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ABSTRACT

The advancement of technology in satellite system has
drastically improved the quality of images which we call high
resolution images. Today we have many satellites which
provide high resolution images such as QUICKBIRD,
IKONOS,WORLD-VIEW etc. High resolution provides much
greater detail of information such as buildings or trees etc. can
be seen clearly. Now the question arises how we can extract
these land objects which contain various information.
Traditionally we use manual digitization which is a time
taking task and not appropriate for the changing land details.

In this modern world we need some fast techniques which can
extract the land boundaries as well as give the information
associated with them such as their area. Object based
techniques are used for the high resolution images but it is
associated with the problem of proper segmentation. This
paper includes efficient technique for edge detection to define
land boundaries and feature selection technique for land
information extraction. So this paper aims to use an edge
detection technique and object based classification to extract
the land information automatically and then associate the area
detail with each land object.
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1. INTRODUCTION

Extracting land information has been a challenging task for
the modern world as there is no proper method available for
this. We often use manual digitization to extract land objects
and use their database information for further work. This
approach is time taking and with change in the land detail
updating the information is very challenging task. Object
based techniques are the solution of this problem which was
derived from the necessity of their use in the high resolution
images. Earlier we were using pixel based techniques for all
images to extract the information but in case of high
resolution images pixel based techniques cannot be applied as
two different objects may have same reflectance value
[1&2].The problem associated with object based classification
is the quality of segmentation which is very necessary to
extract the land objects so that proper information can be
retrieved. Segmentation result can be improved with the help
of edge detection techniques. Today we have different edge
detecting methods but for better result we will apply a
relatively new method for edge detection which is helpful in
better segmentation.
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So our first aim will be edge detection which can be used as
one of the image layer during segmentation. Then we will use
object based techniques to separate these objects.

2. LITERATURE REVIEW

There are many methods available for classification of images
but in case of high resolution images pixel property is not
sufficient to classify the image. Earlier pixel based hard and
soft classifications were used but use of the image
interpretation elements can create more distance between
various land features available on the image. This paper
includes an object based technique to classify the image. Here
different land features were classified and the overall accuracy
was near 82% which can be increased by using more image
interpretation elements [3&12].

This paper contains various segmentation methods of object
based analysis which includes three basic approaches i.e.
region approach, boundary approach and edge approach.
Segmentation is a procedure of defining the objects. In
segmentation the whole image got segmented in the form of
objects. Here comparison between these segmentation
algorithms was shown which helps in selection of
segmentation algorithm [10&11].

After this there is need of edge detection so that boundary of
object can be identified. Traditionally a number of methods
are available which include Canny, Sobel Laplace etc. But
these methods can be modified with the use of directionality
and efficient thresholding algorithms [6].

3. STUDY AREA AND DATA

The study area is located in Burghausen, Germany which is a
Rapid Eye image with 5m resolution.

Fig 1: Study Area
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image contains various details such as buildings, roads,
agricultural fields, forest area, river which we have to extract
with their proper boundary.

4. METHODOLOGY
4.1 Edge Detection Technique

This is the most important part of the land information
extraction. Edge detection means to detect the pixel changing
boundaries [9&13].We have different methods available for
edge detection but in case of satellite images these techniques
are not very promising as land objects do not have very sharp
boundary[14]. So for better result we will use this new edge
detection algorithm which is written in MATLAB.

In this method we modify the Sobel operator. As we know
that Sobel operator only detect horizontal and vertical edges
and find the gradient by them but this is not the solution for
satellite images where we have effect of noise and texture
variation. So we detect gradient at horizontal, vertical, 450
and 1350 by using 5X5 mask
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Fig 2: Mask for Edge Detection

So the highest gradient output will be selected and then we
use threshold value using Otsu algorithm [10]. We can see the
result by this method which will be used in further work.

4.2 Comparison of Result

© (d)
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Fig 3: Edge Detection Results (A). Test Image (B). Canny
Edge Detection (C). Prewitt Edge Detection (D). Sobel
Edge Detection (E). Laplace Edge Detection (F). Modified
Method Edge Detection (G). Overall Edge Detection with
Modified Method

4.3 Object Based Analysis for Land Object
Definition

Here we have used e-Cognition Developer 8.1 to define the
land objects. In first step we will merge the edge detection
result with the original image and then we will apply the
multiresolution segmentation with a scale to define the objects
boundary [5].

Fig.4 Land object boundary result after Segmentation
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Fig.5 Segmentation Result

5. LAND INFORMATION
EXTRACTION RESULT

After applying the above steps Rule Based Algorithms are
written in e-Cognition which is based on the Feature
Selection. Here we have 5 classes i.e. Forest, River, Roads,
Agriculture Fields Buildings. The Rule Based Algorithms are

written with each land class extraction.

So the land information results are as follows:

5.1 Forest Extraction

a.

Object with Brightness<60, Assign Class=Forest

Fig.6 Forest Extraction Result

5.2 River Extraction

a.

b.

Object with Brightness value- 132<Brightness<138
Assign Class=River

River object with Standard Deviation (S.D)> 30
Marked Unclassified

Fig.7 River Extraction result

5.3 Roads Extraction

a.

Object with Elliptical Fit<0.1

Assign Class=Roads
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b. Merge Road Object and
Road with area < 11000 Pixel Marked as Unclassified

Fig.8 Road Extraction Result

5.4 Agriculture Fields Extraction

a.  Unclassified Object with Brightness < 175 and S.D. < 30

Assign Class=Agriculture Fields
b.  Forest Object with Asymmetry > 0.89

Assign Class=Agriculture Fields

- Agriculture Fields

Fig.9 Agriculture Fields Extraction Result

5.5 Buildings Extraction
a. Table 1: Feature Selection

Assign Class=Buildings
b.  Merge Object assigned as Buildings and Forest

- Forest

- Water Bodies
- Roads

- Buildings
- Agriculture Fields

Fig.10 Final Result

So overall following Features can be selected for Land
Information Extraction. Here Qualitative Knowledge refers to
the user knowledge and Quantitative Knowledge is the

mathematical form of Quantitative Knowledge which can
used for Feature Extraction.

be
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Table 1: Feature Selection

Class Qualitative | Quantitative Knowledge
Knowledge

River Color, Reflectance, Standard Deviation
Texture

Forest Color Reflectance

Roads Shape Very small Elliptical fit

Agriculture | Shape, Reflectance, Standard deviation

Fields Texture

Buildings Color, Higher Brightness,
Shape ;—_Iigh Rectangular fit, Elliptical

it

6. RESULT AFTER BOUNDARY
SMOOTHNESS

For better visual representation the raster boundary can be
converted into vector with the help of direct algorithm
available in e-Cognition Developer.

Fig.11 Result after Boundary Smoothness

7. ERROR MATRIX

The accuracy of this method can be checked with the help of
Accuracy Assessment matrix which is given as follows:

Table 2: Error matrix

Buildings Agriculture Forest Road | River | Total
fields

Buildings | 103 5 4 2 0 114
Agricultu | 2 139 2 2 0 145
re fields

Forest 4 1 153 0 0 158
Road 3 1 4 43 0 51
River 0 0 0 0 32 32
Total 112 146 163 47 32 500
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Overall Classification Accuracy = 94%

Kappa coefficient=0.919

8. APPLICATION (AREA
INFORMATION DETAIL)

One of the most important applications of this land
information extraction is that we can associate each land
object with their area which formed automatically during
segmentation. The area shown here is in meters.

Fig.12 Area Information Result

9. CONCLUSION

From this analysis we can observe that information from high
resolution image can be extracted which solves the problem of
feature extraction. Pixel based techniques are only confined to
resource mapping and not suitable for information extraction
from high resolution images which are basic input for detailed
mapping. The proposed method gives the alternative for
information extraction from such images with preserving land
object boundary by utilizing edge detection in which one can
observe that traditional methods for edge detection didn’t
shows much better results for satellite images as satellite
images have complex texture and it doesn’t contain sharp
boundaries. The use of directionality and window size in edge
detection improves the boundary extraction result and thus
directional Sobel 5x5 edge detection result is taken which
works as one of the image layer during segmentation. This
modification is the basic input for object based analysis
because without appropriate segmentation we will not be able
to extract the land objects. So this segmentation technique can
make the segmentation result satisfactory which leads to
better results. The use of feature selection by merging the
qualitative and quantitative knowledge defines the rule sets
thus the object based analysis shows that automatic land
information extraction is possible with preservation of
boundary. One can simply use the distinguishable properties
to write the algorithm for each land class.
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The future scope of the project is to minimize the computation
time for segmentation process with the help of efficient
parallel processing algorithms for fast execution and efficient
memory utilization. From this method a database can be
created for land records which can help different government
or private organization to access the information.

So overall we can say that this technique can be used as an
alternative of manual digitization which can use for detailed
mapping for high resolution images while preserving the
boundary of land objects and helps in fast information
retrieval.
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