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Introduction: Smart Autonomous Majordomo A mobile robot for assisting a disabled/ageing person in his environment.  Mobile base, with an arm and a gripper.  High-level actions: • Moving in an apartment; • Visually recognizing an object; • Grasping / dropping an object with the arm.



Typical scenarios: answering user’s requests.  Fetching an object in the apartment (e.g., « I want my pill box »).



Scenarios are manually encoded so far.  Too many possible scenarios.



Our approach:  Generating scenarios and then executing them.  Chaining task planning (scenario generation) and finite-state automation (scenario execution).
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Scenario Generation A scenario is identified to a sequence of tasks (a plan). STRIPS planning: problem + domain = plan.  The SAM domain, e.g., PDDL operator for moving a mobile base: (:action move-mobile-base :parameters (?pt1 - point2D ?pt2 - point2D ?pt - point3D ?r - rotation3D ?a – angle) :precondition (and (mobile-base ?pt1 ?a) (path ?pt1 ?pt2) (arm-transportation ?pt ?r) (arm-pose ?pt ?r) (not-open-clamp)) :effect (and (mobile-base ?pt2 ?a) (not (mobile-base ?pt1 ?a))))



 Initial state = description of the current state of SAM.  Goals = specified by the user.



Constraint Programming Temporal planner [Vidal 06]  2nd rank in Optimal Track at IPC’04; Distinguished Performance prize at IPC’06.  Turns a planning problem into a constraint programming one.
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Scenario Execution Interactive Scenarisation ENgine [Leroy 05].  An interpretor of finite state automata.



Events and handlers. An action of a plan is identified to a state of an automaton.
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Experimental Setting



Indoor environment. 6 DOF arm. Navigation with potential fields. Visual servoing for grasping [Joint et al. 04].
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Experiments (1/2) Plan, generated by CPT, for a scenario of object grasping / dropping: 0: (arm-position-for-transportation ptr3 rotr3 ptrt rotrt) [1] 1: (move-mobile-base pt1 pt2 ptrt rotrt abm) [1] 2: (arm-position-in-front-of-scene table ptrt rotrt ptr1 rotr1) [1] 3: (choose-object-in-scene table migralgine ptr1 rotr1) [1] 4: (arm-position-in-front-of-object migralgine ptr1 rotr1 ptr2 rotr2) [1] 5: (open-clamp) [1] 6: (blindly-move -gripper-towards-object migralgine ptr2 rotr2 pt2 abm) [1] 7: (close-clamp-on-object migralgine ptr2 rotr2 pt2 abm) [1] 8: (arm-position-for-transportation ptr2 rotr2 ptrt rotrt) [1] 9: (move-mobile-base pt2 pt3 ptrt rotrt abm) [1] 10: (move-mobile-base pt3 pt4 ptrt rotrt abm) [1] 11: (move-mobile-base pt4 pt5 ptrt rotrt abm) [1] 12: (arm-position-for-drop ptrt rotrt ptrd rotrd) [1] 13: (drop-object migralgine pt5 abm ptrd rotrd) [1]



Performances: 0.08s on a 4-core computer at 3.66 GHz with 3.37 Go RAM. ICARCV’10 – December 7-10, 2010 - Singapore
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Experiments (2/2) Scenario (excerpt) in XML format, used by ISEN: on_entry21() on_entry22() on_entry23() on_do2() on_exit2() 
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