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Basic Ultrasound Imaging
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Ultrasound Characteristics

ÅNon-invasive

ÅCheap

ÅHigh resolution

ïSpatially

ïTemporally

ÅNoise

ïRandom 

ïSpeckle
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Common Ultrasound Modes

Å2D Ultrasound
ïB-Mode

Å3D Ultrasound
ïStatic 3D imaging

Å4D Ultrasound
ïDynamic 3D imaging

ÅDoppler Ultrasound
ïColor Doppler: directional
ïPower Doppler: non-directional

ÅContrast Ultrasound
ïMicrobubbles-based contrast agents
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Outline

ÅVisualization of 3D/4D ultrasound data

ÅRecent advances in

ïFiltering

ïClassification

ïIllumination

ïFusion and Guidance
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FILTERING

Recent Developments in Ultrasound Visualization



Filtering

ÅNoisy character of ultrasound imaging makes 
filtering particularly important for 3D 
visualization
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Lowest Variance Filtering

ÅRemove speckle and 
random noise

ÅStructure-preserving 
filtering

ïDetermine local 
structure orientation

ïFilter along direction 
of lowest variance

Solteszovael al. 2012:Lowest-Variance Streamlines for Filtering of 3D Ultrasound 8


