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Bo�om up development of a robot's basic socio--cogni�ve abili�es for joint ac�on

Amit Kumar Pandey, Aurélie Clodic, Lavindra de Silva, Severin Lemaignan, Mathieu Warnier, Rachid Alami LAAS, CNRS, 7 avenue du colonel Roche, BP 54200, 31031 Toulouse, France akpandey@laas.fr, aurelie.clodic@laas.fr, ldesilva@laas.fr, severin.lemaignan@laas.fr, mwarnier@laas.fr, rachid.alami@laas.fr Verifying the affordance es�mated by the robot from the human's perspec�ve to take the object, which is currently hidden from the human. Agent--Agent Affordance [START_REF] Kumar Pandey | Towards Planning Human--Robot Interac�ve Manipula�on Tasks: Task Dependent and Human Oriented Autonomous Selec�on of Grasp and Placement[END_REF] Affordance Graph: Combining inter--agent and agent--object affordances [START_REF] Kumar | Taskability Graph: Towards Analyzing Effort based Agent--Agent Affordances[END_REF] Which further facilitates developing frameworks for planning joint tasks:

--for day--to--day interac�ve manipula�on --for behaving proac�vely

To give: PR2 robot is giving the object by es�ma�ng effort, visibility, reachability and graspability

To hide: PR2 robot hiding the object from human's perspec�ve To show: PR2 robot is showing the object by analyzing from the human's perspec�ve

The robot es�mates the comfortable hand--over posi�on and proac�vely reaches out to take the object from the human. Reduces human effort and confusion in the joint task.

--for shared planning Shared plan generated by the robot to clean the table, reducing each individual's effort

Planning day--to--day HRI tasks [START_REF] Kumar | Affordance Graph: A Framework to Encode Effort--based Affordances for day--to--day HRI[END_REF] Proac�ve robot [START_REF] Kumar Pandey | Towards Task--Aware Proac�ve--Sociable Robot based on Mul�--State Perspec�ve--Taking[END_REF] 

  Inspired from Child Development and Human Behavioral Psychology Discovered basic blocks for socio--cogni�ve capabili�es for Joint ac�on Iden�fied key Challenges from Human--Robot Interac�on (HRI) and Social Robo�cs perspec�ves Developed generic frameworks to elevate the robot's reasoning capabili�es of: affordances: what an agent might be able to do for other agent Agent--Object affordances: what an agent might be able to do with objects