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Decisional autonomy

Definition: 
• The ability of the robot to act autonomously. 

Levels:
• It ranges from the simple motion of an assembly 

stopped by a sensor reading, to the ability to be self 
sufficient in a complex environment. 

Dependencies:
• Perception
• Cognition
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Levels (from 5 to 11)

• Simple autonomy with environment model

• Task autonomy

• Constrained task autonomy 

• Multiple task autonomy 

• Dynamic autonomy 

• Mission oriented autonomy 

• Distributed autonomy 

Decisional Autonomy
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Dynamic autonomy

• The system is able to alter its decisions about 
actions (sub-tasks) within the time frame of 
dynamic events that occur in the environment so 
that the execution of the task remains optimal to 
some degree. 

Decisional Autonomy

• Ability targets: 
– Decision validation mechanisms 
– User driven decisions
– Certification of decisions 
– Decisions based on uncertain data 
– Decision layering 

• Domain applications:
– Civil
– Commercial (toward mission oriented autonomy)
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Toward higher levels of autonomy
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RoboEarth
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Web-based knowledge services
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Web-based knowledge services
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Web-based knowledge services
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SWARM Ontology
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SWARM Ontology
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Fighting the Curse of Dimensionality with Distributed 
Representations

Decisional Autonomy

Neural Probabilistic 
Language Model
• simultaneously a distributed 

representation for each word 
along with the probability 
function for word sequences, 
expressed in terms of these 
representations.
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Joint Learning of Words and Meaning Representations
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Visual Question Answering (VQA)
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Architectures in VQA
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The VQA-Machine: Learning How to Use Existing Vision 
Algorithms to Answer New Questions
Authors: Peng Wang, Qi Wu , Chunhua Shen, Anton van den Hengel
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Explicit Knowledge-based Reasoning for VQA
Authors: Peng Wang, Qi Wu, Chunhua Shen, Anton van den Hengel, Anthony Dick
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