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Collective Localization: A distrib uted Kalman filter appr oach to
localization of groups of mobile robots

S. I. Roumeliotis and G. A. Bekey
University of Southern California

Algorithms and Architectures for Acoustic Localization based
on Micr ophone Arra y in Service Robotics

E. Mumolo � , M. Nolich � and G. Vercelli �
� University of Trieste and � University of Genoa

� Improvedlocalizationaccuracy
for teamsof mobilerobots

� Distributedmulti-robotsensor
fusionschema- Kalmanfiltering

� Reducedpositionuncertainty
for thecaseof 3mobilerobots

� Sharedgroupknowledgeappears
aspositionestimatesinter-dependencies

� Surveillanceandtransportation
tasksin indoorenvironments

� Cross-correlationandNeural
Networksapproachesusing
a4elementLinearMicrophone
Array

� Real-timeoperationwith a
distributedarchitecture

� Absolutelocalizationerror
with atruespeaker isbelow
50cm

Extracting Topology-Based Maps from Gridmaps
E. Fabrizi � and A. Saffiotti �

� Universit di Roma Tre and � Orebro University

Super vised Linear Feature Extraction for Mobile Robot
Localization

N. Vlassis 	 , Y. Motomura 
 and B. Krose 	
	 University of Amsterdam and 
 Electrotechnical Laboratory

� New typeof maps

� Representthetopologyinduced
by theshapeof thefreespace

� Extractedby imageprocessing
from fuzzy occupancy grids

� Extractionis fastandrobust

� WHAT? Extract‘task-relevant’
featuresfromsensormeasurements

� WHY? BecausePCA and
relatedmethodsaretask-irrelevant

� HOW? By SupervisedProjection
Pursuitoptimizing Mutual
Information

� RESULT? Improvedaverage
robotlocalizationperformance

Bayesian estimation and Kalman filtering: A unified frame work
for Mobile Robot Localization

S. I. Roumeliotis and G. A. Bekey
University of Southern California

Computing the Sensor y Uncer tainty Field of a Vision-based
Localization Sensor

A. Adam, E. Rivlin and I. Shimshoni
Technion - Isreal Institute of Technology


 Filter out odometricerror
& reducelandmarkrelated
uncertainty


 Bayesiandecisionmaking
& Kalmanfilter estimation


 Globallocalizationin anoffice
environment


 Optimalfusionof proprioceptive
andexteroceptivemeasurements

� Sensoraccuracy varieswith
place

� Goal:obtainaperformance
map

� Methodof prediction

� Statisticalvalidation
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