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Optical Coordination Sensor for Precision Cooperating Robots
Wing-Choi Ma, Alfred A. Rizzi and Ralph L. Hollis

Carnegie Mellon University

Generation of Observation Behavior in Distributed Robotic
System

T. Kaga and T. Fukuda
Nagoya University

� Sensorfor precisemutualcalibration
of two robots

� Optical sensoron one robot,
LEDson theother

� Resolutionsof 150nm(1sigma)
achieved

� Allowsfastcalibrationfor executing
cooperative tasks

� A studyonthegenerationof observation
behaviors for object recognition
consideringvariouscomponentsof
heterogeneousrobots

� A proposalof amethodof autonomous
positioningfor active sensingby
predicting sensoryinputs of the
next step.

� Simulationresultssuggestthatrobots
arecapableof generatingobservation
behaviorsin ordertodecreasesensing
errors.

Self-learning Vision-guided Robots for Searching and Grasping
Objects

M. C. Nguyen and V. Graefe
Bundeswehr University Munich

System Architecture for Synchronizing, Signal Level Fusing,
Simulating and Implementing Sensors

C. Robl and G. Farber
Technische Universitat Munchen

� Motivation: Conventionalvision-basedrobotsfor graspingobjectstypically
require, ontheonehand, quantitatively correctmodelsof therobotsown
characteristicsandof the relevant partsof environments; on the other
hand, thegraspedobjectmustbevisible in both images, i.e., therobots
work spaceis merely limited to the available initial fields of view of
cameras. Suchsystemsdo not make useof availablepotentialsof the
robotand, thus, reducesits efficiency.

� TechniquesandProposedApproach: Direct transitionfrom imagedata
to motion control commands. If the graspedobject is invisible in an
image, a searchmotionis initiated. Theprincipleof theobjectsearchis
theconversionof passive

� ExperimentalResults: Thepaperdescribesamethodthatallowsacalibration-free
vision-guidedmanipulatorlearningto controlits joints to graspavariety
of differentshapedobjectsthatmaybe locatedanywhereandin nearly
arbitraryorientationin therobots3-D space.

� Conclusion: The robot can learn the gain coefficients relating image
motionsto controlword commandsbasedon eitherthedetectedobject
or on thenaturalinhomogeneityof therobot’s surroundingswithout the
needof speciallandmarks. With the objectsearchthe robot canmake
useof its availablepotentialsand, thus, increasingits efficiency.

� Systemarchitecturefor signal-level
sensorfusion

� Sensormodelsandsensor
synchronization

� Sensoradaptation: Offset
correction, integration, differentiation

� Simulationandrealsample
application

An Adaptive Sensory Perception Controller for Robotic
Systems

T. Celinski and B. McCarragher
The Australian National University

Visually Guided coordination for Distributed Precision
Assembly

Michael L. Chen, Shinji Kume, Alfred A. Rizzi and Ralph L. Hollis
Carnegie Mellon University

� Controlof PerceptionImproved
ThroughAdaptation

� PerceptionModelAdaptation
BasedonRadialBasisFunctions

� ApplicabletoMulti-Sensory
Systems

� Contribution: AdaptivePerception
Controller

� ModularDistributedPrecision
Assembly

� Visually-guidedAgentCoordination

� High-bandwidthDistributed
Control

� ExperimentalEvaluation
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