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Program Robotix-Academy Roadshow 29/04/2021

Program
9h00

9h15 Welcome
9h15

10h15

Robotic Assistance to Industrial Processes J-F ANTOINE; A. KUMAR; M. TAGHBALOUT;
V. PAPOT; F. LEONARD

10h15
10h30 Coffee Break

10h30
11h30

Robotics : Towards Programming by Demonstration Robin PELLOIS

11h30
12h30

Presentation n°3 (UC Birkenfeld) Sebastian GROSS

12h30
13h30 Lunch Break

13h30

15h

Workshop A: Calibration of a 2D Camera on a robot flange Ali KANSO

15h

16h30

Workshop B: Intelligent Robotic System for Solving 
Dissection Puzzle

Ali KANSO

16h30
Closure

Click here to join the Roadshow



Page 5

Workshop A: Calibration of a 2D Camera on a robot flange5

Robotics : Towards Programming by Demonstration4

Presentation of UC Birkenfeld3

Robotic Assistance to Industrial Processes2

Program1

Agenda

Workshop B: Intelligent Robotic System for Solving Dissection Puzzle6



Page 6

Robotic Assistance to Industrial Processes

Hybrid Force - Position Control of Cobot through External Port 

Cable Driven Parallel Robot for Agile part handling

Robotic Grinding of large casting part
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Proposed control diagram
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First step : Identification method with the parameter optimization algorithm

The joint positions q and the reference
torques Γ are acquired at a frequency
of 250 Hz

joint velocities and accelerations are
estimated using a bandwidth-limited
derivative filter, applied after removing
aberrant samples with a 5th order median
filter

Criteria:
• Squared error between measured and

estimated torques.
• Positivity of inertia matrix
• Positivity of motor inertia
• Positivity of friction parameters
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Méthode d'identification avec l’algorithme d'optimisation des paramètres.

Comparison of measured, filtered and estimated joint torques with ∶ 𝑵𝑹𝑴𝑺𝑬 = 𝟏𝟎𝟎 ∗ ∑ 𝛤𝒇𝒋 − 𝛤 𝒋 /𝛤𝒇𝒋

𝟐
 
𝒋

 

Identification of 57 parameters with a good % accuracy
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07/06/2021

Second step : Effort measurement :

using dynamic robot modeling and identification we have :

with :

therefore:

𝜏 =  𝑀 𝑞 ⋅ �̈� 
𝜏 = 𝐻

q joint position  
M: Inertia matrix 
H: Centrifugal, Coriolis and 
Gravity torques
J : Jacobian

 

𝐹 force and torque, applying to the end-effector
𝜏 the external torque corresponding to the 7 links.

In addition, we have:



Page 11

Robotic Assistance to Industrial Processes

Hybrid Force - Position Control of Cobot through External Port 

07/06/2021

Force calculation validation :

Forces applied on the spring along Z Forces applied on the robot along Z
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Actual and desired position

Actual and desired force
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