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ObjectivesïNowadays, Future Industrial Robots

Dextereous Manipulation and Flexibile Automation for Manufacturing 

Applications

Á Ambituous, nevertheless logical demands:

Á Dextereous Manipulation : Area of robotics in which
multiple manipulators or fingers cooperate to grasp and
manipulate objects;

Á Flexible Automation : Ability for a robot or system to be 
quickly and easily re-tasked to change product design for 
both low and high mix manufacturing (capacity-volume 
and product variants flexibility)

Á Robots are currently incapable of competing with human to
perform dexterous tasks (contact tasks) in a flexible manner!

Á Role of compliance (dexterityź flexibility)?



Active compliance controlïa 30 years old idea (Mason 

1985), still not alive in industrial (conventional) robotics



INTERACTING WITH A GODZILLA



WHICH SENSE IS CRUCIAL FOR CONTACT?



Pioneering work in force and compliance control (since 1987)

Challenges: sampling time, quantization, time lagsé.
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Actual HRI summary: Everybody moves and guides a robot.



Research on Active Compliance Control (30 years after) :
Position based impedance and force  control

Target Impedance/Force Position based impedance/force control C-frame

Robust control design 

Matlab Toolbox

CartPose cl = hl.getPose();

lArm. setComplianceGains(ENGAGE_CONFIG);

lArm.setComplianceFrame(CartPose())

lArm << MoveLin(cl); CURL++ (ROS)

Open-Control (C5Gopen,

KUKA RSI , ORiN etc.)

Planing and programming



For  Compliance Control Testing (including process forces 

ïmodelling/experiments) 

AUGMENTED REALITY


