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Object-Based Image 
Analysis (OBIA)

Segment Anything 
Model (SAM)

Pipeline DSC IoU ASD FR

OBIA 1 0.822 0.698 1.96 pix 26.0

OBIA 2 0.812 0.683 1.85 pix 1.37

OBIA 3 0.762 0.615 2.87 pix 1.00

SAM 0.889 0.800 3.33 pix 0.76

• Segmenting rocks in the surfzone (region of 
breaking waves) is important for understanding the 
hydrodynamics of rocky shorelines which are 
highly productive marine ecosystems and make up 
75% of coastlines worldwide1

• High resolution aerial imagery exists in the public 
domain via Google Earth

• Accurate segmentation pipelines are needed to 
assess rock morphological statistics relevant to 
nearshore hydrodynamics

Optimizing Low Pass Sigma via FR

• Coastline segmentation pipelines exist for sandy 
beaches, but lack the ability to accurately segment 
the surfzone, rocky shorelines, or individual rocks2

• Object-Based Image Analysis (OBIA) groups like 
pixels as objects and is used in remote sensing3

• The Segment Anything Model is zero-shot transfer for 
any task though lacks the specificity to isolate rocks 
based on prompting4

● OBIA 1 (thresholding only) performs 
relatively well on area and spatial 
dilation metrics, but over-estimates rock 
cardinality due to whitewater intrusion

● OBIA 2 improves on cardinality while 
preserving area and dilation metrics

● OBIA 3 exactly produces cardinality due 
to optimization, but sacrifices area and 
dilation performance

● SAM performs the best on area metrics, 
but poorly on dilation and cardinality

Findings


