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Motivation 

Current techniques of human-robot object 

transfer usually consist in following a trajectory 

completely defined before the motion starts, 

limiting thus the capacity to adapt the motion 

plan to the uncontrolled human behavior. 
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Problem 

The robotic arm motions usually do not rely on 

characteristics of the human motion dynamics, 

while the object transfer itself is generally 

realized without using sensing information as 

the human does with his hand. 
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Main Goals 

• To design a model of the cognition of fluent object exchange using a human-

human set-up in which it is considered a representative sample of the kinds of 

normal variations, un-modelled, and unpredictable events and situations. 
 

• To model how the goals and intentions of the exchange motions can be 

reliably detected, recognized and used to drive the on-going object exchange 

interaction. 
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Platform 

KUKA LWR 
KUKA GmbH, Germany 

IH2 AZZURRA 
Prensilia SRL, Italy 
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Affordances 

“Gibson developed an interactionist view of 

perception and action that focused on 

information that is available in the environment” 
 

Greeno, J. G. (1994). Gibson's affordances. 

Psychological Review, Vol. 101(2), Apr 1994, 336-342. 
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Overall System 
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Semantic-Ontological Approach 

https://www.flickr.com/photos/bpanulla/ 
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Ontologies 

• A model of (some aspect of) the world 

• Introduces specific-domain vocabulary 

• Often includes names for classes and relationships 

• Specifies intended meaning of vocabulary 

• Designed using logical formalism 
• Description Logic languages – OWL-DL SHOIN 

• Consists of two parts 
• Set of axioms describing structure of the model – A-Box (A) 

• Set of facts describing some particular situation – T-Box (T ) 

FOL DL 

Class Concept 

Property Role 

Object Individual 

⇔ ^ 
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Conceptual Model 
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Learning & Reasoning (I) 

• Each robot-environment interaction produces feedback about the process 

• This information is stored and then used for reasoning about the most 

suitable strategy 

• The proposed strategy is evaluated and then prioritized among others, 

emulating a priority queue 
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Learning & Reasoning (II) 

• For inferring the most suitable strategy, adapted to the current interaction 

environment, the following inputs are collected: 

• Scene perception  Segmentation, Detection, Tracking & Estimation 

• Experience from previous interactions  Feedback from the controller 

• Object-embedded orientation sensors  Custom solution 

• Based on this data, the OBEliSK inference engine proposes an exchange 

strategy to be executed by the robotic setup controller 
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Learning & Reasoning (III) 
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Learning & Reasoning (IV) 
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Knowledge Management 

• Usually done through ontology 

editors, such as Protégé 

• Requires a strong background 

on logics and semantics 

• Intended to be used by 

researchers without 

expertise in this field 

• Ad-hoc web-based management tool 

• To be used for handling 

experimental data 

• Transparent for end users 

• Reduces complexity and 

provides fail-safe data 

management 

• Standard communication 

languages/formats 

• OWL, XSD, RDF/XML, 

RDFS, SPARQL, JSON 

 • Comprehensive, extensible, reusable 
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Conclusions 

• Innovative approach, based on affine ideas from related and state of the art 

projects 

 

• Merging Computer Vision and Semantic Web through handling affordances and 

cognitive science 

 

• Human nature knowledge characterization 

• Main goal  Fluent interaction between humans and robots 

• Extensible and interoperable approach  Opens up new application fields 

 

• Fully-featured model for human-common objects exchange 

• Data provided by human-human experiments carried out by experts 

 

• Multisource, scene-aware inference & reasoning 

• Core part of a complex robotic set-up 

• Control algorithms rely on the knowledge provided by our approach 

 

• Final evaluation  Early 2015 
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