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7. FUTURE DEVELOPMENTS AND CAUTIONARY NOTES 

7.1 Future Improvements 

Based on the experience gained during the creation and testing of the methodology 

described in this thesis it is possible to formulate several new ideas on the future development 

of the technique. These can be divided into procedure improvements and growth, and future 

research objectives. The first topic covers technical aspects of the methodology and includes 

refinements in the technique. The second topic lists some of the suggested additional areas of 

research which may be included in the future applications of image analysis in glacial 

sedimentology and is meant to provide a number of possible research topics to follow this 

thesis. 

7.1.1 Procedural Improvements 

One of the major improvements proposed is in the area of image classification. A 

number of changes arc proposed: 

The use of spectral signatures should be considered and investigated. Their use is 

critical if a fully automated anisotropic plasma detection is at all possible. A spectral signature 

is a statistically derived description of a material based on training sites. In all classification 

systems, the signature is used to identify the material. In some programs it is possible to reuse 

the previously defined spectral signatures. This allows for a repeated use of the same clearly 

defined spectral definition on many different sample fields. In practice, a signature defining 

mineral grains, voids or anisotropic plasma could be defined using clear examples and then 

used to automatically detect and classify new images. 

Use of fully automated classifications based on those signatures would allow for the 

elimination of training site definition for every sample field analysed. This would allow for a 

significant decrease in time necessary to process each image and it would also limit the amount 

of subjectivity necessary to run the process at this time. 

The use of ultraviolet light and UV-sensitive dyes would allow for a different source 

of imagery to be added to the classification procedure. The new imagery would enhance the 

detection of voids and the separation of voids from solid matter. This includes conclusive 
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differentiation between void spaces and clear mineral grains. 

FitzPatrick (1993) provided another option for void detection. The use of cross-polars, 
gypsum plate and a mica plate produces an image in which pore spaces appear exclusively 
blue. This type of illumination might well eliminate the need for U.V. light or coloured dyes 
when the emphasis is on void spaces. 

7.1.2 Future Research 

It is also possible that the use of coloured dyes may produce the same result as U.V. 
dyes without the negative aspects associated with ultraviolet radiation. The use of staining dyes 
may also prove useful in detection and measurements of minerals and organic matter 
(Altcmüllcr and van Vliet-Lanöe, 1990). 

Currey (1956) proposed the use of vector based statistics to any dimensional orientation 
data rather than the standard linear frequency curves. The technique allowed for an accurate 
mean direction calculation (preferred orientation), the degree of preferred orientation 
(preferred orientation uniformity) and the statistical significance of the results. 

Currey's measurements would also allow for a more direct application of the objective 
descriptive criteria defined by FitzPatrick (1993). These definitions tend to be more value-
related allowing for a much more smooth transition between digital analysis, data extraction 
and automated object descriptions. 

Bhatia and Soliman (1991) proposed to use a slightly different way of expressing 
preferred orientation and the "intensity" of the preferred orientation. The method used 
calculations first derived by Oda (1976). This application was developed for measuring fabrics 
of solid particles but may perhaps be applied to plasmic fabrics or other orientated features. 
The method has the advantage of being fairly simple and by giving a mean orientation value 
and the strength of the preferred orientation expressed as a percent. This allows the strength 
to have objective value and gives an alternate way expressing fabric strength to that proposed 
by FitzPatrick (1993). 

Having more accurate data regarding porosity may lead to a more detailed study of the 
topic. However, porosity has already been studied in soil science and most of the work would 
concentrate on reapplying some of the concepts into glacial sediment studies. The work could 
probably involve shape measurement and recognition (possibly using Lobation Quotient shape 
classes defined by Jongerius, 1974). 
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The last aspect of image analysis to be looked at in the future should be the 

quantification of calcium carbonates by image analysis. This type of work has already been 

shown effective in studies by Bui and Mermut (1989) but requires the use of staining 

techniques. However, this type of research may obviate the need for chemical testing of 

samples in order to obtain the carbonate material content. 

7.2 Problems and Cautions 

The topics covered in this section include the problems encountered during 

methodology creation and include a number of problems which may not have a solution. These 

are often inherent to thin section analysis and may require additional analysis procedures. 

There is some confusion between certain features based on the 2-dimensional nature 

of thin section. All of the plasmic fabric interpretations must be interpreted carefully as any 

3-dimensional object may be distorted when dissected. This concept may be thought of as 

nodules vs strings problem and was discussed previously in Ringrose-Voase and Bullock 

(1984). As an example, inscpic plasmic fabric may be a masepic plasmic fabric cut normal to 

its preferred orientation. A possible solution may be offered by the development of a system 

of 3-dimensional analysis, such as stereology as suggested in FitzPatrick (1993) and applied 

by Stroeven et al. (1999). Stereology is the study of 3-dimensional objects from flat imagery 

or thin sections. It may help to minimize the confusion resulting from unidirectional sample 

cutting. 

Large domains and objects tend to be underestimated in the analysis since they are 

more likely to come in contact with the edge. 

Unistrial plasmic fabric domains (but also other types) in contact with each other may 

result in a shape which would reject the domain from further analysis. 

Porosity results maybe underestimated. The opaque nature of plasma tends to obscure 

any object buried within the sample while the clear voids allow even the thinnest material to 

be clearly visible through them - resulting in incorrect classification. Only voids seen clearly 

through the thickness of the thin section are listed. 

Overall sorting data maybe inaccurate due to the automatic listing of all plasma as clay 

sized material. This is of course incorrect as it is possible to include fine silt in the matrix. (See 

section 5.7 for more detailed explanation). 
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