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ABSTRACT 

 

The Habitat Mapping Camera System, or HabCam for short, is an underwater 

submersible vehicle designed to take optical imagery of the sea floor in order to collect 

information about benthic organism populations. Due to the large amount of data that 

this vehicle collects daily, it becomes imperative to translate this raw imagery into more 

manageable and useful quantities such as estimates of how many individuals of a 

specific species inhabit a discretely defined area. This thesis investigates one such 

approach, focusing on detecting Atlantic Sea Scallops (Placopecten magellanicus) from 

imagery taken in multiple maritime environments. Detecting scallops in optical imagery 

derived from the HabCam probe could eventually either replace or complement the 

existing invasive technique of dredging the sea floor in order to sample Scallop 

populations. Two algorithms are presented in this thesis, both aiming to accomplish this. 

The first technique performs a pixel-level classification of every pixel within an image, 

and then utilizes morphology-based operators to group sections which are sufficiently 

scallop-like. The second invokes multiple interest point detectors, performed at 

relatively low resolutions, to detect elliptical regions within the image that may or may 

not correspond to scallops or other objects. A combination of both general high-level 

descriptors and problem-specific features are then extracted around these interest points. 

These features are classified in a series of decision trees and AdaBoost classifiers in a 

two stage system, which first aims to detect objects which are roughly similar to scallops 

and then prune non-scallop entities. The result is an algorithm which detects a high 

percentage of scallops, and which could also be adapted to other problems where the 

detection of circular objects is a priority. 

 


