A comparison of three different Land use classification methods based on high
resolution satellite images to find an appropriate methodoloegy to be applied on a

large area




Content

» Objectives

» Background

» Methodology:

» Results

» Conclusions and limitations



Objectives

-To find an appropiate method te classify a Large
area based on high resolution guickbird satellite
Images.

-To classify the entire area under consideration
with the selected method.

-To create a continueus surface with the total
number ofi Images to calculate some important
patch ,class and landscape metrics .



Quickbird Images

Muitispectral  The table below describes the Multispectral resolution for QuickBird

Pixel Products.
Resolution

Spectral

Band Resolution Product

244-288m

(changes with -
off-nadir angle) Basic
: Stereo Pair
Multispectral

Standard
~Ortho Ready |
Standard
Orthorectified

The table below describes the Pan-sharpened resolution for QuickBird
Products.

Spectral

Band Resolution Product

Not Available Basic Stereo

Pan- Pair
sharpened Ortho Ready
Standard
Standard &
Orthorectified

Source: DigitalGlobe, Inc. 1900 Pike Road Longmont, Colorado 80501
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Sasic Imagery
(one scene)

Standard and
Orthorectified
rmagery
i3k = Bk tile]

Standard and
Orthorectified

magery |14k =

14k tile)

Standard and
Crthoreclified
rmagery

{16k x 16k file)

Natural Color (Pan—sharpened)

- S T - )

cooms | 1600 MB m 216018 n

Source :DigitalGlobe, Inc. 1900 Pike Road Longmont, Colorado 80501

Synonym: 3-band Pan-sharpened, color
Imagery covers the Black & White, Red, Blue, and Green

Pan-sharpened using a proprietary algorithm to combine the

spatial information of the black and white band with the visual information of
three multispectral bands.

» All three spectral bands delivered as one image file.



Methodoelogy.

» Area of study:

The area of study is located in Colombia
in the nort-west of Quindio department
and in the nort-east of Valle del cauca.

The total region has an area of
518.12 Km2 and it belongs to the
municipalitys of Finlandia
,Circasia,Armenia ,Montenegro,La
Tebaida, cartago,Alcala and Ulloa .

The area Falls between 950 and
1800 m.a.s.|

Taken From Camargo 2005



Land use Classification methods

Pixel based classification

Unsupervised classification :

K-means unsupervised clustering was selected .
Five classes were selected.

Supervised classification
Five classes were expected to be classified
Forest, grassland , bare solil, water bodies and clouds .

Object Oriented classification

As a first step a segmentation process was executed to divide the images into
unclassified objects.

These unclassifiedobjects contain information about their spectral characteristic,
shape, texture, position and information about their neighbourhood.



The workflow of classification consists of the following sequence

Load Data and Create Project

T he input data camn hanae different
rescoluticons and cowver different areas,
as long as geosinformation is
availabla. Tha thamatic layars can be
ASCH rastar or “.shp vector format.

Create lmage Objects

Depending on the task. varouws
approaches to generatimng image
abjEcts cam be s, Rultiresolotbions
saegmentation generates objects
ressmikrling grownd featuress wesry
closaly while beasirng trme consurminag,
A chaessboard sesgmentation on thea
ather hand is wery fasi,

Create Image Obhject Hierarchy

The Genaerated imags objects ars
armramnged In an object hierarchy whiich
allows a simulitamneows representimg
of image features of varicous scale.
These image objects are rrebarorkced .,
allowsing to ulilize relaticons ebaoesn

o b e,

Get Imforrmation on Image Obhjects

e Cogmiticn offers seweral bools wihick
help fimd useful feasbures and ways to
saparate classes

Classification

I itarative steps the image is
classified,. |Initial classification rasults
can ba rafinaed by an extansion of the
class descriptions arnd by
resftructuring the object hiesrarchoy
bhased on the first classiflcatiomn
resulis,

Source:Defiens Profesional 5 Users Guide
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Selection of rules for an specific class using membership functions



Results

Pixel Based Unsupervised classification

» The unsupervised classification presented confuse patterns for all the classes that were
included in the analysis procedure .

» Clouds were easily recognized . Water bodies are dispersed on the whole area

» It was not even possible to define a legend for the classified areas among the different
land cover types.



Pixel Based Supervised classification

Theoretically a training sample should be just composed of pixels that
belong to its corresponding class.



Errer matrix for Pixel Based Supervised classifiation .

Best result After several attempts for the classification.

The error matrix shows that 40.47% of the forest area of the training samples could be
also classified as grass .Forest was also represented in a high percentage by water
16.67 %. This high representation was observed just between these two types of land
covers.

Table 2 .Error matrix for the pixel hased supervised classification .Here the best result are presented after several attempts .

R eference D ata

Classified
degraded clouds

degraded
clouds
grass
forest
w ater

Column To




Object Oriented Classifiation

» Different parameters were tested as a trial and error experiment to find the appropriate scale , shape
and compactness.
The Scale parameter is an abstract term which determines the maximum allowed heterogeneity for

the resulting image objects.

» Applied parameters were . 17 for scale 0,1 for shape, and 0,9 for compactness .
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Selection of samples Available features for the classification
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Three different segmentation levels for the classification of the area
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Classification of shrubs and trees creating a new segmentation level

Class HIErarany
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Miss classified areas are observed for agriculture areas and forest



Final classification result with 12 different land use classes




Sample editor to compare the spectral Properties of two
different classes

arnple Editor




Conclusions and limitations

Several differences among all the methods were found

The high resolution of the images produced in both the unsupervised and in the Pixel oriented
classification the so called “Salt pepper effect”

Object oriented classification offers a flexible environment for the classification that can be adapted
to the specific task . Nonetheless this technique requires an advance knowledge and experience to
find the correct parameters for the segmentation that is needed to start with the classification of the
area .

Pan-sharpened images are absolutely negative for the performance of the computer
hardware that is required for the analysis . Therefore it is strictly recommended to work
with the original spectral images(Multispectral images) with a coarse resolution (2.6 m)
and use the panchromatic layer just when additional segmentation processes are needed

Classification results are seriously influenced by the experience of the person .

Developing an appropiate set of rules for the classification is a very time consuming
activity .
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