Keywords: 

The robotics community must collaborate to create robotics systems of the same quality than in the computer science and physics community. ROS is the tool that allowed to scale-up.

Motivations -Plumbery

Middleware

• Publication/subscription transmission on anonymous messages (Message Passing)

• Record and playback messages

• Requests/answers using remote procedure calls 

Motivations -Ecosystem

• Messages standardization for the robots

• Model description language (even if imperfect)

• Geometry -Dynamical libraries for robots

• Preemptable remote procedure calls

• Diagnostics

• Pose estimation OpenHRP AIST Dynamics Simulator

• Uses a mixture of generalized and maximal coordinates formulation

• The generalized coordinates are used to compute the robot state.

• This assumes a perfect rigid body dynamics (true for a high PID control)

• The maximal coordinates are used to compute the rest of the world state.

• Specific compliant joint are introduced in the direct dynamics of the robot. x , q

LAAS-CNRS

velocity νi = [ ẋ T , ω T ] T ∈ R dim(i) force F i ∈ R dim(i)
acceleration νi i-th constraint h e (x , q) = 0, h i (x , q) ≥ 0, Robotics Principia [Hsu,Simpar,2014] i-th constraint h e (x , q) = 0, h i (x , q) ≥ 0, i-th constraint h e (x , q) = 0, h i (x , q) ≥ 0, T 0 L(t, q(t), u(t))dt q(t) = f (q(t), u(t)), t ∈ [0, T ] q(0) = q 0 , T > 0 0 ≤ gh(q(t), u 

then M i νi = F i M ν = F M i νi = m i δ 0 0 I i ẍi ωi = f τ -ω × Iω = F i
speed J i1 ν 1 + • • • + J ik ν k + • • • + J in ν n + c i = 0 all together J ν + c = 0 (1) M ν = F c + F LAAS-
speed J i1 ν 1 + • • • + J ik ν k + • • • + J in ν n + c i = 0 all together J ν + c = 0 (1) M ν = F c + F with F c = J T λ then M ν = J T λ + F LAAS-
speed J i1 ν 1 + • • • + J ik ν k + • • • + J in ν n + c i = 0 all together J ν + c = 0 (1) M ν = F c + F with F c = J T λ then M ν = J T λ + F then with (1) J(M -1 J T λ + M -1 F ) + c = 0 then Aλ = b with A = JM -1 J T et b = -(JM -1 F ext + c) LAAS-

•

  Distributed

  /2014 : 111 Supported robots on http://wiki.ros.org/Robots 25/04/2017 : 27 Supported robots on http://wiki.ros.org/Robots 01/05/2014 : 2048 Supported packages on http://wiki.ros.org/Packages 25/04/2017 : 1400 Supported packages on http://wiki.ros.org/Packages Source Robotics Fundation continues ROS -Aug Willow Garage became Suitable Technologies -Aug PR-2 Support is handled by Clearpath Robotics -Aug Hydro Medusa -Jul Indigo Igloo (EOL -Apr 2019) -May Jade Turtle (EOL -May 2017) -May Kinetic Kame (EOL -May 2021) -May Lunar Loggerhead (EOL -May 2019) -May Melodic Morenia (EOL -May 2023) LAAS-CNRS /Laboratoire d'Analyse et d'Architecture des Systèmes Sophia-Antipolis -Jan, 24 th -O. Stasse 13/47 Robotics Principia • Lunar Loggerheard (May 2017-May 2019)

  constraint h e (x , q) = 0, h i (x , q) ≥ 0,

  (t)), t ∈ [0, T ]

Robotics Principia

The problem -The vision Behavior -Game theory

The game score 

Game and other agent representation