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Assessing Bathymetric Uncertainty

« Components:
— Measurement uncertainty
— Processing uncertainty
— Sub-/Under-sampling (space, time) uncertainty
— Reconstruction uncertainty

e Goals:
— Understand the components of the uncertainty
— Provide robust methods for estimating uncertainty

— Convey uncertainty to users of data (essential for
responsible use of data)
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Modern Multibeam Data (CUBE Algorithm)

* Typically dense, high
resolution data

e Limitations:
— Measurement error

— Spatio-temporal error
In sound speed, tides

— Subjective processing

* Primary source for
hydrographic data in
US waters
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Data: Woods Hole, MA
NOAA Ship Whiting/H11077 (2001)/NOS Chart 13235



MBES Measurement Error Model
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CUBE Multiple Hypothesis Construction
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CUBE Hypothesis Tracking
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Multiple Outputs: Multiple Uncertainties
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Guidance for the User: Uncertainty Maps

Data: NOAA Ship Whiting/H11077 Woods Hole, MA (2001)

2004-06-16 Center for Coastal and Ocean Mapping &
NOAA-UNH Joint Hydrographic Center



Sparse/Archive Data Uncertainty

o Typically low resolution
without reliable meta-
data

e Limitations:
— Sparse, much spatial
aliasing possible
— Measurement errors may
be unknown
* Primary source for most
chart and ‘typical’ map
compilations in US
waters
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Sparse Data Test Site: STRA
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Archival Single-Beam Hydrography
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Archival Multibeam Survey Data
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Estimated Vertical Measurement Error
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Oriented Anisotropic Variogram Estimates
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Interpolated Sparse Bathymetry
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Estimated Surface Uncertainty

2004-06-16 Center for Coastal and Ocean Mapping &
NOAA-UNH Joint Hydrographic Center

16



~ GeoZuiaD
Fle View Opfions Tools Commands Help
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Mode

ling “The Thing Not Seen’
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* Transitions (CUBE):
— Released: IVS3D (Fledermaus 6.1)
— In Development: CARIS (HIPS 6.0), SAIC, Kongsberg
— Intent: Triton-Elics International, QPS
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Summary

 Developed methods:

— To assess uncertainty in bathymetric reconstructions
from high-resolution MBES data

— To assess uncertainty in sparse and archive bathymetric
datasets in compilations

— To visualize uncertainties for users

e Showed:

— Robust capture of magnitude of uncertainty in bathymetry

— Limitation of archive datasets due to spatial
aliasing/filtering in archives

— Presentation of processing and algorithmic uncertainty
can assist in consistent and reliable data assessment.
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Routes for Further Investigation

e MBES:
— Field Calibration of error models for QA/QC
— Improved error detection & reporting from output
analysis
e Sparse Data:
— Robust automatic archive characterization
— More automatic analysis & uncertainty estimation

 Visualization:
— Event-specific presentation-adaptive uncertainty
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Hypothesis Visualization
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