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ABSTRACT:

Detection of coastline is an important procedure for management of coastal zones. According to the International Geographic Data
Committee (IGDC), coastlines are one of the most important environmental heritages on the earth’s surface. In the coastal areas,
main challenge is to understand the present coastline dynamics and to predict its future developments. Therefore the coastal zone
monitoring is an essential process for sustainable coastal management and environmental protection. Shoreline extraction is an
important issue for coastal zone monitoring.

In this study, efficiency of two different methods for detection of coastline features from satellite images, which cover Lakeland
region of Turkey, has been tested. Firstly, object based classification method (OBC) has been used to extract shoreline
automatically. Developed process based rule set extracts coastline as a vector file from satellite imagery. As a second method,
support vector machine (SVM) algorithm has been used to extract coastline. For the application of these two different methods,
Landsat 8 data have been used. The results of these two automatic coastline extraction methods were compared with the results
derived from manual digitization process. Random control points over the coastline were used in the evaluation. Results showed that
both methods have a sub-pixel accuracy to detect coastline features from Landsat 8 imagery.
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for precise and accurate monitoring of changes in coastal
morphology for areas of concern (Bayram, et. al, 2008). As
International Geographic Data Committee (IGDC) has
mentioned, coastlines are one of the most important 7]
environmental heritages on the earth’s surface (Kurt, et al.,
2010). y i

Remote sensing techniques are important and useful tools for L
extracting coastal features (Kennedy et al.; 2009; Maiti and
Bhattacharya, 2009; Bhaskaran et al., 2010). In this study, two

coastline features detected from Landsat 8 imagery (acquisition Figure 1. Study area, Egirdir Lake, Turkey
date: 27.04.2013) by using object based classification and SVM
approach have been compare. Study area covers Egirdir lake 2. METHODOLOGY

which is in the lakeland region of Turkey (Figure 1.). ) ) o . .
a) Object based image analysis is a useful technique to classify

remote sensing imagery especially with very high resolution
(VHR). The basic processing units of object-oriented image
analysis are segments, so-called image objects, and no single
pixels. Advantages of object-oriented analysis are meaningful
statistic and texture calculation, an increased uncorrelated
feature space using shape (e.g. length, number of edges, etc.)
and topological features (neighbor, super-object, etc.), and the
close relation between real-world objects and image objects.
This relation improves the value of the final classification and
cannot be fulfilled by common, pixel-based approaches.
Segmentation in eCognition software (Baatz and Schape,2000;
Baatz and Mimler, 2002) allows both segmentation based on
primary features (gray tone and shape) and—after an initial
classification—the = more advanced classification-based
segmentation. The method is applicable for many data types
with different dynamic and distribution. Constraints can be used
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to ensure exact reproducibility of segmentation. (Benz et al,
2003) Object-based remote sensing image information
extraction technology is useful and efficient in the application to
the research of land use change. Object based image analysis
(OBIA) uses not only spectral information but also image
geometry and morphologic information of the image for object
extraction which is the main difference of OBIA from other
pixel based approaches. (Zhao, et al., 2010).

In this study, OBC method has been used with eCognition
Developer software to classify water bodies from Landsat 8
imagery. Process-based rule set has been created by applying
rules to create water surfaces. NDWI (Normalized Difference
Water Index) (Gao, 1996) layer has been calculated by band
ratio algorithm (near infrared — green / near infrared + green) to
use within class feature description of water class (Figure 2a).
Segmentation of Landsat 8 imagery has been calculated by
using scale factor of “50” to detect homogenous surfaces which
represent water bodies. Shape and Compactness values for
homogeneity criterion have been applied as 0.5. Seven layers of
Landsat 8 imagery has been used for segmentation procedure
(Coastal, Blue, Green, Red, NIR, SWIR1, and SWIR2). NDWI
values which is smaller than 0 is classified as water surfaces and
then merged. Water bodies have been extracted as a shape
vector file to use in Geographic Information System (GIS) and
comparison.

b) According to Keuchela, image -classification can be
performed in different ways e.g. supervised or unsupervised,
contextual or non-contextual, parametric or nonparametric
(2003). SVMs are nonparametric in the sense that they do not
attempt to model the distribution of the training data, but try to
separate the different classes by directly searching for adequate
boundaries between them (Keuchela, 2003). Classical
classifiers like maximum likelihood and minimum distance to
means are different from SVMs as parametric classifiers.
SVMs, like other nonparametric classifiers such as artificial
neural networks, boast a robustness that has spearheaded its
application into many areas. Having started off as a statistical
learning theory (Vapnik, 1995), SVMs have continued to be
used in machine vision fields such as character, handwriting
digit and text recognition (Vapnik, 1995; Joachims, 1998).
Recently, SVMs have a wide application range for land cover
mapping (Kavzoglu et al, 2009, Anthony et al 2008, Song et al,
2011). Like other supervised classifiers, training data is a
prerequisite to define the decision boundaries within the feature
space, based upon which classification decision rules are made.

In this study, SVM classification of Landsat 8 imagery has been
applied by using Radial Basis Function kernel type in ENVI
software (gamma parameter = 0.143). Training areas for water
bodies have been selected homogeneously from satellite
imagery to distinguish water bodies from other land cover types
(Figure 2.b.). Classification result has been finalized by using
rule classifier to produce thematic map of water bodies. Also,
raster classification result has been vectorized also to compare
with OBC results in GIS (Figure 3).
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Figure 2. a) NDWTI layer calculated with band arithmetic
b) Training areas for SVM classification

3. RESULTS

In this study coastline detection efficiency of both OBC and
SVM classifier tested. Both classification methods results’ have
different vector files from each other. Reference vector which
is vectorized manually by using on-screen digitizing from
satellite imagery is different from object based classification
result. OBC result has pixel border effect which is more precise
according to SVM classification result. Whereas OBC result is
not smoothed, but manual digitizing has smoothing effect
because of hand drawing (drawing from hypotenuse). So both
classification results have different coastline length for Egirdir
Lake. OBC result (160km) have larger coastline length
according to manual digitizing (149km), SVM result (144km) is
similar to manual digitizing. Comparison results of total lakes
areas have also similar results. Area of Egirdir Lake is 456km?
according to manual digitizing result. Total lake surface area
obtained using OBC is 0.5 percent larger than manual digitizing
results. SVM classification gives 1 percent larger surface area
than manual digitizing.
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Figure 3. Comparison of coastline detection results in GIS

10 random points have been created on vector file of manual
digitizing result to measure Euclidean distances of these points
to OBC and SVM classification results. Results shown that both
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classifiers are capable to detect coastline features in sub-pixel
accuracy (Table 1).

Euclidean Distance to
Manual Classification (m)
Point OBC SVM

1 15 23
2 24 3
3 27 28
4 0

5 3 2
6 5 28
7 10 11
8 5 13
9 16 0
10 0 15

Table 1. Euclidean distances of random points on manual
digitizing result to OBC and SVM classification results

Vectorization problem of SVM classification is also important
in evaluating of the results. SVM results image is vectorized to
compare with other classifiers, this vectorization process cause
missing information by smoothing which is similar to manual
digitizing.

4. CONCLUSION

Although the main advantage of object based classification
gives us an opportunity for setting specific customized features
or calculation specific indices, accuracy of segmentation affects
directly classification accuracy. In this study, it has been
observed that, the mixed-pixel problem, which is the main
problem of classification using pixel-based approach, is very
much related to the quality of segmentation. Therefore the
practical results of this study show that the setting of
segmentation parameters has to be examined very carefully.
Generally both classification methods have sub-pixel (<30m)
accuracy in detecting coastline features. As an advantage of
OBC method, using additional layers like NDWI indices,
increase the accuracy of classification. Both of these methods
can be used to detect coastline features from Landsat 8 imagery.
In addition to this, OBC methods can yield more precise
coastline feature with high resolution satellite imagery. As and
outcome of this study, usage of NIR layers to classify water
bodies is an important procedure.
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