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Sensors:

» Kinect RGBD camera
» Hokuyo Laser Range Finder
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» Where things are

» Where things go to
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» AMIGO needs a World model

Representation of objects in the world
Their (relative) positions

Their size or shape

Their affordances
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» World Informer for Robot Environments

» World model implementation:
» Based on Tech United MSL world model

» Data association and Object tracking
> Multiple Hypothesis Tree
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Supports different prediction / motion models
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Released as ROS package

v

Extensively used for RoboCup
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Hierarchy of Octomaps
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» We do not need such a detailed model

» Harder to maintain (dynamics)
» Computationally expensive to compute

» We need object-awareness (not monolitic)

» Structure the world into 'sensible’ parts
» Connect these 'parts’ to knowledge (semantics)

» Start using prior knowledge!

» The world is not unstructured and highly dynamic

There is a large part that does not change and which is know
Bootstrapping: the more you know, the easier it gets
Integration, integration!
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Try to associate sensor data to things known
» Match measured features to known features
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Resulting data = things unknown
» Can often be be easily clustered
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Represent objects as detailed as needed

» Volumetric blob ...
> .

> ...Highly detailed mesh



Render World (Sensor Model)




Feature Extraction
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Data Assocation and Clustering
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World Model Result




Method Overview

Sensor data

‘World Model

Loc. + Tracking

Feature -
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Rendering Segmentation
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New measurements
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GUI

Entity View = Poses  Teleop
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Still a lot of work to do...

» Need a better representation
» Current representation is too explicit
> Cartesian poses and (semi-)meshes
> Intuition: the simpler the model, the easier it gets

» Get rid of 'global’ localization

» Everything is relative
» Strong relation with association and tracking

» Get rid of pipeline architecture

» Need feedback mechanisms
» Monitoring
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