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Chapter 1: Introduction 
 
Gathering information for the management of a fishery is a costly and time 

consuming endeavour currently relying largely on fishery independent studies or 

observers and researchers sampling the catch independent of the fishery users 

(fishermen). Due to cost, data collection is limited both spatially and temporally 

(Frusher, PS, Mackinnon & Phillips 2003).  Sustainable fisheries management is a 

difficult goal to achieve and as a result of this, increasing numbers of fisheries are 

experiencing the effects of reduced catches bought on by over-exploitation and 

depletion of fish stocks (McClanahan & Castilla 2007).  Improving the spatial and 

temporal resolution of data has been identified as a high priority for fisheries 

management (FRDC 2007).  

 

Increased data collection comes at an increased cost in either or both labour and 

vessel time. Most lobster fisheries are assessed by spatial size specific models which 

require size frequency data to be collected both spatially and between fishing years 

(Punt & Kennedy 1997; Walters et al. 1993).  Obtaining size data requires 

researchers to be present on either a fisheries research vessel or a commercial fishing 

vessel. Increased cost effective data collection would be achievable if fishers were 

able to collect data as part of their routine fishing operations. 

 

This honours project, jointly supervised by the University of Tasmania’s School of 

Computing and Tasmanian Aquaculture and Fisheries Institute (TAFI), is the first 

step in creating an automated system of data collection for the Tasmanian Rock 

Lobster fishery. The data collection system is aimed at obtaining individual lobster 

size data for each lobsters caught by fishers as part of their normal fishing operation. 

(Frusher, S 2007).   The hypothesis that this project will examine is 

 
That a flexible shape model can be developed to represent the typical shape 

of the underside of a rock lobster, and that this model can then be used to 

match lobster underside shapes produced by the proposed lobster vision 

system, and provide reliable estimates of lobster size parameters such as the 

carapace length measurement.  

 



Chapter 1: Introduction 

 2 

 

1.1 Benefit to Lobster Fisheries 
 
The Earth’s oceans are an important resource.  Fisheries all across the world 

currently suffer from the effects of over-fishing and species depletion (Kelsall 2005; 

McClanahan & Castilla 2007).  Populations on coastal areas of the world are 

increasing at a large rate and this is having an effect on the extent of fishing and the 

level of pollution both of which are affecting the fisheries of these regions (Gray 

1997).  

 

In an effort to reduce the amount of extra work that is done in the analysis of rock 

lobster catches and the state of the fishery, automated image recognition technology 

could be applied to assist in current assessment procedures (Kelsall 2005).  The 

proposal from TAFI is to develop a sorting tray that each rock lobster caught by the 

fishery user is placed on for assessment purposes.  This tray would utilise a digital 

camera to capture an image of the catch.  This image would be processed to 

determine the size, sex and condition of the sample and then transmited for 

incorporation into the assessment of the fishery (Frusher, S 2007).  Industry support 

has been requested for this project and once an operational prototype of the tray the 

system is developed it will be tested on an operational fishing vessel (Frusher, S et 

al. 2006). 

 

 

1.2 Computational Methods 
 
The object of the image recognition in this project is a biological entity, which can 

exhibit a broad range of shape and textures presented in any given image.  The use of 

deformable models has become a popular method to match models to images in 

many areas of computing that show such ranges of diversity (Cootes & Taylor 2004). 

Deformable models are based on the concept of Procrustes analysis which utilises a 

statistical method of analysing the distribution of a group of shapes or points (Cootes 

et al. 1995).  It takes a model that is based on a set of training images providing a 

range of possible deformations from the mean or average shape and attempts to find 
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a best fit to objects in an image by the use of generic algorithms which give the best 

success ration in matching an object to an image (Cootes et al. 1995).  The Active 

Shape Modeller (ASM) toolkit was designed for the medical field that utilises the 

idea of deformable models (Cootes et al. 1995).    

 

 

1.3 New Research 
This thesis seeks to prove that the techniques developed by Cootes et. al. (1995) is 

translatable to the needs of the Tasmanian Rock Lobster Fisheries.  Utilising the 

ASM technique, this project looks at the capability of matching a modelled shape to 

the underside “thoracomeres” of a lobster and drawing conclusions, such as size 

measurement and sexing information from the data. 

 

 

1.4 Thesis Structure 
 
An extensive review of the topics involved within this thesis is given in Chapter 2.  

This outlines the importance of the research within the field of fisheries management 

as well as detailing the topics and tools involved from a computing research 

perspective. 

 

Following the review Chapter 3 discusses the methodology that was used to test the 

hypothesis.  This discussion will look at the preparation of the images to produce 

training and test data sets, the use of the ASM within the experiments and the manner 

in which the data obtained from the ASM process was used to obtain information 

regarding size and sex of the individual lobster samples.  This chapter also takes a 

brief look at the two different implementations of the ASM that were utilised for the 

experiments. 

 

The results obtained from experimentation are reviewed and discussed in Chapter 4 

of the thesis.  This looks initially at the success rate of matches utilising different 

sized models for the ASM and concludes with discussion regarding the accuracy of 

drawing information from the derived data. 
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Finally, Chapter 5 provides a conclusion based on the information in the previous 

chapters.  This chapter also offers some suggestions for further work in this area and 

discusses the requirements of any system that would be developed based on the 

results contained in this thesis.




