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Before Getting Started

Thisbookl et introducestechniquesfor interpreting surfacefeaturesfromimages.
Feature Mapping hel psyouinteractively identify sampleareas of thefeaturesyou
wishtomap. It next searchesfor and highlightsall theareasin theimagethat may
contain these features. You then use the interactive tools to decide which
highlighted areas should be retained. This booklet will lead you step by step
through a series of exercises to familiarize you with all the basic tools in the
powerful Feature Mapping processin TNTmips®.

Prerequisite Skills This booklet assumes you have completed the exercisesin
the Displaying Geospatial Data and Navigating tutorial booklets. Those
exercisesintroduceessential skillsand techniques, such ashow to select and view
raster, vector, CAD, TIN, and database obj ectsstoredin Project Files. Y oushould
know how to pan and zoom display objects and how to use the standard File /
Object Selection process. Thisbooklet does not present these basic skillsagain.

Sample Data Theexercisespresentedin thisbooklet use sampledatadistributed
withthe TNT products. If youdonot haveaccesstoaTNT productsCD, download
thedatafrom Microlmages’ web site. Thefirst set of exercisesusesobjectsfound
inthesect27r Project Fileinthereatmap datacollectionintheLiTepaTa directory.
The second set of exercises uses objects found in the Berea data collection (also
inLITEDATA) inthesereapca andBereamss Project Files.

More Documentation This booklet is intended only as an introduction to the
functionsin Feature Mapping. Consult the TNT onlinereference manual, which
contains more than 50 pages on Feature Mapping, for more information.

TNTmips and TNTIite™ TNTmips comes in two versions: the professiona
version and the free TNTlite version. This booklet refers to both versions as
“TNTmips.” If you did not purchase the professional version (which requiresa
softwarelicenskey), TNTmipsoperatesin TNTIlite mode, which limitsthe size of
your project materials and does not allow export.

FeatureMappingisnot availablein TNTedit, TNTviewor TNTatlas. All exercises
in this booklet can be completed in TNTIite using the sample geodata provided.

Merri P. Skrdla, Ph.D., 21 May 2002
© Microlmages, Inc. 2002

It may be difficult to identify the important points in some illustrations without
a color copy of this booklet. You can print or read this booklet in color from
Microlmages’ web site. The web site is also your source of the newest Getting
Started booklets on other topics. While there, you can download an installation
guide, sample data, and the latest version of TNTIite.

http://www.microimages.com
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Welcome to Feature Mapping

Photointerpretation isaprimary reason for convert-
ing remotely sensed imagery to digital form. Clas-
sification of theinformation containedintheimagery
isone of the major applications of imageinterpreta-
tion. The human brain isatremendously powerful
analytical tool that automatically classifies much of
the information received without conscious effort.
This interpretation is, however, limited to three
components translated into a screen image in the
visible portion of the spectrum. People can also
learn to interpret visible representations of other
regions of the spectrum, such as color-infrared pho-
tography that shifts and records photoinfrared, red,
and green radiation into the RGB color space.

Remotely sensed images often contain many more
bands than can be trandated into a single RGB
representation, all of which may be important in
di stinguishing one ground cover type from another.
Automated image processing lets you make use of
all of thisinformation. TNTmips offers automatic
classification (both supervised and unsupervised),
Feature Mapping, and manual interpretation. Auto-
matic classification methods are designed for use
with high quality imagery that has uniform proper-
ties throughout, such as satellite imagery. Aerial
photography and particularly aerial videography
contain artifactsnot found in satelliteimagery, such
asvignetting. Videoimagesal so contain significant
noise. Feature Mapping wasdevel oped specifically
to assist in classification of these lower quality
images. Thegoal of Feature Mappingistoidentify,
mark, and measure features in a set of processing
rasters by combining your knowledge of the study
sitewith TNTmips' processing power.

Vocabulary: Darkening at
the edges and corners of an
optical image is called vi-
gnetting. The radiometric
properties of a feature at the
edge or corner of an image

may, thus, be different than
atthe center.

STEPS

M launch TNT

M select Process /Raster /
Interpret/Feature Map
from the main menu

Pages 4-10 provide a simple
exercise to acquaint you with
how this process works.
Pages 11-14 introduce addi-
tional Feature Mapping con-
cepts using the same
sample data. Pages 15-26
introduce a more complex
example and additional fea-
tures of the process.
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Feature Mapping

Analysis and Reference Rasters

Vocabulary: Analysisras- | You are prompted to select analysis and reference
ters define ann-dimensional | agterg when you launch the Feature Mapping pro-
space used for identification Th b f bi h b
of cells that “match” sample cess € num er. O_ rastet 0 J€cts thal can be
cellvalues. Referenceras- | included for analysisis not limited by the Feature
ters are used to create the Mapping process; practical considerations deter-
ﬁli‘;'iﬁ‘ff,g?ﬁﬁﬁfe”ﬂ‘;ay o' | mine the optimal number of rasters to use. The
analysis rasters. greater the number of rasters to be analyzed, the

longer the time required for the classification step

STEPS . . L
¥ select the rep, creen, and | that identifiesthe prototype cellsthat fall withinthe
BLUE objects from the range defined by the sample cells.
SECT27R SSselect Objects HEE
PI’OjeCt Select rasters or hyperspectral object to analyze: The anal y_
F”e' then I:I:: in:\%‘g‘\g‘%m ’_9' Selections |Preuieu| S|S rasters
. ath: j:\data\litedata“featmap“sec r.ruc ed raster 5
z click [OK] Space free: 2.94 GB EEEEEN Er:en r;ster arenOt uﬁj
check RISCREEN _ Saved screen uith normalized (|3 [ERBLUE  Blue raster | i
that the EBLUE Blue raster ] for dlspl ay
GREEN Green raster
Single EIRED Red raster unless also
radio selected for
button in |l reference.
the Se- i - = = ]
lect win- | op jects|=rrmres ——
dOW iS @IA‘_ Select reference layer Ssetect AbJect Bk
on and # Single Select raster object to display:
. : Look in: seck27r.rve — |oor| o] E
click [OK] "RE"_E"“"_].”"E Path: j:Sdatasl itedatasFeatnaphseck27r.ruc *Access to
M select v HuesIntensitySaturd guace Free: 2.7 6O the Layer
screen (from the Sl ~Satur] gSEREEN Saved screen with normalized JI3|| CoONtrols lets
. + Red-Creen-Blue- Inten BLUE Blue raster
same file as the + Cyan-Hagenta-Yellou || Ef GREEN Green raster you use any
analysis rasters |« tuan-tagenta-vel1ou-|| =RFD Red raster y nuthk_Jer of
M click [OK] tO. ;Jects of Tupe: _ All I - ?g?elt(l;?:?:q_
Complete ObJeCt U_K, Canc JJJ@ - Show Preview Show Overview I d ' _
selection cluding vec
oK | Cancel | Help | tors, for refer-
. ence.
Feature Mapping toolbar
Stop Previous Zoom 1X Select
Redraw LayerControIs* Zoom In Zoom Box
contin-
_l_l_l<>_l_l_l_l_lﬁued
= below
Skip Ahead Full Zoom Out Pan View
Add Layer Previous Zoom  Zoom to Active Layer  GeoToolbox
View-i |n -View Categories Draw Marked Features Classify
SelectArea Draw Prototypes Attach Vector Mark All
o
ellef _I7J 2.0 _ué_l
Select Pomt Define Samples Protect Areas Clear Samples &
Region-of-Interest Mark Features Calibrate ~ Prototypes
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Feature Mapping

Feature Mapping View Window

The reference raster is automatically displayed at
Full View, and Region of Interest drawing is the
selected action once the analysis and reference ras-
tersare chosen. Wewill save discussion of Region
of Interest drawing for later and move directly to
definingsamples. A low quality videoimageisused
to map water featuresin thisfirst Feature Mapping
task. Remember that the red, green, and blue com-
ponents of the video are selected for analysis, but
you are viewing an 8-bit composite color raster
object for reference. The values of the cellsin the
reference image are not even considered when the
computer searchesfor prototype features.

EFeature Happing

The Feature

File View LegendView Action Options Special

Vocabulary: Asample
point is a cell you identify as
representative of a particular
feature class. Cells identi-
fied by the computer that fall
within the range of values
defined by the sample points
are called prototype fea-
tures, or simply prototypes.
Once you confirm that a pro-
totype belongs to the same
class as the sample points, it
becomes a marked feature.

[0}
Help

Mapping win-

dow has both Emgn o
menus and a £ 7
toolbar. Most

of the toolbar
icon functions
are duplicated
on the menus.
This booklet
usually refers
to the icons
when both are

_| il 6] Sl el eIIaIE Ol hIEE|EI 18 I‘_I_I_I_I_I_I_I_I S|z

available. s 7

T =
1.0 Scale:|[ 20350

e IEE]

View:|

5176404.54 «»| =
ElRegion o

_ | %!

The toolbar

Tine to draw: 1 Second

Operation Hode _[Action

provides somedisplay-related featuresnot found on
themenus, such astheability to add areferencelayer
and openthelayer controls. Theprimarily redicons
near the middle are the tools, most of which are
familiar fromall display processes. The Select Point
and Select Area tools work in tandem with the
selected action. The actions make up the group of
icons to the right of the tools. In some cases,
changing the selected action changes the selected
tool. The last group of icons are commonly used
Feature Mapping functions (see facing page).

0 B e i S S P

Include| Ewclude| Help [

STEPS

M click on the Define zl
Samplesicon

M turn on the Options /
Show Values check but-
ton
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Feature Mapping

Defining Sample Cells

STEPS

M click on Zoom 1X QI

icon

When the Show Values option is toggled on, the
valuefor thecell beneath the cursor in each process-

By &f Features
[__|Sample
B Prototupe

B« B Saved screen ui
v

N—— -
Vieu: 1.1 Scale:

i =
18407 2‘ EW 5176404.54 <
/

BFestu Femping = 1N raster is shown
File View LegendView Action Opbions Spec i | tO the rlght of the

EEEREEEE] |@|a|<n|@| STy
F—

AAAWHEI 8XH) cyrrent range of

values. Cell values
: includedwithinthe
samplerangeare
— ,’ilk_’“’ == shown in black
wem [ 1 | and those out-
we [T u | side the sample
range areshownin
red. Cellsincluded
[ ||| inthesamplesetare

|| redrawninyellow.

If you accidentally

567726.42 n

7

M position the cursor over
the teardrop shape water
feature that crosses the
road near the top

™ hold down the
left mouse button and
drag within the confines of
the water feature until a
number of cells are de-
fined as
samples

SFeature Happing

File View LegendView Action Options Special

include sample
points outside the water, you can removethem from
thesample set by holding down either the <Shift> or
<Citrl> key and clicking on the cell again.

The value range needed to identify al the cellsin
this feature as prototypesis Red 4-11, Green 9-14,
and Blue 15-22.

SSanple Cell Ranges MEED
R0 [ a [
ween | 9 [14

M release the
mouse, click on
Classify,
and look .
for cells within
the feature not
included in the
sample range
(not redrawn in
prototype color)

M click the left
mouse button if
any are found
(cursor value
shown in red)

BlwE =5 32 IQIQIQIﬂ!l S g [ 2
v & Features [A]
[ lsample
I Prototype

B« & Saved screen wi

— z = S -
Vieu: 1.1 Scale: 1340? é‘ =3 0176760.63 «=| 967077.68 n

Lo | 15 ) 22 20

Tine to drau: 1 Second |
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Feature Mapping

Identifying Prototype Features

You probably noted when you choose to define | & click on the Classify .
samples that an additional layer appeared in the icon

LegendView, which shows the sample and proto-

type colors cur- prmmermms

rentlyga:ted AS File View LegendView Action Options Special Help
you add feature «zl;w!ggﬁol@le{lgli{g@ﬂﬂﬂﬂ L] @[3
classes, their as- | | e
signed drawing |7« e screen ui
styleswill lsobe | [
added to this| =

layer’s legend.

After you click on
the Classify icon,
the message “Pro-
cessing... Please
wait...” appearsin ; N
the message line. m} 140?2‘@ 1T 5176404.54 «+]  567726.42 n
The prototype

cells are drawn in red after the processing is cOmM- | &1 click on the Full View
plete. Thesecellsaretheoneswithvaluesinthethree icon to see the full @,

bands sel ected for analysisthat fall withintherange fextfnt of prototype
eatures

defined by the samplecells (which, inthisexample,
meansaredvauefrom4to 11, agreenvaue
from9to 14, AND abluevauefrom15t022).
The computer has identified the cells that
satisfy the sample range you established; it
isnow uptoyouto decidehow many of these
prototypes actually belong to the feature
class you are mapping.

You can see that the ponds and standing
water were very effectively identified from
just afew sample pointsof that featuretype.
When feature classidentification isnot so thorough,
you can add more sample points after the classifica- Note: You can also initiate

tion step and classify again. classification by pressing

. . the right mouse button over
Many extraneous c_:ells_have also been |dent|f|ed_ 8 | the viewing area when in
prototypes. We will discuss methods for handling | pefine samples mode.
thissituation later. For now, let’s mark all features

SO YOU Can Save your progress.
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Feature Mapping

Adding a Feature Class

STEPS

M click on the Mark @
Featuresicon

M click on [Add] in the
Feature Class Selection
window that opens*

M enter the name for the
feature class (water) in
the Add Class window
that opens

M click on [OK] to complete
naming the class

EFeature Class Selection

File

When you are done identifying prototypes for a
particular featureclass, itistimetomark thefeatures.
A featuremap hastwo components: theraster object
that shows al cells belonging to the same feature
classinthesame color and an associ ated styleobject
that specifies the color and the name for the class.
Thisstyle object isthe same asthat used for assign-
ment of display styles for vector, CAD, and TIN
objects. Thesestyleswill remainassociatedwiththe
featuresif youvectorizeyour featuremap. Marking
featuresisasequential, exclusive process. Once
a feature is marked as belonging to a class, it

Ho classes defined

ElfAdd Class

Hdd..\ _tl

Feature Class: |water

cannot be assigned to another class unlessit is
first unmarked (removed from the initially as-
signed class).

When you click on the Mark Featuresicon, the
Feature Class Selection window opens. You
I needto createafeature classfor marked feature
assignment beforeany featuresaremarked. Y ou

can add more than one class by repeating the
stepsonthispage. A different color selectionis

M adjust the color used for
marked feature display to
cyan (100% green, 100%
blue)

M click on [OK] to complete
color selection

S Color Editor §

[color | |

RGB | HIS | HBS | ChY | cnYK | Paletee

N I Y E— ]

[EFeature Class Selection

File

offered for each classasitisadded. Y ou can accept
this color or adjust it if you have a particular color
schemeinmind. You can also open afeature class
style object created in a previous feature mapping
on to provide the same color scheme and class
namesif you are marking the sametypes of features
in anew map.

The Feature Class Se-

Help

Green: I _1[ 100

uater

lectionwindowisonly

Blue: [ 100

Range: 0 to 100 —

i3 Cancel Help

* If you have used the
Feature Mapping process

open when Mark Fea-
turesor Draw Marked
Featuresistheselected
action.

T —

before, the last used

Add... Color... Renane... Help

styles will be shown.
Choose File/New, then re-
turn to step 2.
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Feature Mapping

Marking All Features

TheMark All functionisashortcut for convertingall | B click on the Zoom gl
prototypes to marked features. The aternative 1Xiicon

method isto click on each feature you want to mark | ¥ I‘;'g': onthe Mark Al
with the Select

SFeature Happing

Point tOOl OF tO | File View LegendView Ackion Options Special Help

. By’ R Features
with the Select Jsannle

I Prototype : S
Areatool andmark [ et
B« K Saved screen ui
those prototypes T
that fall at least
partially within
the areainscribed.
Because features
can be unmarked
later, marking all
features and sav-
ing the features | & = , :
raster iS a qUiCk view:[ 1.1 Scale:[” 1340?£|EH| 5176404 .59 <} 567726.42 n

meansto saveyour

draw a polygon |SISIEI = O IRIEIOIC) SISIKIRFE 7] SIZl07 ZIeIEd zliill

progressto thispoint so you can exit theprocessand | ® click on the Full @

resumelater. View icon and note _,
that all prototypes, not

Prototypefeaturesareredrawn in the color assigned just those in the previ-

tothesel ectedfeatureclassasthey aremarked soyou ously visible area, have
been marked

can watch the progress toward completion.

You can use the Mark All function when
either Mark Features or Draw Marked Fea-
tures is the selected action, and you have a §
feature class selected. This option is avail- §
able on the Special menu aswell asfroman |
icon.

Y ou probably noticed that the water feature
classwas added to the Featureslayer in Leg-
endView. If LegendView isnot on, choose &5 : =
LegendView / Show / Left (or Right). 6 7 Sk e .|

Mark All converts all prototype features, notjust those
visible in the view window, to marked features.
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Feature Mapping

Saving Results

STEPS

M to save the features
raster created, select
File / Features / Save,
save it in the sect27r
Project File or in a new
Project File; click on ﬁl
the New Object icon
in the Select Object

window and accept the
default name

EFeature Happing3
File | View LegendView Action (

[ TEoTeTe

Region of Interest -

Categories - ot

Features T New

Report... Open...

| Exit Save
‘ﬂ CCREER ‘ | |

Save Rs, ..

M to save the features style
object, the Feature Class
Selection window must be
open, which means the
Mark Features or Draw
Marked Features action
must be selected (if you
forget to save this or any
object in the Feature Map-
ping process, you will be
asked if you want to save
it when you exit)

M choose File / Save As in
the Feature Class Selec-
tion window and name a
new object in the same
file as above

EFeature Class Selection|

In the exercises so far in this booklet, you have
created two different objects for the water features
that can be saved. The raster containing marked
featuresand the style obj ect containing featureclass
information can be saved for further use in the
Feature M apping processor in other processes such
as Spatial Data Display or raster-to-vector conver-
sion viaautomatic boundary tracing. Next you will
learn how to use the mouse to mark and unmark
features, how to create regions of interest, generate
areport, mark featuresinmultipleclasses, and create
categories. Beforemoving on, let’sconsider saving
the objects created thus far.

All activities that involve saving or opening raster
objects, in this case the features raster, are handled
fromthe Filemenu in the Feature M apping window.
FeaturestyleobjectsaresavedfromtheFilemenuin
theFeatureClass Selectionwindow. A featuresstyle
object is also automatically saved as a subobject of
the features rasters to which it corresponds. The
purpose of saving style objects separately isso they
can be used for subsequent feature maps of imagery
with the same types of ground cover. Itisunlikely
that amore advanced user would save a style object
for asinglefeature class, but to get familiar with the
procedure, go ahead and save this one.

Only marked features can be saved, so using the
Mark All function is a good strategy when you're
ready to quit for theday without first deciding which
of the prototypes identified by the computer is a
member of thedesired class. Y oucanexittheFeature
Mapping process now if you want to take a break
from this tutorial.
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Feature Mapping

Resuming the Process

To resume the process, choose Feature Mapping
from the main menu, select the same rasters for
analysis (the select process should default to this
file), and choose either the same or another raster(s)
for thereferenceimage. To get your saved features
raster back into the processfor further manipulation,
choose Open from the Features cascade on the File
menu, and select the saved features raster. The
features raster initially comes in as a hidden layer
because the Region-of-Interest tool is ac-
tive, but is automatically shown when you
choose the Mark Features tool.

Theonething lostwhenyouMark All, Save,
and then resumeistheidentity of the sample

points, becausethey weremarked featuresat thetime 1

you saved. If you find you need to define more
sample pointsin order to identify all members of a
feature class after saving and resuming, you can
return to defining samplesfor theclass. If you used
Mark All asashortcut for savingyour progressrather
than because all prototypes were features you ulti-
mately want marked, it isbest to finalize marking of
the prototype features before defining new sample
points.

=Feature Happing

File View LegendView HAction Options Special

ElFeature Happing

File View Legs

@ A 9

STEPS (if you exited)
M launch the Feature Map-
ping process
M select the same analysis
rasters selected previ-
ously (see page 4)
M select the 8-bit composite
color raster (screen) from
the same file for the refer-
enceimage
M choose File / Features
/ Open and select the
features raster saved
on page 10
M click on the
Mark Features ‘ il
icon

[T}
Help

@il e «=1E ol %@Ial@l@zl oSN EERE ol

By’ & Features o -
[ 1Sample = %
I Prototupe e
[ Juater —

B« & Saved screen wi

E

Eol %017 A 9] ¢ 3
. g I3 % =

ElFeature Class Selection

Color... | Renane...
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Feature Mapping

Unmarking Features

STEPS

M click on the Select Point
tool and position the H
mouse cursor over &
a feature you want to
unmark

M hold down the <Shift> key
then click the left mouse
button

M click on the Select G
Area tool and draw i
a polygon that includes at
least part of a feature
you want to unmark

M click the Exclude button

M click on the Full
View icon if you @l
have zoomed .
in EFeature Mapping

Features can be unmarked using either the Select
Point or Select Area tool. You can unmark all
featuresin the selected class by drawing apolygon
aroundthefull extentsof therastersbeing classified
and clicking on the Exclude button in the Mark /
Unmark Featureswindow. Y oumightwanttounmark
all featuresif you had marked themwith holefilling
 turned off (discussed later) or if you used
Mark All to save prototypes as we did.

Individual featuresareunmarked asawhole;
you cannot unmark part of afeature. Features
that are even partly within the areainscribed
by the Select Areatool are unmarked when
you click on the Exclude button, as is any
feature you shift-click on with the Select
Point tool.

Polygon drawn to
unmark features
as shown below.

M draw a poly- |@lsio] »&/i 2l
gonoutside E!ﬂ-lilﬁt;;::le
the extents [ Prototupe
of the refer- [

ence raster

M click on
[Exclude]

B« & Saved sereen wi

F—T - R
view:[ 1.0 Scale:[ 20860 .|+ $[ 5176404.54 « 567726.42 n

¥,
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Feature Mapping

Marking Features with the Mouse

When creating the
tool is active; both

tools are available when marking features. The
Select Point tool isinitially chosen when you elect

to Mark Features.
one at atime.

The Select Area
tool marksall pro-
totype features
that fall within the
polygonyoudraw.
A partial feature
cannot be marked;
all contiguous
prototypecellsare
marked when any
part of the feature
isincluded. Cells
that fall within the
Select Area poly-

gon can be included in the selected feature class by

clickingonthelncl

Featureswindow or by right-clickingwhenthemouse

is over theimage.

STEPS

M click on the Select Point
icon and position the "
cursor over a proto- ll
type feature and click the
left mouse button

sample set, only the Select Point
the Select Point and Select Area

Thistool lets you mark features

EFeature Happing 0[]

File View LegendVieu Action Options Special Help

@|wlo] -=rE Fl2) IQI@J@LIGI QI’»I'&I_I\:IE_I_I _I_I_I_f’lﬁ_l_l_l_l _I_I_I

B/ & Features
[ ]sample
I Prototype
[ Juater

B« & Saved screen wi

T =
view:[ 1.0 Scale:]” 5176404.54 | 567726.42 n

.
20860 _};{I = 4]

M click on the Select

Areatool Q’

udebuttonintheMark/Unmark | & draw a polygon that in-

cludes some prototype
features

M right-click over the view

SFeature Happing =g or click on the In-
File View LegendView fAction Options Special velp | clude button in the

@) =g P2 I@IQIQIQI Q] kI_I_I

B¢/ & Features
[ 1sample
I Prototupe
[ Juater

B o B Saved screen wi

HE /] _I'il_l_f‘li_l_l_l_l _I_I_I Mark / Unmark Fea-
: . tures window

Vieu:[ 1.0 Scale: I— zoaﬁo

Include | Exclude | Help |

[E 5176404.54 «+| 567726.42 n

page 13



Feature Mapping

Generating a Report

STEPS The Feature Mapping process provides a report
M mark five features as about all marked features and the unclassified area
shown aswell. UsingMark All withthefeaturesidentified
& ,S:‘;ff;eﬁﬁpon from the  reromrmms Happin by t_he gample_ points described
B enter summary datainfor- |, File] View Legendvic earlier results in 1972 features.
mation and click [OK] Hew.... Five features were marked for il-
M click on the New Region of Interest - | |ystration in this exercise.
File iconin the Ije ateeanios -
Select File window Leatuies -
M name the report file Boport::
M use Edit / Text Files (or o — ber of "
another text editor) to Totalarea  pnooror - Percentage o
view the report proc{ssed proceged processed

FD SUMP 703 Section 27 18 August 1991 17 May 2002 4746506.47 245760 100.0

A description of the contents of each field [ELEAERIEILLE

in every record type in the report is in- Output\Options
cluded when this button is on. N File\irnal: description
F Sunmary record

Detail records

I Total records

Pekcentage decinal places:l 1

Distance Units neters = I
frea Ynits __square neters i |
Sunnarg\data
inary ID: W
Secondary 1D: W
date: IW
Processing \date: W

0K | \Cancell Help |

Record Feature
Feature Centroid Boundary Cells in  Boundary
Class Num\ber line column Area Length Feature Cells
FS water 1 334 93 13171. 86 3667. 89 682 821
FS water 2 233 188 5909. 96 1652. 70 306 370
FS water 3 113 216 52822. 65 16987. 62 2735 3810
FS water 4 162 250 19004. 57 5460. 14 984 1223
FS water 5 221 378 131274. 43 35844. 56 6797 8014
Total Number
Total Total Boundary Average Average Percent of Boundary
Class Area Length Area  Boundary Length of Area Cells
FT Unclassified 1 4524323.00 0.00 4524323.00 0.00 95.3 234256 0
FT water 5 222183.47 63612. 91 44436. 69 12722.58 4.7 11504 14238
Number of / Total
Features in Class Number of Cells
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Feature Mapping

Defining a Region of Interest

STEPS

Y ou can define aregion of interest at any timeinthe
Feature M apping process by changing to the Region
of Interest tool. A region of interest is saved (File/
Regionof Interest/ Save) asabinary raster, whichcan
be used asamask in any TNTmips process.

All features and prototypes are hidden from view
when you select the Region of Interest tool so you
have an unobstructed view of your reference raster
while drawing.

Areasincludedintheregionof interest aredrawnjust
as before while areas excluded are drawn at half
normal intensity. The defined region of interest
limitsthe areaconsidered for any subsequent classi-
fication activities and for reports generated.

Features after
Mark All without
(right) and with
(below, right) re-
gion of interest.
Note that marked
features are absent

)

)

)

)

click on the Region —I
of Interesticon @;ﬂ
change the line drawing
mode to Stretch in f’
the Region of Inter- 22

est window

position the mouse cur-
sor at the road intersec-
tion at the upper left of
the reference raster
click and hold the left
mouse button as you
drag the cursor to the
right, following the road
release the mouse button
to insert vertices as nec-
essary to follow the road
turn right at each inter-
section and continue
drawing until you are near
enough to the start that
the closing segment fol-
lows the road well
right-click or click on the
Include button

along the edges
that were excluded
from the region of
interest.

EFeature Happing

File View LegendVieu Action Options Special

@l 58 M2l Rl afsInEE G A B2
el B Rogion of Tnbor 3

& _| K Features

B« K Saved screen ui

area —

included

area _— |

excluded

J

¥

-

T,

Vieu:

N =)
1.0 Scale:[ 20860 . [[+ $[ 5176404.54 < 567726.42 n
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Feature Mapping

Filling Holes

ElFeature Happi

@m0 - oj2/elRRJa Colors...

B & Region of Inte Graphic Too
Bl & Saved screen wi Rule
e * Hole—Filliny
E 4 Shou Values
]

STEPS

M change to Full view if
zoomed in, and click
on Mark Features il

M draw a polygon around
the full extents of the ref-
erenceimage

M click on the Exclude but-
ton in the Mark / Unmark
Features window

M mark a feature with and
without holefilling

this hole will =. =.
not be filled NN [ ]|
| [

L

this hole will
be filled

[ |
additional /.
boundary

cell required for
hole filling

File View LegendView Action Options | Special

Whether to leave the holes in prototype fea
tures when marking depends largely on the
purposeof thefeaturemap. |f youaremapping
the number of acres planted with a particular
crop, youwill likely want tofill the holesthat
may arisefrom emergent weed patches. If youwant
a report that details the land area devoted to the
mature crop, the holes should remain when the
featuresare marked.

Is...

A hole can be any size or shape. Whether aholeis
filled depends on the extent to which the hole is
surrounded by prototype cells. Holefilling requires
prototypes on eight sides (includes diagonals). So
if thereisadiagonal gap at even one point between
theholeand theprototype, theholewill not befilled.
Holefilling is on by default.

prototypes
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Feature Mapping

More Complex Feature Mapping

The number of analysis rasters is not limited in
Feature Mapping, but the time for the classification
stepincreaseswiththenumber of rasters. Y oushould
consider dimensional reductiontechniquesfor multi-
temporal or hyperspectral imagery.

The remaining exercises make use of MSSimagery
collected onsix different datesthroughout thegrow-
ing season to create a crop map. Two of the four
components from each date (Bands 5 and 7) were
used to generate a Transformed Vegetation Index
(TVI, Process/ Raster / Combine/ Predefined). The
six resulting rasterswere then subjected to Principal
Components analysis (Process/ Raster / Combine /
Principal Components). The first four principal
components account for 93 percent of the total
varianceinthesix-dimensional space defined by the
TVl raster objects. Thedimensionality hasthusbeen
reduced from 24 to four for analysis.

STEPS

M select File / New to start
another feature map

M locate and select the four
principal components
generated for Berea
(sereapca Project File) for
analysis

M click on [OK] to complete
selection of rasters for
analysis

M click on the Red-Green-
Blue radio button in the
Select window

M selectband 6 (niR_6) as
red, band 5 (Rep) as
green, and band 4 (Green)
as blue (Jury30 folder of
the Bereamss Project File)

M click on [OK] to complete
reference raster selection

Applying some method that reduces the number of raster objects in a set is known as
dimensional reduction. The intentis to retain most of the information in the original set by

ESelect Objects
Select rasters or hyperspectral object to analyze:
Look in: BEREAPCA — |Efn7| ||| | Selections |Freview
Path: c:\DATANBEREAPCA .RVC
Space free: 352.85 MB

Principal conpo (-
Principal conpo
Principal conpo

Principal 4 ]
Principal conponent 3
Principal component 2
Principal conponent 1

| SiSelect Objects

Huoe Select raster objects to display:
 Hue-
Huaop Lo0k s July30 | @ler] ) ] selections | Previeu
v Paths c:\DATANbernss .rvc =y
+ Red-G ed
a oacofffies: 303 GHHE [7) ¢:\DATANbernss . ruc
yan-|
M & COHPOSITE bands 6-5-4 5| |L_EINIR 6
v Cyan-t | ganIR_7 MSS spectral band 7 Gre:
EINIR 6 HSS spectral band 6 c3\DATANbernss .ruc
EIRED MSS spectral band 5 & RED
__OK/[@FGREEN 1195 spectral band 4 Blue
[ cs\DATANbernss .ruc
E? GREEN
7
[=] i | ——— ]
Objects of Type: _ All
|2 %)@ Show Overview
oK Cancel Help

The reference image is color-infrared produced from
three of the original MSS bands. None of these
bands are used directly as analysis rasters.

some analysis or combination pro-
cess. You might, for example, retain
only one raster from the bands that
show a high degree of correlation.
You can also use some other combi-
nation method, such as generating a
vegetation index or using Principal
Components Analysis to retain the

information of interest in

fewer raster objects.
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Feature Mapping

Define Samples and Classify

STEPS

M with the cursor over the

There are amultitude of crop types on both dry and
irrigated land in this 7.5' MSS scene of the Berea

View, type a <3> then a
<+>, and scroll to the top
middle of the raster

Creek West map quadranglein Box Butte County of
western Nebraska. Using acolor-infrared imagefor

™ click on the
Define Sam-
ples icon él

™ turn on the Show
Values option

M define sample
cells on the right
(darker) half of
the center-pivot
irrigated field (red
circle) at the top
of the reference
image until the
samplerange
includes all val-

EFea

referenceintroduces aproblemwe didn’t encounter

View LegendView Ackion Options Special

Help

File View LegendView Action Options Special

EEEE] IQJ_I_I_I _I_I_I_I_Ii-li_l S AT A _I_I_I

B/ & Features
[___|sample
[ Prototupe

_|CI[%
Help

&y &R Features

@lio -1 SI2|E|QRIQIc el k(ElERE O] wEe _I_I_I_I_I_I O —

[___]Sample
I Prokotupe
L luater

RED, GRE

ues (cursor values
shown in black for other
cells in this part of the
field)

M select Colors from the
Options menu, click on
the Prototype button, and
use the sliders to change
the color to magenta
(100% red, 100% blue)

M click on [OK] to complete
coloradjustment

M click on the Classify
icon .

ESample Cell Ranges MmE

Raster janple-Range Cursor

PC_1 12 77 a0
PC_2 76 112 85

PC_3 214 232 217
172

PC_4 160

sanple |
Background |

RGO | HIS | HES | CHY | CHYK | Palette

Red} 100

Blue: 100

Range: 0 to 100 —

0K Cancel Help

07.159

whenworkingwith
thevideoimage. If
weleaveredasthe

color assigned to prototype fea-
tures, it will be very difficult to
distinguish prototypes from un-
classified cellsin most irrigated
= fields.

The colors for
sample cells, prototypes,
andprotectedareas, aswell
as the display background
color can al be set from a
single menu selection.
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Feature Mapping

Dealing with Messy Prototypes

Groundtruthinformationfor thecropsmakesit clear
that many areas would be erroneously labeled as
cornif weusedMark All. Clearly, featuresshouldbe
marked individually, which poses no problems in
areas where extraneous prototypes aren’t contigu-
ouswith legitimatecornfields. The pivot wherethe
samples were defined has only a few extraneous
cells, and they are not touching the prototypes we
want marked ascornintheright half of thepivot. So
there’ snoproblemmarkingthisfeature; just click on
the prototype with the Select Point tool and Mark
Features selected. Successful marking of other pro-
totypes requires the introduction of two new skills:
protecting areas and drawing prototypes.

corn

I soybeans . .
M sugar beets . B '

wheat

crop map for pivots in area outlined

SFeature Happing

File View LegendView HAction Options Special

B ﬂ‘ . Features
[ ]Sample
[ Prototupe
[ luater

.
| N — R
Vieu:| 3.4 Scale: 36088 _}_ﬁID $IN 42 13 54.539 <l 102 56 07.159

Vocabulary: A pivot is the
circular crop area irrigated by
a single center pivot irrigation
system.

STEPS

M click on the Mark ‘(
Featuresicon _I

M select New from the File

menu in the Feature
Class Selection window

M add afeature class and
name it “corn”

M position the Select Point
tool over the prototype
feature at the top center
of the reference raster
(right half of pivot) and
click
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Feature Mapping

Clearing Prototypes

When you use Clear Proto-
types to remedy a problem,
you need to take some other
action, such as removing
some sample points or pro-
tecting areas, or you will get
the same prototypes the next
time you click on the Classify
icon.

M select Clear Prototypes
from the Special menu

EFeature Happing

File View Legel

By & Features
[ lsample
[ Prototupe
[ Jeorn

i 1 ol Jalalole s S e

Y ou’' vemarked onefeatureascorn, andnowit’ stime
totakethe stepsnecessary to mark the other features
inthesameareacleanly. Additional samplecellsare
needed to identify all pivotsor partial pivots grow-
ing corn. But first let’s take the steps necessary to
keep the corn separated from other cropsinthearea
outlined on the previous page. The first technique
we will useis protecting areas to prevent marking
cells of other classes that initially formed continu-
ous prototypes with the correctly identified corn.

Feature Mapping involves a number of mutually
exclusive cell identifications. | have already men-
tioned that once afeatureis marked and assigned to
afeatureclass, itisexcluded from consideration for
other feature classes. Similarly, cellsthat areproto-
type features or marked features cannot become
protected areas unless their feature status is first
removed. You can remove prototype status using
thedrawingtool swith Draw Pro-
totypes as the selected action
(choose Exclude instead of In-

Clear Prototypes

S | pcz |24 232 549

Vg quareies & fretatsess) o) de with the Select Areatool

Unprotect All

or hold the <Shift> key with the
Select Point tool), but for this example we
will use the special function that removes
the prototype status of all unmarked fea-
tures.

Note that when the prototypes are cleared,
the marked feature remains, and the sample
range values are unchanged even though
the sample cellsare now part of the marked
feature.

= | Esanple Cell Ranges MmED

Raster Sample-Range Cursor

PC_1 12 n 23

PC_2 76 J112 j08

108 172

PC_4

153
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Feature Mapping

Protecting Areas to Separate Classes

STEPS

Remember that Feature Mapping is an interactive
process that keeps you, the “expert,” in the loop to
make decisions about the validity of computer iden-
tified prototype features. Protected areas are ex-
cluded from consideration in subsequent
classification steps.

The misclassification of cellsthat can be prevented
by protecting areas can occur intwo ways. |n some
cases, asinthecurrent example, cellsadjacent to the
feature class of interest are also identified as proto-
typesby the samplerangedefined. To prevent these
adjacent cells from becoming part of the correctly
marked feature for

EFeature Happing

File View LegendView Aetion Options Special

|

|

click on the Protect ‘!I
Areas icon

at 6X zoom (as on page
18), locate the pivots be-
low and just to the right of
the marked feature

using the Select Point
tool, draw two protective
strips as shown (over first
column of lighter cells in
the upper right pivot and
at first column in the left
pivot next to the boundary
between the lower pair)

Help

neighboring cells, you
need to provide a pro-
tective strip at the
boundary between cell
typessothemarkedfea
ture does not spill be-
yond its actual
boundaries. Thisprob-
lem is generally not
apparent until after the

classification step, so *

you need to use the

Vieu: 4.0 Scale:

-

31518 12| $[N 42 14 03,192 «]

IS 7] W 40795 81

U 102 55 43,692

Clear Prototypes func-  [Tine to draus <1 second

tion beforeproceeding. Inother cases, areasrequir-
ing protection are not identified as prototypes but
arecompletely surrounded by prototypecells. These
areaswill become part of the marked featureif hole
filling ison. Such areas can be protected without
having to clear prototypes.

[ Zl o 4

|

|

click on the Define
Samplesicon

click on the Classify
icon

add more sample
points, then click on
the Classify icon
and repeat until the .
corn is well defined

click on the Mark ‘i’
Featuresicon

click on the corn (proto-
type between the two
protected strips)

2
o

Vd
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Feature Mapping

Drawing Prototypes and Features

STEPS The sampl e pointsadded to mark the second feature
= SC:""ﬂf ”ecetssat'yfto _'O't were sufficient to almost completely identify addi-

gﬁ;,me NextSELOTPVOIS | tional pivots planted with corn. Some nearby fea-
¥ click on the Draw 7 tures can be easily filled in by drawing a few
Prototypesicon :_I additiona prototype cells.

EFeature Happing 0[]

wis | 1hE sample range re-

ﬁEEISQIﬂﬁ;J @rglglg ETEN = e | %IEI AR | !IZI mainsunchangedwhen

; you draw either proto-
g types or marked fea
aof BNIRE, RED; i) | SR tures, so generally you
would repeat the add-
ingsamplepoints/ clas-
sificationcycletoseeif
theentirefeature could
beclassified asaproto-
type. Sometimes add-
ing more samples and

VicwiT 7 scate:| U9 | 5 N T — | classifyingagainintro-
Tine to draw: 1 Secand | duces too many prOtO'
M use the Select Point typesto proceedwiththat strategy.

tool to make a straight
right edge and connect
cells at the top of the pivot

M turn on Hole Filling if it is
not already on

M click on the Mark ‘il
Featuresicon

M click on the newly modi-
fied prototype feature and
on the two connected

pivots at the right edge of
theimage

M click on the Draw gl
Marked Features
icon (tool changes .
to Select Area) ‘ GI
M draw a polygon thatin-

cludes the dark red cells § [N 22 12 50,002 ~=[i 102 54 20,988
not yet marked around the

ElDrav Features
two pivots at the edge

M right-click or click on the - e i P e P P

Include button Include |

The point is, there are many tools
availablein Feature Mapping, and
CEH you can mix

ol Y Ben s 2'd match to
| achievethede-

sired results.

Exclude |
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Feature Mapping

Finish Marking Irrigated Corn

At this point you need to use a combination of the
techniques already learned to identify and mark the
rest of the corn pivots, which are identified for you
inthevector map of al the pivotsin thisM SS scene
below. | would recommend starting with the pivots
closesttothosea ready markedtodefinemoresample
cells and classify iteratively until some prototype
fields are well defined. Use the drawing tools to
exclude some cellsfromthe prototypesif necessary,
then mark thesefeatures. Y ou can also draw marked
features using either the point or polygon tool. Y ou
may need to remove samplepointsat theextremesof
therangeand clear prototypesif aclassification step
produces results that overrun adjacent fields. | rec-
ommend adding only a few sample cells between
classification steps so that it is not difficult to iden-
tify and remove offending sample points. You can
also introduce more protected areas if need be.

Once you have features (or categories) saved as a
raster, you canget measurements of individual fea-
tures using the GeoToolbox. Simply position the
Point tool on a feature, right click and choose the
Raster Solid Traceregion tool from the menu, select
thefeaturesraster in the Region Generation window
and click OK. The Measurement panel in the Geo-
Toolbox provides feature measurements, extents,
and the centroid location with the region tool se-
lected.

vector pivots

STEPS

)

]
]

click on Define ﬁ%l

Samples and expand
the sample set for corn
click on Classify

repeat the first two

steps as necessary
remove extreme sample
points and clear proto-
types if the classification
results are too messy
click on the Draw ?
Prototypesiconand
add to or subtract from
the prototypes generated
as necessary

click on the Mark ‘ﬂ
Featuresicon and

mark corn fields

click on the Draw i’
Marked Features

icon and edit marked
features as necessary
save your features raster
object (File / Features /
Save)

click on the EI Ll
GeoToolbox, choose the
Point tool, left-click on a
feature, then right-click
and choose Raster
Solid-Trace

click on [Raster], select
your saved features,
and click [OK]

marked corn




Feature Mapping

More than One Feature Class

STEPS

M select Clear Samples
and Prototypes then
Unprotect All from the
Special menu

M repeat steps 2—-4 on
page 18, except this time
define samples in
the left half of the zl
pivot

M click on the Classify
icon; add more
samples as needed

M repeat the steps on page
8 to add a feature class
and name it soybeans

EFeature Mapping

Before you begin to work on identifying another
featureclass, you need to clear both the samplesand
prototypes. Or, if you exited after completing the
last page, just openthefeaturesraster (File/ Features
/ Open); there are no sample points, prototypes, or
protected areasto clear. You also need to establish
a new feature class sometime before you mark the
first new feature.

When there is overlap in cell values for different
featureclasses, asthereisinthisexample, you' Il find
it gets progressively easier with each subsequent
class to identify prototypes and mark classes be-

File View LegendView Action Options Special

cause cellsfromthefirst feature type marked are no
longer under consid-

Help

el i 52
Bl B Features
[ 1Sample
[ Prototype
[__IProtected
L Jlcorn
I ~oubeons

4

89 130
166 240

PC_2
PC_3

120
232

PR R

eration. Now that the
cornismarked, you'll
finditiseasiertoiden-
tify and cleanly mark
the soybeans. When
defining samples, pre-
viously marked fea-
tures are displayed in
their assigned color so
you know they arein-
eligible for sample
point selection.

I [ e e L e
- —— =

97 157

PC_4 134

B

When you have mul-

tiplefeatureclassesinthe

M consult the crop

Feature Class Selection

map (right) if you

aren’t clear on which piv-
ots and partial pivots in
the view are soybeans,
add more soybean
sample points as neces-

sary or draw features
M mark the soybean
pivots '\(I
M save your marked fea-
tures and style object

window, you need to
makesurethat thefeature
classyouwant isselected
(black outline) when you

O D%’
b %mg

ace

mark/unmark afeature.
@
. 358"
.O
’ o )] [ corn
M soybeans
08 a0 8 [ other
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Feature Mapping

Creating Categories

Categories are used to group features in the report
generated by the Feature Mapping process. Thus,
you can look at the number and area of features of
specific types by land ownership or any other at-
tribute you choose. There are two components to
any category: theground areato which the category
refers and the category’s style, which includes its
nameand assigned color. Wewill create hypotheti-
cal land ownership categories to use in generating
areport that includesthe acres of corn and soybeans
planted for each land owner in the area.

Themechanicsfor creating categoriesare much the
sameasfor drawing marked features. Oncean area
is assigned to one category class, it cannot be
included in a second class. Thus, you need to be
careful only when drawing the first category class
boundaries; adjacent categories will share this
boundary regardless of how they are drawn. It is
actually agoodideatodraw later categoriessotheir
boundaries overlap previously assigned areas so
there are no unintentional gaps between categories.
Categories are only shown in the Feature Mapping
window when Categories is the action selected on
the toolbar.

EFeature Happing

File Vieu LegendView Action Options Special

emo) =g o2

Syl & Categories

o2 Qe Qe ]|
[

[ Granger
[__1Taylor
= _| & Features

S« EANIR_6, RED, GRE

ElCategory Editing M mE

Operation Hode |Action 1 1
i i of S ) § ‘

Includel Eucludel Help

IC

¥ Filo

)

)

™

] respectively)

I (w3

Help

Hichaels

¥4
=) = K
Viou:| 10 Hoalos| 125275 [ [ Johmeen ]

Time to draw: 1 Second
Taylor

|

Help

Add... | Color... | Rename...|

click on the EI
Categoriesicon

repeat the steps on
page 8 for adding fea-
ture classes five times
to create five category
classes

click on the first class
name you are going to
draw

draw internal edges of the
boundary polygon care-
fully and extend outer
edges beyond edge of
raster

click on [Include]

click on the name of the
next class

carefully draw the edges
that don’t bound the first
category or the edge of
the raster; draw other
edges so that they extend
into the first category or
beyond the edge of the
referenceimage

repeat the last two steps
until all areas have been
assigned to a category
class as shown

save your categories
raster and style objects
(File menus in the view
window and Category
Class Selection window,
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Feature Mapping

Generating a Report with Categories

M follow Steps 2 through 6
on page 14 to generate
and view a Feature Map-
ping Report

EReport Options

Output Options

F File fornat description
I Sunnary record
F Detail records

I Total records

Percentage decinal placess 1

Distance Units kiloneters =]
Area Units acres —

Sunnary data

Prinary I0: [Corn & Sobcans
Secondary I0;[by Landowner
ficquisition date:[30 July 1981
Processing date:[3 Wov 1988

0K Cancel

Marked corn and
soybean features
overlaid on cat-
egoriesraster.

Q

feature class (FS) or

Categories are reflected in the Feature Mapping
report in three different ways. A general summary
about each category isincluded (Record Type CS).
This information includes the category name, the
total area covered by the category, the number of
cellsin the category, and the percentage of thetotal
areathat belongstothecategory. Eachfeatureisalso
broken down by category (Record Type FB). If an
individual feature is entirely within one category,
this information will be the same as the feature
summary record (Record TypeFS). Featuretotal sfor
each category are also provided (Record Type CT).
In this example, there may be three feature total
records for each category: corn, soybeans, and un-
classified.

O category area number percentage
.IE]. . class (acres) of cells of area
CS Johnson 1850. 66 2307 5.2
CS Mchaels 6809. 01 8488 19.2
CS Chase 16117.66 20092 45.5
CS G anger 4178. 62 5209 11.8
CS Tayl or 6472.09 8068 18.3
BD 4
o
feature centroid area boundary cells in feature

category class (FB)\ number\ Iini&cglumn (ac\res) length area&b\oundary class (if
/

Feature entirely on FS soybeans 7 51 6899 701 86 123 FE)

Johnson land FB Johnson 7 3 51 68.99 7.01 86 123 soybeans

Eeature that crosses FS corn 8 175 68 215.79 19.67 269 345

Michaels and Chase ‘ FB Mchael s 8 175 68 4.01 0.46 5 8 corn

boundary FB Chase 8 175 68 211.78 19.22 264 337 corn

category feature number area  boundary average avg. bound. percent cells in
class class  of features (acres) length area length oj area area & boun\dary

CT Johnson Uncl assified 1 1781. 67 0.00 1781.67 0.00 96.3 2222{
CT Johnson soybeans 1 68. 99 7.01 68.99 7.01 3.7 86 123
CT Mchaels Unclassified 1 6241. 86 0.00 6241.86 0.00 91.7 7781 0
CT Mchaels corn 4 206. 16 21.95 51.54 5.49 3.0 257 385
CT M chaels soybeans 4 360. 99 36.21 90.25 9.05 5.3 450 635
CT Chase Uncl assified 1 14299.89 0.00 14299.89 0.00 88.7 17826 0
CT Chase corn 8 622. 50 61.81 77.81 7.73 3.9 776 1084
CT Chase soybeans 9 1195.27 119.29 132.81 13.25 7.4 1490 2092
CT Granger Uncl assified 1 4002. 94 0.00 4002.94 0.00 95.8 4990 0
CT Granger corn 1 15. 24 1.94 15.24 1.94 0.4 19 34
CT Granger soybeans 4 160. 44 17.79 40.11 4.45 3.8 200 312
CT Tayl or Uncl assified 1 5369. 88 0.00 5369.88 0.00 83.0 6694 0
CT Tayl or corn 4 620. 09 58.91 155.02 14.73 9.6 773 1033
CT Tayl or soybeans 5 482.12 47.33 96.42 9.47 7.4 601 830
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Feature Mapping

Y ou have created two simpl e feature maps and used
most of thetoolsavailable. Using Feature Mapping
with your own imagery may require more than two
classes. The steps are the same regardless of the
number of classesyou want to map. Just remember,
the class you are marking or unmarking needsto be
selected in the Feature Class Selection window. |If
you mark afeature as bel onging to the wrong class,
you can simply unmark it and remark it with the
correct classsel ected unlessit happenstomergewith
apreviously marked feature. If you accidently mark
soybeans, for example, as corn and it adjoins an
already marked cornfield, you have asingle, larger
corn feature. Because you cannot unmark part of a
feature, correcting this error will likely involve re-
drawingthecornfeatureafter unmarkingthenreclas-
sifying and marking the soybeans.

One simpleideanot introduced is the decision rule
settings (Options menu) for classification. The de-
fault Rulesetting usesasimpleboxcar classifier that
establishestheareaof n-dimensional space (wheren
isthe number of rasters sel ected for analysis) where
prototypes are identified by the range of sample
values. Quantitative data is required for such an
approach to provide meaningful results. Individual
grayscale bandsor 16- or 24-bit composite color are
appropriatedatafor thedefault Rulesetting (Range);
8-hit compositecolor isnot. If 8-bit compositecolor
isall youhaveavailablefor analysis, youneedto use
the Exact decisionrule. Prototypesidentified by the
Exact decision rule are only those cells that match
the set of cell values defined by one of the sample
points.

An important concept that was only mentioned in
passing in this booklet is the ssimplicity of creating
vector polygonsfromyour featuresrasters. Y oujust
select the features raster and run the Auto-Bound-
aries process and you have vector polygonswith the
correct feature class assigned.

Afterword

o T,

Run Auto-Boundaries to gen-
erate vector objects from
feature maps (Process /
Convert/ Raster-to-Vector /
Auto-Boundaries).

(a8

R rri=

Lile]

S=XIEICNE ]
1

o, ACHCY I X
170
B
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Advanced Software for Geospatial Analysis

Microl mages, Inc. publishesacompletelineof professional softwarefor advanced geospéti a'data’

visualization, analysis, and publishing. Contact us or visit our web site for detailed product
information.

TNTmips TNTmipsisaprofessiona systemfor fully integrated GIS, imageanalysis,
CAD, TIN, desktop cartography, and geospati al database management.

TNTedit
CAD, TIN, and relational database project materialsin awide variety of formats.

TNTview TNTview hasthe same powerful display features as TNTmips andisperfect for
those who do not need the technical processing and preparation features of TNTmips.

TNTatlas TNTatlasletsyou publish and distributeyour spatial project materialson CD-
ROM at low cost. TNTatlas CDs can be used on any popular computing platform.

TNTserver TNTserver letsyou publish TNTatlases on the Internet or on your intranet.
Navigate through geodata atlases with your web browser and the TN Tclient Javaappl et.

TNTlite
projects. Y ou can download TNTIite from Microlmages web site, or you can order
TNTlite oh CD-ROM.

TNTedit providesinteractivetoolsto create, georeference, and edit vector,image, ,

TNTliteisafreeversion of TNTmipsfor studentsand professionalswithsmall, . .
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