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Beam Statistics PurposeBeam Statistics Purpose

Used for evaluating multibeam sonars

–Beam-wise characterization
•Artifact detection
•Across track trends

–Overall performance
•Contractor specs
•IHO specs
•Other requirements
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Beam Statistics ProcessBeam Statistics Process

• Create Reference Surface
– Run series of parallel lines

– Overlap

– Apply reducers

• Generate beam statistics
– Run test lines over surface

– Open swath width

– Apply reducers

– Execute beam statistics program
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Lines Run Over Reference SurfaceLines Run Over Reference Surface

Each beamEach beam’’s depth is tracked across the surfaces depth is tracked across the surface
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Data Processing for Beam Data Processing for Beam 
StatisticsStatistics

SABERSABER
• Swath Editor
• Nav Editor
• Reducers
• Cutoff angle

• Grid files
• Cell size 

DMAGICDMAGIC

FledermausFledermaus
• Filter grids
• Further edits

• Generate beam statisticspfm_gsf_residpfm_gsf_resid

GNU OctaveGNU Octave • Generate beam statistics plots
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BeamstatsBeamstats File OutputFile Output

PLOT Beam Angle vs.. %STD
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The Plot of Beam Statistics:The Plot of Beam Statistics: 
Expected/Typical EM122 Performance, 800mExpected/Typical EM122 Performance, 800m

System spec

Increased 
Uncertainty in 
outer beams
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Plot Correlation to Data Plot Correlation to Data 
Features/ArtifactsFeatures/Artifacts

• Beam-wise characterization
• Artifact detection

• Across track trends

• Example
– A, B: Strong sector boundary effects

– C: Minor penetration in nadir area causing some 
minor trenching and dropouts

– Nadir region depth variation causes significant 
STD peak

– D: starboard rise – bathy artifact, UNK cause
– Overall uncertainty performance

• Contractor specs

• IHO specs

• Other requirements

Example of deep system in 
shallow depths (atypical use).

Sector 1 Sector 2 Sector 3 Sector 4

Sector 1 Sector 2 Sector 3 Sector 4

A B

C

D
A B

C D
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EM122 CASE STUDY: EM122 CASE STUDY: 
Acoustically Soft BottomAcoustically Soft Bottom
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Case Study ConditionsCase Study Conditions
Case Study Compares

80 KHz (EM710) Reference vs. 12 KHz (EM122)

“greenish-brown sticky clay-mud”
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EM122 Before UpgradeEM122 Before Upgrade

Excessive 
uncertainty in 
nadir region
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Mitigating Penetration Problem Mitigating Penetration Problem –– 
Parameters TestedParameters Tested

• Penetration Filter
– Receive adjustment

– Shoaler bottom detection bias

– Selectable: Off, Weak, Medium, Strong

• Automated Along Track Steering 
– Transmit adjustment

– Non-nadir steering +/- 4 degrees 

– Reduces specular return
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Penetration Filter EffectPenetration Filter Effect

OFF WEAK

StrongMedium
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Along Track Steering EffectAlong Track Steering Effect

OFF +/- 2o

+/- 4o
+/- 3o
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Best Results: Combined Best Results: Combined 
ParametersParameters

Worst Best



United States Fleet ForcesUnited States Fleet Forces Ready Fleet Ready Fleet …… Global ReachGlobal Reach

Approved for public release; distribution is unlimited

16

ConclusionsConclusions

• Beam Statistics
– Evaluate system performance 

– Characterize problems

– Assess solutions

– More industry use recommended

• Case Study Investigation
– Bottom penetration effect quantified

– Solution performance quantified

• Case Study Results
– Investigation and testing continuing
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