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Installation of Arc-SDM
o Program files e
e On-line Help M=

Unzipping files

Files provided on the web site have been compressed into zip files. A directory structure has been
written to the zip file for the documentation files and the sample data sets that needs to be
reconstructed by your unzip utility. If you are using WinZip, ensure that you have selected the
option to 'Use folder names'. It's can also be useful to NOT have the 'Overwite existing files'
selected because a prompt asking you if you want to overwrite an existing file will usually signal a
problem with the reconstruction of the directory structure.

Installation of program files
Apart from unzipping the files, installation is the same from CD-ROM or the Arc-SDM web site.

Copy all of the following files into the ArcView extension directory. For the default installation of
ArcView, the path is c:\Esri\Av_gis30\ArcView\Ext32.

Filename Description

sdm.avx Arc-SDM ArcView Extension

sdmlr.exe Executable file that runs logistic regression functions.
DataXplore.exe Executable file that runs neural network module.
mfc42.dll Application extension required by DataXplore.exe.
msvcrt.dll Application extension required by DataXplore.exe.

To load the extension
1. If you haven't already, start ArcView.
2. Make the project window or, in versions 3.1 or 3.2, a view window active.
3. Select 'Extensions...' from the 'File' menu.
4. In the dialog box, check the box beside 'Spatial Data Modeller (14-Mar-00).
5. Click 'OK.

When the SDM extension loads:

The following items are loaded

to the project file: ...is lare added to...

ArcView's Spatial Analyst (When installed, Spatial Analyst is
extension (if it is not already fully documented in the ArcView
loaded). on-line help.)

The SDM extension uses classes
and functionality provided by the
Spatial Analyst extension and
cannot be loaded if SA is not

installed.
a menu labelled 'Spatial Data the menu bar to the right of Spatial
Modeller' Analyst's Surface menu in the View

document GUI




User Interface

a tool menu the farthest position to the right in
the View document tool bar

a menu item labelled 'Export With |to the 'File' menu of the Table

Names...' document GUI

a Bar/Line style toggle button button bar of the Chart document
GUI

a button that invokes the the Project GUI button bar

document comment reporter

"Behind the scenes"

scripts used by Arc-SDM the ArcView system scripts

custom dialog used by Arc-SDM | the ArcView system dialogs

Next

Section Contents Home

Installation of On-line Documentation

Options:

Using
1.

2.
3.

Using
1.

2.

3.

documentation on CD:

The first time you invoke the on-line help from ArcView you will be prompted to specify the
location of sdmhelp.htm.

Put the CD in the CD-ROM drive (if it is not already).
Navigate to <CD-ROM drive letter>:\documentation\sdmhelp.htm, select and click OK.

documentation on your hard drive:

Either

copy the contents of the Documentation directory on the CD to a directory of your choice
on your hard drive

or

download one of the zip files that contains the documentation files from the SDM web site.
Unzip these files in a directory on your hard drive.

The first time you invoke the on-line help from ArcView you will be prompted to specify the
location of sdmhelp.htm.

Navigate to the file, select and click OK.

How to change the location of the on-line documentation.

1.

ok wd

With your ArcView project file open, open the table named 'Data Types of Weights
Themes'.

Start editing the table by selecting 'Start editing' from the Table menu.

Select the cell edit tool.

Click in the cell that contains the path to sdmhelp.htm and change to the new path.
Press the Tab key or click in another cell.

Stop editing the table by selecting 'Stop editing...' from the Table menu. Specify that edits
be saved when prompted.




If there is no table named 'Data Types of Weights Themes' in the project, or the path to
sdmhelp.htm is not found in the table:

Select Help from the Spatial Data Modeller menu to be prompted for the location of sdmhelp.htm.

Next Section Contents Home




Methods

Arc-SDM provides tools for performing four methods of quantitative mineral potential mapping in ArcView and Spatial Analyst.
This section provides description of each method as well as key terms used in the implementation of these methods. (Please
refer to the Glossary for additional definition of terms used in Arc-SDM.)

Key Terms e
References =

Key Terms

Exploration data set. Here we refer to digital data sets, such as digitized geological maps, geophysical images, geochemical
survey data and remotely sensed images, frequently employed by exploration geologists in the mineral exploration process.
There is always a process of extracting evidence from the raw data set to be used in prediction. This process depends
strongly on the exploration model being used.

Exploration model. There are a large number of deposit models that have been defined for the various mineral deposit types,
based on deposit characteristics. Deposit models help to classify and identify new occurrences, lead to an improved
understanding of how the deposits formed, and act as an aid to exploration. However, they are usually based on
characteristics of the deposit and its immediate surroundings, and many of the characteristic diagnostics of a mineral deposit
type cannot be used with regional exploration data sets. The exploration model, on the other hand, refers to the characteristics
of a deposit type identifiable in regional data sets, as used in the exploration process. It is important to note that the absence
of evidence can be equally important as the presence of evidence and data on negative associations between deposit and
particular types of data are often poorly documented.

Evidential Theme. This is a map or area layer (in either vector or raster format) used for prediction of point objects (mineral
occurrences). The polygons or grid cells of the evidential themes have two or more values (class values). For example, a
geological map may have two or more values representing the classes (map units) present. Weights of evidence and
logistic regression were originally defined for binary evidential themes (also named binary patterns in several publications)
but they can also be applied to themes with more than two classes. Usually for these two methods multi-class evidential
themes will be generalized, or simplified, by combining classes to a small number of values, facilitating interpretation.
Evidential themes used for neural network analysis, however, should retain their detail, allowing the neural network
algorithms as much information as possible to classify the data. For fuzzy logic, the classes in each evidential theme are
assigned a fuzzy membership in the range [0,1]. The degree of generalization of the theme in this process is based on the
user's expert opinion. In multivariate statistical terminology, an evidential theme is the same as an 'explanatory’ variable.

Data Type of Evidential Themes. For weights of evidence and logistic regression, the user is asked to specify whether
an evidential theme contains 'ordered’ or 'free’' data. 'Ordered’ describes data that use an ordered measurement scale while
‘free' describes data that have a categorical or nominal measurement scale. Weights of evidence will allow the calculation of
cumulative weights tables for ordered data sets only. The logistic regression method requires that multi-class 'free' data
sets, for example, a geology map with more than two rock type classifications, be expanded to a series of binary maps. This
expansion is carried out automatically in Arc-SDM.

Training points. A point layer consisting of the locations at which the point objects are known to be either present. Weights
of evidence (normal option) and logistic regression require a training point theme defining known point occurrences. In
mineral exploration, the points are the mineral deposits (showings, occurrences, etc.) previously discovered by prospectors,
mappers and exploration companies. But in other studies, the point objects may consist of locations of seismic events,
intersections of faults, locations of springs, and other point types. The neural network RBFLN (supervised) method requires
training point themes defining both presence and absence of the point objects. The terminology in Arc-SDM has been kept as
generic as possible; however, the theme indicating the presence of point objects is referred to as a 'deposit training point
theme', and a theme indicating absence is referred to as a 'non-deposit training point theme'. Databases of locations where
mineral deposits are definitely not present are not often kept by exploration geologists so Arc-SDM includes a utility to
generate a set of points at locations of low probability. See 'Generate Random Points...". Expert weights of evidence, the

fuzzy clustering - unsupervised supervised option, and fuzzy logic do not use training points.

Study area theme. In Arc-SDM, the study area is an integer grid theme that defines the region of interest. It acts as a mask
on areas of evidential themes and, if they are being used, training points outside the study area are ignored during processing.
The study area theme is used by all 4 Arc-SDM methods. It is sometimes referred to as the 'base map'.
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Figurel. A. Rectangular area showing binary evidential theme B. Same area trimmed back to study area base map,
and training points. excluding both points and areas outside study area.

Missing Data Integer. An integer is required to define areas of missing data for each evidential theme. Each method handles
missing data differently (refer to the sections that follow, describing each method). The missing data integer is required even if
missing data is defined by 'No Data' or the evidential theme does not contain any missing data within the study area. Missing
data is different from the concept of 'No Data'. (See What is the difference between 'Missing Data' and 'No Data'.)

Unit cell area. In weights of evidence and logistic regression, each training point is assumed to occupy a small unit area,
named the unit cell. In order to calculate the probability of a point occurrence, a unit of area must be selected. The output from
weights of evidence and logistic regression is a map showing the probability that a unit area contains a point. Thus the
values of probability will change with the choice of unit cell area. The unit cell is a constant set at the beginning of a particular
computer run, and is the same for all training point and evidential themes. The area of the unit cell is unrelated to physical size
or influence of points, and is independent of the grid cell size used in raster data sets. The values of the weights in weights of
evidence are relatively independent of unit cell area, if the unit area is small. Fuzzy logic and neural network methods do
not use a unit cell.

Unique Conditions Grid/Table. An important concept used in the Arc-SDM implementation of weights of evidence, logistic
regression and neural network analysis is the idea of a "unique conditions" table and associated "unique conditions" map.
This step is carried out in grid format in Spatial Analyst, regardless of whether the evidential themes were input as vector or
raster, but the concept applies equally in vector mode. The unique conditions table and map are produced by an overlay of the
evidential themes selected for prediction.

A unique condition is the collection of polygons or grid cells in which the same combination of the evidential themes occurs in
the overlay map. Each row of the unique conditions table corresponds to a unique set of class values, with the same
characteristics as indicated by the row vector of class values, one column for each evidential theme. If the evidential themes
are all binary, then the maximum number of unique conditions equals 2", where n is the number of themes. However, the
number of unique conditions rises sharply if some of the evidential themes are multi-class. The following table illustrates the
concept for a combination of 3 binary themes, producing a map with 8 unique conditions.

Table 3. Unique condition table for three binary themes, in which class values are 2=present, 1=absent.

Theme 1
2

UC Number | Area, km2 Theme 2 | Theme 3
1 101.7 2 | 2
|
|

|
| |
| 56.2 |
| |
|

142.1
17.0
29.8

229.3

171.2

N ool b~ WON

2 2 1
2 1 1
1 2 2
1 1 2
1 2 1
2 1 2




8 3.8 1 1 1

In the corresponding unigue conditions map, the values are the unigque conditions number. The unique conditions grid is the
basis of the response theme.

Response theme. This is an output map that expresses the probability that a unit area contains a point, estimated by
combining the weights of the explanatory variables (evidential themes). The response map is usually classified into a small
number of values and depicted as relative favourability. If the training points are mineral deposits of a particular type, then the
response map show an estimate of mineral potential (also know as mineral prospectivity or mineral favourability).

|
Quantitative Mineral Potential Mapping in GIS

Although this computer package has been designed specifically for mineral potential mapping, it can also be used for other
types of spatial prediction in which the goal is to predict the probability of occurrence of point objects. The remarks in this
section are in the language of mineral exploration, but the same general principles guide other applications.

The GIS-based mineral potential mapping process can be broken down into four main steps: (1) building a spatial digital
database, (2) extracting predictive evidence for a particular deposit type, based on an exploration model, (3) exploring each
evidential theme individually in order to generalize or classify it, (4) combining the evidential themes to predict mineral potential.

This computer package assumes that step 1 has already been completed. This may have been carried out in totally different
GIS or image processing environments, not necessarily ARC/INFO or ArcView. Step 2 may have at least partially been done
prior to doing any processing using Arc-SDM. However, parts of step 2 and all of step 3 are done within Arc-SDM and its
associated modules, and comprise in many ways the most useful part of a mineral potential study. This is because the
examination of the evidential themes, particularly the spatial relationships between the training point and evidential themes, is
exploratory, yielding measurements of spatial associations that are often unexpected. The process of generalization, grouping
classes of evidential themes together, identifying breaks in continuous variables that maximize spatial associations, or
determining the fuzzy membership of classes often leads to a better understanding of the data. Finally, in step 4, combining
the evidential themes by one or more methods is valuable for identifying areas for exploration follow-up. The four methods
provided in Arc-SDM provide a variety of measures that facilitate the interpretation of results.

Reference Papers

Copies of the following papers have been provided in order to provide a background to each of the methods included in
Arc-SDM. The full references for these papers is included in the list of references appearing at the end of this section.

Method:
Weights of Evidence

Weights of evidence modelling: a new approach to mapping mineral potential
G.F. Bonham-Carter, F.P. Agterberg and D.F. Wright

wofel.pdf

Statistical Pattern Integeration for Mineral Exploration
F.P. Agterberg, G.F. Bonham-Carter and D.F. Wright

wofe2.pdf

Integration of Geological Datasets for Gold Exploration in Nova Scotia
G.F. Bonham-Carter, F.P. Agterberg and D.F. Wright

wofe3.pdf
Weights of Evidence and Logistic Regression

Weights of Evidence Modeling and Weighted Logistic Regression for Mineral Potential Mapping
F.P. Agterberg, G.F. Bonham-Carter, Q. Cheng and D.F. Wright

wir.pdf
Logistic Regression
Fuzzy Logic

Fuzzy Logic Method
pp. 291-302, Geographic Information Systems for Geoscientists: Modelling with GIS
Graeme Bonham-Carter

fl1.pdf

Application of fuzzy set theory for integeration of geological, geophysical and remote sensing data
P. An, W. Moon and A. Rencz


file:///C|/Gis/programming/avenue/SDI/Documentation/wofe1.pdf
file:///C|/Gis/programming/avenue/SDI/Documentation/wofe2.pdf
file:///C|/Gis/programming/avenue/SDI/Documentation/wofe3.pdf
file:///C|/Gis/programming/avenue/SDI/Documentation/wlr.pdf
file:///C|/Gis/programming/avenue/SDI/Documentation/fl1.pdf

fl2.pdf
Neural Network Analysis

Lecture notes from neural network session during the Arc-SDM training workshop, October 29, 1999, held at the Geological
Survey of Canada.

Carl Looney

neuralnet.htm
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ArcView: What you need to know about ArcView and Spatial Analyst to use
Arc-SDM...

o How to load an extension e
o How to manage Grid data sets I
« How to organize your data sets as Themes in a View I

e How to convert your data sets to formats with which ArcView and Spatial analyst can work
b=

o How to use the Query Builder Dialog e
« How to edit the name of a Theme or Document B
« How to export a table from ArcView e

Loading an Extension
1. If not currently active, make the project window active:
Select the window item ‘1. <project file name>.apr’ from the Window menu.

2. Select Extensions... from the File menu. A dialog box will appear that lists all of the extensions
available to load.

3. Check the box beside the extension title you want to use.
4. Click ‘OK’ to load the extension.
About Extensions

Extensions are new to ArcView starting with version 3.0. ESRI uses extensions to deliver modules
that supplement ArcView’s basic functionality. ESRI also allow ArcView users to write their own
extensions using ArcView’s scripting language, Avenue.

An extension is a particular type of Object Database. The objects in an extension may include
Avenue scripts, new interface controls or customized document interfaces (DocGUI’s). When you
load the Arc-SDM extension, the Avenue scripts that run the Arc-SDM functions are added to
ArcView's system script. The SDM menu and tool menu are added to the View interface.

When you save a project, references to any extensions currently loaded are written to the project
file. When you open that project file at a later time, ArcView will look for the references extension
file (*.avx) and load it if found. If ArcView cannot find the extension file, it will ask you to specify a
path to the file.

ArcView On-line Help Topic: What is an extension?

Next Section Contents Home

How to manage Grid data sets

A grid data set is stored in a directory called a workspace. Each grid data set is stored as a
separate directory with associated tables and files that contain specific information about the grid.
Each grid data set also stores some files in an INFO directory found in the workspace.

Do not use your computer's file system commands with grid data sets



Because each grid data set stores files in the INFO directory, you cannot rename, copy, or delete
them with the computer's file management system. Rename, copy, or delete grid data sets with
the Data Source Manager supplied with Spatial Analyst (or the Grid Manager in version 1.0). You
can access the Manage Data Sources (or Grid Manager) dialog from the File menu when a view
is active.

Note: The Data Source Manager loaded by Spatial Analyst 1.1 and later also allows the
management of Shapefiles, so you do not have to worry about deleting all the files associated
with a Shapefile, i.e., .shp, .dbf, .shx and any other index files.

ArcView On-line Help Topic: grid data sets, frequently asked questions and grid data sets,
described (above text was taken directly from these help topics)

Next Section Contents Home

How to organize your data sets as Themes in a View document

Theme Inputs to Arc-SDM and their source data types:

Arc-SDM Input Training Point Study Area Grid Theme Evidential Theme
Theme
Spatial Data Vector Raster Vector or Raster
Type
ArcView Theme Point Feature Integer Grid Theme Polygon Feature
Type Theme Theme

Integer Grid Theme

File Source ArcView shapefile Integer Grid ArcView shapefile
Formats
ARC/INFO coverage ARC/INFO coverage
event theme based Integer Grid
on table
Notes: Place at top of Table | Place at bottom of Theme’s extents do
of Contents Table of Contents, or not need to be the
alternatively make the same as the extents

cells defining the study of the study area
transparent, and the No
Data cells a colour, and
place at the top of the
table of contents.

Next Section Contents Home

How to add a data set as a Theme to a View document


file:///C|/Gis/programming/avenue/SDI/Documentation/wofehome.htm

1. Open or create a View document.

2. Click the *‘Add Theme’ button

OR

Select Add Theme... from the View menu.
3. In the dialog box that appears:

Select the theme type you want to add from the combo box in the bottom left corner of the dialog.
If you want to add a Grid Theme and Grid Theme does not appear in the list, most likely the
Spatial Analyst extension has not been loaded. Close the dialog, load Spatial Analyst, then
resume adding your themes.

Navigate to the location of your data set(s). Select the data set(s) you want to load and click ‘OK’.
You can load more than one data set at a time by holding down the shift key and clicking the
names of the data sets you want to add to the selection set, then click ‘OK’

Note: If have added Grid Themes to the view but Arc-SDM does not seem to be recognizing them
and Spatial Analyst’'s menu items are, or mostly are, disabled, you have probably added a grid
data set as an Image theme. You can check this by making the theme active, then selecting
Properties... from the Theme menu.

ArcView On-Line Help Topic: themes, adding
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How to convert your data sets to formats that ArcView and Spatial Analyst
can use

Image Theme to Grid Theme conversion

This method can be used to convert raster data sets in formats other than ESRI’s grid format to
grids. ArcView supports the following formats as Image Themes:

TIFF; TIFF/LZW compressed; ERDAS; IMAGINE (if ArcView's IMAGINE image extension is
loaded); BSQ, BIL and BIP; Sun rasterfiles; BMP; Run-length compressed files; JPEG (if
ArcView’s JPEG image extension is loaded); Image catalogs;

The following is a sample contents of a header file that ArcView requires in order to read a BIL
file:

NROWS 813

NCOLS 1302

NBANDS 1

NBITS 8

BYTEORDER M

ULXMAP 537529.48752835
ULYMAP 5031945.62548415
XDIM 94.9999865

YDIM 94.9999865

To load araster format as an Image Theme:



Load a Theme to the View, as described in the preceding section, selecting ‘Image Theme’ from
the Data Source Types: combo-box.

To convert your Image Theme to a Grid Theme:
1. Make the image theme active.
2. Set ‘Convert to Grid’ from the Theme menu.

Once you have converted the Image theme to a Grid Theme, you can delete the Image Theme
from the View.

Analysisa Reclassify...

Use the reclassify function to reclassify a Grid Theme. Reclassify operates on the active Grid
Theme(s) and creates new grids which you can add to the current View as themes.

You could use Reclassify to:
Map grid cell values to new values.

Map ‘No Data’ to a value or map one or more values to ‘No Data’. ‘No Data’ can be thought of as
Null and corresponds to -9999 in ARC/INFO.

Reclassify can be useful to create a Study Area Grid Theme.

ArcView On-Line Help Topic: Reclassifying

Selecting a subset of features or classes to create a new data set

For both a Feature Theme and an integer Grid Theme, you can select features or cells with
defined values by querying the theme’s attribute table.

1. Make the theme you want to subset active by clicking on its legend in the table of contents.

| 7 |
2. Click the Query Builder button .

3. Build your query by selecting fields, operators and values from the lists on the dialog. Then
click ‘OK’.

4. You can create a new data set from your selection selecting either:
a. Convert to Shapefile...

OR

b. Convert to grid...

from the Theme menu.

Next Section Contents Home

Query Builder Dialog



The Query Builder Dialog, an ArcView Dialog accessible by Avenue, is used several times by
Arc-SDM to allow you to define subsets of features or cells. It can be run from the following dialog
boxes/functions:

Set Parameters Dialog: Select a subset of training points by attributes

Generalizing an Evidential Theme, Grouping Dialog: Select a group of records in the evidential
theme’s attribute table to map to a new class.

Extract Contacts: Define two sets of polygons from which you want to extract contacts.

Also, prior to using the Buffer Features... function, you may want to select a subset of features or
classes to buffer.

ArcView On-Line Help Topic: Query Builder (Dialog Box)
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Document Names

Arc-SDM uses ArcView document and theme names almost exclusively in processing. If more
than one document or theme name are identical, ArcView won't be able to distinguish them and
may try to use the wrong one. Please refer to 'What you need to know about ArcView and Spatial
Analyst'.

How to change the name of a Theme or Document

To change the name of a document:
1. Open the document.
2. Select the Properties... item from the menu with the document name.
3. Edit the document name in the Properties dialog and click 'OK'.

To change the name of a theme:
1. Activate the View that contains the theme.
2. Select the Properties... item from the Theme menu.
3. Edit the theme name in the Properties dialog and click 'OK'.

Next Section Contents Home

You can export an ArcView table document or a selection set of a table document to one of the
three data base formats that ArcView supports: dBase, INFO and comma-delimited text.

To export a table:

Open the document you want to export.

Select Export... from the File menu in the Table GUI.

Select the file format you want to export to, provide a file name and click 'OK'.

What happens to the field names when | export part or all of a table document?



The Table.Export script that ArcView runs from the File—>Export... item, exports the field name
aliases. If you are exporting to dBase format, the field name for the W+ field will be W_ and the
field name for the #Points field will be ZPoints. This appears to be a problem only with the dBase
format: the INFO and delimited text formats handles the aliases well.

Arc-SDM adds a function in the Table GUI File menu labeled 'Export With Names...". Use this
function if you want to preserve the dBase compatible names used in tables created by the
extension.

ArcView on-line Help Topic: Exporting, a table

Next Section Contents Home




Set Analysis Parameters...
o Parameters dialog =
e Study Area Grid Theme W=

e Unit Area =

e Training Point Themes I
e Missing Data I
o Analysis Cell Size I

Method: Weights of Logistic Neural Network Fuzzy
Evidence Regression Logic
Parameter Normal | Expert RBFLN Fuzzy Clustering
(Supervised) | (Unsupervised)
Study Area Grid v v v v Vv v
Theme
Unit Area v v v v Vv
Deposit Training
Point Theme v v v
Non-deposit
Training Point v
Theme
Default Missing
Data Integer v v v v v v
Missing Data Defined individually for each input theme.
v | v v v v v
Grid Cell Size Defined by selecting Analysis --> Parameters... and specifying cell size,
else defaults to the minimum cell size of inputs.
v v v v v v
Method uses v Vv v Vv Vv
Unigque
Conditions
Grid/Table

This menu item opens the Analysis Parameters dialog box. Select this option to set and edit
parameters. Each parameter is described below. Once the parameters are set they remain in
effect until changed for any analysis done in the active View with the following exception:




The extension sets the theme you select for the Study Area Theme as the Mask in the current
view’s Analysis Environment. This parameter can be changed via the Analysis& Properties...
dialog. Check your analysis parameters before resuming any analysis to ensure that parameters
are set as you expect.

Analysis Parameters Dialog

#! Analysis Parameters

5 E-'lE-'Ct EII"IEI'_'.-'tiCEIl tE-'Chr'Iil:IL-IE-'S: .....................................................................................................

[v “weights of Evidence MwialE] Meural Metwark Analysiz (MM

& Mormal [Uzing training points) ¥ REFLM [Supervized)

" Expert [Mo training points] [¥ Fuzzy Clustering [Unsupervized)
[+ Logistic Begression [LR] [+ Fuzzy Logic [FL)

5 et PEI[EIFI'IE-'I:E-'TS: .........................................................................................................................

Study Area Theme: B

Uit Area (3, km]: | 1 Froperties...
Tra“.-"ng PDIntS .....
Deposit [ Pipes ja ] Properties. .
Mon-depasit: | <M themes found: ] o

Default Integer Defining Mizzing Data: 1 .99

S 1 Cancel i

What happens to the parameters you have set when you change views or reopen a project
file

If you activate a View to which your analysis parameters do not apply, most of the SDM menu
items will be disabled and you will need to specify your parameters again before performing any
analysis.

If you reopen a project file, the parameters are saved with the dialog, and should not have to be
reset if you resume working with themes in the same View document.
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Study Area Grid Theme

Arc-SDM requires that an integer grid theme be specified as a Study Area Theme for all methods.
The Study Area Theme is a theme based on a grid data set that defines the geographic extent of
the analysis study area. It is set as the Analysis Extents and Mask in the current View's Analysis
Environment.

Select Study Area Theme from Combo Box

The combo-box labeled 'Study Area Theme' contains a list of all integer grid themes in the current
view. Select the theme you want to use as the study area theme. The current Analysis Mask, if
any, is displayed by default.

Selecting a new study area theme will cause the controls in the Unit Area Properties dialog to be
recalculated.

How the Study Area Grid Theme defines your study area
o all cells containing a value define the study area
o all cells containing ‘No Data’ are considered outside of the study area

'No Data' represents a Null cell value. (It corresponds to -9999 in ARC/INFO.)

Study Area Grid Theme Defined Study Area

Study Area Grid Theme Defined Study Area

ND |ND|ND|NDJ2 |2 |2 |2

ND|IND|T |1 |1 1 ]2 |2

ND = Neo Data
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What you can use as a Study Area Grid Theme
If you want to use a data set as both your Study Area Theme and as an Evidential Theme:
ArcView on-line Help Topic: Cutting, copying and pasting themes
Make a copy of the Grid Theme:
1. Make your grid theme active by clicking on its legend in the View's Table of Contents
2. Select 'Copy Themes' from the 'Edit' menu.

3. Select 'Paste Themes' from the 'Edit' menu, or, press Ctrl-V to paste a copy of the Grid
Theme into the View.

Ensure that the copy has a different name from the 'original' theme by renaming one or
both themes:

To rename a theme:
1. Make the Grid Theme active by clicking on its legend in the View's Table of Contents
2. Select 'Properties' from the 'Theme' menu
3. Edit the Theme Name: and click 'OK"

You can also copy themes to other views.
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How you can create or prepare a Study Area Grid Theme:

ArcView on-line Help Topic: Reclassifying the cell values of a grid theme

Analysis-->Reclassify...
Reclassify one or more classes that define areas outside the study area to ‘No Data’

1. Set the Analysis Extent, Cell Size and Mask under the 'Properties' item in the Analysis
menu.

2. Make the Grid Theme you want to reclassify active by clicking on its legend in the View's
Table of Contents.

3. Select 'Reclassify..." from the 'Analysis' Menu

4. Type 'No Data' in the 'New Value' column for any of the rows that you want to reclassify to
Null (areas outside the study area). 'Tab' out of the cell you are modifying to ensure that
your edits register.

5. Click 'OK'

This will calculate the reclassified grid and add it to the top of the Table of Contents of the current



View, with the name 'Reclass of' <Input Theme Name>.
Creating a "rectangular" Study Area Grid Theme

You can create a grid with cells containing a single value from scratch.
1. Define the extents and cell size of the study area in the Analysis Properties dialog
2. Select 'Map Calculator...' from the Analysis menu.
3. Build the definition of the new grid using the controls in the dialog:

Click one or more digits in the number keypad to define the value you want to fill the
grid's cells.

Click 'As Grid' to add the .AsGrid request to the grid definition.
Click 'Evaluate'.

You can also type the expression in the display window, although ArcView is finicky about format
including spaces.
Convert a set of polygons whose extent defines the study area to a Grid

1. Define the extents and cell size of the study area in the Analysis Properties dialog

2. Make your polygon feature theme active.

3. If only a subset of the polygons define your study area:

| 7 |
Click the Query Builder button to open the query dialog; define a query to select the
polygon subset.

4. Select Convert to Grid... from the Theme menu to make a new grid and add it as a Grid
Theme to the current view.
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Defining Area Units

You need to define a unit area that Arc-SDM will use as the area unit of measurement during
calculations for weights of evidence, logistic regression and neural network analysis. Input a unit
area in km2 in the text input line labeled 'Unit Area (Sqg. km):' When you change the unit area, the
total study area measured in units area will be updated.

Click the 'Properties' button to display a dialog with more information to assist in the selection of
the unit area.



’L" Unit Area Selection Properties

Uit &rea [2q. km): I R4
Total Study Area [Unitz): 200 48
Total Study Area (2q. km): 2945 24
Suggested Unit &rea:; 1.1

(]

The unit area Properties dialog reports the following information:

o Total Study Area (Sq. km)

o Total Study Area (Units)

e Suggested Unit Area (Sg.km)
The total study area reported in km2 and in unit cell area in the Study Area/Unit Area of the
Analysis Parameters dialog box are based on the area of Study Area Theme pixels containing
values. The area reported in the weights area, for example the cumulative area of all classes in
an evidential theme, may vary from this area because the output cell size differs from the cell or
pixel size of the study area theme, or because the area of all classes in the evidential theme is

less than the study area defined by the study area theme. The study area theme area is used as
the total area in the weights formulas in these cases.

The Suggested Unit Area is calculated using the following equation:
suggestedValue = (totalStudyArea / total TrainingPoints) / 40

This suggested value is a guideline. Typically your unit area should be about the same or smaller
than the suggested unit area.

The Expert Weights of Evidence option

This option does not rely on a user specified unit area. Instead, a limiting value of unit area is
assumed.
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Training Point Themes

The Training Point Theme(s) are point data sets. Arc-SDM deals with two types of training points,
one that defines the occurence of a point object, and the other defining the absence of a point
object. For mineral exploration, each "deposit" training point is a known mineral occurrence or
deposit. Each "non-deposit" training point is the location where there is known to be no mineral
occurrence.

Weights of evidence normal option, logistic regression and the neural network RBFLN option
require a deposit training point theme. Only the neural network RBFLN option requires a



'non-deposit' training point theme.

Usable file formats
o ArcView shape files
e ARC/INFO point coverages
e an event theme created from a data set containing (x,y) coordinates

ArcView on-line Help Topic: Add Event Theme (Dialog box)

NOTE: Arc-SDM will not work with a multi-point feature type, one of the feature types available in
ArcView.

A subset of this point data set can also be used for analysis without creating a new data set.
To use a subset of your theme:
Select a training point theme from the drop-down list.

Click the 'Properties' button beside the drop-down list. The training points properties dialog:

’L" Traiming Point Theme Properties

Training Paint Theme:  Pipes_ja

Check the number of training points a
[wing within the ztudy area;
T atal number of training paoints: 111

" Select All

= iSeject Subzet by Attributes

Random I Wwieed

018 I

Total Number of Training Points

The total number of points in the specified training point theme is displayed. If you have selected
a subset of your training points, the total number of points in the subset is displayed. This number
may be more than the total number of deposits used in weights calculations if one or more of the
points fall outside the study area as defined by the study area theme.

You can determine how many of your selected points fall in the study area by clicking on the

‘Inspect Training Points' button,
Use all of your training points or a subset

You can toggle between "All' of the points in your training point theme, or a 'Subset' of them by
clicking the radio buttons labeled 'Select All' and 'Select Subset by:". Clicking the 'Select Subset
by:" applies the last defined subset if it is applicable to the currently selected training point theme.



The buttons labeled 'Attributes’, 'Random' and 'Weed' are also enabled with the 'Select Subset
by:' button is selected.

Clearing a subset

To clear a subset, click the 'Attributes’ button, and then click 'OK' in the dialog box that appears.
You can use any of these options to reduce or select a subset of your training point set.
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Select a Subset by:
e Attributes =
o Random Selection M-
o Weeding =
o Location =

Attributes

You can define or change a subset of the training points based on its attributes by clicking the
button labeled 'Attributes’. This displays ArcView’'s Query Builder dialog.

Build your query and click 'OK".
ArcView on-line Help Topic: Query Builder (Dialog box)

The total number of training points will now display the number of points identified by your query
and the suggested unit area will also be updated below.

How Arc-SDM subsets the training point data set

The query will be applied to the training point theme as a 'definition’. All of the features, and their
attribute records, not included in the definition will be hidden from your view. The definition query
string is also set as an attribute of the theme's attribute table. You can see this query string by
making your training point theme active and then selecting the 'Properties..." item from the
‘Theme' menu. Click the 'Definition’ option in the left column in the dialog box that appears. This
definition is persistent, meaning that it will be reapplied to the point theme each time you reopen
your project file.

Random

To make a random subset of training points, click the button labeled 'Random’. A dialog box is
displayed which allows you specify either the number of records or the percentage of records you
would like to include in the subset. If the you specify a percentage, you can see how many
records this will include. Click 'OK' to make the random selection. The random selection of a
subset of training points is done in two steps:

o arandomly generated number is appended to each record in the training point theme's
attribute table

e a subset records is selected based on values in the random number field

Generating Random Numbers



Arc-SDM will first look for a field called 'Random’ in the attribute table of the specified training
point theme. If not found, an integer field with this name will be appended to the data set. A
random number between 1 and 1000 (ArcView's random number generator returns integers) will
be generated for each record in the attribute table and then written to the new field.

If a field called 'Random’ already exists in the attribute table, you will be asked if you want to
overwrite the files contained in that field. Two things to consider when deciding to overwrite
previously generated numbers are:

o the numbers written to the attribute table are a means of re-establishing a randomly
generated subset, or simply knowing which points were included in the subset used
previously for analysis. This source of information will be lost if the numbers are
overwritten, not just for this theme but also any copies of the theme that are based on
these numbers.

o if any records/features were added to the data set after the random numbers were
generated, they will not be included in the subset selection. If you want to include them,
you should regenerate a set of random numbers and overwrite the current ones.

If you choose 'Yes', a new set of random numbers will be generated and written to the 'Random'’
field. If 'No', the selection will be made on existing values.

Weeding

Arc-SDM will automatically remove some points from the training point theme (not permanently!)
so that there is no more than one training point per unit area. The algorithm starts with the point
defined in the first record of the point theme attribute table, calculates the distance to the other
points "below" it in the attribute table and removes any that are less than the distance defined by:

(Unit Area * 1000000 / 3.14) 0.5
Selecting the Records

Starting at the lowest random number, the next highest random number is added to the subset
until the number of records in the subset is what you specified. The subset is applied to the
training point theme as a theme definition. Only the randomly selected features and their attribute
records can be seen in the View and Table documents. The definition query string can be looked
at by selecting 'Properties...' from the 'Theme' menu in the View document's interface.

Actually selecting the subset is like selecting a subset based on attributes. In fact, once the
random numbers have been written to the theme's attribute table, you can re-establish the
selection at a later time by clicking the Subset by: 'Attribute’ button and querying the 'Random'
field using the Query Builder (see above).

Location

You can also interactively select a subset of your training point theme using the 'Select Points By
Location..." item in the SDM menu. A subset definition made this way will persist only for your
current ArcView session.



Select Training Points EZ

.........................

To subset a point theme by location:
1. Make the point theme you want to subset active.
2. Make any themes you want to use as visual guides during selection visible.

3. Choose 'Select Points By Location..."' from the SDM menu. The point theme will be be
made active and visible, if not already. All other themes will be made inactive. The feature
selection tool is activated and a small dialog box is positioned near the top of the View's
Table of Contents.

4. Manually select the points you want to include in the subset. Hold down the Shift key while
selecting to add to the current selection set.

5. When you are finished selecting, click the 'Apply Selection' button on the dialog box.
To remove a selection set (select all the points in the theme):

Click 'Clear Selection'
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Maintaining a complete training point theme, as well as one or more subsets

You may want to have your complete training point theme available, as well as one or more
subsets in your Views at the same time. For example, say you would like to maintain the complete
set of training points, a randomly generated subset of the training points, and a second set of the
points not included in the random subset. You could make these three themes as follows:

Make two copies of your training point theme by making the training point theme active and
selecting 'Copy' from the 'Edit' menu. Select 'Paste’ from the 'Edit' menu to paste a copy of the
theme, or press Ctrl-V. Rename the copies of the training point theme.

Open the Arc-SDM parameters dialog box by selecting ‘Analysis Parameters...' from the SDM
menu. Make your randomly selected subset using the steps described above and click 'OK'.

Open the Theme Properties dialog for the theme you just subsetted to see the definition query
string. You can make an attribute query on the Random field to subset the remaining points. For
example, if the query defining your random subset is ([Random] < 498) then to select the points
excluded from this subset you could apply the query ([Random] >= 498).
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Default Missing Data Value

Arc-SDM handles areas of missing data in your evidential themes in different ways, depending on
the method being used. How missing data is handled is discussed in the sections explaining each
method.

Generally:
Method Handling of Missing Data
Weights of Evidence o calculation of weights for each evidential themeexcludes areas

with missing data and any training points that lie in these areas

¢ after combining evidential themes, an uncertainty due to missing
data is calculated for each unique condition that contains missing
data, and this is reported in the attribute table of the response
theme

Logistic Regression | areas with missing data are assigned a value that is the area-weighted
mean of the known values in the study area for each evidential theme

Neural Network o for each evidential theme, areas with missing data are assigned a
value that is the area-weighted mean of the known values in the
study area

e input data to the neural network module is normalized from O to 1,
so the mean is based on these values

Fuzzy Logic areas of missing data are assigned a fuzzy membership value that is an
area-weighted mean of the fuzzy membership values defined for the
areas of known data

Arc-SDM requires that an integer value defining areas of missing data be specified for every
evidential theme, whether or not there is any missing data in the study area. If areas with missing
data are defined in the evidential theme by 'No Data’' or the absence of a polygon within the study
area, Arc-SDM will fill them in 'on-the-fly' with the missing data integer. In most cases, this so that
the areas can be captured in the unique conditions grid and attribute table.

You can specify any integer to define areas of missing data and this can be done at two levels: a
default value is specified in the Analysis Parameters dialog by entering it in the text input line
labelled 'Default Integer Defining Missing Data:' In the processing for each method, the user is
prompted to specify or confirm the missing data integer for each evidential theme. Once specified
for an evidential theme, the value is recorded in an ArcView table, 'SDM Theme Properties'
(sdmthms.dbf). Users can change this value at any time.

TIP: While you are able to specify a different missing data value for each evidential theme, it is
recommended that the same value be used for all evidential themes for the sake of consistency
and data organization.

What is the difference between 'Missing Data' and 'No Data'
In an Arc-SDM FAQ), this question would be at the top of the list!

'‘No Data' is a concept used by Spatial Analyst to specify that there is no data value associated



with one or more cells in a grid. (It corresponds to -9999 in Arc/INFO.) Cells with No Data can be
symbolized, reclassified, displayed in a legend and handled in different ways during However,
they are not included in the attribute table of an integer grid theme. In the context of Arc-SDM,
cells with 'No Data' perform different functions and are handled in different ways:

For the study area grid theme, cells containing ‘No Data' define areas that lie within the extent of
the study area grid theme but which lie outside the study area. This allows a non-rectangular
study area to be used.

Default symbolizations of new themes generated by Arc-SDM, the 'No Data'’ class is setto a
transparent fill.

Cells with 'No Data' in a grid evidential theme (or areas with no polygon, for a feature evidential
theme) fall within the study area are assumed to define areas where data is missing. In this case
the concepts of 'No Data' and 'Missing Data' refer to the same areas of an evidential theme. The
term 'Missing Data' is specific to Arc-SDM. Each method in Arc-SDM handles missing data in an
explicit way but cannot apply their techniques to 'No Data' cells. In order that 'No Data' areas be
handled as missing data, they are replaced on-the-fly with a user specified integer value.

Analysis Cell Size

The analysis, or output, cell size is not set using the 'Set Analysis Parameters' function. If the
Analysis Cell Size has not been set to a specific value, Arc-SDM will set it to the minimum of
inputs to a function. This is reported to the user at the time that the setting is changed. (The
Spatial Analyst default is the maximum of inputs.)

You can set or change the Analysis Cell Size by selecting the Properties... item from the Analysis
menu in the View interface. For more information about the Analysis Properties and the Analysis
Environment, please refer to 'What you need to know about ArcView and Spatial Analyst' or to the
ArcView on-line Help Topic: Setting the analysis properties for a view

Note that the analysis cell size and the unit area are unrelated.
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Calculate Theme Weights...
« Evidential Theme Weights dialog and its components I
o Output weights tables I

Select this option to calculate weights for a single evidential theme. A set of statistics, including
the area, number of training points, W+, W-, Contrast and their standard deviations, as well as the
studentized Contrast are calculated for each class in the specified class field and written to a *.dbf
file and added as a Table document to the project. For ordered data, these statistics can also be
calculated for cumulatively from lowest to highest class (ascending) and highest to lowest class
(descending).

The resulting tables can be reviewed and used to determine appropriate generalizations or
grouping of classes for input to calculations of the posterior probability map.

Charts can also be created based on these tables as additional aid to interpretation.

Evidential Theme Weights dialog and its components

Evidential Theme Weights E2

Unlmrea[Stl ki
Priar Probabilty (Std. Dev.):




Parameter Display

The following items, displayed at the top of the dialog, are either set by selecting the Set Analysis
Parameters... menu item, or calculated from these parameters.

Study Area Grid Theme

Training Point Theme

Total Number of Training Points

Unit Area (Sq. km)

Prior Probability (with its standard deviation following in brackets)

Only the number of points that fall in the study area is reported as the Total Number of Training
Points. This number may be less than the total number reported in the Analysis Parameters
dialog because the total number of points in the training point theme is reported there. (To see
how many training points fall within the study area while setting parameters, click the Inspect

Training Points button 6 )

To change one or more of these parameters, close the Evidential Theme Weights dialog box and
choose Analysis Parameters...from the SDM menu.

Parameter Description

Evidential Theme Select the Evidential Theme you want to calculate weights

for, from the combo box. All of the integer grid and
polygon feature themes, other than the study area grid,
are available for selection.

Class Field Select the field from the Evidential Theme attribute table

that contains the classes for which you want to calculate a
weights table. You are able to use string and real number
type fields, in addition to integer fields. String fields are
recommended only for free or categorical data. If you
would like to include or preserve descriptive strings
contained in the attribute table (or a table joined to it), you
can select a Class Description Field below.

Class Description Field Select a field from the Evidential Theme attribute table

that contains the text descriptions of the classes you
would like to use. Select <None> if you don't have or don't
want to use a description field. If you select a class
description field, and there are missing data in the
evidential theme represented by No Data, the string
"Missing Data".

Missing Data Integer Specify an integer used to define areas of missing data.

This value is persistent with the project file. The default
value is one specified in 'Set Analysis Parameters'. Refer
to Missing Data Integer for more information.




Type of Data Specify whether the data should be treated as Free or
Ordered. This choice affects whether cumulative weights
can be calculated for the data. This characteristic is also
written to a Table named 'Data Type of Weights Themes'
so that Arc-SDM functions 'remember’ later and the data
type does not have to be re-specified.

Once the evidential theme and its data type is written to
the 'Data Type of Weights Themes' table, you can change
its type by editing the table. Open the table document,
from the Table menu, choose 'Start Editing'. Edit the data
type, or delete the record. To finish editing and commit
your changes, choose 'Stop Editing' from the Table menu.

Clip polygon theme to study area | For polygon feature evidential themes only. If the extent of
the evidential theme is larger than the study area, check
this box to automatically clip it during processing. Note:
This process is very slow. It is recommended that clipping
evidential themes be performed as a pre-processing step.

Calculate Weights Tables

Categorical calculates the weights for each class and writes these
value to a table based on a dBase file. The default table
name is <evidential theme name>-CT (dBase file name
is the same as the table name with a .dbf extension).

Cumulative (Ascending) calculates the cumulative weights from the first class to
the last and writes these values to a table based on a
dBase file. The default table name is <evidential theme
name>-CA (dBase file name is <evidential theme
name>-CA.dbf).

Cumulative (Descending) calculates the cumulative weights from the last class to
the first class and writes these values to a table based on
a dBase file. The default table name is <evidential theme
name>-CD (dBase file name is <evidential theme
name>-CD.dbf).

Calculate All Calculates and writes all of the above three tables.
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The Output Weights Table

To view the Weights Table, switch to the project window, click the Tables icon, select the name of
the table you specified and then click the Open button.

The Weights Table(s) contain the following fields:

Alias Name Description

Class Class the numbers or text identifying the classes or
values in the attribute field you specified.




<source field alias> | <source field name> | this field will have the same name as the source
field in the evidential theme's attribute table

Area (sqg. km) Area_sq_km the area of each class given in km2.

Area (Units) Area_unit the area of each class given in unit cells.

#Points No_points the number of training points that fell in the area of
the class.

W+ Wplus the value of W+

s(W-) S wplus the standard deviation of W+

W- Wminus the value of W- (the weight for all other classes
combined)

s(W-) S_wminus the standard deviation of W-

Contrast Contrast the difference between W+ and W-

s(C) S_contrast the standard deviation of the Contrast

stud(C) Stud_cnt the studentized Contrast: the contrast divided by
its standard deviation

Equations used to calculate Weights
dBase field names vs ArcView table field names

The field names in ArcView table documents can be long and can incorporate special characters
while field names in the underlying or source file format, dBase, cannot contain special characters
and are limited to 10 characters. The ArcView names, as listed above, are only maintained with
the ArcView table document. (A Table document can also use INFO and tab or comma delimited
text files as its source.)

If the source dBase file is opened in another software, such as Excel, or added to another
ArcView project as a new table document, the table names won't be available. To be able to take
advantage of ArcView's naming capabilities, yet maintain legibility at the dBase level, both a name
and an alias for that name have been set for each field.
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Create Charts...
o The charting dialog and its components I
e The Line/Bar Toggle button M-

The Create Charts... function is designed to let you chart results of your weights calculations
quickly. You can also use it to chart values in any table in your project. To create a chart choose
Create Charts... from the SDM Menu. This displays the Charting Parameters dialog box.

Charting Parameters

Charting Parameters B4

Table/Clazs Field

| anticln-ca.dbf =l
| Class |

‘(Chart Title
| | Chart af anticlh-ca.dbf, 25 classes

I:hart T_'.-"I:ié ...................................

| & Line || 4% Single Theme
A Bar - :.t‘"'"MuItipIe _Th_e_meé

-hat To Chart

Clazz —

BArea_szq_km

Area_units

-Make Chart | = Cancel |

Set the following parameters:

Table Select the table on which you want to base the chart. All of the tables currently
available in your project are listed.

NOTE: If the table you select does not have a unique name, the incorrect table
may be selected for charting.




Class Select the field containing the classes for which you want to chart variables. All
of the string and numeric fields are available for selection.

Title Type in atitle for the chart. A default title will be generated if you leave this line
blank.

To change the title once the chart has been created, refer to ArcView on-line
Help Topic: Changing the title in a chart

Chart Type 1. Specify either a line chart or bar chart. Once your chart has been
generated, you can easily toggle to the other chart type using a button in
the chart document interface.

2. If both the 'Single Theme' or 'Multiple Themes' radio buttons are active,
select the one you prefer. The 'Multiple Themes' option was designed to
create a specific style of bar chart based on a weights of evidence table
(default name: woe<#>.dbf) created using the 'Calculate Response
Theme..." function, so this radio button will often be disabled.

What to Chart | The names of all the table's numeric fields are displayed in a list. Select the
fields that contain the values you want to chart. To select more than one field,
hold down the Shift-key while you click on each of the fields you want to use.

Click the ‘Make Chart’ button to create the chart. The chart will be automatically displayed when
complete.

The Chart

Charts are a document type in ArcView. Unlike themes and table, which depend on external data
sources, the chart document is internal to ArcView and is saved entirely in your project file.

ArcView on-line Help Topic: What is a chart?

The chart toggle button (Line/Bar Toggle)

LineBar Toggle

t* farwaedd. dbf
Weights and Contrast™ for

Arc-SDM adds a chart 'toggle' button to ArcView's Chart document GUI. The button is located at
the far right of the button menu and allows you to toggle the displayed chart between line and bar
type. Click the button to change the chart style. Depending on your chart, one style may be easier
to interpret than the other.
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Generalize Evidential Themes
« the Generalize Evidential Theme dialog and its components e
o common components of the generalization tool dialogs I
« Reclassification Tools — Class to Class Mapping Tool e
 Reclassification Tools — Grouping Tool e
o Threshold Selection Tools — common components i
o Threshold Selection Tools — Class-Cutoff Tool e
o Threshold Selection Tools — Chart Tool e
o Threshold Selection Tools — Table Tool le-

A set of tools have been developed to facilitate the generalization of data sets. Generalization in Arc-SDM refers
to the 'reclassification’ of evidential themes. The tools developed for Arc-SDM all use a similar method: the user
selects the evidential theme and the field containing the classes to be generalized. Using one of the
generalization tools, the user interactively specifies how the current classes are to be generalized and what the
new classes will be. Once specified, the new classes are automatically appended to the evidential theme's
attribute table.

A new data set is not created. Instead, the new classifications are appended to the attribute table. New
descriptive text labels can also be appended during the generalization process. Because the generalization
tools work with the attribute table, they work the same way with either polygon or grid themes.

Frequently an evidential theme has been generalized to two classes, creating a binary map in which each cell is
either on or off a pattern. In some cases,reducing an evidential theme to a binary pattern may not be the most
appropriate way of handling the data. A geological map, for example, might be more suitably treated as a three
or four class map. Any table or chart created with the two previous functions can be examined to determine the
optimum way of generalizing each of your evidential themes.

In the evidential theme's attribute table, the fields added by reclassification record the reduction of classes from
initial exploration up to the stage of input for calculating a response theme. And in conjunction with weights
tables and charts based on them, you can see the rationale for the generalization, which may be in several
stages.

Spatial Analyst's Reclassification Function

Spatial Analyst has a reclassification tool for grids which is necessary for some conversion or reclassification of
data and which you may prefer for generalizing grid evidential themes. To use this function:

Make the theme you want to reclassify active.
Select Reclassify... from the Analysis menu.

ArcView on-line Help Topic: Reclassifying the cell values of a grid theme
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What you need to specify in the Generalize Evidential Theme dialog box
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Evidential Theme — All evidential themes in the current view are displayed in the combo box. Select the
evidential theme theme you want to generalize.

Class Field — All of the numeric fields found in the attribute table of the evidential theme selected above are
displayed in the combo box. Select the field in the evidential theme’s attribute table that contains the classes
you want to generalize.

Class Descriptor Field — All of the string fields found in the attribute table of the evidential theme selected
above are displayed in the combo box. If you are going to use one of the threshold selection tools (see
descriptions below), the tool will try automatically to parse strings that define continuous ranges of numbers.
You will edit any descriptive text that is automatically generated. Select the field containing descriptions of the
classes. If there is none, select ‘<None>'. Whether you specify a class description field or not, you will be able to
specify class descriptions for your new generalized classes and a name for the field to which they will be written.

Generalization Method — Select one of the following generalization methods or tools. The tools are each
described in more detail below.

Define Reclassifications: Map Classes; Define Groups. These two tools were designed to generalize free or
nominal type data. The grouping tool can be used for any data to base your new classes on queries of the data
attributes.

Define Thresholds by using: Class cut-offs (slider bar/text input); Chart; Table. These tools were designed to
generalize continuous or ordinal data, based on cumulative ascending or descending tables.

Generalize... — Clicking the 'Generalize..." button will display the dialog specific to the generalization tool you
have specified, along with any ArcView documents, that is a chart or table, to be used in the generalization.
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Common components of the Generalization Tool dialogs:



Each of these dialogs have the following controls or elements in common:

The name of the evidential theme you are generalizing is displayed near the top of the dialog. For the
reclassification tools, class field and class description field, if any, will also be displayed. Typically the class field
and class description field are described as the 'current’ fields.

Default names for new class and new class descriptions fields are displayed on all dialogs. The default class
field name is the current class field with an integer appended or incremented to the end of the field name. For
example, if you are generalizing classes in a field called 'Value', the default field name for the new class field will
be 'Value2'. If the attribute table already contains a field names 'Value2', the default will be 'Value3', etc. The
controls work with field names, rather than aliases. The default class description field name is created in the
same way, unless no current field was specified (<None>): then the default name is 'Descrip'. You are able to
edit the default field names.

Define Reclassifications:

Map Classes — allows you to explicitly map each class to a new one, as well as provide descriptive text for each
label.

Define Groups — allows you to assign a group of records/classes to a new class. The group(s) of
records/classes are defined by applying an attribute query.
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Class to Class Mapping Tool for generalizing Evidential Themes with Categorical Data

To use the Class to Class Mapping Tool, select Generalize Evidential Theme from the SDM menu. Select the
Evidential Theme, the Class Field (field containing classes you want to generalize) and a Class Descriptor Field
(field containing strings that describe the classes in the class field). Select the ‘Map Classes' Generalization
method (under 'Define Reclassifications'). Then click the 'Generalize' button. The following dialog box will be
displayed. A description of each of the elements in the dialog is described below.

Generalize Evidential Theme: Anticln
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The contents of the list box display:
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Column 1: the classes found in the Class field specified in the previous dialog box are listed.

Column 2: the text strings found in the Class Descriptor Field specified in the previous dialog box. If <None>
was specified, this column will be blank.

Column 3: will contain the new generalized class values after you edit them. It initially contains the same values
as column 1.

Column 4: is initially empty but will contain descriptive text of the new classes if you add it. ( If no text labels are
added to this column, no new label field will be added to the evidential theme attribute table.)

Editing the values in the list box display to define your new classes

There are two ways to edit values in the list box:

1. a) Double-click any value in columns 3 or 4 (the new class values or their descriptions) to open an edit box.
b) Enter new values and click 'OK'.

To edit more than one row at once, hold down the Shift-key while selecting adjacent rows. Double-click on the
last row to select. The values entered in the edit dialog will be written to all of the selected cells.

2. a) Select the cells to edit. Enter the new class value in the text entry box to the right of the listbox, labelled
‘New Class:".

b) Press Enter.

c) Enter a text description in the text entry box labelled 'New Label:'.

d) Press Enter.

Pressing Enter repeatedly will write the same values to successive cells in the list box.
Applying the generalization

When editing is complete, click the 'Apply Generalization' button. The new fields will be added to the evidential
theme's attribute table.
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Grouping Tool for generalizing Evidential Themes with Categorical Data

To use the Grouping Tool, select Generalize Evidential Theme from the SDM menu. Select the Evidential
Theme, the Class Field (field containing classes you want to generalize) and a Class Descriptor Field (field
containing strings that describe the classes in the class field). Select the 'Define Groups' Generalization method
(under 'Define Reclassifications'). Then click the 'Generalize' button. The following dialog box will be displayed.
A description of each of the elements in the dialog is described below. Click on any of the elements to jump to
its description.

While using the Grouping tool, it may be helpful to view the table containing the attributes that you are using to
define some or all of the groups. Once the dialog is opened, you can switch to the project window and open a
table.
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Parameter Display

In addition to the items you selected in the previous dialog, and described previously, the following are also
reported:

Number of records to generalize — This reports the number of records in the evidential theme's attribute table.
You can use this as reference in conjunction with the 'Remaining number of records:' reported at the bottom of
the dialog. You will only be able to apply your generalization after all of the records have been grouped.

Number of classes to generalize — This reports the number of classes contained in the class field, which will
be the same or fewer than the number of records.

Associated table to join to attributes for queries — This combo-box lists any weights tables that you have
calculated for an evidential theme (it looks for a field named "Class"). If you want to group your attribute records
based on weights, contrast, etc., you can calculate the associated table. Once you select a table, it will be joined
to the attribute table based on matching values between the "Class" field and the class field you specified
previously.

Defining a generalization group

New Class Field Name — Type in a field name for a new field to which your generalized classes will be written.
You need to type in a name before specifying any new class values.

New Descriptor Field Name — If you would like to add text strings that describe your generalized classes to the
evidential theme's attribute table, type in a name for a new descriptor field here. You need to type in a field
name before specifying descriptive text for the generalizations. If no name is entered, no label field will be
created, even if descriptive text has been included in generalization definitions (this could happen if you entered
a field name here and subsequently deleted it).

New Class — This is the first control to enter information about a new generalization. The field only accepts



integers. You cannot enter anything to this line if you have not specified a class field name above.

New Descriptor — Type in a string to describe your class integer, if you want. Data in this line are not required
to create a generalization.

mr,.

Group Definition and Query Builder — The Group Definition text box and the query builder work in
tandem. You can type the query that defines your group directly in the text box but most of the time it will be
much easier to use the query builder to create your query. Click the query button to open the query builder. The
fields in your attribute table, as well as the fields in an associated table, if you specified one, will appear in the
left column. As you click on a field name, the values, in addition to zero, will appear for selection in the right
hand column.

Unfortunately, there is not a way to define a group of records based on the occurrence of null values in the
weights table (cells are blank). This would be a problem if no training points fall within a class, or if all training
points fall within a class. To include these classes, you can query on the #Points field (e.g. ([#Points] = 0)).

Once you have specified a class integer and a query to define the group of records/classes to generalize, the
'Add Generalization' button will be enabled.

4
Add Generalization — Click this button to add your group definition to the list of definitions in the display
window. The values you entered in the input controls will be appended to the display of group definitions below,
and they will be cleared from the input controls. The 'Add Generalization' button is enabled only when an integer
has been specified as a new class value and valid query has been defined to group a set of records for
generalization.

Generalization Display Window — Displays the generalization 'groupings’ that will be applied to the evidential
theme attribute table. A group definition or generalization will not be applied to an attribute table until it has been
moved from the input controls to the display window.

To select one or more rows in the display, drag your mouse over the rows you want to select. Only contiguous
rows can be selected at one time.

If you would like to edit one of the displayed rows, select it and click the 'Remove' button located below the
display on the left side of the dialog. This will remove the generalization from the display window and display its
components in their respective input boxes. You can edit any of the parts and re-add it to the display.

The Class, Description, and Definition that you specified before are written to a new row in the generalization
display window. In addition, the number of records and the number of current classes selected by the query are
displayed:

#Records — The number of records in the evidential theme attribute table that are selected when the query
string/group definition is applied. When the generalization is added to the display, this number is subtracted
from the number of records remaining to be processed that is reported at the bottom of the dialog.

#CurrentClasses — The number of unique classes contained in the class field that are represented by the
records selected by the specified query.

x

Remove Generalization — The 'Remove generalization' button is enabled when one or more of the rows
in the generalization display window are selected. Clicking the button removes the selected rows from the
display. The last row only will be displayed in the input controls, so if you are removing rows to edit them,
remove them one at a time, edit them and re-add before removing the next.

Reporting the Number of records remaining — The initial ‘'Number of records remaining:' is the total number
of records in the evidential theme attribute table. As you define queries to select groups of records for
assignment to a new generalized class, and add them to the display window, the number of records is
subtracted from the number of records remaining. When all of the records in the attribute table have been
assigned to a group, the number of records remaining will be zero and the 'Generalize' button will be enabled.

Generalize — Applies the generalization as defined by the new classes, new class descriptors and queries of
existing classes to the attribute table. Each row in the generalization display window is processed in sequence:
the query is applied to the attribute table and the specified class and class descriptor are written to new fields for



the records selected by the query. The selection is removed and the next query is applied, until all of the rows
have been processed.

Close — Clicking the close button closes the dialog and unjoins any tables joined to the evidential theme
attribute table.
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Define Thresholds:
Common components

Three variations of a thresholding tool have been developed. Because these tools are so similar, the following
description applies to all three. The differences among the three are described briefly following this section.

The threshold select tools are designed to define the breakpoints or thresholds between groups of existing
classes in continuous or ordered data.

When you select thresholds you are defining the upper limit of a classification. For example, if you have a data
set with values that range from 1 - 10 and you specify two thresholds, 4 and 7, the following class grouping will
result:

1-4;5-7;and 8 - 10.

If you assigned these grouping to new classes identified by 1, 2 and 3 respectively your attribute table might
look like the following when the generalization is complete:

Value |Count | Value2
. ; . .
2 2
3 2
4 2
5 3
6 3
7 3
8 4
9 4

Default names for the new fields are provided the same way that they are in the other generalization tools. You
can edit them by clicking on the text line they are displayed in and typing a more suitable name.

The display window — The display window works the same way for all three threshold selection tools. When



the dialog box is first displayed, the window will contain one row with the following elements:
Column 1: By default '1' will be displayed. Unedited, this will be the new class value.
Column 2: The initial class is the entire range of values found in the class field you specified.
Column 3: This column will be blank initially.

The threshold selection tool — This tool is a selection arrow for the generalization tools that let you
interactively select thresholds using a table or chart and a slider bar/text input line combination in the
Class-Cutoff tool dialog. How these tools are used is described in the section that follows.

Combining groups (or deleting a classification) — If you have defined a class and would like to remove it,
you need to add it to the class above or below it. Select one or more 'adjacent’ classes by clicking on one of the
rows in the display window and dragging the mouse across all of the rows you want to include. The selected
rows will be highlighted. When one or more rows are selected, the button labeled 'Combine’ will become
enabled. To combine the selected rows into a single class, click this button.

Editing the Class and Class Descriptor Values — The threshold selection tools automatically provide default
classes, and class descriptors if an existing class description field was specified. You can edit values in either of
these columns in the following way:

Select the row whose values you want to edit by clicking on it.

Type a new class in the text input line labeled 'Edit <New Class Field Name>:'. Press Enter to apply the change
to the value in the display window. If you try to change the class value to the number you have specified as
defining areas of missing data (during the setting of your analysis parameters) you will be asked whether you
intend to assign this class the missing data value.

Type a new class descriptor in the text input line labeled 'Edit <New Class Descriptor Field>:". Press Enter to
apply the change to the value in the display window.

Apply Generalization — When you have finished defining the generalization, click the button labeled
‘Generalize' to apply it to you evidential theme attribute table.
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Threshold Selection using the Class-Cutoff tool

How to specify a threshold using the slider bar

I

|4
—

When the dialog is opened, the value at the left and right ends of the slider bar indicate the minimum and
maximum values respectively of the range of classes.

There are three ways that you can specify the threshold using the slider bar on the Class Cut-off dialog box,
pictured above:

1. move the marker by clicking and dragging it. As you move the marker, the current value will display in the
text input line below the slider.

2. click the arrow symbols at the right end of the slider. As you click the arrows, the marker will move and
the current value will display in the text input line below the slider.



3. click on the text input line and type the value you want.

In all three cases,. the value that is displayed in the text input line is the threshold value. (When you type a value
in this line, the slider bar does not respond properly. The marker will move, but not to the correct position. This
is a limitation of the Dialog Designer's slider control.)

When the correct threshold is displayed, click the button labeled 'Threshold'. This applies the threshold to the
range of classes and displays the new class ranges in the display window. The slider bar is now disabled until
one of the rows in the display is selected. When you select a row in the display, the minimum and maximum of
the class range are updated and the slider bar is enabled again. Repeat the selection procedure until you have
arrived at the classes you want to apply.

Removal of a classification from the generalization, and editing of class and descriptor values are discussed
under the previous general thresholding discussion.
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Selecting Thresholds using a Chart document

To select thresholds using a chart:
1. Select Generalize Evidential Themes... from the SDM menu.
2. Specify the evidential theme, class field and class descriptor field, if any, that you want to generalize.
3. Click the radio button labeled 'Chart'.
4. Select the chart you want to use from the combo-box to the right of the radio button.
5. Click the 'Generalize' button.

How to select thresholds using a chart

The chart document you selected will be displayed. If the wrong chart displayed, ensure that your chart has a
unigue name so that ArcView can differentiate between documents. The threshold generalization tool will be
displayed in the upper right corner of your screen.

Please see the Common Components section for a description of the controls that the threshold selection
dialogs have in common.

To select a threshold from the chart, activate the Threshold Selection Tool
clicking on it.

on the dialog by

To select a threshold, click on a point or bar in your chart document. You need to click on the chart bar or line
graphic in the chart display in order for your selection to register. You may find it is easier to select accurately
from a bar style chart. Click the Line/Bar Toggle button to switch from a line chart to a bar chart.

As you select points on the chart, the class definitions or ranges in the dialog display window will be updated.
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Selecting Thresholds using a Table document

To select thresholds using a table:
1. Select Generalize Evidential Themes... from the SDM menu
2. Specify the evidential theme, class field and class descriptor field, if any, that you want to generalize.
3. Click the radio button labeled 'Table'.
4. Select the table you want to use from the combo-box to the right of the radio button.



5. Click the 'Generalize' button.
How to select thresholds using a table
Selection of thresholds from a table document is very similar to selection using a chart.

When you click 'Generalize', the table document you selected will be displayed with the same threshold
selection dialog placed in the upper right corner of the ArcView display.

To select a threshold:
Activate the Threshold Selection Tool on the dialog by clicking on it.

Select the record that corresponds to the class you want to choose as your threshold level. This record will be
highlighted and the dialog's display window updated to reflect the new class range.

You may encounter problems because the table document is not scaled to fit in ArcView's display window the
way a chart document is. For example, if you are selecting your thresholds based on the Contrast values they
may be hidden under the dialog, or off the screen.

A few ways to alleviate this problem are:

o Repositioning the dialog on the screen by dragging it with your mouse. (You are not able to minimize the
dialog.)

« selecting Table—>Properties... to display the list of fields in the table. Hide some of the fields you are less
interested in by unchecking them in the left hand column of the properties dialog.

« move one or more fields (columns) in the table to a position where they are visible. Click on the field
name and, holding down the mouse button, drag the column to a new position.
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Calculate Response Theme

This option is used to:
e combine a set of evidential themes into a unique conditions grid

For weights of evidence:
¢ calculate weights, variances, a contrast value, and a studentized contrast for a set of evidential themes
o calculate the posterior probability, normalized posterior probability, posterior logit, sum of weights,
uncertainty due to weights, uncertainty due to missing data and the total uncertainty and join these
statistics to the attribute table of the unique conditions grid
For logistic regression:

o calculate the posterior probability, student T-value and standard deviation and join these statistics to
the attribute table of the unique conditions grid

o report the coefficients associated with each evidential theme

Section Contents:

e Inputs — Themes =

e Inputs — Classes =

« Unique Conditions Grid and Attribute Table e

o Weights of Evidence Table =

o Expert Weights Option e

« Logistic Regression i

o Overall Test of Conditional Independence e

o Symbolization of the Response Theme W=

« Normalizing the Posterior Probability by the Total Uncertainty e
This option performs the same weights calculations as those for individual evidential themes when you
choose Calculate Theme Weights... but outputs only the W+, Contrast and Variance to tables with a format.
Values in these summary tables are used to generate and append the output fields to the unique conditions
attribute table. The output response themes are then produced by visualizing the unique conditions gird,

symbolized according to attribute fields, such as posterior probability, posterior probability normalized by total
uncertainty, and so on.

How the response theme is calculated
Each of the components is described in more detail following this section.

1. The user selects the evidential themes and attribute fields that contain the classes to analyze.

2. The evidential themes are combined by generating a unique conditions grid and attribute table.

3a. If weights of evidence is being calculated, weights, variances and contrast are calculated for each
evidential theme and written to two tables, a weights table and a variances table.

Using the previously calculated weights and variances, statistics, including the sum of weights, the posterior
logit, posterior probability, uncertainty due to weights, uncertainty due to missing data and the total
uncertainty are calculated for each unique condition and appended to the unique conditions grid attribute
table.

The evidential theme names (field names in the unique conditions grid attribute table) and classes occurring
in each unique condition (record) are used to reference the weights and variances found in the weights and
variances tables.

3b. If logistic regression is being performed, the unique conditions grid is modified for processing by:

"expanding" any multi-class free evidential themes to a series of binary themes



¢ substituting the integer that defines missing data with an area weighted mean of the known data

4. The unique conditions grid is symbolized on one of the attributes to create a response theme.

Inputs... - Themes

Inputs to Logistic Begression, Weights of Evidence - Themes

Available evidential them elected evidential themes
1 Bfaube [ Muwlinzbe
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Goldenbry
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This dialog box is also used by the 'Check Conditional Independence...' and 'Generate Neural Network Input
Files..." functions.

When you choose the Calculate Response Theme... option, the Inputs... - Themes dialog box is displayed.
The title of the dialog will indicate the process for which inputs are being selected, for example, 'Logistic
Regression, Weights of Evidence' is displayed in the screen capture, preceding. The names of all of the
evidential themes found in the current View are displayed in the left hand column with the exception of the
theme specified as the study area theme. Weights will be calculated for all of the evidential themes appearing
in the right hand column after the ‘Calculate Responses’ button is clicked.

Note: For the Calculate Response Theme... option, evidential theme names should be kept to 13 characters,
or to 10 characters if the pair-wise conditional independence test is run. Grids can have nhames containing up
to thirteen characters. If this totals more than 13 characters, the name will be truncated. The pair-wise
conditional independence test produces a set of dBase tables. The maximum number of characters a dBase
field name can have is 10. While the aliases will appear correctly, the underlying field names will be truncated
to conform with this standard.

Select a theme by clicking on its name. Add to the selection set by holding down the Shift-key while clicking
on other theme names.

Click... will move from to

any selected themes, or Available Selected
the first one if none are
selected




all themes Available Selected
any selected themes, or Selected Available
the first one in the list if

none are selected

all themes Selected Available

Inputs... — Classes

When at least one evidential theme appears in the Selected...

enabled. Clicking it displays the Inputs... — Classes dialog.

Inputs to Luglshc Regreszion, 'w’mghts of Evidence - Cl
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column, the Specify Fields... button is

This dialog box is also used by the 'Check Conditional Independence...'

Network Input Files...".

function and 'Generate Neural

Parameter

Description

How to specify

Evidential Themes

The names of the
evidential themes
selected in the
previous dialog.

N/A
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Class Fields

The list of fields in
the evidential
theme attribute
table containing
only integer values.
That is, any fields
potentially defining
the classes you
want to analyse.
Default is the valid
field farthest right in
the attribute table.

Select the field from the
drop-down box.

Ordered. Initial
default is 'Ordered'.

Missing Data The integer o If the initial value is
defining areas of incorrect, enter a
missing data. new value.
Defaults to the - « If the initial value
value specified in was stored
the Analysis previously, you will
Parameters dialog, be prompted to
if no other value specify to verify the
has been set for change
the evidential '
theme.

Data Type Either Free or e Select the correct

value from the
drop-down box.

This parameter has
no effect on binary
evidential themes.

If the initial value
was stored
previously, you will
be prompted to
verify the change.

Generation of a Unique Conditions Grid and Table

Weights of evidence and logistic regression, as well as other functions in Arc-SDM described in their
respective sections, use a unique conditions table. Within ArcView and Spatial Analyst, this table is also the
attribute table of a grid, that can be described as a unique conditions grid. Its cell values range from 1 to n,
each integer identifying a unique condition or combination of cells values found in the input evidential themes.
The grid and its attribute table are created by a single Avenue request, Combine.

The table created by the Combine request automatically has a Value and Count field, plus one field for each
input evidential theme. The field name for each of these fields corresponds to the name of the evidential
theme:



’; Attributes Of Sdmuc

dadas et Hlosalianiase Lotang? o Ciiaes ik

........................... T EPE] 5 2 5 5
2 R84 1 99 2 &

3 4335 & 99 1 1

4 200 2 93 1 1

] 1733 2 93 2 )

B 7833 1 93 1 1

7 20572 1 93 1 1

a 2924 2 1 1 1

9 28011 1 93 2 2

10 11531 1 1 1 1

11 E531 1 1 2 2
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13 RR22 1 99 2 1

Because of the way in which the Combine request works, a temporary grid is created from each evidential
theme actually input to the process. The characteristics of this temporary theme are compared to those
source evidential theme in the following table:

Source Evidential Theme

Temporary Evidential Theme

If the
source
evidential
theme is
a polygon
feature
theme, it
is
converted
to a grid
theme.

polygon feature theme or integer grid theme

integer grid theme

Grid cell
values
are the...

values contained in field 'Value'

values contained in the class field of the source
evidential theme, specified by the user

Grid cells
containing
'No Data'
that lie
within the
study
area have
the value:

'No Data'

Missing Data Integer

Grid cell
values
lying
outside
the study
area have
the value:

any value

'No Data'

Arc-SDM also calculates the following for each unique conditions and appends them as attributes to the
unique conditions table:



Field Alias Field Name

Description

Training Points | Trngpoints

number of training points occurring in that condition

Area (sg. m) Area_sgm

area, measured in square metres

The unique conditions table is used 'as is' by the weights of evidence scripts. The logistic regression code
method requires some modifications. These are described in the Logistic Regression section, following:

Weights Table

The default name for the weights table is woe#.dbf. It has the following structure:

Field Alias

Field Name

Description

Evidential Theme

Evidence t

name of the evidential theme

Class Field

Class_fiel

this records the name (not the alias) of the field that contains the
classes for which the weights were calculated

W<#>

W<#>

this is the template name for each of the fields containing the
calculated weights, one for each class that occurs in any of the
input evidential themes. If a class of the particular number does not
occur in an evidential theme, its cell in that field will be blank
Although it can be easier to read the table if a convention, such as
2 = presence and 1 = absence, any integer values can be used to
identify classes. The number of classes that this table format can
accommodate is very large, however it is recommended that
multi-class evidential themes be limited to small number (typically
not more than 5) to facilitate interpretation.

Contrast*

Contrast_

the difference between the highest weight and the smallest weight.
Note that the 'true' contrast is defined only for binary themes

Confidence

Confidence

This is the studentized contrast*, which is the contrast divided by its
standard deviation

The last row:

Several parameters are written to the last row of the weights table, as a convenient place to reference them.
The name of the training point theme is written to the Evidential Theme field; the total number of training
points is written to the first weight field; the total study area in units is written to the second weight field; and
the prior probability (the total number of training points divided by the total study area) is written to the third
weight field, or contrast* field. Note that these totals are not the values used in weights calculations for an
evidential theme that contains areas with missing data.

Variances Table

The default name for the variances table is woevar#.dbf. It has the same structure as the weights table with
the following exceptions:

1. The names of fields containing variances have a V<#> template.
2. Contrast* and Confidence are not reported.
3. The training point theme and study area are not reported in the final row.
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The Weights of Evidence Table

Arc-SDM calculates the following statistics for each unique condition and writes them to an ArcView table.




The table is based on a dBase file with a default name of wofe<#>.dbf. The table name defaults to 'Weights of
Evidence <#>'. The table is automatically joined to the unique conditions table.

Field Alias Field Name |Description

ID ID Unique condition ID

Posterior Probability Post_prob the posterior logit converted to a probability

Normalized Probability Pstprbnrm the posterior probability rescaled so that the
overall measure of conditional independence is
satisfied *

Posterior Logit Post_logit the sum of weights added to the prior logit

Sum of Weights Sum_weights |the sum of the weights for each evidential theme
class occurring in the unique condition

Uncertainty Uncertainty | the uncertainty due to the calculation of weights
(standard deviation)

Missing Data Msng_data |uncertainty due to missing data (standard
deviation)

Total Uncertainty Tot_uncrty the combined uncertainty due to weights and due

to missing data (standard deviation)

* re-scaled probablity by multiplying by Training Points / Sum of (area * probaiblity), where the summation is
over all unique conditions. This normalization is not applied to the response theme in logit units.

How the weights table is used to calculate posterior probabilities

One unique condition, or record, in the unique conditions table is processed at a time. For each evidential
theme included in the response theme, determined by reading the field names, the class occurring in that
unique condition is read. The evidential theme name is then located in the weights table, and the weights
calculated for that class is read and added to the sum of weights. The correct weight is identified by the field
name in the weights table, i.e. the weight for class 4 in Theme 3 is found in the cell located at the intersection
of the record where 'Theme 3' is written in the Evidential Theme field, and the field named WA4.

Missing Data

If any of the data input data sets have areas where data are missing, this should be identified during the
setting of weights of evidence analysis parameters. Any integer, including zero and negative numbers, may
be used to identify areas of missing data. The same number, however, must be used for all data sets when
creating a response theme or testing conditional independence (i.e., multiple data sets are being input). Refer
to Integer that defines Missing Data.

If areas with missing data are defined using 'No Data' in a grid evidential theme, these areas will be filled in
"on-the-fly" with the specified integer.

Weights of evidence handles missing data in the following way:

During the calculations of weights for an evidential theme, the total area is calculated as the total study area
less any area where data are missing. The total number of training points is calculated as the total number of
points in the study area less any points located in areas where data are missing.

If at least one input evidential theme contains missing data, a field named W<missing data integer> will be
included in the weights table. If an evidential theme contains areas of missing data, the cell in the missing
data class column will contain zero. If a theme has no missing data, the cell will be blank.

Uncertainty due to missing data

The extension requires that missing data be identified by a value (rather than ‘No Data’, for example) so that
these areas can be captured in the unique conditions grid and attribute table. With the areas of missing data
identified in each unique condition, a measure of uncertainty in the posterior probability can be calculated.



Depending on the number of classes and evidential themes, and therefore number of unique conditions, and
the number of themes in which data are missing, calculating uncertainty due to missing data may be time
consuming. An estimation of the length of time it will take to calculate the uncertainty is made, and reported to
the user if it is longer than one minute.

At the time of reporting, the user can choose to skip over the calculation of uncertainty due to missing data.
The missing data and total uncertainty fields will be omitted from the unique conditions table. (Without the
missing data component, total uncertainty will be equal to uncertainty due to weights.) The time estimate is
based on processing times for a Pentium 133 notebook computer with 48 Mb of RAM. A more powerful
computer, or a desk-top computer with the same parameters, will usually perform these calculations much
faster. In some situations, such as processing data located across a network, may be considerably slower.
The time required in most cases, however, is an over-estimate.

Expert Weights Option

This option allows the user to manipulate the weights that are generated for one or more of the evidential
themes input to the model. Instead of using a set of training points to determine weights, the user specifies
the model weights, either directly or by allocating the proportion of training points that fall in each class, or by
specifying likelihood ratios for each class. This technique can be useful if the study area has not been
previously explored, and a set of training points is small or not available. The "points" in this case are purely
notional. It is often convenient to use 100 points, then estimate the % points occurring on the class of a theme
as a way of subjectively defining importance. As each evidential theme is processed, the user is prompted by
the following dialog:

You can set expert weights for up to 10 classes. If there are more than 10 classes in the class field you
specified, you will be asked if you want to cancel the weights calculations or if you want to omit the evidential
theme from your model.
On initial display, the dialog has the following settings:

1. The evidential theme name appears at the far left of the dialog box title.

2. The initial number of hypothetical "training points" is set to 100, and displayed in a text line in the upper
right corner. You can type in any number of points, and can control the value of the prior probability in
this way. Note that these points are not given any actual location.

3. Data about the evidential theme is displayed in the following columns:
Class — The classes found in the specified class field in the theme's attribute table.

% Points — The percentage of points allocated to each class. Initially this is set to be equal to
the percentage of the total study area occupied by each class, resulting in weight values of zero.

Area — The percentage of the total study area occupied by each class.

Likelihood Ratio — The likelihood ratio calculated based on the specified percentage of points
and percentage area for the class, as well as the total number of points, and total area. Initially
this value is set to 1. The W+ value is the natural log of the likelihood ratio.

Weights — The W+ calculated for the current class, based on the specified percentage of points
and percentage area for the class, as well as the total number of points, and total area. Initially
this value is set to 0.

Inputting values

You can edit the % Points, Likelihood Ratios or Weights columns by clicking on the associated radio button,
found in the upper left corner of the dialog and editing the values in the text lines. As you change any of these
three values, the calculated values for the other two will be updated.

Note: Weights are always calculated based on the % Points displayed in the dialog.

When you close the dialog, the total percentage of points must sum to 100%. You can automatically adjust
your percentages so they total 100 by clicking the 'Normalize' button.

Reading Weights from an Existing Table



You can read weights that have been previously calculated and written to a weights table. To do this:

1. Select a weights table from the combo-box located above the display area on the right side of the
dialog.
2. Click the 'Read Weights' button.
3. Arc-SDM will look for the current theme name and field name in the specified weights table and, if
found, will update the text lines in the Weights column with the values from the table.
You can then modify the weights, and when you are done, click 'OK' to continue with calculations.

Except for the user interaction with this dialog, all of the calculations and output are the same as for the
‘regular' weights option.

NOTE: It is not possible to check for conditional independence in expert weights because the actual locations
of points is notional.
Home
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Logistic Regression
Evidential Themes and the Unique Conditions Table

Logistic regression handles multi-class evidential themes of ordered data but not multi-class free data. This
problem is dealt with after the unique conditions grid has been created. Arc-SDM determines if there are any
multi-class free evidential themes and expands them to a series of binary themes in preparation for running
logistic regression. In this way, the same evidential themes can be input to both weights of evidence and
logistic regression at the same time.

Actual data sets are not created. A unique conditions table is written. For example, if one of the evidential
themes was a geology map with three classes, identified by 1, 2 and 3, three binary "themes" would be
generated with the values mapped in the following way:

Theme [Initial Class |New Class |Initial Classes | New Class
1 1 1 2and 3 0

2 2 1 1and3 0

3 3 1 1and?2 0
Missing Data

Logistic regression does not process missing data directly. Instead an area weighted mean of the known
class values within the study area is calculated for each evidential theme that contains missing data and
substituted for the missing data class. For binary themes that have been generated by the expansion of
multi-class free data, the area weighted mean is between 0 and 1.

Temporary Files

During logistic regression processing, several temporary files are written to a directory created by Arc-SDM,
~sdmtemp. (NOTE: Please do not use this directory for any other files.) These files are not deleted by
Arc-SDM but are overwritten the next time that logistic regression is run.

File Name |Description

case.dat |unigue conditions table, processed for input to logistic regression

cumfre.tba | cumulative frequencies of probabilties calculated by logistic regression

logco.dat* [summary of the coefficients for each evidential theme and their standard deviations

logpol.dat |data showing the convergence of the logistic regression coefficients through each iteration on

the calculations




logpol.tba*

the posterior probability as well as a Student-t, standard deviation, chi-square coefficient, and
deviance coefficient for each probability

* Values from logco.dat and logpol.tba are read to ArcView tables.

Logistic Regression Table

The posterior probability for each unique condition, along with its studen-T value and standard deviation are
written to an ArcView table. The table is based on a dBase file, default name logpol<#>.dbf and the default
name of the table is 'Logistic Regression <#>'. The table is automatically joined to the unique conditions table.

Field Alias Field Name | Description

ID ID unique condition 1D
(LR) Posterior Probability | Lrpostprob |[the posterior probability
(LR) TVvalue Lrtvalue student-T value

(LR) Std. Dev. Lr_std_dev |standard deviation

Table of Coefficients

Arc-SDM automatically creates a table of the final coeffcients generated by logistic regression. In the example
of the following table, the evidential theme 'Geolm' is a multi-class free data type evidential theme so it was
expanded to three binary theme, each corresponding to the class value reported in brackets in the 'Evidential
Theme' field. The coeffcient for a theme indicates its relative importance in determining the posterior

probabilities. In this case, class 1 of the Geolm theme is most important.

Fhaana 402 Lepstanda’ Dhaas E i Sliadany Doz

1 -4, 543237 0.80s27100
2 Geaolm, Walue (1] 2220082 0724019300
3 Geaolm, Walue [2] 0.596523 091593300
4: Geolm, Value [3) 0.000000 0. 00000000
51 Binau, Value -0.165551 0 .0r954200

Field Alias Field Name | Description

Theme ID Theme_id [Unique identifier for the evidential themes

Evidential Theme |Theme Theme name, field name (class value (if expanded))

Coefficient Coefficien [the coefficient

Standard Deviation | Std_dev the standard deviation of the coefficient
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Options to run Cl test and Associate probabilities with point theme functions

Once the response theme has been calculated, an option is given to run the pair-wise conditional
independence test. Running the test at this point is slightly faster than running it from the menu option

because the unique conditions table has already been created for the response theme and is used as the

basis for the test.




Overall Test of Conditional Independence

Once the response theme is complete, Arc-SDM reports a ratio that can be used as an overall assessment of
conditional independence among your data sets. This ratio is calculated as follows:

The product of area and posterior probability summed over each unique condition is the number of points
predicted by the model. A ratio is calculated by dividing the actual number of training points input to the model
by this predicted number of points. This ratio will always be between 0 and 1. A value of 1 (never occurs in
practice) indicates conditional independence among the evidential themes used in the model. Values much
smaller than 1 indicate a conditional independence problem.

If you choose to run the pair-wise test of conditional independence when prompted, the overall test result will
be written to the last row of the probability table.
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Symbolization of the Response Theme

The Response (Grid) Theme (actually the unique conditions grid) is automatically added to the current View
and symbolized based on the Posterior Probability attribute, using 7 classifications defined by ArcView's
natural breaks method. (Fewer classifications are applied if there are fewer than 7 records or values in the
response theme attribute table.)

The following is the RGB colour palette used:

Classification [RGB Code
0,106,255
0,233,255
85,255,0
191,255,0
255,212,0
255,106,0
255,0,0

N o o] M WIDN]| P

For options on symbolizing the reponse theme, see the section describing symbolization tools.

Making a Confidence Map: Normalizing the Posterior Probability by the Total Uncertainty
You can also normalize the probability values by Uncertainty (due to weights) if, for example, you did not elect
to calculate uncertainty due to missing data.
1. Make the Response Theme you want to normalize active.
2. Double-click the theme’s legend to open the legend editor dialog.
3. From the ‘Normalize by:’ combo box, select ‘Total Uncertainty’.
4. Click ‘Apply’.
5. Click the ‘X’ button to close the dialog.
You can change the Theme’s name to reflect the legend by selection Properties from the Theme menu.

Dividing the posterior probability (not the normalized posterior probability) by the total uncertainty provides a
map of the informatl "studentized" posterior probability. If enough training points are being used, then regions
with values > about 2 have a high degree of "certainty” (with regard to variances of weights and variance due
to missing data). This map is useful in a relative sense for highlighting regions with low or high confidence.
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Check Conditional Independence
« Pairwise test for conditional independence I
« How to create a table of probabilities to assess conditional independence I
« Table of Chi-squared statistics b=
o Table of degrees of freedom e

The calculation of weights of evidence assumes conditional independence among the evidential themes input to the model. One
technique to assess the conditional independence between pairs of binary evidential themes is to calculate a Chi-squared statistic
to assess the variation between the expected and observed occurrences on and off the patterns in the two themes.

Pairwise test for conditional independence

The pairwise test between two evidential themes involves a contingency table calculation, applicable only to locations at which
training points occur. The rows of the contingency table are the classes of one theme, and the columns of the contingency table are
the classes of the second theme. Each cell (i,j) of the table records the number of training points occurring for a specific overlap of
the i-th class of theme 1 and the j-th class of theme 2. Note that these numbers are independent of the unit cell area, because they
are counts of points.

The calculation of chi-squared involves estimating the expected number of training points in each cell, under an assumption that
theme i is independent of theme j. The expected value in a cell is calculated as the product of the marginal point totals divided by
the grand total number of points. Chi-squared is a measure of the differences between the observed and expected frequencies,
summed over all the cells of the table.

The null hypothesis of conditional independence is tested by determining if the measured chi-squared value exceeds a theoretical
chi-squared value, given the number of degrees of freedom (ndf) and the level of significance. The ndf is the number of rows - 1
times the number of columns - 1. So for binary themes, the ndf=1. The level of significance for most tests is taken as 95%, equal to
(1-probability)or p=0.05.

In Arc-SDM, three triangular matrices are produced as tables, one containing chi-squared values, one with number of degrees of
freedom and the third with the corresponding probability value. The probability values are produced first, and the chi-squared and
degrees of freedom tables are options.

Probability values <.05 indicates some conditional probability, or the failure of the conditional independence test at the 95% level.
Low values of probability indicate conditional independence--and the lower the value the greater the indication of conditional
independence.

Note that Yates' correction for small expected frequencies is applied automatically.

Warning: The chi-squared distribution becomes a poor test in tables where the expected frequencies are less than 5 in any cell
(even with Yates' correction). In practice, this implies that if evidential themes with many classes are used in the test, particularly in
datasets with a small total number of training points, the resulting probability values may be in error, and should be interpreted
accordingly.

See Bonham-Carter (1994, p.313-315) for a full discussion and example.

Arc-SDM's conditional independence test produces a table of probabilities.

& prb-3.dbf

Eaitaaiia’ Whame Laodtored | Graooens | Gotiady | dedodne
Mulinzby 07732 05334 00911 04336
Lzdzigw 05925 03442 04837
GErancony 0.2034 05684
Goldenbey 0.7385
YWalues < .05 indicate zome conditional dependence.

In the example of prb-3.dbf, above, each pair of evidential themes was tested. The table is written like a spreadsheet with the first
to second from last evidential themes written column headings and the second to the last evidential themes written to rows in the
first column. A chi-squared statistic was calculated for the observed number of training points falling in each class compared to the
expected number of training points. Null hypothesis of Cl is not rejected (i.e. Cl is accepted) at the (probability) level of significance.

The number of degrees of freedom depends on the number of classes, excluding missing data, that occur in both evidential themes
being tested.

degrees of freedom = (# classes in themel - 1) * (# classes in theme2 - 1)

Optionally, two tables with the same structure as the probability table can be optionally produced: one contains the chi-squared
statistics and the other, the degrees of freedom.

Note: The algorithm used for calculating the probabilities iterates a maximum number of times. If a probability is not determined
before this maximum is reached, a Null value is returned and the cell in the probability table is set to 0, suggesting a problem with



conditional independence.

How to create a table of probabilities to assess conditional independence
Select 'Check Conditional Independence...' from the SDM menu.

From the dialog box titled 'Inputs to Conditional Independence Test - Themes', select the evidential themes you would like to test
and add them to the list of selected themes. This dialog is the same as the one used to select themes in the Calculate Response
Theme function. For more information, refer to the description of the dialog.

Click the 'Specify Fields..." button. For each of the evidential themes you selected in the previous step, specify the field that
contains the classes for you would like to test conditional independence. Then click 'OK'. (For more information about this dialog,
refer to the Calculate Response Theme function.)

Click the 'Conditional Independence' button.
You will be prompted for names for the output dBase file/Table document names in the following sequence:

Table of Probabilities — This table is always produced. The default name is Prb-<#>.dbf.

Table of Chi-squared Statistics and table of Degrees of Freedom

Fuitaaia’ Thame Lotime? | Gndocoe | Godiais | Adesoate
Mulivizbe 051 039 286 048
Ladzigwl 1.05 213 1.45
Grancore .06 033
Goldenby 0oz
Frobability values: depend on chi-sguared values and number of degrees of freedomn.

Lol Thame £Latomg? LENE e o At
Hualinzbey 2 1 1 1
Lzdzigyl 2 2 2
Erancorey 1 1
Goldenbey 1
Frobability walues depend on chi-eguared valuesz and number of degrees of freedom.

These two tables go together since one is meaningless without the other. They are optional. To skip over them, click 'Cancel’ when
prompted for a file name for the chi-squared table. If you skip the chi-squared table, the degrees of freedom table will also be
skipped. (If you specify a name for the chi-squared table, but then 'Cancel' the degrees of freedom table, the chi-squared table will
not be produced.) The default name for the chi-squared table is X2-<#>.dbf and the default name for the degrees of freedom table
is Df-<#>.dbf.
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Use Existing Weights/Variances Tables..

This option allows some flexibility in the application of the weights of evidence model. Once a set
of weights and variances tables have been calculated by running the Calculate Response
Theme... function, these tables can be ‘reused’ as a source of weights for application to a different
area (which may or may not include the original study area.)

This menu item will be enabled if there is at least one weights table and one variances table in the
format output by Arc-SDM.

The general idea

After calculating a response theme, the study area my be changed (in Set Analysis Parameters).
If a new Response Theme is then calculated by running the ‘Use Existing Weights/Variances
Tables...’, it must take as its inputs the same evidential themes in order to compute a the unique
conditions grid and set of weights and variances calculated based on a previous study area.

An example
This example is a general description of a user’s application of this Arc-SDM option.

Suppose that the evidential themes available to the user had a much greater geographic extent
than the set of known mineral occurrences or training points. An assumption was made that the
same geological model applies to the entire area. Two study area grids were created: one that
defined the extent of the evidential themes and a second that defined an area roughly
encompassing the extents of the training points, about 25% of the area of the first study area.
After calculating weights and then generalizing individual evidential themes, one response theme
was calculated using the smaller study area. (Using the 'Calculate Response Theme..." menu
item.)

The study area theme was then changed (in the parameters) to the larger geographic area and a
second response theme was calculated using the weights and variances tables calculated for the
smaller extent. (Using the 'Use Existing Weight/Variances Tables..." menu item.) In this way,
weights were calculated for a relatively confined area that contained many known occurrences,
but then those weights were applied to adjacent areas with no training points.

Note that the prior probability calculated for the first study area is used in the calculations for the
second study area.
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Fuzzy Logic
« Set Analysis Parameters =
« Define Fuzzy Membership =
o Fuzzy Logic =
» Process Existing Model e

Set Analysis Parameters
1. Select 'Set Analysis Pararameter...' from the SDM menu.
2. Check the Fuzzy Logic option.

3. Select:
- a study area grid theme
- default value for defining missing data

4. Click OK.
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Define Fuzzy Membership

Membership of data in a fuzzy set is defined using values in the range [0,1]. A value of 1 indicates
full membership in the set. In Arc-SDM, fuzzy membership values are written to the attribute table
of the data set they are defining.

1.

2.

! Define Fuzzy Membership

Specify the theme:

If you want to use data contained in other tables to guide the process of defining
membership values, join the table(s) to the grid attribute theme.

Select 'Define Fuzzy Membership...' from the SDM menu. This displays a wizard dialog
box. You can return to previous panels of the dialog at any time to verify and/or revise
entries.

Theme: | Anticln ]
Walue field: |ﬁ,.f,a|ue |
Label field: I <Moner ;I

€4 B Mewut =

~w

Select the integer grid theme for which you want to define fuzzy membership values. The
first active grid theme will be selected by default.

Select the field that contains the (class) values for which you want to define fuzzy
membership.

Optionally, select a field to label numeric values in the field selected in the previous step.
Click 'Next'.

Specify a name for the new field that the fuzzy membership values will be written to. The
default name is FMemshp#.

Click 'Next'.

Specify an integer value that defines areas of missing data. You need to define this value
even if there is no missing data within the study area. Any areas of missing data will not be
determined and handled until the fuzzy membership values are written to the attribute
table. The fuzzy membership value for areas where data is missing is determined by taking
an area weighted average of the fuzzy membership values assigned to areas of known
data within the study area.

If you want to explicitly define the fuzzy membership value for areas of missing data yourself, you
can edit the calculated value in the theme attribute table once the fuzzy memberships have been
applied. An alternate technique is to specify a dummy value for the missing data class, that is
some value that does not occur in the evidential theme. In this case, the missing data value will
be available for the assignment of a fuzzy membership value.

1.
2.

Click 'Next'.

Select any additional fields containing data that may be useful as a guide to determining
fuzzy membership values. Select a field by clicking on its name in the list. Select additional
field by holding down the shift-key while clicking on their names. Clear the selection by
clicking 'Unselect'. The values in these fields will be displayed in the interface used to



define fuzzy membership.
3. Click 'Next'.
4. Select either 'Define values by table' or 'Define values by graph and table'. If there are

more than 64 values for which you need to define fuzzy membership, the 'Define values by
graph and table' option will be disabled.

5. Click 'Next'.

Define values by table

: Define Fuzzy Membership
S T
Value FMemszhpl  Coun *
1 2885
2 3951
a3 )
4 2057
al A20
= g 2403
7 1619 «
4| | 3
<¢ Back | Firizh |
What's in the table:
Column |Heading Description
1 Value The values for which you want to define a fuzzy membership.
2 FMemshp<#> | The column where fuzzy membership values are entered.
3-n Remaining columns are user specified, to guide the selection of fuzzy
memberships.

To...

...edit a single membership value: 1. Double-click the value in the column that you
want to edit. This displays an edit dialog.

Enter the new value.
3. Click 'OK..

N




...make a linear interpolation
between two fuzzy membership
values:

1. Select the first value by clicking on it.

2. Hold down the shift-key and drag the mouse to
select the cells contiguous to the first value until
the second value defining the interpolation is
selected.

3. Click the 'Interpolate’ button.

When definition of fuzzy membership values is complete, click 'Finish'.

The values will be written to the grid theme attribute table.
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Define values by graph and table

This option allows all of the same functionality as the "table only" option, but also allows users to

graphically define a relationship between the values and their fuzzy memberships.

1. Optionally, select a field containing values to be displayed in the graph interface as a guide

to defining fuzzy membership values.
2. Click 'Next' to display the interface.

To...

...edit a single fuzzy membership
value in the table:

1. Double-click on the value to display an edit

dialog.

2. Enter the new value in the text entry line of the

dialog.

3. Click 'OK'. Both the table and chart will be

updated.

...edit a single fuzzy membership
value in the chart:

1. Select the point to edit by:
Clicking on or near it.
OR
Right-clicking on or near the point and selecting
'Select Point' from the pop-up menu.

2. Right-click and select 'Edit point position' from

the pop-up menu. The point will turn green to
indicate that it is in edit mode.

3. Left-click at the new position for the point. The

point will move to the new position and the value
displayed in the table will be updated.

NOTE: The points can only vary along the y-axis so
even if you select a position to the right or left of

the point it will maintain its position along the
X-axis.

1. Right-click and select 'Stop editing'.




...unselect one selected point: If there is only one point selected:

Right-click and select 'Unselect point’' from the pop-up
menu.

OR

Click on another point. This will select this point and
unselect the one previously selected.

If there are two points selected:

Selecting 'Unselect point' from the pop-up menu will
unselect the first of the two points that was selected.

...unselect two selected points: Right-click and select 'Unselect all' from the pop-up
menu.

OR

Click on a third point. This will select that points and
unselect the two previously selected points.

...Select a second point: Right-click near the second point and select 'Select
second point' from the pop-up menu.
OR
Hold down the shift-key and click the second point.
...apply a linear interpolation of Select the points defining the minimum and maximum
values between two selected values of the interpolation function.
values:

Right-click and select 'Align points between selected’
from the pop-up menu. This will adjust the graph and
update the values in the table.

When the definition of fuzzy memberships is complete, click 'Finish'. The values will be written to
the theme's attribute table.
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Fuzzy Logic

Arc-SDM uses a fuzzy logic "calculator” to combine evidential themes using the fuzzy operators
described in the section discussing the fuzzy logic method (fl1.pdf). Each of the "calculations" or
operations is recorded in a dBase file that then can be viewed, rerun and/or plotted at any point in
time.

To combine two or more themes using a fuzzy operator:
Select 'Fuzzy Logic...' from the SDM menu.

You are first prompted to select an existing fuzzy logic model file (.dbf).

To...

...append a record of the select the file and click 'OK'.
operations to be done in this
session to an existintg file
(created during a previous
session):

...create a new file: 1. Click 'Cancel'.

2. When prompted, specify a name and location for the
new fuzzy logic model file. The default name is
fimdI<#>.dbf.

Then the "fuzzy logic calculator" dialog is displayed:


file:///C|/Gis/programming/avenue/SDI/Documentation/fl1.pdf

] Fuzzy Logic

[Mwlinz . Frnemszhpl ]

[Mwlinz . FMemzhp?]
[Geolm . FMemszhpl]
[Anticlh . Walue?)
[Anticlh . Walueh)
[&nticin . FrMemzhpl]

The listbox contains all of the theme-field pairs from the active view for which the values in the
field or grid cells falls in the range [0,1]. In the case of a floating point grid theme, the "“field" is

identified as 'Value'.

1. Select two or more evidential themes to combine:

Select a theme-field pair by clicking it in the listbox display.
Select one or more additional theme-field pairs by holding down the shift-key and clicking
them. NOTE: Two fields from the same theme attribute table cannot be selected at the

same time.

When two or more theme-field pairs are selected, the 'Calculate’ button becomes active.

w N

Click 'Calculate'.

Select a fuzzy operator to use to combine the themes.

4. If the GAMMA operator is selected, you will be prompted to specify a fuzzy gamma

operator after you click 'Calculate’.

5. When prompted, specify a name and location for the output theme. The default names are

as follows:

The default filename for
the output grid from a
fuzzy ...

... operation is ...

AND

And<#>




OR Or<#>

SUM Sum<#>
PRODUCT Prd<#>
GAMMA Gamma<#>

The new theme will be added to the active view and to the top of the theme-field list in the dialog
box for input to a subsequent operation.

To view the contents of the fuzzy logic model
1. Click 'View Model (Text)'".

This displays the contents of the file as in the following example:

! Current Fuzzy Logic Model [c:\nsdata\dataigridz\flmdi1_dbf]

[rput Themes Fuzzy Operator Output Theme
[Mwlinz . FMemshp2]. [Gealm . FMemshpl]  OR OR1 i
[ORT . Value], [antichn . Fiemshpl] Gakba [0.85) GAkMRMAI

Pll:lt Hun | ............... ElDEE .............. ,,|

NOTE: The functions run from the 'Plot' and 'Run' buttons are described in the next section,
'Process Existing Model'.

To Select another model file

At any point you can click the button labelled 'Select Model File..." to select another file.
Subsequent operations will be appended to the newly selected file until the dialog is closed or
another file is selected.
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Process Existing Model

Two functions are available for processing fuzzy logic model files:
e "running" a model based on the contents of the file I

e creating a flow chart of the contents of the file that graphically documents the inference
network of the model I

Re-running a model file

This function automatically executes fuzzy logic operations performed at some earlier point and
recorded in a dBase file, referred to as a model file.

1. Select 'Process Existing Model...' from the SDM menu
OR
Click the 'View Model (Text)' button if the fuzzy logic calculator is open.

2. Select the steps to be run. Each row in the file represents a fuzzy operation or processing
step.

e To select a row, click on it.

e To add to the selection, hold down the shift-key and click on additional rows.

¢ If no selection is made from the steps in the model, all steps will be processed.
1. To run, click 'Run'.

2. When prompted, specify whether the output grids are to be added to the active view or a
new view.

3. When prompted, specify a name and location for each of the output grids as they are
processed.

NOTE: If any of the initial evidential themes cannot be found in the active theme, processing will
stop. If you want to apply the operations recorded in a model to themes with different names, you
can:

o temporarily change the theme names to match those in the file

o edit the file so that the theme and field names match the themes in the view. NOTE:
processing will fail if it Arc-SDM cannot interpret the file syntax

Next Section Contents Home

Plotting the contents of a model file as a flow chart

This function creates an ArcView layout document and draws a flow chart of the contents of the
file. For example, the contents of the file shown in the section 'To view the contents of the fuzzy
logic model' looks like this:



Fuzzy Logic Model- View! & cinsdatavdatatgrid siflmd|1 .d b

s

Hlinz (Fldemzhp2)

aOR

QAW WA G As

pe Lt I Rl

Anlicln (Fmam=hpi]

1. Follow steps 1 and 2 for re-running a model file, from the previous section.
2. To plot the flow chart, click 'Plot'.

When plotting is complete, the name of a new layout document will be reported where the flow
chart has been plotted.

Editing the layout document

The graphic elements that are used to draw each theme, including the image of the theme, the
surrounding frame and the caption, have been grouped so that they are easily moved or resized
as a single element. To Ungroup:

1. Select the theme image.
2. Select 'Ungroup' from the Graphics menu.

The grain of the drawing grid has been set to a fine spacing (0.01" in both the x and y dimensions)
to enable small adjustments.

ArcView On-line Help Topic: See 'Laying out and printing maps' in the help Contents
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file:///C|/Gis/programming/avenue/SDI/Documentation/sdmnn.htm

Neural Network

o Setting Analysis Parameters e

o Generate Random Training Points e

o Generate Neural Network Input Files e

o Run Neural Network Module I

« Read Results from Neural Network Module e

Note: Neural Network Analysis is performed in a Visual C++ program called "DataXplore”.

RBFLN stands for radial basis functional link network. This method uses a training dataset of
"deposit" and "non-deposits” combined.

The fuzzy clustering method finds clusters of ungiue conditiosn in the evidential themes and does
not use training data (unsupervised).

Setting Analysis Parameters
1. Select 'Set Analysis Pararameters...' from the SDM menu.

2. Check the RBFLN (Supervised) and/or Fuzzy Clustering (Unsupervised) options listed
under 'Neural Network Analysis'.

3. Select:
e a study area grid theme
e Uunit area
e "deposit" training point theme (RBFLN option)
¢ "non-deposit" training point theme (RBFLN option)
o default value for defining missing data
4. Click OK.
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Generate Random Training Points

The RBFLN neural network object requires two sets of training points:

o one that defines the presence of the objects or conditions to be predicted (i.e., mineral
occurrences)

¢ asecond that defines the absence of these objects (i.e., locations where mineral
occurrences are known not to occur).
The two sets of points (locations) are combined as training data.

This second type of data set is often not readily available so this function offers one way of
approximating such a data set. The idea is to generate a set of points in parts of the study area
where there is a very low probability of the object occurring.

One possibility for applying the function is to generate a probability map (response theme) using
the weights of evidence or logistic regression methods and then generate a set of random points
in areas of very low probability. This can be done as follows:

1. Generate a response theme using weights of evidence or logistic regression following the
steps described in Calculate Response Theme.

2. Select 'Generate Random Training Points' from the SDM menu.

Mon-deposit Training Points ]| 1. Inthe 'Non-deposit Training
Points' dialog, specify:

3 o the name of the response
--------------- 1 theme generated in step 1

ti : « the field containing the
e R : : probability values (in this
: example, either (WofE Posterior
--------------------------------------------------------------------------------------------------- : : Probability or LR Posterior
................................................. . : Probability)

------------------------------------------------------------------------------ | o athreshold value: all of the

: points generated will fall in

areas that have values less
LA0T 90976 than this value.

[In this example, the threshold should

: ' |be lower than the prior probability. The
. |prior probability can be found in the

. [third column of the last row of the

' |weights table associated with the
|response theme, or can be reported by

- |clicking the G button in the deposit

~ [training point theme properties dialog.
This dialog is displayed by clicking the
'Properties’ button in the 'Analysis
Parameters' dialog.

e enter the number of points to be
generated. The default is the
number of points in the deposit
training point set.

1. Click OK.
2. When prompted, specify the file




name and location for the new
point shapefile. A point theme is
created and added to the top of
the table of contents of the
active view.

General Application

The 'Generate Random Training Points' function can use any grid theme in the active view. If a
floating point grid theme is selected, the threshold value must be entered by the user. The
minimum and maximum values in the grid theme are reported as guidance and the default value
is the midpoint between these two.

For example, in this portion of the 'Non-deposit Training Points' dialog, for the selected theme
(not shown) the minimum value is 0, the maximum is 1 and the default value is 0.5.
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Generate Neural Network Input Files

The first part of this process is the same as Calculating a Response Theme for the weights of evidence and logistic regression methods.
Select 'Generate Neural Network Input Files..."' from the SDM menu. This displays the 'Input to Neural Network - Themes' dialog.
Select the evidential themes to include in the analysis.

Click 'Specify Fields'. This opens the 'Inputs to Neural Network - Fields' dialog.

For each evidential theme, specify the field containing the class values to analyse, the integer that defines areas of missing data and the theme
data type, either free or ordered.

5. Click OK.
6. Click 'Generate Input Files...".
7. When prompted, specify the following file names and locations:

~AwbdpE

filename and location of the... | Description |Default Name
lunique conditions theme grid  [Jump to definition. |sdmuc#
training file o only generated if the RBFLN option is selected train#.dta
¢ text file containing information from unique conditions in which training points
are located

e 1 row =1 unique condition
o in DataXplore, 1 row = 1 training vector

e each unique condition is written once, even though it may contain more than
one training point

e if a training point indicating presence of an object and another indicating
absence occur in the same unique condition, the training point indicating
presence takes priority

data file o text file containing complete unique conditions class#.dta
e 1 row =1 unique condition
e in DataXplore, 1 row = 1 feature vector

After the files have been created, the unique conditions grid theme will be added to the active view with a default name of 'Neural Network #'.

Sample input files.

|Unique conditions table in ArcView




patas e e P o ) T

Badis et Forug A3 s
"""""""""""""" i} 20 1 1] 1 4] 16 1] 252700.00
2 22 1 1] 1 4] 15 1] 13855000
a 15 1 1] 1 4] 14 1] 135375.00
4 24 2 1] 1 4] 18 1] 261725.00
5 ) 2 1] 1 4] 17 1] a1225.00
E 67 1 1] 2 4] 15 1] 60467500
7 7 1 1] 2 4] 14 1] 63432500
8 G 2 1] 1 4] 16 1] 54150.00
= 57 1 1] 2 4] 13 1] 51442500
Neural network input Files
A. Unique conditions table written to neural network input file, delimited text format
5
151
1
3462
1, O, O0.252700, 0.200000, 0.547131, 0O.000000, O,.555556, 0.625000, O
Z, 0, 0.198550, 0.200000, 0.547131, 0O0.000000, O.555556, 0.5833333, 0O
3, 0, 0.13537%5, 0.200000, 0.547131, 0O.000000, O.555556, 0.541e67, O
4, 0, 0.261725, 0.400000, 0.547131, 0O.000000, O.555556, 0.7058333, O
5, 0, 0.081225, 0O.400000, 0.547131, 0O.000000, O.555556, 0.666667, O
&, O, O0.e04575, 0O.200000, 0.547131, 0O.500000, 0O.555556, 0.5833333, 0O
T, 0, 0.824925, 0.200000, 0.547131, 0O.500000, O.555556, 0.541e67, O
g, 0, 0.054150, 0O.400000, 0.547131, 0.000000, O.555556, 0.625000, O
9, 0, 0.514425, 0.200000, 0.547131, 0O.500000, O,.555556, 0.500000, O
ia, 0, 0.01s050, O0.500000, O.547131, O.000000, O.444444, 0O,.750000, O
11 m mn 24 Somnm m [Snininininl m CAa4 24 i e ininininin] m CCCCC& m [ o o g | m

A. Unique conditions table written to neural network input file, delimited text format




5
151

1

G462

i1, 0, 0O.252700, 0.200000, 0O.547131, 0.000000, 0O.555556, 0O.625000, O
z, 0, 0.198550, 0.2z0000O, 0.547131, 0.000000, 0O.555556, 0.533333, O
%, 0, 0.135375, 0.200000, 0.547131, 0.000000, 0O.555556, 0.541667, O
4, 0, 0.261725, 0.400000, 0.547131, 0.000000, 0O.555556, 0.708333, O
5, 0, 0.081225, 0.400000, 0.547131, 0.000000, 0O.555556, O.666667, O
&, 0, 0.604675, 0.200000, 0.547131, 0.500000, 0O.555556, 0.533333, O
7, 0, 0.694925, 0.200000, 0.547131, 0.500000, 0O.555556, 0.541667, O
g, 0, 0.054150, 0O.400000, 0.547131, 0.000000, 0O.555556, 0O.625000, O
o, 0, 0.514425, 0.200000, 0.547131, 0.500000, 0.555556, 0.500000, O
i0, 0, 0.018050, 0.S00000, 0.547131, 0.000000, O.444444, 0,750000, O
=44 m m b B B oot [ | m [ ninininin] m CAI4 24 m [mimininininl m CcCcCcrCcrC & m [ o ol | m

Description of file header:

Line 1 (5): Number of evidential themes.
Also called components or features, in the context of neural networks and DataXplore.

Line 2 (151): Number of training points.

In the context of neural networks, "the number of centres (for clustering) or the number of radial basis functions (each with a centre) when our
neural networks are used. But the number is not fixed, and may be changed by the program or by the user in either the unsupervised (fuzzy)
clustering or in the supervised training of radial basis function neural networks.

Line 3 (1): Number of output components, or values to be mapped as response themes.
This is always set to one in the Arc-SDM application.

Line 4 (A: 3462) (B: 151): Number of unique conditions.
In the context of neural networks, the number of target vectors.

Description of data columns:

Column 1: Unique condition number.

Column 2: Number of training points in unique condition (not currently used).
Column 3: Area of unique condition (not currently used).

Columns 4 - 8: Unique condition values or contents of target vectors.
Values are transformed from the ArcView unique conditions table in two ways:




1. the range of an evidential theme's values is normalized between 0 and 1
2. the missing data integer is replaced with an area weighted mean

Column 9: The output component
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Run Neural Network Module
Much of the documentation found in this section is also available from readme.txt, the guide to DataXplore.exe
To run DataXplore

Select 'Run Neural Network Module...' from the SDM menu.

This will launch DataXplore, which is a separate MS Windows program from ArcView.

DataXplore

While DataXplore is running, ArcView is fully accessible.



The remainder of this section describes how to use DataXplore with reference to Arc-SDM and the input files generated in the previous step.
« Radial Basis Functional Link Network B
o Fuzzy Clustering i

To perform Radial Basis Functional Link Network analysis (RBFLN)

there are three steps:
o training e
o testing =
« classification e

Training

Click the "Train' button to display the following dialog:

|:I 3::I|w:3

[:I rusgrd i
] prdi 1 sdiucd = teztagain
] prd2 ] sdiucs ] woeuc .
1 sditemp 1 sdiuch . ) class]. I:Ita
e 1 sdiuc 1 shapes .

[:I zdiucs |:I sum




Select the file that contains your training data and click OK. The default name for neural network training data files generated from Arc-SDM is
train#.dta.

The RBFLN parameter dialog is then displayed:
RBFLM Train Parameter Ed

BEFLM Parameters Franm tlata FI|E.'

The parameters in the box 'RBFLN Parameters From data File' are read from the training data file specified in the previous step.

Click 'Start Train'. A report in the following format is displayed:



Rbfin Train Result Ed

- 143

AMo. of Input Wectarz: 143
“|Mo. of Unique Targets: 2
| Tatal lterations: 200
|S5E: 4.74972

Fesutl of Training
A Wector Mo, # Target /  Actual Dutput / [nput

10000 /0205 /0200 0547 0000 0536 0232
20000 /0241 /0200 0547 0000 0556 0250
3 /0000 /0168 /0200 0500 0000 O0B67 0375
4 /0000 /0051 /0200 0547 1.000 O0BE7 0542
FA.000 /0374 /0400 0500 000D O55 0417
B A.000 /0153 /0200 0500 1.000 O0BE7 0333
740000 /0062 0200 0500 1.000 O0OBEF 0292
g /0000 /0031 /0200 0547 1.000 O0BE7 0705
3 /41000 /045 / 0EOD 0547 0000 O0BEF 0750

10 /0000 /07144 /0400 0500 1.000 0OB6Y 023
: _I'I1 AM.0o0 /040 /0200 0547 0000 0556 0167

par: and Return -

Contents of the report

No. of Hidden Layers -

No. of Input Vectors - the number of training vectors (unique conditions at the location of training points) in the training data file
No. of Unique Targets - this will always be 2, either 0 or 1, representing the presence or absence of a mineral occurrence
Total iterations - DataXplore parameter set in the parameter dialog. 200 is the default.

SSE - Sum Squared Error

Result of Training



Column 1: Vector No. - an integer uniquely identifying each vector

Column 2: Target - contains values of either 0 or 1. 0 indicates the absence of a mineral occurrence, 1 indicates presence.

Column 3: Actual Output - The actual value that was calculated for each training vector. The range of values is 0 to 1.

Column 4 - n: The input data. These are the actual values read from the training data file. If the file was generated by Arc-SDM, these values
were derived from a unique conditions attribute table. The values for each evidential theme have been normalized or scaled between 0 and 1,
and an area weighted average of known values has been calculated and used to define areas where data has been identified as missing.

To save this report to afile

You can optionally save the contents of this report to a text file for later inspection or reporting purposes. To do this,
1. Click 'Print ListBox Content to Temporary File'.
2. Specify a filename and location when prompted.

Save the results of the training session
1. Click 'Save Result as .par and Return'.
2. Specify a filename and location when prompted.

This file must created for input into the testing and classifying steps that follow.
You will be returned to the RBFLN parameter dialog.

Click 'Return to Main Menu'.

Testing
Click the 'Test' button.

Select the file that contains the data to be classified and click OK. The default name for neural network training data files generated from
Arc-SDM is class#.dta.



~zdmtemp
diff1

ihfo

sdiuc]
sdrmuc
zdmuc?
zdmuc3

zdrmucd

clazs2.dia
clazs3.dia
clazzd.dia
train.dta
trainz. dta
train3.dta

clazz1.dta

Rbfln Test data files(®.dta)

You will then be prompted to select an RBFLN Test Parameter (*.par) file
1. Select the that you just generated in the training step.

2. Click 'Open'.




diff1 ARz, par

infa nn3.par

zdiuc]

sdrmuc
sdmuc?
zdmuc3

zdrucd

The test is performed and the following report is displayed:



RBFLMN Test Result Ed

~lrput Vectors Dimengion : 5 3
Mo, of Hidden Layers : 143 i
| Target Vectors Dimengion : 1 -
~|Mo. of Input Wectors: 3462

~|SSE: 368822

Total target number is 2, Walid Targets Mumber ; 2

Target [0] . Capacity 2096 |, vectors

Dimenzion 0 0000000

lalrget (1] . Capacity 1366 . vectors ;

Report Contents

Input Vectors Dimension - the number of components in an input vector. If the data file was generated by Arc-SDM, this is the number of
evidential themes.

No. of Hidden Layers - number of training vectors

Target Vectors Dimension - this is always 1

No. of Input Vectors - this is the number of unique conditions written to the data file

SSE - Sum Squared Error

There are two targets, 0 and 1. In the example of the screen-captured reported above, 2096 vectors (or unique conditions) were classified as 0
and 1366 were classified as 1. The assignment of vectors to either class O or 1 is done by rounding the value calculated by the RBFLN.
Arc-SDM will read the calculated values rather than the classified (rounded) value.

Result of RBFLN Test

Column 1: Vector No. - an integer uniquely identifying each vector (or unique condition)



Column 2: Class No. - the class to which the vector has been classified
To save this report to a file

You can optionally save the contents of this report to a text file for later inspection or reporting purposes. To do this,
1. Click 'Print ListBox Content to temporary file'.
2. Specify a filename and location when prompted.
3. Click 'Save'.
4. Click 'Return' to return to the main DataXplore dialog.

Classify

The steps for classifying data are the same as those taken for testing the classification in the preceding section, with the exception that results
are saved to a permanent file that can be subsequently read by Arc-SDM.

Click the 'Classify" button.
When prompted, select the file containing the data to classify. If generated by Arc-SDM, the default name is class#.dta and click '‘Open'.
When prompted, select the file containing the parameter file that was the result of the training step. Its extension is .par. Click 'Open'.’

When processing is complete, a report will be displayed with the following format:



Bbfin Clazsify RBesult |

“Rbfin Clas

[nput Yectors Dimenszion : 5
Mo, of Hidden Lavers : 143
Target Wectars Dimengion 1
Mo, of Input Yectors: 23462
SSE: 368322

Total Targets Humber is 2 % alid Target Humber iz 2

Target 0], Capacity 2096 , wectors

Dimenszion 0 0.000000

:;:': Target [1] . Capacity 1366 | vectors

we ListBow Content as temporary file-

The information reported in the report header is the same as shown an described in the preceding section about the testing process. The values
reported should be identical.

Additional information is reported in the results section, as follows:

Result of RBFLN Classify

Column 0: Vector No. an integer uniquely identifying each input vector (unique condition). This number
corresponds to the values in the unique conditions grid and attribute table. The
values will be used to join the RBFLN results to the unique conditions grid
theme when they are read by Arc-SDM in order to create a response theme.



Column 1: Classified Class No. the target class that the vector is classified as. The value is either 0 or 1 and is
derived by rounding the actual output value.

Column 2: Target Output The contents of the target output from the data file (all 0's).
Column 3: Actual Output The value calculated by the RBFLN. This value can be read by Arc-SDM for
mapping.

To save this report to afile

You can optionally save the contents of this report to a text file for later inspection or reporting purposes. To do this,
1. Click 'Print ListBox Content to temporary file'.
2. Specify a filename and location when prompted.
3. Click 'Save'.

Save the results of the RBFLN classification session
1. Click 'Save Results as .rbn and Return'.
2. Specify a filename and location when prompted.

This file must be saved if you want to read the results back into ArcView via Arc-SDM.

You will be returned to the main DataXplore dialog.

Fuzzy Clustering: Fuzzy (Unsupervised)

There are two steps in doing a classification by fuzzy clustering:
e Training e
o Classification e

Training
Click the "Train' button located in the box labelled 'Fuzzy (Unsupervised)' on the main DataXplore dialog.
This will a dialog prompting you to select a 'Fuzzy Train Data File'. The fuzzy clustering algorithm trains using the complete data set that is to be

classified. If your input files were generated by Arc-SDM, this file is the one that contains the entire unique conditions table information. The
default name was class#.dta.



[i_l sdmuc3 train. dt
diff1 1 sdmucd trainz. dta
infa clazsz1.dta traind.dta

zdiuc] . clazzd dha
sdrmuc clazs3.dta

zdruc? clazzd.dta

clazzd.dia

Fuzzy clagsify Data files(*. dta)

5'_5::3Eilé3_:.§i!f__'._l_|_,fp

Select the file to use.
Click 'Open'.

The following dialog will be displayed:



Fuzzy Cluster Parameters E2

“Gitart Clustering:

Accept the default parameters as displayed.
Click 'Start Clustering'.

When the clustering processes are complete, a report is displayed in the following format:



Fuzzy Clustering Result E2

Humber af Claszes: 11

Center[1] = 0.0086734, 0.0043702, 0, 0, 0, 0.0042653, 0.0040516
Center(2] =0, 0.000421, 0, 0. 0, 1.443e-003, 0.010204

Center[3] =0, 0.000451057, 0, 0, 0, 0.0710204, 0.010204
Center{4] =0, 0.000431, 0, 0, 0, 0.010204, 0O

Center[5] =0, 0.000451, 0, 0. 0, 0.0011575, O

Center[B] = 0.004101, 000257226, 1, 1, 0. 0.00333354, 0.00424631
Center[7] = 0.00453554, 0.00304215, 0. 1, 1, 0.00331314, 0.00550516
Center[8] = 0.0045656, 0.00212228, 1, O, 0, 0.00423124, 0.0053354
Center[3] = 0.00450128, 0.00150636, 1, 1. 1, 0.00337045, 0.00430128
Center[10] = 0.00483456, 000303325, 0, 1, 0, 0.00364802, 0.00530344
Center[11] = 0.005102, 0.000362, 0, 0,1, 0. 0

[Clazs 1 1 Wectars Humber = 20, wWeighted Fuzzy WVanance [Py = 0012724

UPIP.rnr Indes in thiz Class -

Fuzzy Clustering Result

Number of Classes - This is the number of classifications that DataXplore defined from the data.

Center[i] - the values that define the center of each cluster. The number of dimensions equals the number of input evidential themes.
For each Class, the following information is reported:

Vectors Number - the number of vectors (unique conditions) belonging to the class

Weighted Fuzzy Variance (WFV) - the value for the weighted variance of the class

Vector Index in this Class - a list 01f integers identifying the vectors (unique conditions) that belong to the class
Clustering Validity (1/XieBeni) - a measure of the validity of the clustering results. A value !!!!



Merge
You can merge classes by clicking the 'Merge' button.

You may want to do this if:
e Yyou want to deal with fewer classes in your results
o the value of the clustering validity measure is too low

When the merge process is complete, the message 'Merge finished' will be displayed at the top of an updated report. There may be a point at
which the algorithm cannot merge the data into fewer classes than currently exist.

To save this report to afile

You can optionally save the contents of this report to a text file for later inspection or reporting purposes. To do this,
1. Click 'Save ListBox Content to temporary file'.
2. Specify a filename and location when prompted.
3. Click 'Save'.

When you are satisfied with the number of classes, click 'Finish'. This will prompt you to save the results of the clustering to a Fuzzy Cluster
Result Center file (*.cen).

You must save the results of the clustering step for input into the Classify step that follows.



|:I gdmuc3

diff1 1 zdrnucd
info nNZ.cen
sdiuc]

sdrmuc

zdmuc?

Fuzzy Cluster Result Center files[®.cen)

After you have saved the .cen file, click 'Return’.

Classify
Click the 'Classify' button.

Select the 'Fuzzy Classify Data file'. This is the same file that was selected as the 'Fuzzy Train Data File' in the preceding step. If generated by
Arc-SDM, it contains the complete unigue conditions table information and a name of class#.dta was proposed by default.



1 sdmuc3 train. dt
diff1 1 sdmucd trainz. dta
infa clazsz1.dta traind.dta
sdiuc] . clazs2 dta
zdmuc] clazsd.dia

zdruc? clazzd.dta

classZ.dta o Open - 4

Fuzzy clagsify Data files(*. dta) _‘_’_I " : .:_::
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Click 'Open'.

When prompted, select the Fuzzy Classify Center file generated in the training step:



diff1 1 zdmucd
infa nNZ.Cen
sdiuc] . fn
sdrmuc
sdmuc?

J.cen

;Z:ﬂéé'-"jfft_'}ilj lFuzz_l,I clazzify center files]* cen)

The results of the classification are reported in a similar report to the one created during the training step. It can be saved by clicking 'Save
ListBox Content to temporary file' and specifying a name and location for the file.

Click 'Finish'.

You will be prompted to save a Fuzzy Classify Result file (.fuz). Specify the file name and click 'Save'. This file is required to read the results of
fuzzy clustering back into ArcView via Arc-SDM.



“zdmtemp lasz].dta

diff1 classZ. dia
info clazs3.dia
sdiuc] clazzd.dia
sdmuc] train.dta
sdmuc trainz. dta
sdruc3 train3.dta
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clazz1.dta

Rbfln Test data files(®.dta)
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Read Results from Neural Network Module
Select 'Read Results from Neural Network Module...' from the SDM menu.

Select the unique conditions grid theme with which you want to associate the results from the
neural network analysis. This is the same unique conditions grid theme that was used to generate
the neural network input files.

Click OK.

You will be prompted to do the following:

1. select the RBFLN Result File (.rbn) to read. If the RBFLN analysis was not done, click
'‘Cancel' to bypass this dialog.

2. select the Fuzzy Classify Result file (*.fuz) to read. If a fuzzy classification was not
performed, click 'Cancel’ to bypass this dialog.

3. specify the name and location to create a dBase file to write the results from the neural
network analysis. The default name is nnrslt#.dbf.

4. the result field on which to symbolize the response theme. The possible fields are those of
the neural network result file (nnrslt#.dbf). Descriptions of each are provided in the
description of the table that follows.

The Neural Network Result file

Field Name |[Field Alias Data Size Description Symbolization
Type (Precision)
ID ID Long 6 Unique N/A
Integer condition
identifier. Used
to join the
results to the
unique
conditions
attribute table.
PtrnMemshp | Pattern Decimal |10 (6) The result from | Graduated colour
Membership the Radial

Basis Function
Link Network
(RBFLN).
Values fall in
the range O to
1. 1 indicates a
mineral
occurrence and
0 indicates the
absence of a
mineral
occurrence.
The higher the
value the more
closely the
unique
condition
resembles a
pattern in which




mineralization
is known to
occur.

FuzzyClstr [Fuzzy Cluster The result from | "Unique” colour
the Fuzzy scheme
Classification.
The class to
which the
unique
condition was
assigned.

Pat# Pattern <#> A series of Graduated colour
fields, one for
each class
defined during
the fuzzy
clustering. The
value is a
measure of the
closeness of
the unique
condition to that
particular
pattern or class.
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Compare Results

Two tools are provided in the Spatial Data Modeller as aids to comparing results obtained from the different analytical methods. They are:
« the calculation of an Area Weighted Spearman's Rank Correlation Coefficient e
« the generation of a Map of Rank Differences =

How to use the Compare Results tool e

Comparison of Ranks

The ranks of values are compared rather than the raw values because the results from different methods may be scaled over a different
range. For example, weights of evidence will typically generate higher probabilities than logistic regression, particularly for the areas
predicted to be most favourable. When results are compared relatively, eg. using ranks, the results are very similar. So, for example, in the
prediction of mineral favourability, the 5% of are study area predicted to be most favourable by one method is compared with the 5%
predicted to be most favourable by the other method rather than the absolute probabilities generated by either method.

Ranks are generated by sorting the data in ascending order and assigns integer values R = 1, 2, ..., n. Spatial Data Modeller defines 20
ranks, or the maximum possible if the data set is too small to generate 20. The area weighting is built in to the equations for the Spearman's
Rank Correlation, while an equal area classification is used to rank the data for the Map of Rank Differences.

Area Weighted Spearman's Rank Correlation Coeffiecient

If data in one data set are being compared to data in another data set, the two data sets are combined to create a unique conditions grid so
that ranks can be compared for the same areas or "polygons". (If data from two fields in the attribute table of the same data set (grid them)
are being compared this step is not necessary.) The data is transformed to ranks. The mean rank is calculated and the area associated with
unique condition or polygon determined. An algorithm to calculate the following equation is used to calculate the coefficient:

%}?}(& -R)R,-R)

2GR -RY2L(R,-R)Y
i=1 i=1

I is reported in a table based on a dBase file.
rs varies from 1 (perfect correlation) through 0 (no correlation or independence) to -1 (perfect negative correlation).

Map of Rank Differences

Ranks are generated using an equal area classification. The grid themes being compared are reclassified by rank and a unique conditions
grid is generated that is the basis of the map of rank differences. For each unique condition, the difference between the source ranks is
calculated and appended to the attribute table. It is this difference that is mapped. The map is primarily a visual tool: areas where the input
maps match are coloured grey; the greater the first ranked data is than the second, the greater the saturation of blue; and the greater the
rank of the second map is than the first, the greater the saturation of red.

Next Section Contents Home

How to use the Compare Results tool
1. Select 'Compare Results...' from the SDM menu. The following dialog box is displayed:

& Compare Results [X]

Select layers: Select comparnison bechniquels]:
[[LR] Postenor Probability . Area_sqm] ;I

[V Areaweighted Spearman's rank

[[LR] Pozsterior Probability . Lrtvalue] [v Map of rank differences
[[LR] Posterior Probability . Lr_std_dev]
[SDM-UCT (LR Postenor Probability] . Walug]
[SDM-UCT (LR Postenor Probability] . dnticlar] -
Na

<]
Cancel

The box labelled 'Select layers:' lists all of the "theme-field" combinations available for comparison. The format for each item is [theme name




. field name]. Valid inputs for comparison are all the grid themes in the active view and the numeric fields in any integer grid theme attribute

tables.

If a grid theme is based on a floating point grid, the field name is specified as 'Value' (although technically there is no field).

1. Select two theme-field combinations to compare by clicking on one and holding down the shift-key and clicking on a second.
2. Check the comparison techniques(s) you want to use.
3. Click OK.
4. If the area weighted Spearman's rank correlation is calculated, specify the filename and location of the dBase file when prompted.
The default name is wsr#.dbf
5. If the map of rank differences is generated, specify the name and location of the source grid when prompted. The default name is
diff#.
ﬂ Diffarence Between Lrpostprob and Fost pr-:-l:-
‘Pl dimvet < SdiucE by 18 Ranks”
Bl sdivctl < Sdiuc? by 16 Rank
B 5diuct 2 Sdiue? by 14 Ranks
B Sdiuct = Sdiuc? by 12 Rarnks
] 5diuet = Sdiuc? by 10 Ranks -
[ sdiuc % 5 diucZ by 2 R anks
Sdiued 4 Sdiuc2 by 6 R anks"
S]] 5diuet 2 Sdiuc2 by 9 R anks
[ Sdiuct = Sdiucz I:n,r 2 Ranks
] sdiuet = Sdiuez o
Y[ sdiuet = Sdiucz by 2 Rani”
] sdiuet :b'_'S diuc2 by 4 Ranks’
] Sdiuet = Sdiuc2 by & R anks-
‘] sdiuet = SdiucZ by 2R anks:
[ sdiuc 55 diuez by 10°Ranks -
] sdiuet = S diucz by 12 Ranks':
‘] sdiuet » Sdiucz by 14 Ranks -

When processing is complete, the location of the table containing the Spearman's rank correlation coefficient and the name of the view
containing the map of rank differences is reported:

5d|un::1E [ rpustpmh] and 5d|un::1E [F‘ust prob]

.-'1'-.n area WE|ghted Spearman T Hank Eu:urrelatu:un has Eeen stored in A
| Table ‘AreaWeighted Spearman's Fank 1

A map of differences haz been added az a theme ta the YWiew
-| Mapped Result Differences’ and classified by quantile.

Home
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Associate Responses With Point Theme...

This function allows you to determine the final probabilities at the locations of the training points you input to any of the models.
Or, at some other set of points in the study area. This function creates a table that contains information about the locations of a
set of points and the probabilities calculated at those points.

When you select this item from the SDM menu, a dialog appears, prompting you to select a point theme and a response theme.

Arc-SDM first appends a new field, RecordID, to your point theme's attribute table and writes the number of each record to that
field. This ensures that each point has a unique identifier. A new .dbf file is created with one record for each point. In each
record, the unigue record number, as well as the x and y coordinates for each point, are written.

Arc-SDM then determines in which unique condition (record) in the response theme each point is located and copies the
posterior probability, posterior logit, sum of weights, etc. from the response theme's attribute table to the new table. The final
.dbf table contains in one place, the location of each of the points and the responses measured at those locations.

rirsp 2. dbf
Sevoati? A : Fhiasi Al i Fhiasin £ o S o bt SlraniaEn
94: 24617430909 23763638533 0 00005653 -9. 78073406 -4 BER39552 000003916
95: Z551RB.85094: 243257 93478 000005653 -9. 78073406 -4 5ER39552 0.00003916
S96: 220354.01092: 256557 05367 000042609 -7 FRO43367 -2 53609591 000022575
97 217481.86112F 263297.18486 000042609 -7 FRO43367 -2 53609591 000022575
95: 219526146341  2E1654 71817 000042509 -7 FRO43367 -2 53609591 000022575
99: 21B3RZE707I: 26481199107 000042609 -7 FRO43367 -2 53609591 000022575
100: 21525998701 266326 868050 000042509 -7 FRO43367 -2 53R09591 000022575
101: 25359479049 26147191384 000042609 -7 FRO43367 -2 53R09591 000022575
102: 12151503294 384752 26337 024022728 -1.15143383 4 07289932 0.05594110
103: 12648312054 375244 78976 024022728 -1.15143383 4 07289932 0.05894110
104: 200952 24579 36963027768 000381636 -5.56463385 -0.34029555 000228416
105: 121B18.27168: 38EEE7 08445 004024339 317173386 205259931 002232759
106: 121324154318 38741061834 024022728 -1.15143383 4 07289932 0.065947110
107: 124388.37739: 38EEH3.90045 024022728 -1.15143383 4 07289352 008594110

How can | symbolize or display the probability information at each point

You can either join the new table to your point theme using the RecordID in both tables as the 'to' and 'from’ join fields, or you
can add the new table to a View document as an X,Y event theme.

To join the associated .dbf table to your point theme:
Open the new table, Pntresp<#>.dbf, and select the field 'RecordID'.
Open the point theme attribute table and select the field 'RecordID'.

With the point theme attribute table active, click the 'Join’ button, or select Join from the Table menu in the Table document
interface.

Now, if you double click on the point theme's legend to edit it, the fields in the joined table are available for symbolization.
Arc-View on-line Help Topic: joining tables

To create an XY event theme

In a View document, from the View menu, select 'Add Event Theme...".

In the dialog box that displays, select the table, the X field and the Y field, and click 'OK".

Arc-View on-line Help Topic: themes, adding

Next Top Home



Reclassify Tool

This tool was developed for those who would like to reclassify a grid theme and keep a record of the input classifications (minimum and maximum of the range of values for each output
class). NOTE: The resolution of the output grid cannot be coarser than that of the input because the tool cannot record how Spatial Analyst handles a reduction in classes.

This function is based on the Reclassify function found in the Spatial Analyst's Analysis menu, but differs in three ways:
o if the input grid theme is integer, the user has the option of appending the reclassification information to the attribute table of that theme rather than creating a new grid
« the values that define each new classification are written to the output grid theme attribute table
« the dialog box used to define the reclassification is a "stripped-down" version of the Spatial Analyst tool

Reclasszify Yalues: Anticin E2

Classification figld: [alue Ra|

" Make new grid
* {Append to atinbute table

Classify.. |

Old Y alues Mew Value

1-3
4-6

7-9

10-11
12-14
15-17
18-19
20-22
v

O 00 =] O M &= L) Pk =

0k, Cancel |

To Reclassify the values in a grid theme:
Make the grid theme you want to reclassify active.
Select 'Reclassify Tool..." from the SDM menu.

If the theme is an integer grid theme, there will be a pair of radio buttons on the dialog labelled 'Make new grid' and '‘Append to attribute table'. Select one of these options. If neither is
selected, the reclassification defaults to appending the reclassification information to the input grid theme attribute table.

Option | Description

Make new grid o Generates a new grid whose cell values are the new classes.
o The source values that define each class are appended to the attribute table of the new grid.




Append to attribute table Both
o the class values generated by the reclassification
o the source values that define each new class

are appended to the input grid theme attribute table.

To define a classification:
Click the 'Classify' button.

The dialog that is displayed works the same way as the classification dialog used with the ArcView legend editor and the Spatial Analyst reclassify tool.

{2 Classification

Type: | Equal Interval

=l
Mumber of classes: |3 ]
=l

Round values at: | 4 ddd

The following steps are copied from ArcView On-Line Help.
1. Click the Classify button in ArcView's legend editor.
2. Choose a type of classification.

3. Set the number of classifications. You may use the drop-down method or click on the value box and directly type in your number of classes.
If you chose the Standard Deviations classification, set the Interval that will determine the class breaks.

4. Choose the place at which your data values will be rounded.
5. Click OK.

For more information about defining a classification, refer to the ArcView On-line Help Topics:

legends, classification -> Set a classification

legends, classification, Classifying

To edit any of the 'Old Values' or the 'New Value' for an individual classification:
1. Double-click on the value(s) displayed in the Reclassify dialog. This will display an edit dialog.
2. Edit the values.
3. Click OK.

To apply the classification:
1. Click OK.
2. If anew grid is being generated, specify the name and location when prompted.
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Normalize Grid

This function creates a grid that contains the normalized values of the input grid, that is the values
of the input grid scaled between 0 and 1. The input grid may be either integer or floating point. In
the case of an integer grid, the only the cell values (appearing in the 'Value' field) can be
normalized.

The equation to perform the normalization is:

output grid = (input grid - grid of minimum input value) / grid of
maximum input value

To normalize a grid:
¢ Select 'Normalize Grid..."' from the SDM menu.

o Select the grid theme to process when prompted. (The first active grid theme, if any, will be
the default selection.

e Specify a name and location for the new theme when prompted. The default name is
‘Nwgrd#' in the current working directory.

e The new theme will be added to the active view symbolized with a default classification and
random graduated colour scheme.
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Extract Contacts...

The Extract Contacts function allows you to locate the contacts between two sets of polygons and
write them to a new data set. If your input data is a polygon feature theme, the output will be a line
feature theme, based on a shape file. If you input data set is a Grid Theme, your output data set
will be a Grid Theme, based on a Grid, in which the cells defining the contacts contain 1 and all
other cells contain ‘No Data’.

The Extract Contacts... dialog box.

Input Theme — Select the theme of polygons

Select Set 1 — Click this button to display the Query Builder dialog. Build or type a query to define
one set of polygons. Click ‘OK’ to accept.

Select Set 2 — Repeat the steps for ‘Select Set 1’ to define a second set of polygons.
Extract — This button becomes enabled once two selection sets have been made.
How to extract contacts

You can use the Geolm Grid Theme and/or the Geolm.shp Feature Theme, both in the
d:/ns/novascot.apr, to test the extract contact function:

1. Make the View containing the theme you want to use active.
2. Select Extract Contacts... from the SDM menu.

3. Select Geolm or Geolm.shp from the combo box.

4. Click ‘Select Set 1'.

5. In the Query Builder, build a query as follows:

Double-click ‘Value’ or ‘Gridcode’ in the field column.



Click the ‘=" button.

Double-click ‘3" in the value column.

Click ‘OK.

6. Click ‘Select Set 2'.

7. This time from the Query Builder dialog, build the following query:
[Value] =1 OR [Gridcode] = 1

Click ‘OK'.

8. Click extract contacts.

Spatial Analyst: Version 1.0vs 1.1

A new Avenue request is included in SA1.1 (aGrid.AsPolyLineFTab) that enables raster "lines" to
be converted to vector lines.

Output contact theme

If your input theme is a feature theme (vector), then the contacts will be lines written to a new
shape file. The default name for the shape file will be Ctact<#>.shp.

If your input theme is a grid theme (raster), then the contacts will be cells of value 1 in a new
GRID. Cells not defining contacts will have ‘No Data’. In order to define contacts that are the
approximate width of the cell size of the input Grid Theme and centred on the contact between
the defined areas, the output cell size is half that of the input cell size.

Next Top of Section Home




Buffer Features...

This function allows you to create a set of one or more buffers around point, line or polygon
features. The input may be a Feature Theme or a Grid Theme. The output is always a Grid
Theme.

Buffer Features Dialog

Input Theme — If your input theme is a Grid Theme, you may need to select your features before
buffering.

Buffer distance — Type in the size of the buffer interval. You may get unexpected results if your
buffer interval is smaller than your Analysis Cell Size. To check or edit the Analysis Cell Size,
select Properties from the Analysis menu.

Number of Buffers — Type in the number of buffers you would like to create. All cells outside the
distance equal to the interval size times the number of intervals will be grouped in a single class.

Confine buffering to study area — If this box is checked, the output grid will only contain buffer
values within the study area. All cells outside of the study area will contain ‘No Data’.

Include features in first buffer — Check this box if you want to include your features in the first
buffer interval. By default the box is checked. If checked, the cells that define the feature will be
assigned the value of the first buffer interval. This is the preferred option in most cases, usually for
buffering point and line features. Sometimes you may want to retain the buffered features
separately in the output grid. If unchecked, the cells that define the buffered features will be
assigned a value of 1. This is usually done for polygon features.

How to buffer a set of features

1. Set the analysis cell size by selecting Properties from the Analysis menu. If you select a cell
size larger than your desired buffer interval, you may get unexpected results. If you do not select



a cell size prior to buffering, and your input theme is a Feature (vector) theme, you will be
prompted during buffering to specify a cell size.

2. If you want to confine buffering to your study area, ensure that the Study Area Grid Theme is
selected by choosing Set Parameters from the SDM menu.

3. The buffering function buffers all selected features (Feature Theme) or cells (Grid Theme), or, if
none are selected, all features or cells. If you want to buffer a subset, select it before running the
buffering function.

4. Select Buffer Features... from the SDM menu to display the Buffer Features dialog.
5. Select the theme with the features you want to buffer from the combo box.

6. Type in an interval width.

7. Type in the number of buffer intervals you want to generate.

8. Specify whether you want to confine buffering to your study area. If you have a Study Area
Theme specified, but do not want to apply it, the buffering function will ignore the study area
boundaries.

9. Specify whether you want the buffered features to be included in the first buffer interval.

10. Click the ‘Buffer’ button.

The output buffer grid theme

If you have specified that the buffered features not be included in the first buffer interval, the cells
defining them will have a value of 1.

The cells in each buffer interval will have a value of the upper limit/distance of the buffer interval.
Cells outside your last buffer have a value of the last buffer interval plus 1.
Spatial Analyst: Version 1.0vs 1.1

A problem occurs periodically with Spatial Analyst 1.0 in which it is unable to create a temporary
GRID during the calculation of a GRID of Euclidean distances. If this is happening the same type
of error message will occur while running the Find Distance function in the Analysis menu, or
when running the Buffer Feature... function from the SDMmenu.

This problem has been corrected in version 1.1.
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file:///C|/Gis/programming/avenue/SDI/Documentation/extract.htm

Add Bearings...

The Add Bearings... option allows you to add the bearing of each line in a line feature theme to its
record in the attribute table. You can subsequently subset the line features by querying the
attribute table and defining a range of suitable orientations. In order to create a new theme from
the selected subset, make the theme active, then select 'Convert to Shapefile..." from the Theme
menu.

This is a simple calculation involving the first and last vertext in each line only.

To calculate bearings for a line theme:
1. Select Add Bearings... from the SDM menu.

2. Select the line theme you want to process from the dialog:

Add Bearings to Line Features E4

............ DK | Cancel |
3. Click 'OK'.
Next Home




Help on Help
This section should probably be unecessary but here are the main components of the help
facilities in Arc-SDM.-

o Installation b=

e Help in the ArcView interface I

e Arc-SDM On-line Help M=

e ArcView Comments =

e The Comment Viewer I

o PDF document =

Installation

The instructions for installing the on-line help documentation are provided in the section for
general installation instructions. There are a few options but essentially you need to:

Decide where you want to put the help files and copy or unzip them at this location. (You can also
use them from CD-ROM.)

The first time you invoke the on-line help, tell Arc-SDM where the sdmhelp.htm file is and whether
you prefer to use Netscape or Internet Explorer.

Help in the ArcView interface

ArcView provides help messages in the application status bar located in the lower left corner of its
main menu frame. Information is provided about currently running processes or about controls
(menu chocies, buttons and tools) in the user interface. Rest the mouse on a control to view the
help message, for example the message shown in the following screen capture appears when the
mouse passes over the 'Open Theme Table' button in the view interface.

T;.

— et

ST

i

Help has been supplied for all of Arc-SDM's interface controls (menu choices, buttons and tools),
as well as many dialog controls. If further information in the on-line documentation (see next
item), the message contains a reminder that this help can be displayed by holding down the shift
key while clicking or selecting the control.

On-line Help

A set of HTML files provide on-line documentation that is integrated with Arc-SDM. Access this
help by holding down the Shift key while selecting a control in the Arc-SDM interface. There are
several access points from the interface as follows:

the Spatial Data Modeller menu items: select the menu item while holding down the Shift key

button and tool controls: click while holding down the Shift key



selected dialog controls: click or make a selection in the dialog control while holding down the
Shift key

ArcView Comments

Arc-SDM generates many different ArcView documents and themes, as well as source files for
these. To assist in the management of these outputs, all of the Arc-SDM functions writes
comments for each document or theme that it generates. These comments include:

e the Arc-SDM function that created the document or theme
« the path and name of the source file of the document or theme, if there is any
e any associated documents or themes and the paths and names of their source files

These comments can be viewed and edited through the standard ArcView interface as follows:
For documents:

Open the document.

Select 'Properties..." from the 'document’ menu, i.e. the 'Table' menu for a Table document.
For example: ArcView On-line Help Topic: documenting a view

For themes:

Make a theme active.

Select 'Properties..." from the "'Theme' menu.

ArcView On-line Help Topic: properties --> Setting a theme's properties

The Comment Viewer

Arc-SDM includes a comment viewer dialog that can be opened from the project window or a view
window. It allows you to review any comments about documents listed in the projet window
without first opening them.

To use the comment viewer:

1. Click the i button located farthest right in the button bar in either the project window or
a view window.

If the project window is active, the document type, name and comments will be
displayed for the first selected document in the current list of documents.

If a view is active, the theme type, name and comments will be displayed for the first
active theme in the active view.



Documents in sdm/fcd apr EZ

"G ener-.ated.lﬁy:. .-i'-..rn:-é D.M .-.Ealn:ulatn.a Fle:ﬁ.pc.nna;a T"heme
“I'Logishic Regression Table
| Source: crhgishaditlogpol 7. dbf

::'-:';f: Azzociated Files:
IInique Conditionz Theme: Sdmuc24 [Source: chgizhadivedmuc2d) s
Table of Coefficientz: LR Table of Coefficients 9 [Saurce: ;I 155':'_

You can resize the view dialog to display text without wrapping.
Arc-SDM Documentation in PDF format

The Arc-SDM HTML documentation is also provided in PDF format both to facilitate easier
printing and the convenience of having all the documentation in one file.

An Acrobat reader is required to read PDF files. You can download the Acrobat reader for free
from

Click to open sdmhelp.pdf.

Next Section Contents Home




Symbolization Tool Menu
o Symbolize Response Theme I
o Graduated Colour Tool e
o Load RBF File =
o Cumulative Area vs. Probability e
« Shade Confidence I
e Apply Mask b=

NElZEl=T -] [BLT

Arc-SDM includes a set of symbolization tools. They are attached to tools organized in a tool
menu that is loaded to the far right position in the View document tool bar.

General instructions for using the symbolization tools.

1. Make the theme that you want to process active. The tools will only be applied to the first active
theme, if there is more than one.

2. Select the tool you want to use from the tool menu. If the tool cannot be applied to the active
theme, it will be disabled (grayed out).

3. After selecting the tool, click the display area of the View interface to execute the script.

The Tools

il
E Symbolize Response Theme — enabled when a response theme is active.

Description: Symbolizes the response theme based on one values in one of the following fields
using a natural breaks classification and a default colour scheme: WofE Posterior Probability,
WofE Normalized Probability, WofE Posterior Logit, WofE Sum of Weights, WofE Uncertainty,
WofE Missing Data, WofE Total Uncertainty, LR Posterior Probability, LR T-Value, LR Standard
Deviation, RBFLN Pattern Membership.

How to use:
1. Follow the general instructions, preceding.

2. When prompted:
¢ select the field on which to base the symbolization
¢ specify the number of classifications

E Graduated Colour Tool — enabled when a grid or polygon theme is active.

Description: Applies a graduated colour palette to a theme, one colour for each class value in the
specified field.

How to use:
1. Follow the general instructions in the first section.




2. If prompted:
o select a field containing values to symbolize
o select a field with text to use as legend labels.

== Load RGB File — enabled when a grid or polygon theme is active.

Description: Reads RGB values from a comma delimited text file and applies them to
classifications in the active theme.
How to use:
1. Set the number and type of classifications for a theme.
2. Make the theme active, select the Load RGB File tool and click the display area.
3. Select your RGB file from the file dialog and click 'OK".

RGB file format: text file with one set of RGB values on each line, separated by commas.

% Cumulative Area vs. Probablity — enabled when a response theme is active.

Description: Reads the areas and posterior probabilities from the attribute table of a response
theme. Creates a new table (default name is freq<#>.dbf) and writes the cumulative areas and
corresponding probabilities. Then creates an XY chart of the table values. The table can be
opened in software other than ArcView, that reads the dBase file format, to create a more
complex chart.

How to use: Follow the general symbolization tool instructions. The chart will displayed when
processing is complete.

@ Shade Confidence — enabled when a response theme is active.

Description: Creates a polygon confidence theme, i.e. a theme symbolizes the posterior
probability normalized, or divided, by the total uncertainty. The theme is classified using five
natural breaks classifications. Each classification is shaded using a dot stipple and transparent
background. The theme is meant to be displayed over the response theme from which it was
derived. The lower the confidence, the more grayed out or shaded the underlying probability will
appear.

The shaded theme is based on a new shape file named Conf<#>.shp.

How to use: follow the general symbolization tool instructions.

@ Apply Mask — enabled when a response theme is active.

Description: Makes a copy of an active response theme and symbolizes the copy so that all areas
with posterior probability values less than or equal to the prior probability are set to a flat gray,
and all areas with posterior probability values greater than the prior are made transparent. The
theme is intended to be displayed over the response theme from which it was derived, revealing
only areas of interest.

How to use: Follow the general symbolization tool instructions.
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Files created by Arc-SDM

This is a reference to the files created by various functions in Arc-SDM. In most cases you will be
prompted for a file name, so you can specify a name other than the default. Several files,

including temporary files, are created behind the scenes. Text in brackets <> indicates a variable
part of the default file name. If the Created when box is empty, the file is always generated when

the specified function is run.

Theme...

Default Name Format Source Function Created when...
Permanent
\C/:Vagi(;url?ste 'I/'heme the file does not
already exist and a
%ﬁécmugte/ RIEE[pEm=E function is run during
Definelgl.Jzz which the user
24 provides information
sdmthms.dbf dBase Membership.../ b he d
Check Conditional clBolic e RELE (1pe
Indepedence.../ (orde(ed_or free), or
Generate Neural Network }Efeggf?g;gaﬂata
:_Tgll;)t Files.../ evidential theme
<evidential theme>.txt ASCII text | Calculate Theme the box labeled
Weights... "‘Write results to a
text file.' is checked
<evidential theme>-CT.dbf dBase Calculate Theme the calculate
Weights... Categorical or All
buttons are clicked.
<evidential theme>-CA.dbf dBase Calculate Theme the calculate
Weights... Cumulative
(Descending) or All
buttons are clicked.
<evidential theme>-CD.dbf dBase Calculate Theme the calculate
Weights... Cumulative
(Ascending) or All
buttons are clicked.
Calculate Response
Theme... /
sdmuc<#> GRID/INFO Generate Neural Network
Input Files...
woe<#>.dbf dBase Calculate Response when the Weights of
Theme... Evidence option is
selected
woevar<#>.dbf dBase Calculate Response when the Weights of

Evidence option is
selected




wofe<#>.dbf dBase Calculate Response when the Weights of
Theme... Evidence option is
selected
the Logistic
logpol<#>.dbf dBase ?ﬁlecmufte NEEIONEE Regression option is
selected
the Logistic
Ircoef<#>.dbf dBase _IC_:ﬁ(Iacmufte NEEIONEE Regression option is
selected
prb-<#>.dbf dBase Check Conditional
Independence...
x2-<#>.dbf dBase Check Conditional you provide a file
Independence... name (otherwise is
not generated)
df-<#>.dbf dBase Check Conditional you provide a file
Independence... name (otherwise is
not generated)
flmdI<#>.dbf dBase Fuzzy Logic...
Fuzzy Logic.../
2bE SR Process Existing Model...
Fuzzy Logic.../
i Sl Process Existing Model...
Fuzzy Logic.../
Sl ERIp Process Existing Model...
Fuzzy Logic.../
PG SR Process Existing Model...
Fuzzy Logic.../
PR SIRIE Process Existing Model...
: Generate Random
NELESE5 Szl Training Points...
Either the RBFLN or
Generate Neural Network | Fuzzy Clustering
sl e Input Files... neural network
options are selected
The RBFLN neural
train<#>.dta Text frsleﬂctegi[gSNeural Mislairs network option is
P selected
* par Text _II?ra;;erl]Xplore: RBFLN -
* rbn Text DataXplore: RBFLN -

Classify




DataXplore: Fuzzy

*
-cen = Clustering - Train
DataXplore: Fuzzy
e Ve Clustering - Classify
Read Results from
=gl e Neural Network Module...
the Area Weighted
wsr<#>.dbf dBase Compare Results... Spearman's Rank
option is selected
the Map of Rank
diff<#> GRID/INFO | Compare Results... Differences option is
selected
Pntrsp<#>.dbf dBase Associate Probabilities
with Points...
Reclassify Tool... /
MEIE = SRR Normalize Grid...
Grid# GRID Buffer Features...
Ctact# GRID Extract Contacts... extract contacts from
a Grid Theme
Ctact#.shp (.dbf/.shx) Shapefile Extract Contacts... extract contacts from
a Feature Theme
Chart Cumulative Area
Freg#.dbf dBase vs Posterior Probability
tool
Conf#.shp (.dbf/.shx) Shapefile Shade Confidence tool
Temporary
~sdmtemp\<evidential theme> | GRID Calculate Response
Theme.../
Check Conditional
Independence... /
Generate Neural Network
Input Files...
xxstyar<#>.shp(.dbf/.shx) Shapefile Calculate Theme evidential theme is a
Weights.../ Feature Theme
Calculate Response
Theme...
xxtempet<#>.shp(.dbf/shx) Shapefile Calculate Theme evidential theme is a

Weights.../
Calculate Response
Theme...

Feature Theme




the Logistic

N Calculate Response Regression
sdmtemp\case.dat Text Theme. . parameter is
selected
the Logistic
_ Calculate Response Regression
sdmtemp\cumfre.tba Text Theme. . parameter is
selected
the Logistic
_ Calculate Response Regression
sdmtemp\logco.dat Text Theme... parameter is
selected
the Logistic
_ Calculate Response Regression
sdmtemp\logpol.out Text Theme. . parameter is
selected
the Logistic
N Calculate Response Regression
sdmtemp\logpol.tba Text Theme. . parameter is
selected
the Logistic
N Calculate Response Regression
sdmtemp\sdmir.bat Text Theme. . parameter is
selected
the Logistic
Calculate Response Regression
$AVEXT\param.dat Text Theme. . parameter is
selected
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