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On the relationship between Robotics and A.I. Philippe Morignot IMARA Team, INRIA Rocquencourt



Motivation • A.I. sometimes considered as one of the main domains of Computer Science, which includes Robotics as an application domain. – Example: S. Russell, P. Norvig. Artificial Intelligence: A Modern Approach. Prentice Hall, Upper Saddle River, NJ, 2003. Chapters 24 & 25 written by S. Thrun.



• Robotics sometimes considered as the main CSrelated domain, which includes A.I. as a module. – Example: R. Gélin. Le robot, ami ou ennemi ?, Le Pommier, 2006. – « Let’s embed an intelligence into that robot! »
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Mobile Robots
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Intelligent Transportation Systems: CyberCars [Parent 07]
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A.I. in Robotics • The A* algorithm used to search for a collisionfree path in a known environment. • Evolutionnary algorithms used to search for optimal map merging [Li 12]. – Used to relatively localize 2 CyberCars. – « See through » effect.



• Fuzzy logic used to control a CyberCar [Perez 12] • Blackboards used as an architecture for mobile robotics [Hayes-Roth et al. 95] InterSymp – July 31, 2013
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Robotics in A.I. • Forcing integration of software onto a unique platform. – Example: Challenge CAROTTE 09-12.



• « Reality is its own model » (R. Brooks, 90s) – Example: Vision algorithms & natural light.
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Maps in Robotics
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Architecture Sense-Plan-Act [Nilsson 80] Robotic Agent
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2-level architecture [Hayes-Roth et al. 95]



Réactive



Cognitive



Robotic agent Situation recognition



Plan monitoring



Task Planning



Perception



Action



Sensors



Effectors



Environment InterSymp – July 31, 2013



P. Morignot – INRIA Rocquencourt



Page 9



2++-level Architecture [Baltié et al. 07]
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3-level Architecture[Gat 98] Robotic agent Deliberator
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The LAAS Architecture [Alami et al. 98] Agent robotique Deliberative
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Subsumption architecture [Brooks 85]



• No symbol [Brooks 91]. Robotic Agent Finite state automaton n



…



Finite state automaton 2 Parameters Finite state automaton 1 Effectors Sensors Environment InterSymp – July 31, 2013
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Architecture in Intelligent Transportation System Robotic Vehicle



Perception



Path Planning



Sensors



Control



Effectors



Environment



InterSymp – July 31, 2013



P. Morignot – INRIA Rocquencourt



Page 14



In Operational Research (1/2) • Mixed integer programming vs. linear programming: – Variables of a linear program take their value in N and not in R. – The simplex algorithm does not work.



• Branch & Bound algorithm: – Heuristic search in a tree – A node includes the (relaxed) solution on R and additional constraints
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In Operational Research (2/2) (P ) : ∅ (P’) : x’ = (20/7 ; 3) z’ = 59/7, donc z ≤ 8



x1 ≤ 20/7



(P ) : x1 ≥ 3 (P’) : ∅



(P ) : x1 ≤ 2 (P’) : x’ = (2 ; 1/2) z’ = 15/2 , donc z ≤ 7



x2 ≥ /



x2 ≤ 1/2



(P ) : x1 ≤ 2, x2 ≥ 1 (P’) : x’ = (2 ; 1) z’ = 7 , donc z ≤ 7



(P ) : x1 ≤ 2 , x2 ≤ 0 (P’) : x’ = (3/2 ; 0) z’ = 6 , donc z ≤ 6



x1 ≤ 3/2 (P ) : x1 ≤ 1 , x2 ≤ 0 (P’) : x’ = (1 ; 0) z’ = 4 , donc z ≤ 4



S = (1 ; 0 ; z = 4)
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x1 ≥ 3/2



S2 = (2 ; 1 ; z = 7) (P ) : x1 = 2 , x2 = 0 (P’) : ∅
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Conclusion • The differences between A.I. and Robotics seems to reduce to discreteness vs. continuity : – ∑ vs. ∫ – Digital vs. analogic



• But:



– N⊂R – R cannot be enumerated



• « The little piece of the puzzle which is missing », Ch. Laugier, March 2013. – Bayesian LOGic (BLOG [Milch 05]). – The Turing test misses perception! InterSymp – July 31, 2013
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THANK YOU!
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