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Introduction

* 1.1. Necessity: we need updated knowledge of the earth surface.

Better land and better resource management (both natural and
economical resources)

* Examples of other uses:

* Demographic changes

* Urban evolvement/growth

* Environmental impact / risks studies

* 1.2. What does object based mean?

Divide the image in objects that have their own significance. Spectral,
spatial and temporal characteristics can be extracted from them (Hay
& Castilla, 2006)




Introduction

* 1.3. Why object based?
Considered as a way of linking raster with GIS
Generally used for classification of heterogeneous landscapes
The necessary information in order to interpret an image, is not

represented in the pixels individually but in the objects or parcels
located in the image area.

Strong points of object based study

* Object image division is a process similar to the way people organize the
landscape in order to understand it.

* Using objects as minimum objects allows to reduce the computational
time of a classification, also allows the use of more complex technics.

* Objects have got characteristics like shape, texture, etc., that cannot be
found per pixel.




Introduction

* 1.4. Objectives of this work

Evaluation of the introduction of 3D information into change
detection methods

Evaluation of the introduction of bi-temporal features into the
change detection methods

Update land-use/land-cover (LU/LC) database for resource
management and see the evolution of urban and peri-urban areas




Area of study and data

* 2.1. Area of study
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Area of study and data

e 2.1. Area of study

e Valencia
Urban and peri-urban areas

Urban expansion movements, reducing agricultural areas in the border
of the city. Construction of new buildings and industrial parcels
removal.

Agricultural area
Dynamic areas with citric crops and vegetables orchards.
* Murcia
Agricultural parcels

Big dynamic agricultural areas with a high dynamism with removal or
regeneration of new crops. Building almost inexistent.




Area of study and data

* Valencia

* Murcia




Area of study and data

* Valencia * Murcia
* Satellite image QuickBird 2004 * Aerial orthoimage 2007,2009 (PNOA)
* Aerial orthoimage 2008 (PNOA)

* Vectorial data, official cadastral
cartography

* Vectorial data, official cadastral
cartography




Area of study and data

e 2.2.Data

* 3D data, provided by a LiDAR sensor, are also available for
Valencia region.
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Area of study and data

e 2.2.Data

* Point cloud is processed and Digital Models (DM) can be
obtained.

2004




Area of study and data

e 2.2.Data
* EU standard LU/LC classes

Classes: historical (a), closed urban (b), open urban (c), industrial
(d), semidetached housing (e), detached housing (f), cropland (g), arable
land (h), citrus orchard(i) and bare soil (j).



Methodology

* 3.1. Introduction to change detection

How to perform a proper change detection?

e Comparison between data under same conditions

CRS comparison
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Methodology

* 3.1. Introduction to change detection
e Comparison between data under same conditions

CRS comparison WGS 84 ED 50
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Transformation / adjustment
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Methodology

* 3.1. Introduction to change detection
Need a comparison reference
Reference should be a trustworthy element
Measure it with absolute values (absolute reference)

Measure it relatively (relative reference) — modify one of them to
make sure both of them are in the same reference system

 Data preprocessing




Methodology

* 3.2. Data preprocessing

* “Put” data in the same system to be able to compare the images:
same CRSs, spectral adjustment and same height level for 3D
data.

Spectral adjustment: pseudo-invariant regions

Mean and standard deviation adjustment per image, using one as a
reference.

Height level using Digital Models (DMs) — (for Valencia Data)




Methodology
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Methodology

* 3.2. Data preprocessing
* Data summary

Valencia
* Corrected images from two epochs
* 3D data in at the same reference level form two epochs
 Selection of parcels from the cadastral cartography
Murcia
e Corrected images from two different epochs
 Selection of parcels from the cadastral cartography

* Data determine the experiments made in the study areas
(depending on the data, different experiments have been
performed)




Methodology

* 3.3. Object feature extraction

* Type of information contained in the features

Spectral - Indicate the overall spectral behavior of the parcel using
the intensity values of the pixels.

Textural - Quantify the spatial distribution of the intensity values
Shape / geometrical - related to the dimensions of the object

Structural — describes de spatial organization of the elements of a
parcel.

Three-dimensional - informs about the behavior of the heights

* Feature temporal type

Mono-temporal features- related to an unique epoch - extracted
from a single image

Bi-temporal features - related to two different epochs — obtained
from two images




Methodology

* 3.3. Object feature extraction

* Feature type (temporal)

* Mono-temporal features
* Related to an unique epoch - extracted from a single image
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Methodology

* 3.3. Object feature extraction
* Bi-temporal features

* Related to two different epochs - extracted from two images

s‘s&e&:‘#m

Applying image differencing change detection principle:

Features Features Bi-temporal

epoch 1 epoch 2 features




Methodology

* 3.3. Object features extraction

Bi-temporal features

e Special case for structural fatures: obtained with a combination of the
two images and the semivariogram (currently working on this — paper
under construction) — Cross semivariogram and Codispersion

Cross semivariogram — semivariogram with bi-temporal data
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Methodology

* 3.4. Performed change detection

* Using post-classification method in Valencia area

Study focused in 3D characteristics (LIiDAR data) — comparisson with
and without LiDAR data

Classifications made for all classes for every epoch
Change detection performed just for peri-urban area with building

changes

Characteristics : Classification Classification

epoch 1 epoch 1 results epoch 1

Comparison /
— Change
. e L. e L. detection
Characteristics Classification Classification
—_— —_ —
epoch 2 epoch 2 results epoch 2




Methodology

* 3.4. Performed change detection

* Using direct classification method in Murcia area

Study focused in bi-temporal characteristics — comparisson with and
mono and bi-temporal features

Change detection performed for all classes

Classification
—> results / Change
detection

Bi-temporal Direct
poral 15 Irect.
characteristics classification




Results

* 4. Results

* How to measure the quality of the results?
Comparing the classes assigned to each parcel of both epochs

Classification
Unchanged Changed
Unchanged Coincidences Detectable errors
8 TN - True Negatives FP — False positives
Reference

Changed Undetectable errors Detected changes

8 FN - False negatives TP- true Positives

DP =100- QP =100-
TP+ FN TP+ FP+FN

DP — Detected percentage
QP — Quality percentage




