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Before Getting Started

This tutorial booklet introduces you to the TNT products from Microlmages, Inc.
You may be a professional with years of experience, or you may be a student
taking your first GIS or Image Processing course. Whatever your situation, this
booklet will help you get started with the TNT products. We recommend that
your next tutorial booklet be Tutorial: Navigating. Once you learn the basics of
TNT with these first two booklets, you will be ready to branch off in any direction
to explore the many powerful features TNT offers.

Sample Data The exercises presented in this booklet use sample data that is
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. In particular, this
booklet uses objects in the c_bATA and BLACKBRN data collections. The installa-
tion process makes read-write copies of these files on your hard drive: you may
encounter problems if you work directly with the read-only files on the CD-ROM.

More Documentation This booklet is designed as the first in the tutorial series.
Further general system information is provided in the Navigating tutorial, which
covers the X Server and many TNT interface conventions. After you complete
the exercises in these two booklets, you will have the basic skills you need to pick
up any of the other tutorial booklets. Refer also to the TNT reference manual (see
page 31), which contains over 300 pages on the display and visualization of
geospatial data.

TNTmips® and TNTlite® TNTmips (The Map and Image Processing System)
comes in two versions: The professional version of TNTmips, and the free TNTlite
version. Both versions run exactly the same code from the TNT products CD-
ROMs and have exactly the same features. If you did not purchase the profes-
sional version (which requires a software license key), then TNTmips operates in
TNTlite mode, which limits the size of your project materials and enables data
sharing only with other copies of TNTlite.

This booklet refers to TNTmips, TNTedit, TNTlite, and TNTview as “TNT.” Since
the display features in all four products are essentially the same, you will be able
to follow these exercises no matter which product you have.

Keith Ghormley, 3 June 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 for the newest
tutorial and application booklets on other topics. You can download an
installation guide, sample data, and the latest version of TNTIite:
http://www.microimages.com
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Install the TNT products from the CD-ROMSs. An
Installation and Setup Guide for each computer plat-
formin Adobe PDF format is provided in the \getstart
directory of the TNT Products A CD-ROM. Use
the free Adobe Acrobat Reader and refer to the book-
let for your platform: Windows (wininst.pdf),
Macintosh (macinst.pdf), or UNIX (unixinst.pdf).

Sample Data The exercises in this booklet use the
sample data distributed
withthe TNT Products. Use
the option in the install pro-
cess to copy the sample
data to your hard drive (do
not use it from the CD). You
can also download the
sample data  from
Microlmages’ Web site.
The Web site has TNT
product information, tuto-
rial and application book-
lets, a directory of autho- *
rized dealers for the TNT products, and instructions
for downloading the newest version of TNTlite.

The geospatial data display process is common to
TNTmips, TNTedit, and TNTview. It also is at the
core of the free TNTatlas product.

» TNTview contains the display process, the Spa-
tial Manipulation Language and the import pro-
cess.

» TNTedit is TNTview plus the geodata editor,
georeferencing, and full export capability.

» TNTmips is the complete suite of TNT display,
editing, processing, and support processes.

The exercises in this book describe the display pro-
cess as it appears in the TNTmips / TNTlite prod-
uct. Only slight differences in the way you launch
the process appear in the TNTedit and TNTview
products.

Install TNT

Windows computers begin
each TNT session with the
splash screen for MI/X, the
Microlmages X Server.

The exercises in this booklet
on pages 4 - 9 introduce
basic object and display
concepts. Pages 10 - 20
introduce each type of
spatial data object. More
complex visualization and
output features are covered

on pages 21-31.
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Displaying Geospatial Data

Start TNTmips

TNTmips 6.7

TNTmips uses cascading
menus. The tutorial
booklets refer to menu
choices with a menu path
notation. For example,
choosing “Spatial Data”
from the “Display” menu is
indicated with the menu
path “Display / Spatial
Data.”

MTmips 6.6 Seriallt 0067

Display I Edit Process

= Spatial Data,..

Launch TNT for Windows and Mac computers by
double-clicking on the TNT program icon created
by the installation process. The system starts the
Microlmages X Server, which provides the operat-
ing environment for TNT. (On UNIX computers,
X should already be running.)

TNT displays its main menu with the items Display,
Edit, Process, Support, Toolbars, Custom, and Help.
This booklet uses the Display Spatial Data process
to introduce the main types of geospatial objects
used in the TNT products: rasters, vectors, CAD,
TIN, and database. The exercises show you how to
display both simple and multi-object / multi-layer
views.

Support Toolbars Help | Launch the diSpIay

HPEG Hovies...

Getting Started -

Reference Hanual...

Exit

STEPS

M launch TNT from the
desktop

M select Display / Spatial
Data

M expose the ToolTip for
each icon button in turn
on the Display Spatial
Data toolbar

M click the New
2D Group icon
button

e Spatial Data Dizpla

process by selecting
“Spatial Data” from the Display menu. TNT posts a
Display Spatial Data toolbar. Each icon button on
the toolbar gives you access to another aspect of
the multi-faceted display process. Let your cursor
pause over each icon button in turn to expose the
ToolTip for that icon button. For these introduc-
tory exercises, we will use the simplest form: a 2D
display group. Click the New 2D Group icon button
on the toolbar.

When you are finished with a TNT session, close
each active TNT process. You exit Display Spatial
Data by clicking the exit icon button on the process
menu bar. You exit TNTmips by selecting Exit from
the Display menu in the main menu bar.

You can always tell what an
icon button does by
exposing its ToolTip: hold
your cursor over an icon
button for a moment to see
a description of the button’s
function.
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Displaying Geospatial Data

Group View and Group Controls

The display process opens a Group View window
and a Group Controls window as Group 1. (Both of
these windows are empty for now.)

Examine the Group View window. It contains menus,
icon tool buttons, a large canvas area, a LegendView
pane, and other status and position readouts (blank
for now). The View window displays the objects in
a group and offers zoom, pan, and measurement
tools.

The companion Group Controls window adds and
removes display layers, and lets you examine the
attributes associated with each object. The Group
Controls window contains menus, icon tool buttons,
and an expandable list of objects in the group.

The display process lets you simultaneously open
multiple View and Control windows, plus 3D groups,
display layouts, and hardcopy layouts. This booklet
introduces the 2D Group display. Other tutorial book-
lets treat 3D Perspective and Stereo visualization,
and using hardcopy layout groups for map and
poster design.

{!,'_;Gmup 1 - Group Yiew 1

Yiew Tool Legend¥iew GPS Dptions

STEPS

M inspect the interface
components of the View
and Controls windows

M click on the main menus
in each window to
survey the drop-down
selections

M close the group by
selecting Close from the
Group menu in the
Controls window

The LegendView pane and
the Group Controls
window both show a layer
list of the geodata in the
display group. The
LegendView in the View
window offers commonly
used functions where you
can quickly associate them
visually with the current
view. The Group Controls
window offers an exhaustive
set of all display control
features.

Help

@i o) -zl @l&l&l@l&l@l&lﬁ ERENEEELTE
3

The LegendView pane
shows a layer list with
legends for the geodata in
the View pane.

{_.‘;.‘_gﬁmup 1 - Group Controls

Group Layer Dptions Help

0 e | o 2 ] 2 ) @)

L-|

The View pane of the
Group View window
shows a multilayer
display of your geospa-
tial project materials.

The companion Group m
Controls window provides tools J
to add, remove, and examine ]
o — each layer in the view. —
| |
Tr
M | = |
views| 1.0 Scale: = -

ITine to draw: <1 Second
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Displaying Geospatial Data

File and Object Selection

A Project File is the single Most processes open a standard Select Object win-

TNT data structure for all dow so you can navigate through drives, directo-
raster, vector, CAD, TIN, ries, and Project Files to locate the input and output
database, and text project materials you want. In the exercises on this

terials, Il . .
gqsasgtl;liztseda:uvk\llgbjzzs that page and the next, you will select a predefined 2D

define attributes of the main | group for the display process. For purposes of il-
objects (such as lustration, we assume your sample data is on drive
georeference control and C: in /TNTDATA/LITEDATA. (Sample data is copied to

display characteristics). . -
Pmrj)ec)t' Files all have ag your computer by the installation process.)

-RVC file extension. First, select Open / Open Group from the main icon
menu. TNT opens the Select
Object window so you can se-

ﬂl!l lect a 2D display group.
Dpenses The Select Object window
shows Project Files and the objects they contain.
Double-click on items in the list to open them (fold-

Hl2 g patial Data Display

STEPS
M click Open on the
toolbar menu and select

Open Group from the ers and Project Files) or to select them (objects).
drop down menu . .

¥ examine the Select (The exercise on the following page helps you com-
Object window that plete the process of selecting a 2D display group.)
opens

Select folders, files, and objects from the object list.

Jump to a £l Select Dbject | l-.:>v Select
dl'reCtory! PrOJeCt Select previously-saved group to opent yOUf
File, or Folder by — - op—tn= nisplagtrouss = | e [E = DRIVE or other
clicking on the Path: d:\DataktntBEhilitedataiblackbrn\blackbrn,rvc storage device
Look In: option Space free: 20,09 GB by clicking on
button. PAGEZ 2D Group for Getting Started, pagl B the Go To icon
Parking 2D Display Group for Getting Star button.
ﬁThenes Display by Thene exanple for Gett
ﬁﬂtilities 20 Display Group for Getting Star
An icon shows the A Project File may cqntaln many h ) |
type of each item c_ilfferent types of objects, but the || g e Project File
in the list. list shows only the types_ select- | verview
able in the current operation. [ window is
Objects o1 1ype: uroup Layour — described Iater
@,% _I - Shouw Preview Show Overview H :
J@' Show Overvieu| in this booklet
Grayed-out )
i
Interface elements 0k | Eancel | HEIF | E — | Objects: ¢ T Hutnnaticalln
are not active in | i
the current context. J
¥

Close Help
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Displaying Geospatial Data

Select a Display Group

M Select drive C: from the Go To icon button prv
above the object list; the object list will
show you the directories in drive C.

M Select the /TNTDATA/LITEDATA/BLACKBRN directory
from the object list; TNT shows you the Project
Files (file extension .RVC) in that directory.

M Select the BLAckBRN Project File from the object
list; TNT shows you a list of folders inside the
Project File.

M Select the DispLayGroups folder; TNT shows you
a list of objects in the folder.

M Select the race7 display group.

M Click the [OK] button to complete your selec-
tion and close the Select Object window. TNT
automatically displays the selected group in the
View window.

When you complete these steps, your View and
Controls windows should look like those illustrated
on pages 8 and 9.

Click the Go To icon button to select

the DRIVE or other storage device;
in this example, drive C.

Once you have selected the /TNTDATA/
LITEDATA/BLACKBRN directory, select a
Project File from the object list; in
this example, BLACKBRN.

ST

The TNT system always LOCKS a Project File while you are
using it so that only one user or process can access it at a

Keep the race7 display
group on the screen for the
next exercise.

If you do not find the
sample data on your
computer, go back and run
the TNT products installa-
tion process, specifying the
option to install the sample
data (see page 2).

Display Groups

A Project File or a Folder
may contain several
objects. For this exercise,
select the pace? display
group from the object list.

A Project File may be logically organized
to include one or more Folders. For this
exercise, choose the DispLaAYGRoupPs

folder from the obje%

i (=

time. If your computer shuts down abnormally while a Project
File is locked, you can unlock it by deleting the .LOK file (such

as BLACKBRN.LOK) located in the same directory.
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Displaying Geospatial Data

Using the View Window

¢ blackbin / PAGET - Group View 1

View Tool LegendView GPS Options

In the previous exercises,
you selected pace7 from

Fwlim] = HR|2IE] le? EENEEEL T

F® XY pinnap of police repor

scale and position readouts=

are updated as you change

the view zoom and position ==

|-

In the LegendView menu,
select glasses or checkbox g
= for the visibility |nd|cator i

the pispLAYGRouPs folder
in the BLACKBRN Project
File. The raGe7 group
contains three layers:
AERIAL (a raster object
airphoto), FOOTPRINT
(CAD outlines of build-
ings), and criME (a data-
base pinmap).

)
When you completed the
#| selection process, TNT

M

View: 1.4 Scale:

1 = BRSO
6395 (| = $ [ 39 57 28.342 «=] W 82 58 30.775

closed the Select Object

[Tine to drau: 1 Second

STEPS

™M click Zoom In to @
magnify the display

M click Zoom Out to
return to 1x @

M click the Zoom Box @
and draw an elastic
zoom box

M return to 1x with the @l

1x icon button

M click Full View to fit
the whole group to @
the window

if the behavior of the zoom
box has been redefined on
your computer (see p. 30),
you may need to click the
right mouse button after
drawing a zoom box to
trigger the redraw.

Redraw Add-Layer
Stop PreV|0us Vlew

Zoom- |n Zoom-1x

window, returned to the
display process, updated the layer list in the Con-
trols window, and displayed the pace7 group in the
View window.

Icon buttons across the top of the View window
present many display control features. Click the
Zoom In icon to enlarge the view. Click Zoom Out
to reduce the view. Select the Zoom Box and draw
an elastic box on the display image. When you fin-
ish drawing the box by releasing the mouse button,
the display zooms to the extents of the box. Click
the 1x icon to return to a “1x” view (1:1 raster cell
to display pixel). Click Full View to fit the whole
group as nearly as possible to the current window
size.

Notice that the scale and position readouts at the
bottom of the window update each time you change
the zoom level.

Pan V|ew GeoTooIbox View-in- V|ew Examme Raster

JJ% /J /_I /@ﬂ“ I__ITI_ITI_IJ7J

Sklp Full Previous-Zoom Zoom-out Zoom-to-Layer GeoLock

Zoom-Box Select Adjust-Viewpoint Route
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Displaying Geospatial Data

Using the Controls Window

The Controls window for 2D groups gives you ac-
cess to several features related to the display ob-
jects. Each row in the Controls window corresponds
to one layer in the View window.

You can access subordinate information and con-
trols for a layer by clicking the Show Details icon
button to expose subordinate rows of table / selec-
tion controls. The table / selection controls vary
slightly according to the type of parent object, but
the differences are easily understood. For the criME
database pinmap, click the Select icon button (it
changes from red to blue), which makes the pinmap
symbols in the View window selectable. Next, click
the Show Tables icon button, which exposes a row
for each database associated with the object (for the
CRIME pinmap, one table).

Hide the table / selection controls for a layer by click-
ing the Show Details icon button again.

5!l blackbin / PAGE? - Group Contiols

Group Layer Options Help

2 ] e ] i v | O ) [ | [ @) _I_I

@ T8 . o XY pinnap of police reports
a® ‘/TEO'OX CAD layer with house and building footprints J
@ R - {E oo 200 dpi scan of airphoto {uarped to match CAD} 7
=~ I

¢ blackbrn # PAGE? - Group Contrals

STEPS

click Show Details  *
in the crivE layer

M click Show Details '+
in the FooTPRINT layer

A

]

8

8

8

Show-Tables

click Select for the
CRIME pinmap

click Show Tables
for the criME pinmap
click Show Details V
for FooTPRINT tO close

its table / selection
controls

click the Remove

icon button for each
layer to clear the Group
for the next exercise

Select/Deselect

Object Select New Table

JJ%-J/-_'I

Previous/Next-Selected

A

#* Above: one row for each layer.

V Right: rows have been
expanded to reveal the

hierarchical presentation of features

and information associated with

I

Begf Police reports
69 of 69 selected

Bith house and building footprints

J Active Elenent Infornation
@ B /(8 o3 200 dpi scan of airphoto (uarped to match CAD)

i/

each layer. K

SaveGroup PrOjectlon/Chpplng +Raster +CAD

+Pinmap +GeoFormula Exclusive Deselect DeselectAll

S s i 12495

SaveGroupAs +Layer +Surface +Vector +T|N

+Grid +Region +SML ChangeOrder Select Toggle-Select
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Displaying Geospatial Data

Add a Raster from the LegendView

A raster is a geospatial data ob-

Select objects to display:

Look inz cbconp.rve — || | ] 3| Selections | Preview |
Path: d:\Data\tnt66\Litedata\ch_data\ch_conp.rvc

Space fres: 20.04 GB

2 _16BIT_BGR 16-bit B-6-R packed conposite- FI|
K _1GBIT_RGB 16-b**

=-§::g-g§: 25 The Select Object window
Hesn su adapts to the type of selection
you are making. (Compare this

B_£_D mmnlind amumanibas

ject that may contain an image,
such as a digital photo, a satellite
image, or a scanned map. A ras-
ter is logically a two-dimensional
array of cells, like a spreadsheet.
If you have ever used paint or

—— form to that on page 6.)

Ob jects of Tupe:w’
BYAIS|F] == shou pvervion]

photo-editing software, you may
be familiar with common raster

_w |

52 Project File Dverview

Size: | 96k36 | Objects: 5 F Automatically shou

formats like TIFF, BMP, and GIF.

You can also
select objects by
clicking their
thumbnails in the
Overview

5| A composite color raster uses a
J color table to map each raster cell
value to a discrete display color.
Click on the Add Layer icon but-

window.

ton in the View window, and se-

STEPS

M click Add Layer /
Quick Add in the *é
View window

M select ce_pata/ce_comp /
_8 BT

M right-click the layer
name in the
LegendView to see the
layer menu for _8 BT

M select Delete Layer from
_8_miT's LegendView
layer menu

32 blackbrm / PAGE? - Group View 1

lect Quick Add from its menu. In

the Select Object window, open the cB_para direc-
tory, the ce_comp Project File, and the _8 BiT raster
object. When you complete the selection, the View
window shows the composite color raster, and the
LegendView shows a single layer. Right-click on
the layer name in the LegendView and examine the

drop-down menu that opens.

The selections on

that menu apply to the _8 gt raster layer. In later
exercises, you will see multiple-layer views, and each
layer will have its own drop-down menu in the

View Tool LegendView GPS [Options

Help |

EEEE @loolelalalmaﬁ EE DY _IJ;IQ_EJ_

Bl Mo Enntrnls
Setup I'lataTl.Ps
Change Layer Naye...
== Delete Laver

Hide Legend

Redrau Layer

200n to Extents

200n Raster One to Dne
View Hetadata...

View Extents,.

View Object Cuurdmates

Click the r|ght mouse button on §

the layer name in the

LegendView and examine this

= drop down layer menu.

vic.,

et

[Tine to draw: <1 Secnnd

LegendView.

Survey the selections on the drop-down
layer menu. When you are finished, re-
move the 8 BiIT raster object from the
group by selecting Delete Layer from the
layer’s drop down menu in the
LegendView.

_8 BiTis a composite color TM (Thematic
Mapper) satellite image of the Crow Butte

map quadrangle in Nebraska.
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Displaying Geospatial Data

Select aThree-Raster RGB Set

A color image can be created from
three separate raster objects
when each raster object is used
to control one color component:
one raster object provides the red
component, one the green, and
one blue. Use component color
raster display for viewing se-
lected bands from multispectral
image sources, such as 7-band
TM satellite images. By assign-
ing various bands to the RGB
components, you can view and

analyze false-color images. (Other multiple-compo-
nent raster display modes use input rasters for hue,
intensity, and saturation (HIS), or as hue, bright-
ness, and saturation (HBS) components.)

Click the Add Layer icon button in the View window,
and select Raster / Quick-Add RGB from its menu
cascade. In the Select Object window, select the

4 Select Objects

Select raster objects to display:

Look in: ch_th.rvc s EC selections | Preview |

Path: d:\DatastntBB\litedatahch_datahcb_tn.
Space free: 20.04 GB

& BLUE Thenatic napper band 1 Al
HELEVHTIUN Digital Elevation Hodel (r
ENGREEH  Thenatic napper band 2
EIPHOTO_TR _Thenatic napper band 4

[Red
[] dr\DataztnteBsLitedats

Ems

L]

[ RED Thenatic napper band 3 Blue
THERMAL NIhenatic napper band & [1] dzADat\entEBNLitedats
s Thenatic mapper band 5 KR RED
Bz Thenntic napper band 7 <
|
L] N = | =  — =

Db jects of Type: Selectahle —
83 %5 @] Show Overvie

0K \_Eancel

STEPS

M select Raster /
Quick-Add RGB
from the Add Raster
icon button menu

To select RGB rasters, click
a raster on the left to add it
in the current position on

the right.

+#

ce_1m Project File, which contains 7 co-registered | @ select mv_5, proto_R,

raster objects of the 7 bands of TM imagery for Crow
Butte. Click on the Tv_5 raster object to move it to
the list on the right for the Red component. Then
select pHoTO IR for Green and rep for Blue. Click
[OK] to complete the selection and look
at the false-color image in the View win-

dow.

If your computer is in a 24-bit display
mode, you will see a true 24-bit color im-
age (each of the component raster objects
provides 8 bits of information). If your
computer is in a 16-bit or 8-bit display
mode, the display process automatically
reduces the 24-bit color information from
the RGB raster objects into an optimally J &l
chosen palette with the appropriate num- o/ -

ber of colors.

%2 blackbrn / PAGE7 - Group View 1

View Tool LegendView GPS Options

and rep from cB_pata /
CB_TM
M select Delete Layer from
the layer menu in the
View window

Help |

@lmo] = ofpleleellERE o i ks E R 8]
3

[=

By & TH_5, PHOTO_T|

You can resize the
View window by
dragging on the
bottom or side edges

of the window. '

=) T

=

33¢

= K
views [ 1.0 Scales| 176440 |+ 4] 155692, 43
I

[Tine to drau: <1 Second
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Displaying Geospatial Data

Vector Display

A vector is a spatial data
object containing point, line,
and polygon data. Vector
objects often contain
features with associated
database values, such as
 agricultural fields and
crop information,
« political districts and
population data,
» well locations and
pumping capacity, and
« highway segments and
paving type.

STEPS

M select Quick-Add
from the Add Layer
icon menu

select the /TnTDATA/
LITEDATA/BLACKBRN
directory, the BLACKBRN
Project File, and the
PARCEL Vvector object
select Controls from
PARCEL’S right mouse
button layer menu in the
LegendView

in the Polygons tab,
select Style: By
Attribute

=

o}

Select the Polygons tab.

#lVector Layer Controls

Ob ject | Points | Lines Polygons |N-

This exercise introduces the second major type of
geospatial data object: the vector object. \ector
objects contain point, line, and polygon elements
with associated database records. A sample vector
object from the Blackburn neighborhood in Colum-
bus Ohio shows property parcels and associated
tabular data from the County Assessor.

Click the Add Layer icon button in the View window
and select Quick-Add from its menu. In the Object
Selection window, select the drive and directory
where you have your sample data. Select the
BLACKBRN Project File, and the parceL vector object
init. When you click [OK], TNT adds parckL to the
layer list in the Control window and to the
LegendView, and automatically redraws the display.

Open the Vector Layer Controls dialog by selecting
Controls from the LegendView’s right mouse but-
ton menu. Click the Polygons tab and be sure the
Style: button says By Attribute and select one of
the Enable options from the Polygon Filling option
button. Visit the Object tab. When you click [OK],
the parceL vector object should appear in the style
illustrated here.

#l¢blackbmn / PAGE? - Group View 1

View Tool LegendView GPS Options

B & _I_I_l_l_l_l_ﬁ eV YR EL T

i
2 Enntrnls E %E %
I o5 Setup DaLaTiFs . %
G e e M m [U__U]]
E 04 pelete Layer

Be sure [ Hide Logend

Style: says et s s || gsenies, L ON |

By Attribute, 59157 By Aeeriburao | Spectry. .| | EE con e s Click the right mouse
DataTip By Thens - # button on the layer
 Shou By Sorist__frrars e | o e name and select

Enable

Units: square neters — | Decir
Prefin: Suffin:

Legend Label... ILand_UsE.LHNI]_USE

s mect fon Controls from the layer

menu.

ULl Lt P L)

Polygon
Filling.

Sanple Label... | I ;

— [speeity,

] < K
| views[ 1,0 Scale:| 5183 | [+| § [W'39 57 27.500 [ W 82 58 30,625

Label Hone
\jami Grgie...
'olygon Filling: Enable for 2D Only —

[Tine to drau: 1 Second [

Keep the parceL object on

|

screen for the next exercise.

Cancel | Help |
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Displaying Geospatial Data

Vector Attribute Display

You can select elements on g
the display to see database | Grou Layer Uptions Help
attributes of vector, CAD, [l ] ] o) ] 0 o) 3 ) ) s e 5 - [ _I_
TIN, and raster objects. |®& Vﬁ"ﬁw—)i ""rj:l::’l““_l""”"s
Click on the Select Tool in 7| D) T 1 or 214 setected J
the VIEW WlndOW’S tOOI bal’ JParcel Parcel Humbers
Then click on one of the par- [£ moozToe Select and open multiple
cel in the display, and TNT |= =L = 25 attribute tables with the [l

. Group Controls. =
opens the default attribute J
database for the selected element
Vector elements may have any number of different
attribute tables. To select other tables, click PARCEL’S | orepg
Show Details icon button in the Control window. | & click Show b
The Controls window shows a table / selection row Details in the Control
for each element type in the parceLs vector object: “ ¥Vi“d°Wth
lines, polygons, and pomts._ E_xpose the tables for Sué?egpa”ﬁw Mlﬁ
the polygon elements by clicking that row’s Show for polygons
Tables icon button. Then open a database window | ® click Show Tables
for aupiTor by clicking its View Table icon. for polygons

M click the View Table g

Now when you click on a parcel polygon in the View icon for the AuDITOR ﬁl
window, the database window shows the AubiTor table

. . M click on a polygon in the
record for that polygon. You can switch from single- View window

record view (illustrated here) to a tabular view by | = examine the related
selecting Tabular View from the Table menu in the database record in the
database window. database window

Vieu Tool LegendView GPS Options Helpl

@wi|m) -2 @&Lf@@@ﬁ eV EL ] - e — Holp |
Byl B Parcel boundal

/v“m’ - EE EE %E F fintschod|Record 212 of 214 {1/1 attached)
L om0, oot [ Click the Select tool. m g 1322271 A
[ oot oad ST_ADDRESS: [BENTON ST onnuJ

SRR B e 2
% S=l==

#1: PARCEL / PalyData / AUDITOR

HAP_SFX:
ROUTING: [000700
CARDS: [po1

HUNI:

E==r3
= Nl TX_LAND_YA: [0
‘ TX_BLDG_¥A: |0
The LegendVleW shows , l".."" EXLAND_ ¥R JBa0 /
3 VIR = ) e

o the drawing style for each—
wes[” type of polygon. Taa] i 52 58 30,625
g yp polyg Hlow]luten 15050,

1Y

\
Click on an element in the display to
view its attached database record.
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Displaying Geospatial Data

CAD Display

A CAD object contains
point, line, polygon, shape,
and block elements with
their associated database
records. CAD objects differ
from vector objects in that
CAD objects do not have
the rigorous spatial
topology of vector objects.
A CAD object allows for
overlapping elements in a
layered drawing order,
whereas in a vector object,
all elements are always in
one layer.

STEPS

M click the Add 2'
Layer(s) icon button

in the Group Controls
window

select the FootPrRINT CAD
object in the BLACKBRN
Project File

click the FooTPRINT ‘
layer icon in the layer
list of the Group
Controls window and
change Style to By
Attribute

%4 CAD Obiect Key Attribute Style Assignment

Key Field; Layer —s | Style Table; LAYERSTYLE —

This exercise introduces the third major type of ob-
ject: the CAD object. CAD objects contain point,
line, polygon, shape, and block elements with asso-
ciated databases. CAD objects are used for inter-
pretation and annotation layers, as well as for over-
lapping, layered spatial elements, such as lines that
lie in front of or behind polygons.

The rooTrrINT CAD object in the BLAckBRN Project
File contains outlines of the buildings in the study
site. Add a layer from the Control window by click-
ing the Add Layer(s) icon button, or from the View
window by selecting Quick Add from the Add Layer
icon menu. Select FooTrrINT from the BLACKBRN
Project File. The building footprints may display
in a single line style. To use line styles, open the
Layer Controls dialog (either click on the FooTprRINT
layer icon in the Controls window or select Con-
trols from the layer drop-down menu in the
LegendView), and then change the Style: option but-
ton from [All Same] to [By Attribute]. When TNT
redraws the display, the lines show in colored styles.
If you click on Specify... in the Layer Controls dia-
log, you can change the style assignments.

212 Group 1 - Group View 1

View Tool LegendYiew GPS Options

5] - ol2lRle/alQIaRE A &5 =/ E R ]

CAD layer wit|*

Help |

Type:

Style Object: [(Fron CAD Objecty

F Parcel baunda F—i

Attribute Yalue

12_105

_12_103

[
¥ 3] |[=
+ 1223 A2 £
+ 12_80 £
+ 811 _: £
+ 813 _: £
+ 814 _: £
£

0370, 041
0400, 05
0401, 04
0431

0456
0510
0620
0530
0620, 06

0680

0k Cancel Select Assign Edit

0685

Help

You can change line style

assignments by clicking on a style
and pressing the [Assign] button.

S p— P ] T
view:[ 1.4 Scale:| 5717 | [+| § JN 33 57 27.581 «=[ H 62 58 31.033

[Tine to drau: 1 Second |
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Displaying Geospatial Data

Database Pinmap Display

This exercise introduces the fourth major type of
spatial data object: the Database object. Database
objects contain records of numeric, text, and logical
fields that may have some spatial quality. A data-
base record may be related to a spatial coordinate
system in two ways: (1) each record may contain
explicit coordinate values, or (2) each record may
contain attributes that act as key fields that are linked
to other types of geospatial objects.

When database records contain map coordinate
values, TNT can create a “pinmap” from the data-
base records. The BLacksrN Project File includes a
database of police calls with such map coordinates.

Click the Add Database Pinmap icon button in the
Controls window. Then select the crime database
object from the BLAckerN Project File. TNT opens a
tabbed Pinmap Layer Controls window so you can
change various pinmap symbols and control param-
eters. For this exercise, accept the default settings
by clicking the [OK] button. TNT returns to the
View window and automatically redraws the display.

12 Group 1 - Group View 1

Yiew Tool LegendYiew GPS Options

BlE] 5 2| 8]|CICICHRS [A ] b =% 8

By FXY pinnap of ||

+ M CAD layer wit
B« [ Parcel bounda

Select tool
| to click on
a pinmap
symbol
and view
its
associated
| database

: + Bmiaciny record.

7 I/

RN—1 -~ K ] El

vieuz| 1.4 Scale:] 5717 _| [+] $ [0 39 57 27,589 «+| W 82 58 30,449
|Tine to draw: <1 Second |

y 04
, 051
» 0dl

Keep the current objects on screen for the next exercise.

TNT can link to external
database files in several
formats, or use its own
internal database format.

STEPS

M click the Add
Database Table
Pinmap icon in the
Controls window

M select the criME
database object in the
BLACKBRN Project File

M click [OK] to accept
default display controls

M open the database [
for the crivE layer
by clicking Show
Details, Show
Tables, and View

%EI

Table (refer to page 13)

M use the Select tool M
in the View
window to click on a
pinmap symbol

Table Edit Record
Record 36 of 69 {1/1 attached}
REPTHO: [38075-89

LAT: |39, 95772 deg —
LON:|-82,97467 deg —

CLASSIF: [y
ADDRL: [263
STRTL: [Carpenter

DAYSTRT: [Tha
DAYEND
DATESTRT: [4-Hay-1989 DD-HHH-YYYY —
DATEEND:
Z0HE: [
DISTRICT: 125
HANE: [Cent, Comn
SEX:
RACE:
RGE:
RODR?: [263
STREET: [Carpenter

PHONE__H_:

PHONE__B_: [253-7267

EHPLOYMNT

%1 [1835465

1714106

Help |

. Day Ca

-
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Displaying Geospatial Data

Theme Mapping

Theme Mapping applies
selected values in a
database to the drawing
styles used for elements in
vector and TIN objects.

STEPS

M click the PARCEL
object icon to open
the Vector Layer
Controls dialog

M change Style: to [By
Theme]

M click [OK] to initiate a
redisplay

M close this display Group
by selecting Group /
Close in the Group
Controls window

If you click [Specify...] next
to Style: By Theme in the
Vector Layer Controls
window, TNT opens the
Theme Mapping Controls
window. You can select
the database, theme field,
number of themes, and
color spread for drawing
styles.

57AUDI_TX_LAND_VA - Theme Mapying Controls

Thene Options

Vector and TIN objects can be displayed “By
Theme” so that selected values in associated data-
base tables control the display style of the elements.
For example, a “Flow_Capacity” field associated
with pipeline line elements could be used to deter-
mine the display color and style for all the pipeline
elements in a vector object.

In this exercise the Tx_sLbc_va (building tax value)
field from the county aubiTor database is used to
control the polygon display style of the parceL poly-
gons. A color spread from yellow to red has been
created so that churches, public buildings, and par-
cels with no buildings (zero tax value) display in
yellow, and parcels with the highest tax values dis-
play inred. Intermediate tax values are green, blue,
and purple.

The parceL vector object should already be on your
display from the previous exercise. Click on the
PARCEL Object icon in the Group Controls window to
open the Vector Layer Controls dialog. Select the
Polygon tab and change the Style: to [By Theme].
When you click [OK] to complete the operation,
TNT redisplays the parceL vectors in the style illus-
trated here.

5 Group 1 - Group View 1

I8 I= E3

View Tool LegendView GPS Options Helpl

@Bl +=f 28|S0 QSRS [ 5 b ] = E %8

Bl R XY pinnap of

o M CAD layer wit

Httrihute...IHLII]II[IR.TX_LHHI]_\"H Count: By Reference —
Classes: 5 Distribution: Equal Count —

Rounding: Home i [ zon 1866000

J Exclude first class from distribution

J Exclude last class from distribution

Bl B Parcel bounda)
EAve
0 - 490
430 - 104
I 1050 - 2!
[ osan - o

Hininun Haxinun Count Percent

Style

o 389 42 19,81
400 1014 40 18.87

1015 1589 a2 19.51 N
1590 2514 a5 21.70 [
2515 9800 42 19.51 [ |

B values in the
TX_BLDG_VA field are _'__
used to control the
display style of the

i Statistics
I Style Controls

PARCEL polygons.

Pattern: _Solid Filled — |Spe

4o..| Edit Stules...|

Spread Classes: ALl + Range: R %

I Color Spread: to: I Path:

Auto |

[ |
RH— ~ K ] =

Views:| 1.3 Scale:] 5964 | | $ W39 57 27.506 «+] W 82 58 31111

[Tine to drau: 1 Second [
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Displaying Geospatial Data

TIN Display and DataTips

This exercise introduces the final major type of
geodata: the TIN (“Triangulated Irregular Network™)
object. TIN objects consist of a network of triangles
formed from a set of x,y,z coordinate nodes in 3-D
space connected by line segments. TIN objects
provide benefits of speed and efficiency for pro-
cesses that deal with 3-D surfaces.

Select Open Group from the Open icon menu, and
select the TinLiTE Project File in sr_bata. From the
TINLITE Project File, select the Tingrour object, which
contains three layers: uses_DEM, RIGHTLITE, and
TINLITE. USGS_DEM Was extracted from a full-quad
elevation raster. RIGHTLITE is a reduced section of an
airphoto. TinLITE was extracted from a stereo pair of
airphotos in the Photogrammetric Modeling process,
and represents the derived elevation surface.

TINGROUP s defined so that a DataTip shows values
from two of the three layers in the group. Compare
the DataTip you see when your cursor pauses over
the image with the DataTip definitions for each layer
(select Setup DataTips from each layer’s drop-down
menu in the LegendView).

5z tinlite 2 TINgroup - Group View 1

View Tool LegendView GPS Options

A TIN object defines a 3-D
surface with a network of
node, edge, and triangle
elements.

STEPS

)

o}

select Open Group
from the Open
icon menu

select the sF_paTa data
collection and the TiNnLITE
Project File

select the TINGROUP
object

M select the View

window’s Options /
DataTips menu and turn
on the All Layers toggle
pause your cursor over
a TIN node to expose a
DataTip

select Setup DataTips
from the layer menu in
the LegendView

2imo) 2 _I_I_J_I_I_I_Iﬁ _I_l_ El=E5 0l

B[v’ E Elevation poil~

N

A DEM (Digital Elevation Model)
is a raster object whose cells
contain elevation values for a
surface.

Bl o B8 Extracted 512

¢ Spalial DataTip Selection

E? Extracted fro
General Raster Cells | 331

F Shou Fieid.. [oeik Valoe
Unibss Hone = | Beeinak Phasest[

Prefix: [DEN cell: Suffix:|

0K | Cancel |

0l J

~| Define a DataTip by selecting
a data attribute, prefix, and
suffix for each layer.

1.0 Scale:

o //7‘/?/ =
Raster layers can show an
image sample or color spread
in the LegendVlew

image to expose a DataTip
| that may give information
— from several layers.

For information on the 3D display of TINs, see the tutorial booklet 3D Perspective
Visualization. To see how TINs are used in Stereo-to-DEM and surface modeling, see
the booklets, Making DEMs and Orthophotos and Surface Modeling).
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Displaying Geospatial Data

Multi-Layer Display

One of the most powerful
visualization features of
TNT is the way it so easily
integrates geospatial data
objects of all types and map
projections.

STEPS

] in the View 2'
window, click Add
Layers and Add
Database Pinmap
and select the objects
listed

M click on each layer’s
object icon in the
Controls window and
adjust its display
controls

"

Several multi-object layout ob-
jects are included with the TNTIite
sample data. Click Open / Open
Layout on the main icon menu and
browse through the Lavouts
Project File in /BereA, /BLACKBRN, /
CB_DATA, and /SF_DATA.

View Tool LegendView GPS Options

This exercise builds a complex display from Raster,
Vector, CAD, and Database objects. Create a new
group and add these layers:

Raster: BLACKBRN / AERIAL
Vector:  BLACKBRN / STREETS
Vector:  BLACKBRN / PARCEL
CAD: BLACKBRN / FOOTPRINT

Database: BLACKBRN / CRIME

First use the Add Layer(s) icon button in the Con-
trols window to add the raster, vector, and CAD
objects. Then use the Add Database Pinmap icon
button to select the database object.

Whenever you select multiple objects for display,
be sure each one is registered to some spatial coor-
dinate system, as they are in this sample data. TNT
automatically reconciles different map projections
and coordinate systems, but if one object has no map
registration, then you will get unpredictable display
results. (To add map registration to an object that
has none, refer to the tutorial Georeferencing.) Ob-
jects must also share a reasonable spatial proximity.
A raster in Texas and a vector in Asia may be se-
lected together, but a

@i 2| D)2 L@ Sl CIERE o s k|5 & =% 8

Bl S XY pinnap of pol

« P CAD layer with b

By [ Parcel boundari{

B« B For use with ROL

Intersectin
Dangling Ho

B & 200 dpi scan of

full display would zoom
out so far that the ob-
jects would be too small
to see.

The transparency effect
for the polygons in the
PARCEL layer is achieved
in the Polygons tab of
the Vector Layer
Controls dialog. Set Style
to By Attribute (the pre-
defined styles for these
polygons specify 90%
transparency), and

H—

select one of the Enable

vieus| 1,5 Scales|

~
4896 ;_{l [+| §[n 39 57 28,203 «+] W 82 58 30,502

options in the Polygon

[Tine to drau: 1 Second

Filling option button.
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Displaying Geospatial Data

SML Script Layers

STEPS

The Spatial Manipulation Language (SML) can be
used to create a cartographic drawing layer for the
display process. Each time the layer is redrawn, the
SML script is executed and the output appears as a
layer in the View window.

Please note that the separate SML process (Process
/ SML) offers a full-featured language for creating
customized processes that manipulate and analyze
geospatial objects. (Refer to the tutorial booklet
Spatial Manipulation Language.) By contrast, this
SML layer feature in the display process is designed
with a much narrower purpose: to provide
customizable cartographic drawing functions. (More
complex SML display operations are possible with
the GeoFormula feature, which is introduced on page
20.)

Add the unLpHOTO / UNL raster object and the
BORDER.SML Script as instructed. The raster object
must be added first because the script bases its draw-
ing geometry on the raster’s map coordinates.

!l2 SML Layer Contrals (O]

Object Script |Ennrdinates |

N N Dup Yiew 1
File Edit Insert Syntax Help

iew GPS Options

M click Add Layer and

select unLPHOTO / +él

unL from the EpITRAST
data collection

click Add SML to

open the SML _I
Layer Controls @ﬁ
window

select the Script tab and
choose File / Open

* SML File

select BorDER.sML from
the ebiTrAsT data
collection

select the Coordinates
tab and change the
Projection System to
Universal Transverse
Mercator, Zone 14

click [OK] to close the
SML Layer Controls
window

click Change Order

/ Lower to move ﬂ

the SML layer behind unL

# Getting Started: 2D Display, page 19 K
# SHL Seript Layers

# for use with EDITRAST / UNLPHOTO.RVC / UNL
# Set Projection Systen for this script to [ GelX
# UTH, Zone 14 in the Coordinates panel.

DrauSetFillStyle{ "BnD")

FillRegion{ThisLayer,group,FullRegion)

DrauSetFillStyle{ ™"}

SetColorHame!{ “red") —

LineStyleSetRegion{ThisLayer,group, FullRegion)

LineStyleSetColor(255,0,0

LineStyleDraul ine()

inc = 20

r = 0.75 % inc

while{Line5tyleRoll{inc} != 1} £
LineStyleDrawfArc{0,0,r,r,180,180,0,0,0,0}

SetColorane{ "blue"}

LineStyleSetRegion{ThisLayer.group.FullRegion}

while{LineStyleRoll{inc} != 1) £
LineStyleDrawArc(0,0,r,r,180,180,0,0,0,0 [~
3

o] ST N EEL T

draws a border around
the raster object.

[~ 1
The BORDER.SML
- script illustrates how tete | |
a fancy border can R
be drawn with an 0.8 Scale:| 7639 | = §]

452109700 ++|

693639.00 n

Irau: <1 Second

SML display layer.
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Displaying Geospatial Data

GeoFormula Layers

STEPS

M click GeoFormula /

|
B

Add GeoFormula
Layer in the Controls
window

in the GeoFormula Layer
Controls dialog, select
Formula / Open

use the standard Select
Object process to select
GEOFRMLA / STRETCH2.GSF
for input, select Rrep,
GREEN, and BLUE from
CB_DATA/ CB_TM as
prompted

click [OK] to close the
GeoFormula Layer
Controls dialog

Group 1 - Group View 1

View Tool LegendView GPS Options

A GeoFormulaisacomputed display layer that uses
one or more input objects to derive a layer for dis-
play. It gives you a way to combine objects “on the
fly” rather than preparing objects for display ahead
of time with preliminary processing. A GeoFormula
is a dynamic display layer that contains a “virtual
object.” The GeoFormula layer does not create an
output object that is saved in a Project File. In-
stead, it creates a display layer that releases all its
system resources (such as disk space and memory)
when you are finished with it.

In the exercise on page 11, you used three raster
objects for component color from ce_pata/cB_Tm.
Create a new display group and follow the step list
on this page. When you are prompted for input ras-
ter objects, select the same cs_tm Project File, this
time adding the rep, Green, and BLUE rasters. If you
are familiar with a programming language, such as
C or BASIC, you should get a sense of how a
GeoFormula works by examining the script illustrated
below.

=[O x]
Help |

This GeoFormula applies a color

31 [ _I_I_I_I_I_I_ﬁ T EEELT

[ & GeoFornulal

£ & CEL RN
0b_jects | Yalues Script |l]utput | Previeuw

transformation to increase color
4 saturation. It translates the
RGB components to Hue-
Intensity-Saturation (HIS)
equivalents and applies a
saturation stretch.

ConvertRGBtoHIS{255,RED_Yalue ,GREEN_Yalue,BLUE_Yalue hue,intensity,saturation} A
zaturation = loglO{zaturation} = 50
ConvertHIStoRGB{255,hue intensity,saturation,Output_Red,Dutput_Green,0utput_Blue}

£

-

Creating and applying
GeoFormulas is an advanced
skill in TNT. Begin by working
through the tutorial booklets
Spatial Manipulation Language
and Using Geospatial Formu-

=]

E—
Vieu:| 1.0 Scale:|

=
123912 3| [+ $]

15569661 ++]

338197.49 3 las.

[Tine to draw: 2 Seconds
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Displaying Geospatial Data

Multiple Views with GeolLocking

STEPS

The Group menu in the Group Controls window of-
fers two selections that let you open multiple View
windows for one group. You can select Open 2D
View and Open 3D View from the Group menu to
open as many View windows as you need. The
GeoL ock feature automatically links the position and
scale between multiple View windows so that scroll
and zoom actions applied to one view automatically
adjust the linked views. You can optionally turn off
GeoLocking in one or more Views in order to adjust
viewpoint and zoom levels independently. A track-
ing cursor echoes the position of your mouse cur-
sor in all View windows that share some geospatial
extent.

One or more of the views can contain a 3D perspec-
tive view that can be controlled by an Adjust View-
point tool in one of the 2D View windows. (The 3D
tools are covered in another tutorial booklet: 3D Per-
spective Visualization.)

5% Group 1 - Group View 1

View Tool LegendView GPS Options

]

]

start with an empty
display group

click Add Layer(s)
in the Controls
window and select
cB_DATA / cB_comP /
_8_miIT

select Group / Open 2D
View in the Controls
window

observe that the %&
Geolock tool is E®
active in both Views
apply zoom and scroll
operations and observe
the linked view behavior
turn off the %&
GeolLock tool and [
observe the effect on
zoom and scroll
operations

o

I [=] B3

Help |

51 Group 1 - Group View 2

L Blsim] o ol2ielelala/aRs el hETR 58]

Yiew Tool Legend¥iew GPS Options He

JE T _I_I_I%_I_Iglﬁ e EIOY

E,ﬂ’.aa -bit R-G-B pac

A tracking cursor
shows the position
of the mouse in the
other 2D View.

View Options

‘&% view controls an

F An Adjust View-
point tool in a 2D

EEEFERET= S

=)

143774 =] gt 4]

=

161894.96 ++| 343937.87 n

Heading: [ 66 ¥ Pitch:[ -11 v/ Distance:| ] 9908

Tine to draw: 1 Second

The display process supports
both 2D and 3D views. For an
introduction to 3D display, see
Tutorial: 3D Perspective
Visualization.
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Displaying Geospatial Data

View-in-View

STEPS
M open the group

.._l
LITEDATA / SF_DATA / |

LAYOUTS / PAGE22

M select the View-in- B3
View tool in the
Group View window

M draw a View-in-View
box on the image
slide the box to a
different place and use
the elastic box resizing
tools

M notice the hide/ ﬂff
show check marks
in the legend layers

M right-click anywhere on
the image to reverse the
inside/outside View-in-
View rendering

£1% layouts # page26 - Group View 1

Yiew Tool LegendView GPS Options

When your display group contains several layers,
the layers on top may sometimes completely hide
the layers below. The View-in-View tool provides
one way to hide one or more top layers in order to
show the hidden layers. To use the tool, you draw
a box on the display and click Hide/Show controls
to choose which layers you want to see. The View-
in-View tool displays the “show” layers inside the
box, and the original view elsewhere. The View-in-
View tool gives you an excellent visualization method
for comparing two images.

The View-in-View tool is an elastic box that you can
resize or move around as you compare different ar-
eas of the layers.

For this exercise, open the pace22 display group
from the LITEDATA / sF_DATA / LAvouTs Project File.
The top layer is a scanned topo map of Castro Val-
ley. The bottom layer is the Hayward DEM. Select
the View-in-View tool and notice that the View-in-
View layer selection check marks in the legend view
indicate that the topo
layer is to be hidden,

_I_I_I _l _l_I_l@_l_lgﬁ EI_I_I_I_I_ L L]
% % 7

=
lgf « B Hauuard DEH F

Mﬁﬂt

LRl

Draw a View-in-View box
and slide it around to see

a layer that is hidden
below other layers.

and the DEM layer
shown. Thus, when
you draw a View-in-
View box on the dis-
play, the box shows
the DEM layer.

Hide the layers J
you don’'t want to

see in the View-in-
View box.

|| B 1:125000 hayua
ﬂﬂﬂ Hayward DEH Ra

vieu:| 2,2 Scale:|

4173770,88 =]

Show the layers !f

56258307 m you do want to

see.
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Displaying Geospatial Data

Zooming with Hotkeys

The display process provides a set of keyboard
hotkeys for quick display manipulations. These
hotkeys center zoom and pan operations on the lo-
cation of the mouse cursor.

For example, to zoom in on a feature, you could se-
lect the Zoom Box tool (see page 8), and draw a
zoom box around the feature. But with the hotkey
alternative, you simply move the mouse cursor to
the feature and press the “+” key on the keyboard.

The hotkeys all center the view at the mouse cursor:
+ zoomin

- zoom out

0 full view

1,2,3,4  zoom1x,2x,3x,4X

spacebar recenter (pan) at current zoom

Hotkeys save some steps when you would other-
wise need to switch between several tools. For ex-
ample, you can press the “-” hotkey to zoom out and
center the view over a selected feature. The equiva-
lent operation with the display tools would require
clicking the Zoom Out icon tool button, selecting
the Pan View tool, and drawing a line in the view to
define the pan operation.

12 Group 1 - Group View 1

Yiew Tool LegendView GPS Options

STEPS
M open a new view with
LITEDATA / SF_DATA/
AIRPHOTO / CIR146A
position the mouse on a
feature of interest and
press the + hotkey
position the mouse in
the corner of the view
and press the - hotkey
M experiment with the O,
1, 2, 3, and 4 hotkeys
recenter the view
several times at the
current zoom with the
spacebar hotkey

)

The numeric hotkeys work
at a set zoom level. For
example, from any other
zoom factor, the 4 hotkey
jumps to a 4x zoom level.
But if the view is already at
a 4x zoom level, the 4
hotkey has the same effect
as the spacebar hotkey: it
recenters the view at the
cursor position without
changing the zoom level.

EE TR o SN

o

7 L 58 ?
X Position the mouse cursor
at the east end of the lake |
. and press the 2 hotkey ...
AN "

»” by

& el
view:[ 2.0 Scale:[ 27802 "_||E 3] 4175951.71 < 57863

|Tine to draw: <1 Second I

Ll R
... and the display ]
zooms to 2x, centering &%

-
579893.7

e

4176011.41 <]

[Tine to draw: <1 Second
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Displaying Geospatial Data

Complex Display Layouts

STEPS

M select Open
Layout from the
Open icon button
menu

M select the pace24 layout
from the Lavouts Project
File in the BLACKBRN data
collection.

M click Show Layers P
in the Controls
window to expose the
layer lists

M move the cursor
between the groups and
note the Position Report
coordinates

Vocabulary

A Group can contain many
layers and be presented
in many View windows.

A Layout can contain
multiple groups as well as
legends, annotations,
scale bars, and other
complex layout elements.

The previous exercise introduced the capability of
using several related View windows in a single group.
Another level of visualization complexity is offered
by the layout feature. The Display Layout process
and the Hardcopy Layout process let you combine
multiple objects and groups in views of higher com-
plexity.

For this exercise, a sample Display Layout has been
prepared. Click the Open icon on the Display Spa-
tial Data menu bar and select Open Layout. Use the
standard File / Object selection process to choose
pace24 from the LavouTs Project File in the BLACKBRN
data collection.

Two groups are listed in the Layout Controls win-
dow. Click the Show Layers icon button for each
group to expose their layer lists. Each layer list is
the same as the layer list that appears in the simple
2D Group process we have been using. The main
row for each group offers analogous controls along
with the same icon buttons that appear in the Group
Controls window for adding and removing layers.

2 LAYOUTS / PAGE 24 - Layout Controls =[ofx]

Layout Group Options

Help

EEEIEEEEEE] =)

Multilayer visualizations of Crow Butte

@ [F (B oo Latitude / Longitude
@ [ .- b Crou Butte DLE Roads
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@ (8] ciooroup 2 5w | N o S ) ] 5 ) 7

3 )
0 - B EE IR IRE L AvOUTS / PAGE24 - Layout View |
View Tool LegendView GPS Options Help |

5 and Blackburn sample data can be
viewed side by side.
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@B B0 200 dpi | o crow Butte DI
P
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change from
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mouse cursor.
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Displaying Geospatial Data

Save Groups and Layouts

If you use the display process to view the same
spatial data many times during the life of a project,
you should take advantage of saved groups and
layouts. Layout and group definitions can be saved
as objects in Project Files. They contain arecord of
all your layers, objects, and display options, so that
you can return quickly to a complex view rather than
adding each component, object by object, every time
you want to view the materials. The layout and
group objects work even if your project materials
have been modified: if your raster objects have been
processed, or if your vector overlays have been ed-
ited, or if your database has been updated. Thus
you can view dynamically changing project materi-
als quickly and easily, as long as the object names
remain the same and the Project Files remain in the
same drive and directory.

Select Open/ Open Layout from the main icon menu.
Choose cB_DATA / LAYouTs / pace25, and then add
several vector layers from the ce_bpLc Project File.
Adjust the zoom level and any other viewing op-
tions, and click Save Layout As in the Layout Con-
trols window. Use the Select Ob-

Z2LAYOUTS / Page25 - Layout View 1
View Tool LegendVieu

A layout is an object in a
Project File that records the
layout and display specifica-
tions for a selected group of
objects. A layout may also
include scale bar, map grid,
legends, and other
annotations.

STEPS

]

]

]

8PS Dptians

select Open /Open
Layout

choose cB_DATA /
LAYOUTs / PAGE25

iz
click Add Layer(s)
and select several

2
layers from cB_bpLc

adjust the scale, layer
order, styles, and other
view controls
click Save Layout

As and choose a %
new layout object

=[0]x]
Help

ject process to create a new lay-

out object. e

A multilayer view containing objects
from several Project Files can be
saved and loaded as a layout.

2« [ Crov Butte DI

=« [ Crov Butte DI

|

B+ B 8-bit conposi
r I
|

5VJLAYOUTS / Page25 - Layout Contiols

Lagout Group Options
IS 5]l 28 ) ) [ - 4] @2
@ 8/ ooferove 1 ) ] | ] ¢
@ [ .- GoX Crou Butte soil type polygon overlay
@ [ & o Crow Butte DLG Roads

@ [F i o Crow Butte DLG Hydrology
@ i@ & b B-bit composite-color natural color} {
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views[ 1.0 scale:[ 1eara0 [ 3]

155693, 61 =] 33820441 n
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Displaying Geospatial Data

Measuring with the GeoToolbox

STEPS

M retain the layout =
LITEDATA / cB_DATA / @
LAYOUTS / PAGE25

M select the

GeoToobox tool in
the Group View
window

M click the Measure

tab in the |ﬁ|

GeoToolbox window
and select the Ruler tool

M draw an elastic
measurement line on the
image

M slide the line to a
different place and use
line resizing techniques
to change its length

M inspect the measure-
ment statistics in the
Measure panel

M change the measure-
ment units with the
Options / Measure /
Length menu cascade

[£1JLAYOUTS / Page25 - Layout View 1 - GeoToolbox

This lesson introduces a powerful and richly fea-
tured tool in the display process: the GeoToolbox.
Inthis exercise, you will draw a simple measurement
line. A much more complete survey of the
GeoToolbox is provided in the companion tutorial
booklet Sketching and Measuring.

The GeoToolbox window offers a row of tools and
several related tabbed panels. The measurement
tools let you draw lines and shapes of all kinds and
reports a complete set of statistics for each mea-
surement.

Click on the Ruler tool and select the Measure tab.
Draw an elastic measurement segment on the view.
You can adjust its length and drag it to a new posi-
tion. Each time you manipulate the measurement
line, the statistics in the Measure panel update to
show the new values. You can change the measure-
ment units displayed in the Measure panel with the
Options / Measure menu cascade.

You can record the measurement statistics to a text
file by selecting Measurement Record from the File
menu in the GeoToolbox window.

File Options

LI B I/ Fa s =] ol |=] kel el =[S [N EE]| b View Tool LegendView G5 Options el |

511/ LAYOUTS / Page25 - Layout View 1 (_[O]x]

Gelvst  Heasure | Sketch | Region | Controls | n @/miE] Al Ol2fRl@lai@ERE als(nE ﬂ!ﬁl&ﬂj

Length
fAngle

Heading
Start X
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52,3460d deg
37,65396

337866.48437 n
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Start Y
End X

End Y
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Type
Hininun X
Centroid X
Haxinun X
X Entent
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Centroid Y
Haninun ¥
Y Extent

155892,21635 n
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160064.69022 n
339604.79412 n
157978,45328 n

CBSOILS Lite
Yector
1122.02187
1453.00131
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2222.82312

The GeoToolbox provides a large selection f&§
of measurement and sketching tools.
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3
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Views| 1.0 Scales| 116208 “f[[+| § 155693.62 «+| 338204.33 n
I [

more complete
survey of the
tools in the
GeoToolbox,
refer to the
tutorial booklet
Sketching and
Measuring.
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Displaying Geospatial Data

Selecting Elements with Regions

Region objects are composed of vector polygons
and are used primarily for element selection opera-
tions. Your regions may represent things like prop-
erty boundaries, or watersheds, or feature polygons.
You can use regions to select point, line, or polygon
elements that lie inside the region, outside the re-
gion, partially inside, or partially outside.

In this exercise, a region is used to find all the wind-
mills within 100 yards of any stream. The region
object is a 100-yard buffer zone around the Crow
Butte hydrology. This buffer zone is applied in an
element selection operation on the weLLs object from
cB_WELLS, Which contains point elements.

Follow the step list on this page to open the pace_27
group and select the HyprosuFFER region object. In
the Select tab of the GeoToolbox, apply a few differ-
ent kinds of region selections and inspect the re-
sults. Since point elements have a location but no
length or area, there is no possibility of a point ele-
ment being partially inside or outside a selection
region.

STEPS

M select Open Group F—m
from the Open Nz

icon menu

select cB_DATA / LAvouTs /

PAGE_27

select the

GeoToolbox tool E’
click the Add buttonE,
in the Region tab

select the cB_weLLs /
HYDROBUFFER region object
choose the Select tab in
the GeoToolbox, and
click Perform Selection
M change the Test option
button to Completely
Outside and click
Perform Selection again

N B 8@ @ ®

A buffer zone can serve as
a region to select windmill
point elements within 100
yards of any stream.

512 layouts / Page_27 - Group View 1

Notice that the controls for the | s Logensises

GPS  Options

winpmiLL layer in the Group Con-
trols window make the weLLs point
elements selectable. When you
construct your own region selec-
tion operations, be sure to use the
Group Controls to make the element
types you want selectable.

Bl [ Hell 7 Hindnill ||
)
it conposite-

{Ilj layouts / Page_27 - Group View 1 - GeoToolbox

File Options

k= Ao ogelzieElelAlE X

Select |Heasure I Sketch | Region | Controls I 10

Perforn Selection

Bwio] -2 SlRRIQSY SRS QS fE - Ew 8|

Test: Partially Inside il
o App Conpletely Inside |;o onlyl
Partially Outside

Four different types of

Conpletely Dutside in the Test option button.

element selection are offered

2kl 15713792 <] 34000310 n
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Displaying Geospatial Data

Printing

First, select your printer
with Support / Setup /
Printers on the TNTmips
menu bar. Then the
hardcopy layout process
formats your layout for the
selected printer and paper
size automatically.

FlSpatial Data Display

New Hardcopy Layout

STEPS

M setup your printer in
Support / Setup /
Printers

M select Open /

Open Layout from |

the main menu bar

M select BLACKBRN / LAYOUTS
| PARKING

M select Layout / Print... in
the Layout Controls
window

212 LAYOUTS / Parking - Layout View 1

View Tool Legend¥iew GPS Options

TNT offers two types of printing: snapshot and lay-
out. Snapshot printing prints the contents of the
View window without special annotation or layout
control. You can print snapshots by selecting View
/ Print Snapshot in any View window. The contents
of the View window are posted to a temporary ras-
ter, and TNT opens a printer dialog so you can
choose a destination for the output.

To use the advanced composition tools
of layout printing, select New Hardcopy
Layout from the icon menu bar. The Layout Con-
trols window offers the same tools and features as
the Display Layout process (refer to pages 24-25).
You can add map grids, scale bars, and annotations
for color printers of any size and resolution.

For quick and simple printing tasks, you can use the
clipboard feature of your computer’s operating sys-
tem to paste screen captures into other software pro-
grams. Many simple editing and composition pro-
grams are available in which you can crop, edit, and
annotate complex screen displays captured from
TNT. Of course printing

Help

@i ) o] 212 @ Sl 2 G5 O e e e R

& of [E Colunbus, Ohio [+
« [E6roup 2
Byl B Group 1

200 dpi scan

A red boundary
line shows the
extents of the
paper.

Blackburn Community rroreer

£

screen shots limits your
output to screen resolu-
tion and image size, butin
some circumstances, that
may be all you need.

¢ Layout Group Options

251 A saf | B B [ [~ =] @[

* [ B o5 &fcroup 2 x|
R ) ) | O 0 o 5 3 | ]
@M fEx

= (-] ‘:%U‘o §§ 200 dpi scan of airphoto (uarped to match CADY
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J/ You can load the layout

=
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] illustrated here by selecting

[Tine to draw: <1 Second

the parkING layout from
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Customizing the LegendView

You can customize many aspects of the LegendView,
including the position and level of detail it shows.
You can even turn off the LegendView in order to
maximize the area on your screen for map and image
display, especially when you are working with sev-
eral view windows at the same time.

Open the pace25 group in the LITEDATA / cB_DATA /
LAavouTs Project File. The group opens with the
LegendView on the left side of the View window, and
legends for all four layers showing. Apply these
customizations to the view:

« Turn on the Right toggle in the LegendView /
Show menu cascade.

« Drag the separator between the panes to adjust
the width of the LegendView.

* Right-click on the soil layer and select Hide Leg-
end from the drop-down menu.

« Turn on the None toggle in the LegendView /
Show menu cascade.

Explore other options on the LegendView and drop-
down layer menus, and consider how they might be
useful.

217 LAYOUTS 7 Page25 - Layout View 1
Yiew PS5  Dptio

)

)

)

i LAYOUTS # Page25 - Layout View 1
View Tool LegendYiew GPS Optio

_I_I_I _IJ _I_I.

LegendView on the
left; all legends show

_I_I_I _I_I _I_I_I_I_I_I_Iglﬁ o

tions

STEPS

open the layout
LITEDATA / CB_DATA /
LAYouUTs / PAGE25
move the LegendView
to the right side with
LegendView / Show /
Right

drag the separator
between the panes to
adjust the width of the
LegendView

select Hide Legend from
the soil layer’s right
mouse button drop-
down menu

turn off the
LegendView with
LegendView / Show /
None

Adjust the width of the
LegendView by
dragging the separator
between the panels.

LegendView on the
1 right; one legend hidden
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Displaying Geospatial Data

Select Display Options

Setup...

ol TN

View Options,..

Custonize Toolbar,..

STEPS

M select Setup / View
Options on the Display
Spatial Data toolbar

M select the General tab
and choose Toolbar
Only on the Startup
Mode option button

M explore the other tabbed
panels for other default
program behaviors

M click [OK] to close the
Options dialog

Tabbed panels in the
Options dialog let you set
default behaviors for the
display process.

5!l Dptions

Startup Hode: Toolbar Only

I Verify Exit New Display Layout
New Hardcopy Layout
Hew 2D Group
Heu 30 Group

The display process offers a number of control set-
tings that let you customize the behavior of the pro-
cess. Thus, if you share a TNT installation
with others in your department, or if your
TNT installation is controlled by a sys-
tem administrator, some of the default
behavior you experience may be differ-
ent than that assumed in this booklet. In particular,
the default behavior of the display process is to
open with the menu toolbar only. However, if the
default has been changed with the Options con-
trols, you may wonder why your system automati-
cally opens a new 2D group on startup.

JMi[=1E3

i

Select View Options from the Setup icon menu on
the Display Spatial Data toolbar. TNT opens the
Options dialog illustrated below. Each tabbed panel
in the Options dialog offers controls that let you
customize certain behaviors in the display process.

The General tab lets you choose the startup and exit
behavior of the process. Select Toolbar Only in the
Startup Mode option button to conform the behav-
ior of your system to the default behavior used in
these exercises.

12 Dptions

General |Launut Iﬁrnup |3D Sinulation Layer |V1eu|
Default Layer Mame: Object Description [ |
I Autonatically ope Object Hane

File and Object Hane

0K Cancel

" General | Layout | Group | 3D Sinulation | Layer View |

General Layout |Eroup |3D Sinulation |Lauer |Vieu|

F Auto-create 2D group in new layout

F Expand group when add first layer

Pronpt to save “display layout” changes:

Pronpt to save “hardcopy layout™ changes: Hlways —

I Redraw after any change

F Drau laysrs uhen unhidden

T Update view as each lager is drawn
Hever 3 Auto-opsn 3D visupoint controls

If Opened I Autenatically Geolock nultiple views
Alvays  J—~ I Track mouse cursor betueen vieus

- Use right nouse button to perforn zaon or pan

0K Cancel

Refresh Interval {seconds):| 30
Help |
0K Cancel Help
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Displaying Geospatial Data

Online Reference and Help

The TNT Products CD provides over 2900 pages of
reference material in the Online Reference Manual,
plus over 1700 pages of tutorial and application
booklets. The Reference Manual can be installed to
your hard drive with TNTmips as an option during
the installation process. The TNT products CD also
lets you install the free Acrobat Reader to view and
print the documentation.

If you install the Reference Manual, you can launch
the Reference Manual by selecting Display / Refer-
ence Manual from TNT’s main menu bar. If you
choose not to install the Reference Manual, then
the Reference Manual selection on the Display menu
is disabled, and you can browse the manual directly
on the TNT Products CD by opening refman.pdf in
the Reference Manual directory.

To access the series of tutorial and application book-
lets, open an index screen by selecting

STEPS

M select Display /
Reference Manual...
from the main menu bar
to open the Acrobat
Reader

M click Basic System
Operations in the initial
Volume Index view

M select RVC Project File
in the bookmark panel in
the next view and read
the description of the
logical TNT Project File
structure

B Adobe Acrobat - [refman. pdf]

Help / Getting Started on the main TNT
menu bar. Then select any booklet by
clicking on its title. Check the
Microlmages web site for new and re-
vised booklets at www.microimages.com.

& |nthe initial Volume
Index window,
select Basic
System Operations
to open that
document. \

B-/-LH&BaRERT - L Dlsplay
“ Then click the table of g
contents bookmark for RVC | | Edit
Project File, and read about | [

! . Search
the structure and organiza- || Process
tion of the unique TNT L

) - upport
Project File. PUPP
\ Appendices
RVC Project File Gloshary
et ssx85in | O — f1 4

Volume Index

page 31



Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes a complete line of professional software for advanced” j
geospatial data visualization, analysis, and publishing. Contact us or visit-our web site-for

detailed product 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, imagey .
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 perfect for

those who do not need the technical processing and preparation features of TNTmips.

TNTatlas TNTatlas lets you publish and distribute youf 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 free TNTclient.

TNTIlite TNTIite is a free version of TNTmips for students and professionals with small
projects. You can download TNTIite from Microlmages’ web site, or you can order

TNTlite on CD-ROM.
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