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Before Getting Started

Aregion is an area used for selection or extraction. “Region” seems to be a pretty
vague term. Perhaps that's because regions can be used for so much and
generated in so many different ways. So rather than vague, think of regions as
an all inclusive term. Through a series of exercises, this booklet familiarizes you
with the powerful functions that generate regions and use them for selection and
extraction. These functions are found throughout TNTfngss well as in
TNTedit™ and TNTview.

Prerequisite Skills  This booklet assumes you have completed the exercises in
Getting Started: Displaying Geospatial DadadGetting Started: Navigating

The exercises in those booklets provide basic knowledge on how to use the TNT
products including how to select and view raster, vector, CAD, TIN, and
database objects stored in Project Files. You should know how to zoom, pan, and
enhance display objects. Please be sure you remember how to add and remove
layers from a multilayer view, and how to use the reference manual. This booklet
does not present these basic skills again.

Sample Data The exercises presented in this booklet use sample data distributed
with the TNT products. If you do not have access to a TNT products CD, you
can download the data from Microlmages’ web site. The first exercises use
objects in thece pata data collection inuTebata. Additional objects and
Project Files are found in tkecionsandserea data collections, also inrepATa.

More Documentation ~ This booklet is intended only as an introduction to the
functions associated with creating and using regions. For more information,
consult the TNT reference manual, which includes discussion of these topics in
conjunction with Spatial Data Display and the Spatial Data Editor.

TNTmips and TNTIlite ® TNTmips comes in two versions: the professional
version and the free TNTlite version. This booklet refers to both versions as
“TNTmips.” If you did not purchase the professional version (which requires a
software license key), TNTmips operates in TNTlite mode, which limits the size
of your project materials and enables data sharing only with other copies of
TNTlite. All exercises in this booklet can be completed in TNTlite using the
sample geodata provided.

Merri P. Skrdla, Ph.D., 21 July 2000

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. You can download an installation guide,
sample data, and the latest version of TNTIlite.

http://www.microimages.com
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Introducing Regions

Aregion is a simple object used to define a complex

geographic area of interest. There are no sepprate = »*

element types in a region object. Nor do regipns

have associated databases with attached attriqutes.

Regions have rudimentary topology in that aller-

nating nested polygons are inside then outsidg theabulary: Aregion isa

region. For all their simplicity, however, region§calable mask generated

provide very sophisticated and powerful selecfidiy™ selected vector points,
s . ines, or polygons; TIN nodes,

capabilities for analytical tasks that use the |&f aster cell values. The

tributes of one object to determine the elemeéni®ments for region genera-

selected in another object. For example, if you Hatias can also be drawn

a contour map of the distance from the surface t¢ f&°-

ground water, a soil map with attributes such as

permeability attached to soil type polygons, and

point locations for hazardous materials storggelEPS

you can identify areas most in need of monitorjng 'aunchTNT

for ground water contamination. You can iden{if{d copy the filesinthe

target marketing areas from demographic ppint Recions data collection, as

data and political boundaries, such as counti \éf“EfEsvciE—tﬁfcaBngATA

ZIP codes. You can identify areas in greatest rjeeddata collection, to your

of public health information for a variety of dig- localdrive

eases. In short, regions let you relate the previgusly

disjoint information you have available in a numiper

of new and innovative ways.

. . . . Pages 47 introduce the
A region is a geographic area, which means ment selection tools that

regions are made up of one or more polygons| drme anintegral part of region
order to create regions from point or line elemepggneration. Pages 8-12
another process must act on the selected eleme tntmduce region generation
p ; ) - gc}%iques that work directly
generate areas. Region generation is embeddeghigelected elements. Pages
TNTmips’ powerful element selection operatigns3-17 describe region
found in processes throughout TNTmips. generation methods that
require a reference raster.
TNTmips provides additional means for interactjviéages 18-19 introduce the
GIS by providing methods for region combinatipf*!fact via Region operation
. . . nd associated database
to generate new regions. Interse_ctlon, union, e cfgétures that can be applied
sive union, and subtract operations are suppgrtedector layers. Pages 20—
for region combinations. Thus you can generate@¥describe the advanced
region thatis more than 200 but less than 400 m ns, region combinations,
- . and adding regions to vector
from a stream or that has a specified soil type

cts.
is within 100 feet of a road.
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Interactive Region Analysis

Before Regions: Element Selection

STEPS

M select Display / Spatial
Data from the main menu

click on Setup,

choose View Op- T’g|
tions, and set the

Startup Mode to New 2D
Group (General panel)
in the View panel, turn on
Redraw after any change
click on the New ’ﬁ
2D Group icon if F:

one is not already open

M click on the Add EI

Vector icon and
choose Quick-Add Vector

M firstselect cesoiLs_LITE
from the reclons Project
File, then select HyDproL-
ocy from the cB_bLG
Project File

)

click on the Show Details

icon for the b — W
HYDROLOGY layer

M click on one of the lines in
the HyproLOGY Object

click on the Select
tool icon in the View
window

M note that the Selecticons
for lines and polygons are

now turned on and
the Create Region
icon is active

SlGroup 1 - Group Yieu 1

Select

Yiew Tool LegendYiew GPS DOptions

The TNT products offer two means of element
selection: simple selection using the Select tool and
more complex selection using the GeoToolbox.
The Select tool lets you select just one element at
a time. You can, however, create a selection set
with multiple elements by using the Select tool in
the Select (add) selection mode or by starting with
selection by query (or select all) and modifying that
selection set.

In order to create regions from selected vector
elements or from rasters, you need to show the
details for the layer. You cannot use selected
elements in CAD or TIN objects to generate re-
gions, however, you can use regions to select
elements in these object types.

When you click on the Show Details icon for a
layer, the information for that layer is exposed.
Vector and TIN layers have a row of icons for each
element type. Raster layers have a row of icons for
each component of the layer (one for single, three
for RGB, four for RGBI, and so on). CAD layers
have a single row of icons. These rows of icons are
referred to as table/selection icon rows since their
functions are associated with creating and showing
tables and selecting elements. The Create Region
icon is also in this row if regions can be created
from the element or layer type and is active when
elements are selected.

GeoToolbox

mode for modifying

the selected set

Create global deselectand

| 2IlE] = IRl RlSISIaIE el ElaEma c9ionicon

El6roup 1 - Group Controls

Group Layer Options

unselectability

table / selection icon

The Show — row for Hydrology lines

Details icon in | @ B 9 oo HroRoLoGY L

the layer row AT 5] 7] o] ] 4 of 227 selscted . table / selection icon row
?

4| |

for Hydrology polygons

revealstable
and selection
icons for the

layer.

i
| 2] am| o
\Q:uve Elenent Infornation |
& [ - oo CBSOILS Lite I apply (element not
L= 1 selected for display) are
I dimmed

icons that don’t currently
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Interactive Region Analysis

Element Selection Tools and Modes

There are selection related icons in both the C

trols and View windows. The selection mode gnt#f

global selection action icons are found in the C
trols window. The mode icons determine whet
the elements identified are added to or subtra
from the selection set. The global action butt

provide shortcuts for multiple elements, layers, ari@

groups. The View window has icons for the Sel
and GeoToolbox tools. The GeoToolbox ic
opens another window that contains the selec
and region drawing tools.

The tool icon selected determines which draw

Ovpcabulary: Theselectable
t is the set of element
types chosen for display that
PHiso have their Select icon
@lrned on in the table /
Ctesdection icon row. When an
higement type is not part of the
lectable set, none are
lected even though they fall
EGhthin the area defined by a
DRelection tool. If none of the
ti§Alect icons are on when you
use the Select tool, the Select
icons for all drawn element
g)es in the active layer are
rned on. (The first table

tool is active for identifying elements for selectig
Elements clicked on are immediately highligh

Mror each of these element
d’pes is also opened.) The

when the single select tool is active. The other tgaiglected set is those

require a right mouse click (perhaps accompani

by a menu choice) or a click on the Perfo
Selection button on the Select panel in the

8 ments that have been
selected with the mouse, by
ery, or using a region.

€0-

Toolbox window to select elements. A right moyse
click and menu choice is also necessary to gengragegle

a region from the current tool.

= Group 1 - Group Controls

Selection
Clear Selectable Set

Group Layer Options Help
I ] o v o | s P £ [ @
The selection related icons in Group or Layout SeI/ect Dese\lectAII
Controls and GeoToolbox windows are labeled. Exclusive  Deselect

EGroup 1 - Group Yiew 1 - GeoToolbox
File

R | dalnlelelgiglg
waypmaragyy
Select Polygon \ Circle
Arc \ Arc Chord

Regular Polygon
Point | Line Rectangle
Ruler Ellipse Arc Wedge

In the GeoToolbox, the Select tool or an area drawing tool
is required for selection to be active (point, line, segment,
and arc tools cannot be used for element selection). Any
of the drawing tools can be used for region generation.
The type of regions that can be generated depends on the
drawing tool selected.

Options

él @,r Region

JA oM
Aqa 7N
ol — &N
@ AR
Al AN

Selection is turned off for

all element types in all

layers (they are removed
from the selectable set)

when you click on the
Clear Selectable Seticon.
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Interactive Region Analysis

Table / Selection Icon Row

Vocabulary: Aform isan
alternative layout for a
database table in single
record view. It draws its
fields from an existing table,
but need not include all fields
and canincorporate
headings or other labels not
associated with an individual
field. You can also rearrange
fields and provide alternative
names not constrained by
field naming conventions,
such as the 15 character
limit and the absence of
spaces.

Show Tables

element type
identifier g a

Select

o]
Hew Table,,,
New Forn...

I Active | Add Table. ..

Edit Relations...

Make
Table/Form

i Active Elen, Invert Selected

The table / selection icon row lets you set which
object (CAD, raster, pinmap) or element types
(vector, TIN) are selectable, set which tables or
forms to list, create new tables and forms, enter and
apply selection queries, select or deselect all ele-
ments, step through internal information about the
elements in the selected set, and create regions from
selected elements.

The firsticon in this row is the element or object type
identifier and the next determines whether elements
are part of the selectable set. The Selecticon and the
element type identifier for vector and TIN elements
are light blue when an element type is part of the
selectable set and red wheniitis not. The object type
identifiers for raster and CAD layers do not change
when the ability to select is turned on/off.

The second group of icons shows / hides database
tables and forms and lets you create new ones. The
third group of icons lets you enter and apply a query
for element selection. This group also lets you
globally select / deselect from that element type or
layer and step through raw data information about
selected elements. The last icon lets you create
regions appropriate for the layer or element type.
You cannot create regions from CAD or database
layers, from TIN elements, or from non-geospatial
layers, such as legends and text.

| wh| TB| 93 of 212 selected

Select/
Deselect

47| wp| Selected Polygons...

NEX'[ Selected Buffer Zone, ..

A Active Element Inforns Basin...

Texture Growth,,,
i| w'k | )?I’/ Raster Cells...

Previous Create Region
Selected

2 || wr| | 43 of 212
Select ALL
Deselect ALL

Three of the icons in the table /
selection icon row have drop
down menus. The entries on the
Create Region menu vary with
the layer and element type.

Select by Ouery..
Deselect ALL Types
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Interactive Region Analysis

GeoToolbox Options and Features

Selecting elements and generating regions are pAREPS

two of the GeoToolbox’s functions, which al$d? click onthe Geo- E’
include sketching and measuring. The right mouse Toolboxicon

button function can EErEErTE IR M select Options / Right

be set to decrease th| e et | Mouse Button /

K[ - | Measure - Blelalale] X Choose from Menu
effort needed when Al o AR in the GeoToolbox

Selee wian | Ponteale | Han

the GeoTOo0IDOX S|k s cesse tron temw | window

used repeatedly fol «Record Heasurenent | 71 Click on tlhe_ DI
. + Sketch

only one of its tasks. e vt poner | NGl TCON

use the mouse to draw a
box near the upper right of
CBSOILS_LITE

For example, if the tools are in repeated use 8y
selection only, you can elect to make a right mouse
click select e_leme.nts. by applying thg region B click on the Measure tab
chosen (partially inside, completely inside, PAr- ,nq note the measure-
tially outside, or completely outside). Generating ment details you have
regions from graphic tools requires that the Right abouttherectangle

Mouse Button option be set to Choose from Men#l. check that the Test option
i . . on the Select tabbed
Including region management in the GeoToolox panelis set to Partially

means that measurements are immediately ayail-Inside
able for any region created. You can also know|tRe click on the Clear ,-,I
ground dimensions of the graphic tools befpre Selectable Seticon

; ; .~ in the Group Controls
using them for selection. s = dow

+ M click on the Show Details
icon for the csoiLs_LITE

Measurements are for the £
current graphic tool, which in E{‘\fh \

this case is the rectangle. R layer N
When the Region tool is ' M turn on the polygon Select
active, the measurements icon ok — ofF
apply to the region selected " M-

M right-click over the canvas
area of the View window
and choose Select

on the Regions panel.

El6roup 1 - Group View 1 — GeaToolbox B
File Options

—— 3 Elements from the menu
NHEEE R EEEEEEE]
Select Heasure | Sketch | Region | Controls | )
Perineter 5123.88778 n / The e)_(erC|3e on the
Ha jor Axi 135860661
H;:z: n:ﬁ 1203.33728 : f0”0W|ng_ page Starts
. _ .
e D where this one leaves off.
¥ Extent 1206,98008 n
Angle 0,00000 deg
Center X H 103 19 14,207
Conter ¥ N 42 a4 20.878 The measurements provided at the top of the
dpm N IIRLIY  Measure panel are in the units selected from the
e ey heradles  Options menu. The object specific measurements
Haxi X 1189.99449 27.48234 1 1 i
axinun X 109.99000  pplines _beIow arein object coordinates. For more
Mininun ¥ 276238036 841580288 nformation on other aspects of the GeoToolbox,
Centroid ¥ 2902,66090 9403,51066 . . .
Mascinun ¥ sez.3a00  a0ssiesst  refer to Getting Started: Sketching and Measuring.
Y Extent 240,56108 1975,52542
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Interactive Region Analysis

Selected Polygon Regions

STEPS The point of dwelling on element selection is that
M click on the Select ll elements must be selected to create regions. The
mode iconinthe - | region drawing tools let you directly draw the

Group Controls window
B selected elements (a
select Elnents feature that will be de-
ot Seteh scribed later), but for
the most part regions
min. | are generated from se-
e | lected elements in ex-
[zeom = Tenl Eems | jStiNG ObjECtS. BECaAUSE
EE ;1 E | regions are areas, poly-
M choose Selected ' gons arg the only 6|e,_
Polygons from the Create | Ment type that can be converted directly to a region.

Region drop down menu
e v 'm)( CASOILS Lite

M drag the Rectangle"
tool to the lower
right of CBSOILS_LITE

Record Heasurenent

Add as Region

M right-click over the
canvas area of the
View window and QS\
choose Select

Elements fromthe .
menu

You can select polygons to define a region using

7 k|  Jeo]of ¥ any selection method, such as the mouse, a query,
j’:l olo] i 2 or s wleetet or with another region. Lines between adjacent
AR BN 7.fefor] Butter 2mm... selected polygons are dissolved when a region is
J Active Element Inforn: P25iNe..

Texture Growth,,.

Raster Cells...

created. A region generated from selected poly-
gons can include spatially separated polygons,
M click [OK]inthe Selected | each referred to as a subregion. They can also

Polygons Region contain islands. The Selected Polygons region
S;e”nesra“onw'”do""that option is active as soon as at least one polygon is
selected.

M click on the Region _I
icon inthe GeoTool- 3 A region is added to the list on the Region panel of

box to see the newly the GeoToolbox window as soon as you click on
created region outline

and view the list of avail- [OK] in any Region Generation window. We will
able regions and the use this region to select line elements for buffering
icons for region in the next exercise.

management

M Lire Hidth:| 4 Pixels

I Advanced Dptions

ElGroup 1 - Group View 1 - GeoToolbox

File Options

NEEREEEEEEEE N E mg

Select | Heasure | Sketch Region |§:xm?,z'u§$ | Hanual |

Keep this region open
for use in the next
exercise.

All region manipulations are
handled from the Region
panel.
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Interactive Region Analysis

Using a Region to Select

You can use an existing region to select elementsSitEPS

any displayed object whenever the Region sglég-click on the
tion tool is active and a region is selected in [the DeselectAllicon

Region panel. Let’'s use the region we create
the previous page to select elements from ang
object, specifically theivpbroLocy object already
chosen for display.

The polygons used to create the region in the pi
ous exercise remain selected after the regio
created. It is not necessary to deselect these
ments to proceed, especially since we are switc
the selection mode to exclusive, but deselec]
makes the results of each step clearer to the no
Use the Clear Selectable Set icon to turn off se
tion of lines and polygons in tlesoiLs LiTE object,
then turn line selection on again in #haroLocy

object. It wouldn’t hurt to leave thessoiLs LITE

object active for selection, but the selected hyd
ogy lines are much easier to see when selectid
soil map elements is disabled.

Once you have created a region or opened a §

®nclick on the Clear

"
thelSeIectabIe Seticon —|

M turn onthe line Selecticon
for the HyDROLOGY
layer [/ & — [/]&@
€eNMi-change the selec-
N istion Mode from Add
eld® Exclusive
ﬂﬂ lick on the Select tab and
tion pheck that the_z Test option
i is set to Partially Inside

FZ‘leéIick on the Region
&

IeC'icon

M right-click in the View
window and choose
SelectElements

1

rol-
n of

aved

region, using that region to select is as simp

I
clicking on the Region icon then right-clicking o»E

as
r

the View window and choosing Select Elements.

cBsoiLs_LITEand ce_bLG/
HYDROLOGY in overlay with
selected polygonregion

selected polygon region with

cBsolLs_LITE layer hidden
, ‘ -

“. Select Elenents

" Add to Sketch

- |Record Heasurenent

Add as Region
Buffer 2one...
" Basin...
Raster Cells...

Tenture Grouth,,,

Zoon to Tool Extents

elements selected

S




Interactive Region Analysis

Buffer Zone Regions

STEPS

M click on the Create
Region icon for the
HYDROLOGY linesand
select Buffer Zones from

the drop down menu
@ [ /i oo X HYDROLOGY

w|

w»| Buffer Zone...

S

55| 14 of 227 select

Basin...
Flood Zone. ..

|

- Active Element Inforn:

@ B \/ [ ol X CBSOILS_Li Tenture Grouth...

Raster Cells,,,

S 7]

Now that you have selected lines, you can use them
to generate a region (in this case, a buffer zone
region). Buffer zone regions can also be generated
from selected points and polygons. Generating
buffer zones around polygons results in setback
, lines around the outside of the polygons only.
Generating buffer zones around lines that form
polygons results in setbacks on both the interior
and exterior of the polygons if the polygon dimen-

sions are more than twice the

M set the buffer (line
setback) distance to

ATa |10 200,000
Units: neters | Apply

buffer distance.

200 meters and the Line
Width to 2 pixels

| Line Midth:[ 2 Pixels

 Rdvanced Options

Once a region is generated, it

click on [Apply]

_o |

is a temporary object for use

Saeal only inthe current display ses-

Help

click on [OK]

Select | Heasure | Sketch Region |

*5[cBSOILS Lite
] [IYDROLOGT

X
P
&

click on the Create
Region icon again,

Generated fron
Generated fron

=

and select Buffer Zones >

e

from the drop down
menu

set the buffer distance to
400 meters then click on
[Apply]

click on [OK]

Select | Heasure | Sketch Region |

*2cBs0ILS Lite
[fHroRoLocy
YDROLOGYL

Generated from
Generated from
Generated fron

%

bt
click on the Save
Asicon in the
Region panel

i

save HYDROLOGY1 as
HYDROLOGY400 then high-
light HYDROLOGY, click

on Save As and El
name it HyproLocY200

z
N
!

-

sion unless you explicitly save
. it. You cansave aregioninthe
same Project File with the same
name as the object it was gen-
erated from because itis a dif-
ferent object type (two objects
of the same type cannot have
the same name, but different
object types, for example a
vector and region, can have
the same name in a single Project File). The default
description provides the region generation method
used, but you may want to add more information to
the name or description, such as the setback distance
when saving buffer zone regions.

- ~% You can make a set of buffer

. zones with different setback
distances around the same se-

lected lines by clicking on the

. Create Regions icon again,

selecting Buffer Zones,

changing the setback dis-
tance, and accepting the new
prototype region.
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Interactive Region Analysis

The Region Panel

When you click on the OK button in any of theTEPS

Region Generation windows, the Region is a\

matically added to the list in the Region panel &and
highlighted. A region is created as a temporpr

object with a default name that is the same as

object from which region generation was initiatid

If you create other regions based on the s
object, the new region names will be appended
al,then a2, and so on. Click on the Rename

if you want to change the default name withgu

creating a permanent region object. Click on
Save As icon if you want to save the region g
permanent object for use in later display sessior]
other processes. The current region name is off
as the default in the New Object window when y
save. You can change the name and edit
description if desired.

You can also open previously saved region obj
or any vector object to serve as a region by clicK
on the Add icon. When you open a vector objeg
a region, all polygon boundaries are dissolved

you are left with the object outline.

You can use the Region tool without first gene
ing any regions in the current display session
clicking on the Add button to select an existi
region or vector object, which will then be drawn|
position if it falls within the area currently shown
the View window. The drawn region changes
you change the region selected in the list.

There is also a Delete icon so that you can ren \

@l click on the Add icon -I-I%l
in the Region panel
Select | Heasure | Sketch Region |

BSOILS Lite Generated fron

&

me

Vigh select the cesoiLs_LiTe

convector object and click

t [OK] in the Select Objects
window

tf‘@ click on the Hide

S aicon for the cesoiLs_

S QITE vector layer in the

arer,F;roup Control window

ou

the!
\.

1
610

bCte
ing§

e

Select | Heasure | Sketch Region

CBSOILS_Lite Generated fron
HYDROLOGY200 Generated fron
HYDROLOGY 400 Generated fron’'

BSOILS_Litel Crow Butte soi.

e ][

a
|

4

N

ilvote: The CBSOILS_LITE Vector
rpbject you added as a region

s renamed cBsoiLs_LITEL tO
istinguish it from the region
generated from selected soil

OQP gons in the exercise on
age 8.

(léﬁ 5

regions you no longer need from the list. Remgm-

ber that a newly generated region is a tempo
object; if you haven't used the Save As button, \
cannot select this region in a subsequent dis
session. The lasticon at the left of the region lis
the Combine icon, which is active when there

avy highlight each entry in the

ou region listin turn and note

3|aythe changes in the objects
.~ drawn

when done with this

exercise, choose Group /

—

are

two or more regions in the list. Region combi
tions are discussed at the end of this booklet.

I

Close in the Group
Controls window
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Interactive Region Analysis

Cluster and Polygon Fitting Regions

Region generation methods that use points as input

M click on the New
2D Group icon on
the Display Spatial
Datatoolbar

without also requiring a reference raster include
Buffer Zones, Polygon Fitting, Clustering, and
Voronoi Regions. Buffer Zones for points work

M click on the Add E just as they do for lines; you specify a setback
Vector icon, choose _I distance and any overlap of the buffers around
Quick-Add Vectorand ey s =F] individual points is resolved
select the poiNTs objectin ([l e P to f | |
the reclons Project File Distances I—LIIW o form a single polygon.

™ click on the Show Details | B tine Hidth:[ 2 Piors The polygon fIt'FIng algo_-
icon e —> 4 | 4 Advanced options rithms were derived origi-

M click on the Select/ o s ke | | nally to define an animal's
Deselecticonand All Selected home range based on swarms of
choose Select All . . ..

) observation points. The Mini-

M click on the Create r% .

Region icon and b | mum Polygon, qumomc_: Mean,
choose Cluster Fourier, Tessellation, Minimum

M setthe Method to K w Convex, and Kernel algorithms
%eggsti”d 'ﬂ{sf{gi]t‘? for Polygon Fitting are available

.00, then clic n . .
the Region Generation for regions. Th_e Clustering al-
window ; gorithms for points are adapta-
™ click on the Select/ %, | m tions of those used for automatic

Deselecticon,

raster classification. K Means,

choose Select By
Query, and enter

Internal.ElemNum <=54 or
Internal.ElemNum>=144

Fuzzy C Means, Minimum Dis-

the query at the right

M click on [Apply]

M click onthe Create =
Regionicon and {‘%
choose Cluster, then click
[OK] in the Region
Generation window
click onthe Create =
Regionicon and ﬂ
choose Polygon Fitting,
then select Tessellation
and set the Percentage to
95, then click [OK]
clickonthe Create |z
Regionicon and ﬁ
choose Voronoi Regions,
then click [OK]
click on the GeoTool- _l
box icon and highlight
each of the Cluster and

Polygon Fitting regions

tribution Angle, Self Organiza-
tion, Adaptive Resonance, and
ISODATA Classification meth-
ods are available.

Changes in parameters while
generating these regions are im-
mediately applied to the dis-
played regions.

Voronoi

Query
Selected *

Polygon
Fitting
(Tessella-
tion)




Interactive Region Analysis

Basin Region Generation and Histogram

A basin region identifies the watershed basin|f&TEPS

one or more selected points using an elevatighin a new 2D Group,
raster to determine the cells that contribute to water

=

click on the Add
Raster icon, choose

flow through the selected points. Points can| be quick-Add Single and
selected from any existing vector object or drgwn select the pem_16siT

directly over a reference object.
are drawn for region generation rather than|s
lected, you choose the region generation me
from the right mouse button menu rather than
Create Region icon. You can update the histogramclick on the Point
for any raster that has an open Histogram Displgy todrawing tool
include only those cells that fall within the selec
region when the Region tool is active.

Add to Sketch
Record Heasurenent
Polygon Fitting...
Buffer Zone...
Vieushed. ..

Yoronoi Regions...
Basin. ..

Raster Cells...

Texture Grouth. ..

Raster Solid-Trace...
Raster Boundary-Trace...

Cluster...

‘ Zoon to Tool Extents

the exercise on page

15.

ElBasin Region Generation

o[ Feely|
| Linc Width:] 2 Pivels
I Advanced Options

0K Cancel

[ERaster Histogran

Help

File Scale

r\
v e

1211 1378

Help

1852 4

826

1045

Rasteri DEN_16bit 16-bit signed
Hininun: 1045 Haxinun: 1376
Hean: 1152.062004 Std Dev: 73.031622

Hedian: 1134 Hode: 1094 Host: 1852
Cell Count: 158005 Bin Interval: 1
Hull value: 0 Hull cells: 6614

Crosshair Count: 391 Level: 897
Raster Yalue: 1218
Percentage Left: 81.19 Right: 18.81

full raster histogram

Your display will appear
with a rainbow color
map instead of in gray-

Keep this elevation
raster open in the

View window for the
next two exercises.

When elem ntsobject in the CB_ELEV
_Project File

h lick on the Geo-
0 oolbox icon in the
the view window

&

=l
dg position the cursor
approximately as shown
(60% of the way across
and 40% of the way
down) and click the left
mouse button to position
the tool
click the right mouse
button and select Basin
from the dropdown menu

scale as shown
here. If you
would rather
view the raster

ingrayscale, M click on [Input Raster]

set the Color and select pem_168iT

Palette optionto | &1 click on [Apply]

None. You M click on [OK] (results will

Sr‘ri'ae‘:;th‘? cfolor vary with point position)
P again for M click on the Tools

icon for the pem_168iT |
layer and select Raster
Histogram from the
menu

view the Histogram
Display then click on L.lllull

the Update Histogram

icon in the
ElRaster Histogram GeoTooI-
File Scale Help bOX
s M window
I fﬂw Sy and note
o A £
1122 1245 1366 the dlf
Raster: DEW_16bit 16-bit signed ference

Hininun: 1122 Haxinun: 1368

Hean: 1192,562151 Std Dev: 51,568400
Hedian: 1175 Hode: 1157 Host: 173
Cell Count: 9670 Bin Interval: 1
Hull value: 0 HNull cells: O

Crosshair Count: 23 Level: 84
Raster Yalue: 1254
Percentage Left: 88,07 Right: 11,93

histogram for region
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Interactive Region Analysis

Viewshed Region Generation

STEPS A viewshed is the area that can be seen from one or
o \C/“thon_ the Acr‘]d .l more selected points, and thus requires elevation
ectoricon, choose information (both terrain information and the height

Quick-Add Vector, and R
selectthe ronTs objectin | Of the viewer above the surface at the selected

the rReclons Project File point). Because of the ups and downs in elevation
M click on the Show Details | surfaces, a viewshed is generally made up of many
icon for the poinTs layer ; i
. y discrete polygons some of which may be very
~—V small

M click onthe Select/
- kl

Deselect icon for the The viewshed functions allow you to pick multiple
poINTs layer, choose

Select By Query, select viewpoints gnd designate the percentage of the
Insert/ Field in the Select | Selected points that must be able to see a particular

By Query window, and location for it to be included in the viewshed. A
click on Internal in the percentage of 0.00 means that the location must be
Table columnthen isible f t t fth lected ints. A
ElemNum in the Field visible from at least one of the selected points.
column maximum distance to search for components of the

M click on [Insert] then viewshed can also be entered. The default value is
append the statement somewhat larger

with "==35" (without the than the Iargest di-

quotation marks) mension of the el
M click [Apply] in the Select )
evation raster.

By Query window

ElemNum 35

M click on the Create %l BlVieushed Region Generation mEE
Regionicon and Input Raster... [D:/DATA/ch_elev.rve/DEN_16bit

Select Viewshed from the Height of Yieuz| 1.50 Z Scale:| 1.00

menu Haxinun Distances L 14098.40

o click on [Input Raster] and Percentage of Yieuw Points:|_|_| 0,00
Units: neters =1 fipply

select bem_168iT from the
cB_ELEV Project File

Line Hidth:[ 2 pixels

- Advanced Options

M set the Height of View to .
1.5 (meters), then click on ]
[Apply] Thisregion 1
™ click on [OK] outlineindicates e

M click on the Rename z-;l which areas can
icon in the region be seen from 1.5

manager panel and meters above
change the name to the surface at
Viewshed point 35.

Note that the regions on these two pages are
drawn in the same color even though the color
shown for the prototype region differs. The
final regions are drawn with the Graphic Tools
color set from the Options menu in the
GeoToolboxwindow.
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Interactive Region Analysis

Flood Zone Region Generation

Flood zone regions enable you to determine|tR&EPS
area that would be flooded if a dam representefl Byclick on thefR‘iﬂqove
a selected location and a specified height happ ane(é‘gﬁg'lgggror ©
to break and, alternatively, to determl_ne the 3r8aAcjick on the Raster o
that would be covered by the lake behind the diam.icon for the pem_16sir
You may have a vector object with designated layer and choose
potential sites or you may be looking for a suitaple €°0'Map onthe Color

. B s Palette option menu
site. The “dam” line you draw or select must crp click on the Zoom
a valley or you will receiv_e_ the message that [the 1x icon and check \@
element is improperly positioned. that the Show Scale /

[ Position on the Options
menu (View window) is
toggled on with the
Projection setto Lat/ Lon

PR position the cursor near
Basin... N 42° 44'W 103° 19' and
Hlood Zone... | press the + key

Raster Cells... . y
Texture Grouth, .. M click onthe GeoTool-

Zoon to Tool Extents box icon then on the {._\
Linetool _I

Use the Line
tool to evaluate
apotential dam
site.

RAdd to Sketch
Record Heasurenent M

ElFlood Zone Region Generatio

Input Rastel‘...Il]:lI]HTH/ch_elev.rvt: / DEN_16bit

Dan Paraneters - Auto-Update Update
Manimns [T | 5.0 Bins: 5 ™ draw a line across the

narrow, darker blue
“finger” near the center of
the view, then right-click
and select Flood Zone

M click on [Input Raster] and
selectthe pem_168IT
object fromthe ce_ELEv
Project File

' ™ enter 6.0 meters for the

Maximum height and click

Hininunz[_] | 0.00 Interval:|  SOEC¥D

J Change Flood Side Units: neters

File Display Hold the Ieft
| (shown) or right
mouse button to
/| get DataTips.

Value: 1, Count: 20981141

[ Line Midthz[ 2 pinels

i Advanced Options W [Update]
o Cancel _bel % M after observing the region

thatwould

The histogram shows either the SFlood Zone Region Generation flood if the

area Covered by Or the VO|um.e Of Input Raster‘...Il]:ll]ﬂTHh:h_elEv,r‘vc / DEH_16bit dam broke
water with increasing dam height. || pa paranecers J futo-lipdate Update ’
- — i —— ! changethe
Haxinunz 5.00  Bins: & .
Hininun:[_]_| [ 0,00 Interval:] 1,000 Hls_togram
I Change Flood Side Units: neters o option menu
Histogran of Volune — |vs dan _Height i | to Volume,
File Display Options Help click on the
right mouse button DataTip ; Change
| ! [Win, valus = 0,000000] | Flood Side
! Hax. Value = 6.000000
! |Max. Count = 247411 toggle,and
| |Total Count = 608534
Entrapy = 1.43 [Update]
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Interactive Region Analysis

Raster Solid-Trace Regions

STEPS
M in anew 2D Group, click

on the Add Raster !I
icon, choose Quick-
Add Single and select the
object in the BErcrPCL
Project File in the BEREA
datacollection

M click onthe GeoTool- Iy
box icon, then on the
Pointtool LI

M position the cursor over
one of the several con-
nected bean fields (dark
green, cell value = 5) at
the center right of the
raster and left-click

M right-click and choose
Raster Solid-Trace from
the menu

M click on [Raster] and
select and again select
CLS_MAXLIKE, then click
[OK]

™ click on the Region ‘EI
tool and the Measure
tab to see both the region
outline and the measure-
ments for the rather
rambling bean field

Raster Solid-Trace region generation creates a
region that encloses an area of uniform cell value
defined by the position of the point tool. This type
of region is best generated from categorical data,
such as automatic classification or feature map
rasters. The position of the point tool defines both
the origin and the cell value for the region. The
region is generated by searching from the origin in
all directions until any different cell value is found,
which defines the region boundary.

You can use the Multi-Point tool on the Controls
panel of the GeoToolbox to define multiple origin
and cell value pairs. The region polygons gener-
ated from multiple points still enclose just one cell
value (unless you happen to place points so that
region polygons would share a common boundary,
which is dissolved).

Another region generation method, Raster Bound-
ary-Trace, uses the point tool to define an origin

and one or more boundary cell values. Such regions
include the origin and extend until the boundary

values are encountered.

EGroup 1 - Group View 1 (1] Lj ! o

View Tool Legend¥iew GPS Options

Help raster set

o B CLS_HAXLIKE
A nrraref| | ™
[ B_Beans -
[ Jc_corn
[ l&r_pa
[ sF_sunne
I 7_suzar_
I HH_Hinte
[ IH_mHheat

@] +2 HLILISSITIT O hIE =% B
il iyt gctY

ID:IDHTH/herch:l.rvc / CLS_HAXLIKE

to 50%
transpar-
ency to
make
region
visible
(black
outline)

&

4| File Options

| R EEEEEEE N E

H| Line Midth:[ 2 piucls

Select Heasure | Sketch | Region | Gontruis

Perineter 29866.31835 n

oo

AT =

- Advanced Options
Cancel

|4 RS e B
=)

X Extent 3246.92133 n

Y Extent 2623.33622 n

| Area 899,06582 acre
Centroid X H 102 54 24,0056
Centroid Y N 42 11 21,486




Interactive Region Analysis

Raster Cells Region Generation

A Raster Cells region is generated by first selec
one or more points, lines, or polygons. The
values that fall within the selected polygons, ald
the selected lines, or at the selected points de
the cell values to find throughout the raster. (¥
can also use the GeoToolbox to draw the poi
lines, or areas for cell value identification.) T
resulting region outlines the cells that match th
initially identified by selected elements.

You can set a range around the identified
values to expand the raster values matched
generating the region. We leave the range at
in this exercise so that only the values within
polygon are matched throughout the raster.

We use an elevation raster as input so the resu
region is the cells with the same elevations as th

g

enclosed by a specific polygointernal.ElemNum ==66/ ¢

A more sophisticated usage might involve a clal
fication raster, say clustering of a multitempef
multispectral image, and a vegetation map or

face geology vector object. Then the raster ¢
region would represent the image classes that

associated with a particular vegetation type
surface geology

You will use this
regioninthe
exercises on the

Polygon
element

]
|
]

B

next two pages.

number 66
selected.

SRaster Cell Region Generation
Input Raster. .. fATA7cb_elev. rve/DEN_16bit
Range: [ [ 0.00
&m fApply
Line Hidth:[ 2 pixels

I Advanced Options
0K Cancel

Help

EPS
in a new 2D Group, click
on the Add Raster
r_]g icon, choose Add ‘!
finesingle Raster, select
Ou pem_16eir fromthe
nts, CB_ELEV Project File, and
set the Color Palette
e option menu to None
PRF click on the Add [
Vector icon, choose _I
Quick-Add Vector, and
cell select cesoiLs_uiTE from the
herkecions Project File
 &foclick on the Show Details
he icon for the csoiLs_LITE
layer e— W
M click on the Select/ o
tind:)eselect iconinthe _kI
olygon row, choose
0s elect By Query, and
nter the query at the left

SSiF click [Apply] in the Select
al, By Querywindow
L M- click onthe Create =
:i Regioniconinthe \-\%

polygons row and choose
VEreRaster Cells

@& click [Input Raster] and

selectpem_168iT

click [Apply]

click [OK]

click on the GeoTool-

box icon, the Region

tab, then the Save As

icon, and save the

region to your REGIONS

Project File naming it

RasterCells

il

A Raster Cells region
identifies those cells with
the same elevation
values as enclosed by
the selected polygon(s).




Interactive Region Analysis

Extract via Region

STEPS
M check that the

Region tool is active
and the RasterCells

region is selec-
ted on the Region
panel

click on the Tools
icon for the
cBsolLs_LITE layer
in the Group
Controls window
and select
Extract Clipping
Inside from the
lower panel of
the menu

change to some

When you start this exercise, the Region tool and
El Region tab are selected if you have just completed
the previous exercise. This tool may be automati-
cally selected after generating a
File Options region, but it depends on the op-
8| I ARG SIATEAIS tions used to generate the region.
28d|"%ﬂﬁlﬁk8&h oo o Making the Region tool active
B does not necessarily activate the
Region panel, which lets you open,
save, delete, and rename regions, as
well as initiate region combinations.

RasterCells Generated around raster

@ [ 8 o< CBSOILS Lite
@ & . Controls...
Setup DataTips...
Redrau Layer
Zoon to Active Element

Zoon to Selected Elenents

Note that the vector object you are
extracting from becomes a hidden layer
and the extracted layer is drawn when

Extents...
Hetadata...

Object Coordinates...
Raster Histogran...

Raster Correlation...

toolinthe
GeoToolboxor
in the View
window so the
drawnregion

Extract Partially Inside

Extract Conpletely Inside

Extract Clipping Inside

Extract Partially Dutside
Extract Completely Outside

Extract Clipping Outside

the extract function is completed. |If
the original layer was not hidden, you
wouldn’t be able to tell the extracted
layer was also there.

doesn’'tobscure
your view of the
extracted
elements

This extracted layer is only a temporary object;
when you exit the display process, it is gone (so be
sure not to exit the display process before complet-
ing the next exercise). If the extraction is done in
the Spatial Data Editor, you can paste the extracted
elements into a new or existing vector object. You
can also use the Copy function in the Editor to
extract only selected elements within a region.
The extract functions in display extract all ele-
ments within the region whether or not they are
selected. A later exercise in this booklet tells
you how to add regions to vector objects using
the Spatial Data Editor.

Although temporary, the extracted layer has all
the element selection features and database
viewing capabilities of any permanent object.
The database information is adjusted when you
extract so that only the records attached to the
extracted elements remain in the tables.
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Interactive Region Analysis

New Tables from Extracted Elements

The extracted layer is identified by DataTip an
the Display Controls window as located in a
namedtemPO001TmP (Or a higher number if yo
have other temporary files on your machine) w
an object name like the original except beginn
with ext_. You will note that all the displa
controls are available for this temporary layer. Y
can click on the Vector icon and change the disy
parameters. You can click on the Show Tables i

iRTEPS

|& click on the Show Details
icon for the extracted

.. ovector e — A/

'tk_}l click on the Show

Ng Tables icon for poly-
gons for the extracted

ou layer

|%/ right-click on the
DESCRIPTN table in the

CON jist and turn on the

and view all the associated database inform

atjon, Tabular View toggle if it is

!

which is the same as for the original object exgept notalready on

only those records related to the elements inZfex

P Sooo
2 "TE"I;'E * Tabular View

extracted object are present. You can use
Save As feature found in tabular database vi
ing to create a new and permanent table that

CODES_GRP1

DUNITS
=}

leIIIES_RHTZ

& |NUCORCRE

DESCRIPTH

0 Edit Definition...

Delete Table

Edit HName...

Select ALl Attached Elements
Select Hultiply-Attached Elenents
Select All Unattached Elenents

continue to identify the attributes of the elemefg===

that were part of this extraction. The elementS 1 qjick on the View
themselves can also be identified using either|the Table icon for the EI
selection tools or by selecting from database recqrds.DESCRIPTNtable

M choose Save As from the

The tables associated with extracted element$, ortablemenu

any tables, can be saved in TNTmips’ internal
mat, in dBASE III/IV format, in a predefined ODB

format, or as comma separated values if you|are
running TNTmips (internal formatis the only optign

in TNTedit, TNTview, and TNTIite). You need n
save all records in a table; you can save only tf
records attached to selected elements or only
lected records. You also have the option of whe
or not to save any fields hidden at the time.

The number of records in the extracted and
saved database table is fewer than in the original.

M check that Format is set to
Internal, Records to All
Records, and Values is
set to Data, then click
[OK]
t¥ select cBsoiLs_LITE as the
0sSedestination vector object,
se-Setthe element type to
Polygon, click [OK] in both
the Select Object window
and the Name and
Description window
M note the new table at the
end of the cesoiLs_LITE

her

B Ext_CBSOILS_Li # PolyData / DESCRIPTH _[o]x] (not the extracted
Table Edit Record Field Help version) polygon list
@|OESCRIPTHL  Soil Tupe Descriptions
Style |STHBOL [NANE RACRES ‘ J
& Bc Bankard loany fine sand, 0 to 2 percent g 3500 [X ElSave As EEE
8 Bd Bankard loany fine sand, wet variant, 0 2600
& Bg Bridget silt loan, 0 to 1 percent slopes 5000 Fornat: Internal =
> _|IEeR [Bridget silt loan, 1 to 3 percent slopes 11400 Records: A1l Records =
L] BgD  [Bridget silt loam, 3 to 9 percent slopes 10000 Values: Data =
o+ |MEBeF [Brideet silt loam, 9 to 20 percent slope 5900 Units: fis Stored —
| IBrE [Buften silty clay loan, 1 to 3 percent sl 4400 = =
& BnD__ |Bufton silty clay loan, 3 to 9 percent sl 3000 B Bnsthaity i Phalin
@ Boll Bufton-Slickspots conplex, 0 to 9 percent| 6200 | 7
= : K Cancel Help




Interactive Region Analysis

Advanced Options

STEPS The advanced options, which are available for all
™ inanew 2D Group, click | region types, let you remove islands and subregions

on the Add Vector e . .
icon, choose Quick- E' less than a specified size from a prototype region.

Add Vector, and select The advanced options are only active while this
the HyproLogy object in drop down panel is active, so you must click on
the cs_pLe Project File [OK] with the panel open for the settings to become

M click on the Show Details
icon for the HYDROLOGY
layer,andturn = e— %/
on the Selecticon
for lines

M click on the GeoTool- E
box icon in the View
window

M click on the Rec- EI
tangle icon, draw a
box that inscribes the
upper left of the vector,
right-click, and choose
Select Elements

M click onthe Create =
Region icon for lines %
and select Buffer Zone

M set the line buffer distance
to 400 m

M click on [Apply] then on
the Advanced Options
button

M toggle on the Remove All
Islands button and note
how the region changes

M toggle off the Remove

part of the actual region.

.
400m buffer zones
advanced options off

T Advanced Options

. Hininun subregion size: 0.0000
A” ISIandS bUtton’ CIICk Hininum island size; 0,0000

once in the trough to Units: _ square neters  — [ Renove all islands
the right of the Minimum allislands removed only smaller islands removed
Island Size slider, and
note the changes

M click once in the trough to
the right of the Minimum
Subregion Size slider, and

I Advanced Options

Hininun subregion size: 0.0000
Hininun island size; 515399, 00
Units: square meters - J Renove all islands

smallislands and small
subregions removed

F Advanced Dptions
n(_)te the Changes . N Mininun subregion size:| _| | 6325353,
M click [OK] in the Reglon Mininun island size:| | | 515399.0;

Generation window

M click on Save As A
and save this region l%l

as ADVANCEDOPTIONS

Units: _ square meters /A Renove all islands
~

Be sure you've turned
this toggle off when you
want to remove only
some of the islands.




Interactive Region Analysis

Region Combinations: Intersect

The Combine icon on the Region panel of
GeoToolbox becomes active as soon as two reg
are listed. These regions can be newly create
added from a previous display session.

The four combination choices are Intersect (AN
Union (OR), Exclusive Union (XOR), and Su
tract. Intersect results include areas found in k

heTEPS

idfsn a new 2D Group, click

d oO" the Add Vector 7= |
icon, choose Quick- .

Add Vector, and select the
3) cBsolLs_LITE object from
' the recions Project File

P click on the Show s

o

regions. Union results include areas found in ei

region. Exclusive Union results include the argas iconfor polygons
present in one or the other, but not both, regi .
Sut_>tract results remove all areas in the OperRtoryiey, Table icon for
region from the source. For more information [on the cLass table

0Oth petails icon, and
her turn on the Select

&b

click on the Show
Tables icon, then the

E

these operations s&etting Started: M click on the View All

Vector Analysis Operations Ible B Record  Recordsicon in tabular

y P o] Mal view, scroll and click in
Many guestions can be answered Us-j&r the Select Record box
ing region combinations. You cafties for GoB and JmC
. . nC polygons [EEETTRE g
identify areas that are more than ofe fm cickon  EEIENE
mile but less than five miles from features [of e Ey. [IRIEESETE
interest, areas that have a slope > 5% and face rjorthglusive

areas of specified soil types within potential dey
opment sites, and so on. In this exercise,

identify areas within 200 meters of water featu
that also have one of two specified soil types.

region (above left,

Source

=

V&J click on the Create
ted Polygons (click C w
Region tab, and on
region you made on p =i
panel
HYDROLOGY200

Operators

. . <5
white outline) and {'
200 m hydrology

CBSOTLS_Lite
YDROL DG Y200}

Les Region icon for poly-
™ click on the GeoTool-
i
the Add Region icon
™ click on the Combine %
M with the operation set to
as the Source

HYDROLOGY200

P
buffer (above right,

black outline) and
intersectionresult

el- iconin tabular view
gons and choose Selec-
box icon, then on the
M selectthe hydrology200
icon on the Region
Intersect and
A
H and cBsoILS_LITE
i

L@
Jj

Led
ke

(right, white
outline, enlarged).

(selected
I Cmilerss S [ polygonS) as
[Come the Operator,
Conbine Cancel Hely
L] o | click on
[Combine]




Interactive Region Analysis

Region Combinations: Subtract

STEPS
M in anew 2D Group, click

on the Add Vector EI
icon, choose Quick-

Add Vector and select the
CACOUNTIES and CALIFCITIES
objects in the REGIONS

Subtract is the only region combination in which it
matters which region is the source and which is the
operator. (The source / operator assignment in
vector combinations does matter for vector combi-
nations for the other operations because of element
selection and attribute transfer considerations.) The
purpose of this exercise is to locate areas to live in
California within 10 miles of a city with a popula-
tion between 20,000 and 90,000 but at least 100

miles from a city with a population > 500,000.

Population.POP >20000 and
Population.POP <90000

Such areas can be identi-

fied by subtraction of two
buffer zones (intersection would find areas within
10 miles of moderately sized cities that were also
within 100 miles of large cities). The importance
of which region is the source and which the opera-
tor is apparent in this example. If the 100 mile
buffer zone is the source, the result identifies areas
that are within 100 miles of a large city but not
within 10 miles of a city with population between
20,000 and 90,000. For this example, the 10 mile
buffer zone is the source and the 100 mile buffer

ation.POP >500000 | zone is the operator.

Project File

M click on the Show =
Details icon for caLIFcITIES ¥
then click on the g—l
Select / Deselect :
icon, choose Select By
Query, enter the query
at the right, and click on
[Apply] in the Select By
Query window

M clickonthe Create 1z
Regionicon and @I
select Buffer Zone

M set the distance to 10
miles, click [Apply], then
[OK]

M click on the Select / 9—|
Deselect icon for
CALIFCITIES, choose Select
By Query, enter the query
at the right, and click| Popul
on [Apply]

M click onthe Create =
Regionicon, select EI
Buffer Zones, set the
distance to 100 miles,
click [Apply], then [OK]

M click on the GeoTool- |y
box icon, on the
Region tab, then on El
the Combineicon

M choose CalifCities as the
Source and CalifCities1
as the Operator, click on
the Subtract icon, gl
then on[Combine]

M click on the Region

icon to see the
results

iz

Whenyou

subtract the 2 3 _
buffer zones of

100 mile radius 5

(far right) from the <

buffer zonesof10 &
mile radius (near
right), the region left

9]
@
a
N 5
s G
represents areawithin

10 miles of cities with 20,000—

A

90,000 population that are ®
more than 100 miles from cities ‘{’
over 500,000 population Sy
(bottomright). — C
g % ?
&

* If showing descriptions rather than object names in the
Group Controls window, cALIFCITIES is POPULATION > 5000.
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Interactive Region Analysis

Adding Regions to Vector Objects

This is the only exercise in this booklet that canngteps

be completed in TNTview, as well as in TNTmIip& choose Edit/ Spatial Data

and TNTedit. The features of TNTmips’ Spatjal fromthe main TNTmips

Data Editor are required. Most illustrations in this ::ii'lluon e Ooen

booklet use gwhlte background in th(_a Vle\_/v M- Object for Editi';g @"I

dow, which is the default color for lines in the icon and select HybroLoy

Spatial Data Editor. It appears as though nothing from the ce_pLc Project

has been drawn ifEEsyeym File

you open an objec View Tool LegendView GPS EVector Tools - 2D Polygonal — ———

for editing over a E@Q ld%l;l%lﬂ ol ADIIAL) ] £ 2]
. . / o e s e e

white baCkg round. ¥ . GY / Crow Butte DLG Hudrology

Also note that after (1

you add the region,

you need to change

to some tool other

than the Add Region

tool in order to see

the changed appea Add Element panel of the
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Advanced Software for Geospatial Analysis

Microlmiages;Inc. pblishes a complete line of proféssiénal software for advanced geospafle
visualization, analysis, and-publishing. Contact us or visit our web site for detailed p
information.

TNTmips TNTmips is a professional system for fully integrated GIS, image analysis,
CAD, TIN, desktop cartography, and geospatial database management.

TNTedit TNTedit provides interactive tools to create, georeference, and edit vector; i
CAD, TIN, and relational database project materials in a-wide variety of formats:

TNTview TNTview has the same powerful display features as TNTmips and is perfe
those who do not need the technical processing-and preparation features of TNTmIps:

TNTatlas TNTatlas lets you publish-and distribute your spatial project materials on.CD-
ROM at low cost. TNTatlas CDs can be used on any popular computing platform.

TNTserver TNTserver lets you publish TNTatlases on the Internet or on your intranet.
Navigate through geodata atlases with your web browser and the TNTclient Java apple

TNTIlite  TNTIite is a free version of TNTmips for students and professionals ‘withsmall
projects. -You can download TNTlite from Microlmages’ web-site, or you-can order
TNTIlite on CD-ROM with the current set Gfetting Startecbooklets.
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