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Discussion points - agenda

› Short intro on how we do things in our robotics lab
› Communication through ROS
› Control methods for human-robot cooperation
› Simulation tools used
› Strengths and limitations of different types of collaborative robots
› Calibration and safety aspects of robots
› Use-cases for human-robot cooperation in the lab

› Questions, viewpoints and interactions are strongly encouraged!
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Communication – ROS 

› ROS is the core communcation network in 
the lab
› ROS master on lab PC (or on AGV)

› Different interfaces for Real-time data 
exchange with different manipulators
› KUKA – Fast Robot Interface (FRI)
› Panda – Franka Control Interface (FCI)
› UR – Real-Time Data Exchange 

Protocol (RTDE)
› ROS comes with different communication

types which cover our different needs:
› Topics
› Services
› Actions
› Parameters
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Control methods for human-robot cooperation

› Control 
› MoveIt!
› Impedance – admittance control
› Cartesian space vs Joint space

(even tendon length or force for the
GH2)

› Learning
› Supervised learning
› Reinforcement learning
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Simulation tools

› Gazebo, Rviz (visualization)
› RoboSuite – Mujoco
› Augmented reality for path planning

› Those simulation tools are used mainly
for two purposes:
› Safety: testing without endangering

the material or the operators, 
checking for collisions in the
environment

› Learning: learning a task from 
scratch without endangering the
material or environment
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Collaborative robots 

› Importance of number of DOFs
› Importance of payload
› Trade-off between stickiness and 

precision
› Different programming levels:

› Block programming
› Low-level programming
› Interfacing to ROS or 

Matlab/Simulink
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Calibration and Safety

› Calibration
› End-effector calibration
› Payload calibration

› Safety
› Max speed
› Max acceleration
› Max force
› Safety planes
› Limited workspace (restricted access, 

different speed, acceleration, etc limits)
› Change torque
› Emergency stop button
› Restricted access to the lab and 

training for unexperienced operators
› Risk assessment



Sticky-box safety
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Use-cases for human-robot cooperation in the lab
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