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RACE

Robustness by Autonomous Competence Enhancement

Focus:

m framework and methods for learning
from experiences

B conceptualizing stored experiences

B adapt plans and behavior ] i@\‘\ “
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The RACE Project

RACE

Robustness by Autonomous Competence Enhancement

Focus:

m framework and methods for learning
from experiences

B conceptualizing stored experiences

B adapt plans and behavior

Experiences: execution traces that... i i—‘ L

Z T

B integrate sub-symbolic and symbolic
representations

B provide a detailed account of

success/failure

£
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Demo Domain

PR2 as Waiter in a Restaurant Environment

Demo: ServeACoffee

http://youtu.be/ugoBXbBtm2E
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Representing Concepts and Instances

OWL-DL Ontology (T-Box):

Class: MoveObjectFromTo
EquivalentTo:
RobotActivity

AND
AND
AND

AND
AND

(hasObject EXACTLY 1 PhysicalEntity)

(hasGetObjectFrom EXACTLY 1 GetObjectFrom)
(hasMoveObjectTo EXACTLY 1 MoveObjectTo)
(hasOverlap SOME Overlaps)

(hasBefore SOME Before)
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Representing Concepts and Instances Il

Blackboard (A-Box) instances:

m basic data type: Fluent
m exchanged through ROS messages
m all fluents are instances of concepts in the ontology

!Fluent
Class_Instance: [MoveArmToSide, moveArmToSidel]
StartTime: [61.142, 61.142]
FinishTime: [66.306, 66.306]
Properties:
— [hasArm, RobotArm, leftArm]
— [hasResult, ActivityResult, succeeded]
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Continual vs. Conditional Planning

m Conditional planning widely employed (RACE, currently)
m computationally hard, limited to smaller domains
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Continual vs. Conditional Planning

m Conditional planning widely employed (RACE, currently)
m computationally hard, limited to smaller domains

m (really) open-ended domains require continual planning (Off et
all. 2011)

El what information to look for
H how to acquire necessary information

m example:

m Tidyup-Robot Project, Freiburg (Dornhege, Hertle 2013)
m ACogPlan, Hamburg (Off. et all. 2011)
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Evaluation of a planning System

m generally not a trivial task (Brenner and Nebel, 2009)
m example: ACogSim (Off et all. 2012)

m evaluate overall system behavior for several domains
m focus on continual planning
m metrics:

is the planner (always) able to perform the given task?

how often switch between planning and acting?

how much time is necessary for the whole planning and reasoning
process

how long is the average planning phase?

how does the performance change with a decreasing amount of initial
knowledge?
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Evaluation of a planning System

m generally not a trivial task (Brenner and Nebel, 2009)
m example: ACogSim (Off et all. 2012)

m evaluate overall system behavior for several domains
m focus on continual planning
m metrics:

B is the planner (always) able to perform the given task?

B how often switch between planning and acting?

B how much time is necessary for the whole planning and reasoning
process

B how long is the average planning phase?

B how does the performance change with a decreasing amount of initial
knowledge?

m another example: RACE Deliverable 5.1 — Evaluation
Infrastructure
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Reasoning
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Learning

m RACE:

m supervised

m (human) instructor gives
tasks and “teaches”
concepts

m (Experience Extractor and
Conceptualizer planned)
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Evaluation

Mixed Reality (Rockel et al. 2013)

m improving object recognition and grasping quality of the robot
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Mixed Reality as Modality for Reasoning

World update

updates success ratio

Blackboard

> Planned

m Mixed Reality gives recommendation
about actions the robot should take
to improve robot capabilities

m can be considered as reasoner

m feeds the blackboard (eventually the
planner)

:

Reasoner
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First Results and Summary
Mixed Reality

m benefits

m automatic change in simulation
m without sensor noise (ideal sensors)
B new sensors objects (not yet in reality available)
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First Results and Summary
Mixed Reality

m benefits

m automatic change in simulation
m without sensor noise (ideal sensors)
B new sensors objects (not yet in reality available)

m first results

m object recognition in torso down pose improved by 10 %
m grasping in torso up pose improved by 32.5 %
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Open Points

m unsupervised learning by automated scenario execution
m MR as Reasoner
m MR for Evaluation (of the whole system)
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Any Questions?

UH

it OREBRO
{2 Universitdit Hamburg UNIVERSITET
DER FORSCHUNG | DER LEHRE | DER BiLoung UNIVERSITY OF LEEDS

o M L Te £
Thank You!
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