Learning to Coordinate BehaviorsPattie Maes & Rodney A. BrooksAl-LaboratoryMassachusetts Institute of Technology545 Technology SquareCambridge, MA 02139pattie@ai.mit.edubrooks@ai.mit.eduAbstractWe describe an algorithm which allows a behavior-based robot to learn on the basis of positive and negative feedbackwhen to activate its behaviors. In accordance with the philosophy of behavior-based robots, the algorithm is completelydistributed: each of the behaviors independently tries to find out (i) whether it is relevant (ie. whether it is at all correlatedto positive feedback) and (ii) what the conditions are under which it becomes reliable (i.e. the conditions under which itmaximizes the probability of receiving positive feedback and minimizes the probability of receiving negative feedback).The algorithm has been tested successfully on an autonomous 6-legged robot which had to learn how to coordinate its legsso as to walk forward.Situation of the ProblemSince 1985, the MIT Mobile Robot group hasadvocated a radically different architecture forautonomous intelligent agents (Brooks, 1986). Insteadof decomposing the architecture into functionalmodules, such as perception, modeling, and planning(figure 1), the architecture is decomposed intotask-achieving modules, also called behaviors (figure 2).This novel approach has already demonstrated to be verysuccessful and similar approaches have become morewidely adopted (cfr. for example (Brooks, 1990)(Rosenschein & Kaelbling, 1986) (Arkin, 1987)(Payton, 1986) (Anderson & Donath, 1988) (Yamaushi1990) (Zhang, 1989)).