
IntellAct, ERF 12.3.2015 in Vienna 

IntellAct (2011-14): Intelligent observation and 
execution of Actions and manipulations 

SEVENTH FRAMEWORK PROGRAMME, ICT-2009.2.1, COGNITIVE SYSTEMS AND ROBOTICS 

SDU (co-ordinator) 

UGOE 

JSI 

CSIC 

MMI 

UIBK 



IntellAct, ERF 12.3.2015 in Vienna 

Status on Production in Europe 

• Only ca. 15% of production is performed by robots 

• Robots are used primarily for large batch size 
production 

• Set-up times for automated robot solutions are still 
long and therefore are robot solutions expensive 

• In particular SMEs avoid the use of robots because of 
these complexities and costs 

• Assembly is done by hand 
→Production moves to ‘low wage  

countries’ 

 
Typical industrial assembly problem  
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IntellAct Objectives 

• Learning to 
– execute robot actions 

– monitor human and robot 
actions 

    Programming by 
Demonstration (PbD) 

• Learning takes place on a 
semantic level not only on 
a trajectory/motor level! 

• Requires scene and action 
understanding! 
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Demo 

../../../../sequences/intellActReview2014/Demo4.mp4
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Computer Vision in Production 

• Vision can substitute 
positioning hardware 

• 2D vision increases 
complexity 

– Vision does not work! 

//upload.wikimedia.org/wikipedia/commons/2/23/Bowl_Feeder.jpg
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Contributions of IntellAct 

• 3D Object recognition, 
pose estimation and 
tracking in a controlled 
environment 

• Mid-level representations 
that bridges towards 
action understanding  

Aksoy, E. E., Abramov, A., Dörr, J., Kejun, N., Dellen, B. & 
Wörgötter, F. (2011). Learning the semantics of object-action 
relations by observation. The International Journal of 
Robotics Research, 30, 1229-1249. 
Buch, A. G.; Yang, Y; Krüger, N.; Petersen, H. G. "In Search of 
Inliers: 3D Correspondence by Local and Global Voting". IEEE 

Conference on Visual Pattern Recognition (CVPR), 2014.  
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Object Learning 

Pose Estimation 

One Shot Object Learning as 
alternative to CAD models  
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Dexterous Gripping 

• The design of appropriate 
hands and fingers is a cost 
factor for few-of-a-kind 
production 

• Dexterous Gripper allow for 
a higher degree of flexibility 
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Alternative Solution: Designing fingers in 
Simulation 

Adam Wolniakowski, Konstantsin Miatliuk, Norbert Kruger, Jimmy Alison Rytz.  Automatic 
evaluation of task-focused parallel jaw gripper design SIMPAR 2014 

../../../sequences/adamMovies/goodgrasp1.avi
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Status on Robot Control 
• Mostly position control in industry 

– Force-Torque is usually not touched 

• However, humans can make efficient use of force torque 
information 

Tilt

• Strategy  
– Distance minimizing 

– Insertion-focused 

 

Fares Abudakka, Bojan Nemec,  Aljaz Kramberger, Anders G. Buch, Norbert Krüger, and Ales Ude.  Solving  Peg-In-Hole Tasks 
by Human Demonstration and Exception Strategies. Industrial Robot: An  International Journal, Vol. 41 Iss 6 pp. 575 - 584 
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Conclusion 

• Set-up times need to be reduced 

• IntellAct 
– Made Vision Working in controlled scenarios using 3D 

approaches 

– Provides a Mid-level vision framework 

– Exploits potential dexterous manipulation 
• However, design by simulation might be more promising due to hardware 

issues 

– Developed robot control techniques which allow for 
adaptation of trajectories based on FT information 

• IntellAct provides methods and technology for 
achieving faster set-up times 
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Next step: Reconfigurable Cell 

Our system  

Initial installation time 1-3 days 

Operator training 3-5 days 

Training of new assembly tasks 4 hours 

Assembly task 

Production mode Batch production 

Part dimensions min: 10x10x10 [mm]/ max: 300x300x300 [mm] 

Part materials Rigid, non transparent metals, plastics or wood 

Part weights < 3 [kg] 
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Thank you 
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Other Use Cases 
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Other Use Cases 


