Passivity-based Con-trollers for Complementarity Lagrangian Systems. Inria Researh Reports Nr. 5385, Novem-ber 2004 http://www.inria.fr/rrrt/rr-5385.html.[13℄ Jean-Matthieu Bourgeot and Bernard Brogliato Traking Control of Complementarity La-grangian Systems. Complementarity Lagrangian Systems. Inria Researh Reports Nr. 5384,November 2004 http://www.inria.fr/rrrt/rr-5384.html.


