New features of
IDRISI Taiga 2009

Duong Dang Khoi
(September 3, 2009)



Outline:

Why IDRISI is useful ?
Segmentation classifier
Earth trend modeling tools

LLand change modeling tools



. Why IDRISI Taiga is useful?

IDRISI (1100-1166), a cartographer, who led the mission of mapping the
world over 15 years, was used over 500 years.

Become a commercial software product since 1987

A industry leader in raster analytical functionality

With 300 program modules for environmental monitoring and natural
resource management

Being used in 175 countries worldwide

Pioneering in decision support, classifier development, uncertainty
management, change and time series analysis, and dynamic modeling
Partnering with conservation international, United State Department of
Agriculture and other environmental agencies

Be familiar with IDRISI, you should read Tutorial and Guide to GIS and
Image Processing.

If you are interested, see the details at www.idrisi.com



http://www.idrisi.com/

New features of IDRISI Taiga

Segmentation
classifier

Images are classified according to segments
It is a tool for extracting information from satellite data

Earth trend modeler

Analysis of image time series (temporal dynamics), a
number of data mining tools are included for
extraction of earth trends underlying the determinants
of variability

Land change modeler

- Land use/cover analysis and prediction with artificial
neural network, logistical regression, Markov

- Other algorithms are also included for implications
and planning



2. Segmentation classifier

Step 1: Segmenting images
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Step 2: Training site development
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Step 3: Classification
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#  IDRISI Tutorial
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The SEGMENTATION module creates an image of segments that have spectral similarity

across many input bands.




# Training site and sienature creation.
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The module SEGTRAIN assigns these segments to specific land cover types for the
development of training site data. The user interactively selects segments and assigns class IDs and
class names.




The module SEGCLASS classifies the imagery using a majority rule algorithm to assign each
segment to a class, based on class majority within each segment as well as the segments of a
previously classified image. SEGCLASS can improve the accuracy of a pixel-based classification and

produce a smoother map-like classification result while preserving the boundaries between the
segments.




Idrisi Exp

3. Earth trend modeling tools

o= Trends Modeler

Analysis I Preprocess ]

2208 |

Earth Trends Modeler

A Project
" Create new project : __J
¢ Use existing project :
Optional Palette : letional Mask :

Create / edit a time series [TSF) file | Advanced Management ... l
_¥| Explore Space / Time Dynamics 2]
il Explore PCA / EOT / Fourier PCA / Wavelets 2
¥| Explore Temporal Profiles 21
¥ | Explore Series Relationships 2
¥| Explore Trends 222l

The Earth Trends Modeler is
an application within IDRISI
focused on the analysis of
earth trends over time. It
comprises of three tabs: Explore,
Analysis and Preprocess

-Explore--visualize and examine
through interactive exploration
tools the series and analytical
results processed from the
Analysis tab


mk:@MSITStore:C:\Program%20Files\IDRISI%20Taiga\language\English.chm::/Explore_Tab_-_Time_Series_Modeler.htm

+

Idrizi Explorer

E

Idrisi Explorer

—| Earth Trendz Modeler

_¥/| SeriesTrend Analysis

_¥| STA (Seasonal Trend Analysis)

_¥/| PCA (Principal Components Analysis) { EOF
_¥| EOT (Empirical Orthogonal Teleconnections)
% | Fourier PCA Spectral Analysis

¥/ Linear Modeling

|=| Earth Trends Mad

Explore | Analysis
= 2% {
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¥ | Missing Data Interpolation
¥| Denoise
¥| Deseason

¥| Generate / Edit Series

¥ | Detrend / Prewhiten

- Analysis--analyze through a
variety of processes the
series over time

- Preprocess--preprocess
and edit the series for input
to the Explore and Analysis
tabs



mk:@MSITStore:C:\Program%20Files\IDRISI%20Taiga\language\English.chm::/Analysis_Tab_-_Time_Series_Modeler.htm
mk:@MSITStore:C:\Program%20Files\IDRISI%20Taiga\language\English.chm::/Preprocess_Tab_-_Time_Series_Modeler.htm

Partial Correlation of EOTZ with
monthiy anomalles in $ST
1982 - 2007

Monthly anomalies in sea surface temperature from Largest pattern of space-time variability in sea surface

1982-2007, familiar to El Nino / La Nina (ENSO) event temperature anomalies after the effects of ENSO have
been removed

Median trend (Thiel-Sen) of anomakies in SST 1982 - 2007

Partial Correlation of EOTS with
monthiy anomalles In S8T

1982 - 2007

Median trend in monthly sea ice concentration Median trend of anomalies in monthly sea surface

from 1982 - 2007 temperatures from 1982 to 2007




Monotonk: trend (Mann-Kendall) of anomalles In MSU-TLT 1982 - 2007 Median trend (Thiel-Sen) of anomalies in MSU-TLT 1662 - 2007

Median trend of monthly lower tropospheric temperatures from 1982-2007




4. LLand change modeler

Land change modeler can help scientists to answer the following key questions
(1) Why land-use changes are occurred or what are the drivers of these changes?
(2) How much land would be expected to change in the future?

(3) What will happen if current changes continue in the future ( effects of changes)

Identification of potential for change (suitability for change)
Method: use of MLPNN for classifying potential for change

\

Land demand for future using past experience (amount of change)
Method: use of Markovian transition probability matrix

}

Based on the potential and the amount, land is allocated for future patterns
Method: use of competitive land allocation procedure




Step-by-step implementation of LCM

Step 1. Preparing land-use maps, other datasets such as DEM, biophysical,
socioeconomic attributes

Step 2. Creating a new project and inserting inputs (a)

[=] Idrisi Explorer
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Projects | Files | Fiters |
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|=] Land Change Modeler : ES

2208

Change Analysis l Transition Potentials | Change Prediction | Implications | Planning |

Land Change Modeler
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A LCM Project Parameters

" Create new project :

for Ecological Sustainability

= : |CTmodel
& Use existing project :
Eailier land cover image : [LandCovelEPBCT
Later land cover image : |LandCover34CT

Basis roads layer [optional) : [HoadsS4ET

Elevation model (optional) :  |ElevationCT

IV Use special palette lLandCovexSECT

i

.| Date: [1388
.| Date: [1334
o

2
_, Continue ...
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Step 3. Conducting change analysis (b)

[=] Land Change Madeler : ES

Change Analpsis ] Transition Potentials ] Change Prediction ] Implications ] Flanning ]

¥ | LCM Project Parameters
# Change Analysis

f» Gainz and losses by categary
" Met change by category

" Contributars to net change experienced by -

Urits :
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|W00d|and Savanna

Gains and losses between 1986 and 1994
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Anthropogenic Disturbance
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Amazonian Mature Forest

Woodland Savanna
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[# Change Maps 21
i hlap changes v lgnore transitions less than |EDD hectares j
7 Map persistence
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" bk ap the transition from : |W00dland Sawvanna j to: |.-'1'-.mazc|nian bl ature Forej
{7 Exchanges between : |.-'l'-.mazonian b abure Forej and |.-'1'-.mazonian I ature Forej

Output name [optional] : |

*% | Spatial Trend of Change
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Create MMap




Step 4: Modeling transition potentials

[=] Land Change Modeler : ES 228
5 Change Analysis  Transition Potentials | Change Prediction] Implications F'Ianning]

k= .

o # Transition Sub-Models : 5tftus ?

i

:g o |Suh-Mnde| Mame : |

=

Anthropogenic Disturbance | disturbance
Anthropogenic Disturbance | disturbance
Anthrapogenic Disturbance | disturbance

Anthropogenic Disturbance | disturbance

Include all To group sub-models. give them a common name
Include none Sub-Model to be Evaluated : | disturbance -

_¥| Variable Transformation Utility
_¥| Test and Selection of Site and Driver Variables
_¥| Transition Sub-Model Structure

_¥| Run Transition Sub-Model

I #: Run Transition Sub-Model I

21
i* MLP Meural Metwark " Logistic Regression
Minirunn cells that transitioned from 1386 to 1934 843
Finimum cellz that persisted from 1986 to 1994 : 428260
b ax zample zize : 843
FLP neural network. parameters

Training parameters Error monitaring

¥ Use automatic training .60 Training FMS Testing AMS

¥ Use dynamic learning rate )

.80

Start learing rate : 0.o1

0E0
End learning rate : 0.001

0.40
M omentum Factor : [R=]

.20
Sigmoid constant 2. [1.0

= 0.00
Layer 1 nodes : 7 > 1 2 3 4 5 B 7 & a9
Stopping criteria Running statistics
Iterations : a
RS 0.1
Learning rate : 0.01
Iterations : 10000 Training RS : 1.00
Testing RS : 1.00
Acuracy rate : 100 (g Accuracy rate : 0,00

Fiun S ub-todel |

_

Change Analysiz  Transition Potentials lChange F'ledictionl Implications] F'Ianningl

Transition Sub-Models : Status

Yariable Transformation Utility 21

ranztarmnalion iYpe

f* Evidence Likelihood " Exponential [e] ™ Square root

" Matural log [In) ™ Lagit " Power

Transition ar

land cover layer name : | r

Input wariable name : | [~ Categorical

Output variable name : | Ok

_¥| Test and Selection of Site and Driver Variables
_¥%| Transition Sub-Model Structure

_¥| Run Transition Sub-Model

[=] Land Change Modeler - ES 228

Change Analpsiz  Tranzition Potential ] Change F'redic:tic-n] Implicationsl F'Ianning]

_¥| Transition Sub-Models : Status

_%¥| Variable Transformation Utility

est and Selection of Site and Driver Yariables

Corver Class Cramer's \ P alue :
Test Explanatary Power |

Add to Model |

_¥| Transition Sub-Model Structure

_%/| Run Transition Sub-Model




Step 5: Change prediction

= Land Change Modeler: £5 X

Change Analysis l Transtion Potentids - Change Frediction ‘ Implications I Planing l

Change Demand Modeling 2

¥ Wakas Chal Praficion Dale: | 2000 Veu! el |
(" External Model

¥/ Dynamic Road Development
¥/ Change Allocation

¥/ Validation

—

Step 6: Model validation

Change ﬂmal}lsis\ Tranaition Patertials  Change Prediction llmplicatiunsl F'Ianning]

¥/ Change Demand Modeling

¥/ Dynamic Road Development

# Change Allocation 2

Optional Components Prediction Date - 2000

[ Dynamic Road Developrent o , z
Dwriamic vanable recalculation stages ;|1 :II

[ Apply Infrastructure Changes
PRy ] r ’_

Zohing - Constraintsd| ncentives -
B C [ Create soft prediction

-
Run Model Output Name |Ian|:|-use 2000 J

¥/ Validation

Evaluate the agreement in quantity and location in the modeled period.
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