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1. Understand the situation 
(uncertainty)

3. Execute actions  
(interactions, safety, speed)

2. Reasoning (adapt to humans, learning)



Embodiment

Physical interaction



USING PREFERENCES
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Which preferences? 
How to choose the best plan? 



HUMAN-ROBOT INTERACTION

User modelling 
Multiple Speech levels 

Gestures 
Expressions
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SAFETY

Head orientation 
Open mouth 
Maximum force

Proximity 
Maximum force 

Physical fuse 
Emergency stop

Project: PTI+ Neuroaging



7

PRIVACY

Fragility measure 
Human activity

Project: SeCuRoPS



COHERENT (COLLABORATIVE HIERARCHICAL ROBOTIC EXPLANATIONS)

 

Call 2019 Full Proposal Template 

 Page 3 of 33 

1. Scientific and technological quality 

1.1 Long-term vision of a science-enabled technology 
Recent developments in algorithms for explainability in artificial intelligence are very useful for 
robotics, but they are not enough. Robots are complex systems comprised of many processes 
that interact with each other to complete a task. Therefore, relevant explanations may come 
from any of the subsystems, such as machine learning-based motions, task planners or 
behavioural decision-making tools, and may need to be combined to provide an 
understandable argument. We envisage a need for a hierarchical explanation framework able 
to determine where shall the information for the explanation be acquired from and to combine 
the information from different subsystems to provide a more generic reason behind the robot’s 
actions. 

Moreover, if explanations are required for successful assistance or collaborative tasks, they 
need to be addressed immediately, while the robot is executing the task. This presents an 
additional challenge, because explanations are of partially executed plans, and because the 
computational time is limited. In addition, explanations with high user acceptance need to take 
into account user preferences, as well as contextual and environmental information. Therefore, 
bi-directional communication is essential to automatically generate assistive plans and actions 
tailored to be accepted by a specific user. An overview of the COHERENT concept is shown 
in Fig. 1. 

 
Fig. 1 Overview of COHERENT goals: hierarchical explainability components (HEC) at 
different layers, explainability along with the execution (EAE) and evaluation of the bi-

directional human-robot interaction (HRI) with subjects. 

  

Finally, it is essential to define measures to evaluate the effectiveness of the explanations on 
the users. Repeatable and measurable tests on different levels of explainability will allow the 
AI-systems from the hierarchical explanation framework to compare different solutions and test 
novel developments from the community. 

 

1.2 Ambition and quality of the objectives 
The COHERENT project will build on the idea of developing trustable robot assistants in 
manipulation tasks. To achieve this long-term goal, we define three main objectives. 

(HEC) hierarchical explainability components at different layers 
(EAE) explainability along with the execution
(HRI) evaluation of the bi- directional human-robot interaction 



EASY TEACHING AND GENERALISATION
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ASSISTIVE ROBOTICS OPEN LAB
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▸ Real impact to change people’s life 
▸ Create a new economy

▸ Empower users (caregivers and elders)



CONCEPTS FOR DISCUSSION
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