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In-situ Attitude Calibration for High Resolution Bath ymetric
Surveys with Underwater Robotic Vehic les

H. Singh � , O. Pizarro � , L. L. Whitcomb � and D. Yoerger �
� Woods Hole Oceanographic Institution and � Johns Hopkins

University

Disturbance Obser ver-Based Robust Contr ol for Underwater
Robotic Systems with Passive Joints

G. B. Chung � , K. S. Eom � , B. J. Yi � , I. H. Suh � and S. R. Oh �
� Hanyang University and � KIST, Korea

� HighResolutionMappingfromunderwatervehiclesis limited
by attitudinalcalibrationoffsets

� An in-situmethodologyisproposedbasedonspecificvehicles
maneuvers

� The JasonROV wasusedto collect dataat archaeological
sitesof interestin theMediterraneanSea

� Ourtechniqueimprovesuponthestateof theartby anorder
of magnitude

� MotivationandProblemStatement: Difficulty
in controlduemany hydrodynamicforces,
passive modeof underwatervehicle

� TechniquesandProposedApproach: Nonholonomic
motioncontrol, disturbanceobserver-based
robustcontrol

� SimulationResults: Robustmotioncontrol
underpassive joint

� Conclusions: Disturbanceobserver is
good for robust control of underwater
robot

An Iner tial Navigation System for Small Autonomous
Underwater Vehic les

X. Yun, E. R. Bachmann and S. Arslan
Naval Postgraduate School

Fine Scale Seafloor Survey in Rugged Deep-Ocean Terrain with
an Autonomous robot

D. Yoerger 	 , A. Bradley 	 , B. Walden 	 , M. Cormier 
 and W. Ryan 

	 Woods Hole Oceanographic Institution and 
 Lamont-Doherty Earth

Observatory

� Low-cost, small-sizenavigation
systemfor AUV

� IntegratedINS/GPSwith asynchronous
Kalmanfilter

� Landvehicletestvalidated
theapproachandachieved
15maccuracy

� Post-processingat-seadata
confirmedthefeasibilityof
thesystem

� Fully autonomousdeepsea
geologicalsurvey

� Survey in ruggedterrainat
2600metersdepth

� Coregisteredsonarbathymetry,
videostills, andmagnetics

� Automatednavigation, track
following, andbottomfollowing

Autonomous Underwater Simultaneous Localisation and Map
Building

Stefan B. Williams, Paul Newman, Gamini Dissanayake and Hugh
Durrant-Whyte

ACFR, University of Sydney

Guidance of unmanned underwater vehic les: experimental
results

M. Caccia, G. Bruzzone and G. Veruggio
Consiglio Nazionale delle Ricerche


 The ACFR’s Autonomous
UnderwaterVehicle- Oberon


 UnderwaterSimultaneousLocalisation
andMapBuilding


 DistributedAUV software
controlarchitecture


 Conclusionsandfuturework

� Freespaceandenvironment-related
guidanceof UUVs

� Lyapunov-basedtaskfunctions
handlingsystemkinematics

� Acoustic-basedestimatorsof the
operationalvariables

� Free-spacemaneuveringandwall-following
pool trials
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