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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 be TNT Product Concepts. 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
DVD, you can download the data from Microlmages’ web site. In particular, this
booklet uses objects in the CB_DATA, BLACKBRN, EDITRAST, and MapPLO data collec-
tions. Make a read-write copy of the sample data on your hard drive so changes
can be saved when you use this data.

More Documentation This booklet is designed as the first in the tutorial series.
Further general system information is provided in the TNT Product Concepts
tutorial, which covers 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.

TNTmips® Pro and TNTmips Free TNTmips (the Map and Image Processing
System) comes in three versions: the professional version of TNTmips (TNTmips
Pro), the low cost TNTmips Basic version, and the TNTmips Free version. All
versions run exactly the same code from the TNT products DVD and have exactly
the same features. If you did not purchase the professional version (which
requires a software license key) or TNTmips Basic then TNTmips operates in
TNTmips Free mode.

This booklet refers to TNTmips, TNTedit, TN Tmips Free, 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 with the excep-

tion of the exercises on adding web layers, which require the professional version
of the TNT products (except for WMS and ArcIMS layers).

Merri P. Skrdla, Ph.D., 18 September 2010

© Microlmages, Inc. 1997-2010

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 any TNT product:
http://www.microimages.com
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Displaying Geospatial Data

You can install the TNT products from a DVD or
after downloading from Microlmages’ web site. An
Installation and Setup Guide in Adobe PDF format
is provided in the root directory p
of the TNT products DVD. You
can also download or view the in-
stallation booklet from Micro-
Images’ web site.

The exercises in this booklet use
sample data available with the
TNT products. Copy the sample
data to your hard drive. Making a
read/write copy enables display
parameters and other information
to be saved. The data and docu-
mentation can be downloaded from Microlmages’
web site. A large collection of Technical Guides on
individual features is also posted on Microlmages’
web site. Consult the TechGuides for newer fea-
tures that may not be included in this booklet. A
collection of Quick Guides, which provide helpful
hints for using the TNT products is also available.

The geospatial 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 SML
scripting language, the import and export pro-
cesses, and file maintenance procedures.

* TNTeditis TNTview plus the geodata editor, and
georeferencing.

* TNTmips is the complete suite of TNT display,
editing, manipulation, and support processes.

The exercises in this booklet describe the Display
process as it appears in the TNTmips Pro, TNTmips
Basic, and TNTmips Free products. Only slight dif-
ferences in the way you launch the process appear
in TNTedit and TNTview.

for Window:

Install TNT

Windows computers begin
each TNT session with the

Microlmages splash screen.

.. _.Providing professional software for
£ geospatial analysis that integrates GIS, image analysis,
| digital cartography, surface modeling and web geodata access

nd icintosh platforms

A new edition of TNTmips
that includes the latest error
fixes is posted weekly on
Microlmages’ web site (no
software is error free, but
Microlmages is very
responsive to fixing errors).
The posted development
version also contains newly
added features. You can
install and run the
development version and
also run the current release
version of TNTmips.

The exercises in this
booklet on pages 4-10
introduce basic object and
display concepts. Pages
11-21 introduce each type
of internal spatial data
object. More complex
visualization and output
features, including the
types of Internet-based
layers supported are
covered on pages 22—42.
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Displaying Geospatial Data

Start TNTmips

The tutorial booklets refer to
menu choices with a menu
path notation. For example,
choosing Display from the
Main menu is indicated with
the menu path “Main /
Display.”

42 TNTmips Pro DY 2011 #16227

Main | Image Tileset Geometric Terrain  Convert  Script Tools  Help

Launch TNT for Windows and Mac computers by
double-clicking on the TNT program icon created
during installation. The system also starts the X
Server, which provides the operating environment
for TNT (MI/X on Windows and X11 on the Mac).

TNT displays its main menu with the items Main,
Image, Tileset, Geometric, Terrain, Convert, Script,
Tools, and Help. This booklet uses the Display pro-
cess to introduce the main types of geospatial ob-
jects used in the TNT products: raster, vector, CAD,
TIN, shape, and database. The exercises show how
to display both simple and multi-
object/ multi-layer views.

Display...
Edit...
Georeference. ..
Irnport...

Export...

Assemble

Print From

THT atlas...

Exik

STEPS

M launch TNT from the
desktop

M select Main / Display

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

M click the New icon D
button and select
Empty 2D from its menu

5 Display Manager

When you choose Display from the Main menu,
TNT opens a Display Manager window. Icon but-
tons on the toolbar give you quick access to fre-
quently-used functions. For these introductory ex-
ercises, we will use the simplest form: a 2D display
group. The Display process also supports 3D
groups, display layouts, and page layouts.

When you are finished with a TNT session, close
each active TNT process. You exit Display by se-
lecting Exit from the Display menu in the Display
Manager. You exit TNTmips by selecting Exit from
the Main menu on the main TNT menu bar. You can
also exit a process using the close icon in the main
window’s title bar. The X Server automatically exits
when the last TNT process is closed.

Display  Add  Optic
SECIET
20 Display...
30 Display...
Display Layout

@ EGEREER

Page Layout

Add Raster... i F\:

From Template...
Empty 2D

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

Display Group View and Manager

When you choose to open an empty group, the Dis-
play process opens a Display Group 1 View 1 win-
dow (hereafter called the View window) and lists
Display Group 1 in the Display Manager window.
Other choices in the Display Manager will result in a
prompt for you to select an object. Object selection
is discussed in the next exercise.

The Display Manager window lets you add and re-
move display groups and layers, and lets you exam-
ine the attributes associated with each object by
manipulating the expandable list of objects in each
group. Many of these functions are also available
in the legend area of the sidebar.

The Display process lets you simultaneously open
multiple View windows, plus 3D groups, display
layouts, and page layouts. This booklet introduces
display for 2D groups. Other tutorial booklets treat
using page layout displays for map and poster de-
sign and 3D perspective and stereo visualization.
There is a single Display Manager window to man-
age all of your views.

STEPS

M inspect the interface
components of the
Display Group View
window

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

M right-click on the Display
Group 1 item in the
Display Manager list and
select Close Group from
its menu (on a Mac, use
command-click for the
right-click function)

O E il | H sa 2 0 ®530)

Group Settings. ..
Set Scale Ranges. ..
Set as Active Display
Redraw Group

Zoom ko Extents

Close Group

4% Display Group 1 - View 1 (3552)

View Tools GPS  Options Hotkeys

ROSR2QCQCEQLSAw [T w»Q BAREE

i

The Sidebar may contain the
legend, a magnifier, and a
locator for the geodata in the
View canvas.

These buttons open

Display  Add  Options

The View canvas of the
Group View window
shows a multilayer display of
your geospatial project
materials.

Help

and close sidebar

O S E s

Hes@BREREER

components.

ITlme ko draw: EI‘EII33| | ‘

ﬂDisplay Group 1

The companion Display
Manager window provides
tools to add, remove, and

i

examine each layer in the view.
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Displaying Geospatial Data
File and Object Selection

Most processes open a standard Select Objects dia-
STEPS log so you can navigate through drives, directories,
M select 2D Display from and Project Files to locate input and output project
= tehxzr':ienvé 'tf:;nsrzlz r:; materials. In the exercises on this page and the next,

Object dialog that opens | YOU will select several objects for 2D display from
the TNT sample data. For purposes of illustration,

we assume your sample data is on drive C: in /DATA.

Display Add  Cptions  Help The TNT Project file has an RVC file extension.
M2 EiE S e += 3 Many additional file types are supported for direct
| 20Diplay.. o1 use or by linking to files in their original format.

2D Display...

Shape objects have no corresponding internal ob-

S ject type and are supported by direct use or linking

Page Layout

e i i only. File types supported for direct use have a
Empty 2D same-named file with an RLK extension when needed

for ancillary information created in TNT, such as
georeference, styles, and additional database tables.

A Project File is the TNT data structure for all raster, vector, CAD,
TIN, database, and text materials, as well as associated subobjects
(such as georeference control and display characteristics).

Switch between Web and Each arrow drops down a list of the contents
local layers using this of drive/directoryffile to its left.
arrow. This arrow

12 Select objects 1o display (3552) Al drops down a
Click on the Brolse | Catalog Seaph | Catalag Results | Catalog List | list of recently

selected

. . . ’]E ~ Computer ¥ C: = DATA = blackbrn = blackbrm.rve = ¥ @
icon in this _—"| objects/files.

. Mame (1 Folder, 10 objects) [Modified | Size [Type [ -
pOSItIOﬂ to gO [ DisplayGroups Folder | |

up one Ievel II"I lAERIAL 2004-06-03 12=ve Dx*ﬂ'_ . .
) g2 crime 2004-06-03 1. A Project File may contain many
the directory. I CuRes 2004-06-03

B8 DUMRSTERS 2004-06-03 zln Qifferent types of objects; the
8 FOOTPRINT 20050512, + list can be set to show all types

%E{f“t /ﬁgfﬁmor only those selectable in the
, PaRCEL Iwscs % current operation.
An icon — | 4 e

|
shows the Fles Jal £ Selectable drve Jtsd bkl Dm0 [pz =] Objects[al =
type of each e
item in the o 2 You can view all files in a
list. Name [Location directory, only RVC files, or
other selected file types.
Grayed-out - \\ : !J{l
interface \ of Cancel | Skip
elements are not X
active in the
current context. Already selected items appear in this list.
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Displaying Geospatial Data

Select Display Objects

M Select the C:/DATA/BLACKBRN directory from the
object list; TNT shows you the Project Files and
other file types that can be directly displayed in
that directory.

M Navigate into the BLACKBRN Project File from the
object list (click on the icon that represents the
file or double-click on the file name); TNT shows
you a list of objects and folders inside the Project
File.

M Click the Add All button to add all select-
able objects to the selection list (note that +
the layout is not added to the list because it is
not selectable in this case).

M Click the [OK] button to complete your selection
and close the Select Objects dialog. TNT auto-

matically displays the selected objects in the View
window.

When you complete these steps, your View and
Manager windows should look like those illustrated
on pages 8 and 10, respectively.

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

A Project File may be logically organized
to include one or more Folders.
Observe the DispLavGroups folder in the

object list (but do not
select it). \D7

JE3+ computer + i - paTa - - Awe
3dsim

Name (14 files) ~ I
75

arsenic
attrigt
attmgtl
Austin
auwld
basic
berea

- blackbrn

L —

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

If you do not have the
sample data on your
computer, copy it from the
TNT products DVD or
download it from
www.microimages.com.
The sample data for all
tutorial booklets is in a
single .zip file.

Objects

A Project File or a Folder
may contain several

objects. For this exercise,
you will select all the
selectable objects in the list.

Project Flles are read or write locked during usage to protect your data. A read-
locked file can be opened by another process for reading but not for writing. The
Windows OS manages most file locking but if your files are on a networked drive or
you are using a Mac, file locking is handled by TNT. If your computer shuts down
abnormally while a Project File is locked by TNT, you can unlock it by deleting the
.LOK file (such as sLackern.LOK) located in the same directory. For additional informa-
tion on file locking, see the Understanding and Maintaing Project Files booklet.
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Displaying Geospatial Data

Using the View Window

4% Display Group 1 - View 1 (5B8B4)

View Tools GPS Options Hotkews

ROSRCQCEDBEAW 2 T” w20 BAKEE

mEs |3

-
B B sTreeTs

A g ¥ e

In the previous exercise,
you selected all the
displayable objects in the
root of a Project File. Now
your group contains eight

Dangling
Bl B parceL
0370
[ odoo
O o
oo
O Joss
|,
| — =
||§O\ & ‘

P i 8 +
A show/hide checkbox . #
1 determines the visibility
Intersectin i

i= for each layer.

scale and posmon readouts are *
updated as you change the
view zoom and cursor position T

layers, including: AERIAL (a
raster object airphoto),
FooTPRINT (CAD outlines of
+ buildings), and PARCEL
(vector polygons) among
others. After layer selec-
tion is complete, TNT up-

[[rime to [ [w 52 55.30.15 Was 57 27.67

|W 8255 30,15 N33 57 27.67

Juesoo |

STEPS

M the Reposition tool
is active by °
default; hold the left
mouse button and drag
to reposition the view or
roll the scroll wheel
away from or toward
you to zoom in/out

M click the Zoom box
to draw a zoom a\
area

M Zoom to Maximum
Detail matches
raster cells to screen
pixels

Your preference for
whether the zoom box tool
requires a right mouse click
to initiate the zoom or simply
zooms when you release
the mouse is set with the
View Options opened from
the Display Manager.

Refresh Zoom to
Full Zoom Active

in\ Layer

Zoom to
Locatlon Geglock Geowewe /_ayer ZOC{m

dates the layer list in the
Display Manager window and the Legend (if open)
and displays the group in the View window.

Icon buttons across the top of the View window
present many display control features. Use the de-
fault reposition tool to drag the view in any direc-
tion (hold left mouse button) or zoom in and out
with the scroll wheel. Click the Zoom In button to
enlarge the contents of the view. Click Zoom Out to
reduce the scale of the view. Select the Zoom box
and draw an elastic box on the display image. When
you finish drawing the box, the display zooms to
the extents of the box. Click the Maximum Detail
icon to see a “1X” view (1:1 raster cell to display
pixel). Click on Full to fit the whole group to the
current window size.

The default layer name used in the Manager and
Legend can be the object name, object description,
or file and object name. This option is set on the
Layer tabbed panel of the Options window opened
by choosing Options/View Options in the Manager.

Previous /

Add  Next Marked

Launch GeoToolbox

/
[ERigNH %Qﬂawmﬁ‘ﬂ & |_/k <../... @Qk[ﬁ

Stop Previous

Zoom Zoom to Stereo Snapshot
out Max Detail

Mark Toggle Unmark

Select View'-in-
Exclusive Marked All  Reposition ew
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Displaying Geospatial Data

Legend, Magnifier, and Locator

The sidebar on the left side of your View window
may contain three optional components: the Leg-
end, Magnifier, and Locator. The sidebar as a whole
and each of its components can be resized. On the
preceding page only the Legend is shown.

The Legend provides many of the same features as
the Display Manager directly in the View window.
You can turn layers on and off and open the Layer
Controls by clicking on the associated icons. Layer
order can be changed by dragging. A right mouse
button menu also provides access to these func-
tions and others.

The Magnifier provides a 4X zoom (by default) of
the layers in the view centered on the cursor loca-
tion. The current zoom level of the Magnifier is
shown between the control buttons for increasing
and decreasing the Magnifier’s zoom level.

The Locator provides an overview of all selected
layers with a rectangle that represents the current
extents showing in the view window. You can move
this rectangle to change the area being viewed and/
or resize it to change the zoom level of the main View.
You can turn layers off in the Locator from ﬁ;z,;;,‘;
the right-click menu for the Show/Hide =y~ "™
checkbox.

You can also open a separate Locator window (Dis-
play/Open Locator View in the Display Manager). A
single Locator window is used to manage all of the
open views of the same display. A rectangle is used
to represent the extents of each open View. You can
change the colors used by changing the primary and
secondary graphic tool colors in the GeoToolbox
(Options/Graphic Tools). The primary color is used
to indicate the view extents for the view the cursor is
over. All other view extents boxes are shown in the
secondary color. You can also change the back-
ground color for both versions of the Locator.

F Locakor
A

5% Display Group 1 - View

| View Tools GPS Options |
Control B o [ UTILITIES
zoom E‘mﬂREErs
level of qu,,
Magnmek """ u
Legend
On/Off
Magnifier | ochtor H! a
On/Off  opjoft  Sidebar
STEPS

M use the icons at the
bottom of the sidebar to
turn optional compo-
nents on/off (note that
the icon to reopen the
sidebar moves to the
left margin of the View)

M with the Locator on,
turn off several of the
vector overlays

M choose Display/Open
Locator View in the
Display Manager
window

Hide All

Layers

Refresh

Track mouse cursor
between views

[ . [#]wezs8311 N3gs7
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Displaying Geospatial Data

Using the Manager Window

STEPS Each primary row in the Manager window corre-
B click the expand/ sponds to one layer in the View window and gives
collapse boxes for the .
Parcel layer and again you access to features related to the display layers.
for its 214 polygons The layer list is presented with expandable tree con-

M tum on the show/  off | trols. You can access secondary rows of subordi-
hide checkbox for nate information and controls for a layer by clicking

the AUDITOR table . .
& select Expand Al its expand/collapse box. You can expand the entire

Layers from the right- list for a group by selecting Expand All Layers from

gutton menu for Display | the right mouse button menu for | cntek..

rOUp 1 . Setup DataTips...
M click the object icon the group. = S Refeflis
. . : Set as Active Layer

for the Parcel layer An object icon for each layer | peume "

and survey the Vector |}, the object type (raster, vec- = RedamLaer

Layer Controls dialog Zoom to Extents

that opens tor, shape, CAD, TIN, ... more on | vewmetadata...

M inspect the right-button | object types later). Click on an ob- Ezl";i"ct:!t;'n‘m
menu for several layer | jecticon to open a Layer Controls | wakbyqury...
types . R

& select Remove All dialog that offers display controls —
Layers from the right- and options for that layer. Raiss

button menu for Display

Group 1 to prepare for .
the next exercise each layer offers functions appro-

priate for that layer. Compare the right-button menus
for a raster and vector layer in the list.
Also note that every level in the Manager
has an associated right-button menu not
just those representing display layers.

Inkernal Element Details. ..

Lawer

A right mouse button menu for _resoton

Remove Layer

isplay Manager (2780)

Display  Add Options  Help

N2l BB EREREEE

=] ‘5 Display Group
Bl e uTTLITIE 1M
x 4 233 po Set Scale Ranges...
= ﬂ STREETS et as Active Display
I " a5 ne: Redraw Group
x"._éﬁq niod Zoom to Extents
Bl o8 PARCEL  Hide All Layers in All View
=] xf) 214 po Hide All Layers in Hon-locator view(s)
[ E' Par Hide All Layers in Locator Yiewi(s)
BB e gl Layers in 4l view

p Settings...

Display Manager (2780)

Display  Add Options  Help

N Ha @ ELEREES
= Display Group 1 (8 layers)
ﬁ'Pnles, fire hydrants, drains, etc.

| & ol Unhide All Layers in Mon-locator Yiew(s) ﬂFDr Lse with ROLTE kool
= \
_|5&ral Unhide All Layers in Locataor Yiew(s) ﬁparce\ i
o B8 fight
!:u e Expand All Layers m madel of praposed neighborhood lighting plan

ﬂ" CAD layer with hause and building Foatprints and street cuf

ﬁ'Waste disposal Facilities same |aye rs as shown

ﬂ\factur object showing cu N

mZDD dpi scan of airphato at left Wlth Iayer name
= from object description

| instead of object name

Collapse All Layers
Bl rooteRr i
. Unmark All Elements

Mlscice & et
& /8 oLvpsTEr urn lement: Marking

¥ = 85 poir Common Raster Settings...
= ﬂ CURES  Remaove All Layers

x /228 lini Close Group
El B agrIaL

.7 AERTAL - 200 dpi scan uf/éuhutu {warped to match 7l

Above: one row for each layer. Left: the

mi— Explore the right mouse buttonz layer tree has been expanded to reveal the
menu for each layer type and hierarchical presentation of features and
level in the hierarchy. information.
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Displaying Geospatial Data

Add a Single Raster

A raster is a geospatial data object that may contain
an image, such as a digital photo, a satellite image, or
a scanned map or it may contain other numeric data,
such as elevation. A raster is a two-dimensional ar-
ray of cells. If you have ever used a paint program,
you may be familiar with common raster formats, such
as TIFF, PNG, JPEG, and GIF.

An 8-bit “composite color” raster uses a color table
to map each raster cell value into one of 256 discrete
display colors. Each display color in the color map
generally represents a compromise to represent a
collection of similar colors that occur within the im-
age when the separate red, green, and blue compo-
nents are combined. 8-bit rasters that lack a color
map are displayed in grayscale.

16- and 24-bit rasters provide truer colors because
the image is represented by 65,536 or 16,777,216 pos-
sible colors, respectively, instead of a mere 256. 24-
bit imagery is more common but cannot be distin-
guished from 16-bit by the human eye unless all the
colors in an image fall within a very narrow range of
the spectrum.

The TNT products support the use of a wide range
of raster types including 1-bit
binary rasters to 128-bit com-

Wiew Tools GPS  Options  Hotkeys

STEPS

M click the Add *
Objects icon in the
Display Manager

M select cB_bATa/ cB_comp/
_8_BIT

M right-click the layer
name in the Legend to
see the layer menu for

_8_mIT

M click on the object
icon then on the .
Edit button for the Color
Palette and note the
available colors

M choose File/Close in the
Color Palette Editor
window

M select Remove Layer
from _8_BiT’s Legend
layer menu

Note: you could also click
on the Add Raster icon and
choose Single from its
menu.

plex number rasters. Gray- |20$2QQ8ES
scale, color composite, and
hyperspectral rasters are sup-

ported.

et as Active Layer
Rename
Redraw Layer
Zoom to Extents

Zoom to Mazximum Detail
View Metadata...

View Extents...

_8_BiT is a composite color TM
(Thematic Mapper) satellite
image of the Crow Butte 7.5-
minute map quadrangle in
Nebraska. 8-bit color was more
common in the early days of
digital imagery when display
memory and file storage were
very expensive.

Object Coordinates...

View Histogram...

Enhance Contrast..,
Colar Balance...

Edit Colors. .,

Auto Colar Map. ..
Relief Shading. ..
Examine Cell Values. ..

FEO\T Edit Mask...

Remove Layer

e
| Click the rig
Image Band Correlation. .
| the layer name in S8
" the Legend and |
. examine this i
| drop-down layer
' menu.

5
ht
mouse button on

[+ [ sasrereTmrr——

[w 1031846 N4241 16 11145381
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Displaying Geospatial Data

Select a Three-Raster RGB Set

#% Select raster objects to display (2852) M=l A color image can be created from
Brwse|catalogsearch\cata\ogResu\tskam\og List | three Separate raster ObjeCtS When
| ~ Computer - C: ~ DATA « ch_data = ch_tm.ruc v @ . .

e o = T = [P m|| each raster object is used to control
2004-06-03 93.5KE Raster
WU 475K Roster one color component: one raster ob-
2004-0e-03 8.1 KB Raster . .
2004051353615 Rostar ject provides the red component, one
e the green, and one blue. Use compo-
2004-0e-03 111 KB Raster
RO SRS Roseer nent color raster display for viewing
E /] selected bands from multispectral im-

Files 34l = Selectable drve 3jp2 dsid Jadf ) |bmp ¥] Objectsfal =
—selerted age sources, such as 7-band TM sat-
Object [ Name: |Location | . . . . .
hed 3 CHDAT AT St e ellite images. By assigning various
Green PHOTO_IR CHDAT Ach_datalch_tm.rve
E:ue RED C:ADAT A|cb_datalch_tm.rve . bands to the RGB Components, you

o |erd|| can view and analyze false-color im-

' ages, such as illustrated below. [Other

To select rasters to display : : :
multiple-component raster display modes use input
as red, green and blue, P P play P

click on the object icon or rasters for hue, intensity, and saturation (HIS), or as

double-click on its name to hue, brightness, and saturation (HBS) components. ]

add in red-green-blue order. . .
9 You can also add a set of raster objects as a single

STEPS RGB layer by clicking on the same icon used to add
M click on the Add Raster | any type of single-object layer. If you select three
icon, and choose Red- | ¢qregistered, coextensive raster objects with red,

Green-Blue . o .
¥ select v u5 PHOTO IR green, or blue in their object name, they will be added

and Rep from cB_DATA / as a single RGB layer.
cB_T™ in the order .. . .
specified If your computer is in a 24-bit color display mode,
M select you will see a true 24-bit color image (each of the
Remove {.‘.!gmsplaycmuw ~View 1 (2852) component raster ob-
:_rﬁx?:he G;ew ;;u\s ;5@(};;; gtkivs e o6 jects provides 8 bits of
o BB 2 (LK ww . .
layer il - e —{ information). If your
menu in £ computer is in a 16-bit
the or 8-bit display mode
Display (not recommended),
Manager . .
Display automatically
reduces the 24-bit
color information from
the RGB raster objects
into an optimally cho-
sen palette with the
B appropriate number of
o JR— -
[Ea= ) colors.
||1au E 155720Hm Jw 1031846 N4zdL 16 Jiaszrr ]
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Displaying Geospatial Data

Quick-Add an RGB Set

In addition to adding RGB sets as described in the
previous exercise, you can add RGB sets using the
Add Objects icon if the layers in the set are
coregistered (with the same orientation and geom-
etry), coextensive (having the same extents), and
appropriately named*. Coregistered, coextensive
rasters have a 1-to-1 cell correspondence with the
same ground area represented by the corresponding
cells in each raster.

This quick-add lets you use the same Add Objects
icon used for single rasters and other single objects
to create a multicomponent raster layer alone or in
combination with other layers. Multiple RGB sets
can be added with a single use of the Add Objects
button as long as they have different extents. If
multiple sets with the same extents are selected, all
are added as separate, single-raster layers.

If red, green, or blue is included in the object name,
it is appropriately named for use with this quick-add
feature. Color name identification is case insenstive
and will utilize localized color names if your TNT
productinterface is in alanguage other than English.
Because the multicomponent band identification is
made by name, you do not need to select the rasters
for an RGB set in red-green-blue or-
der.

sk Display Group 1 - View 1 (2852)
Yiew Tools GPS  Options HotKeys

STEPS

™ click on the Add
Objects icon in the *é
Display Manager

M select GREEN, BLUE, and
RED from CB_DATA/ CB_TM
in any order, then select
cssolLs_LITE from the
cB_solLs Project File

M select Remove All
Layers from the right-
click group menu in the
Manager window

* Different null specifica-
tions will prevent
coregistered, coextensive
raster sets from being
added as a single,
multicomponent layer.
Having the same null
specification means that all
three rasters have an
individual null value, all
three have a null mask, or
all lack a null value or null
mask. To read more about
null values and null masks,
consult the Working with
Massive Geodata Objects
booklet.

EEX

GOOR2RAAEDBUAG & [T7 w0 B

B« cesons_L{3

— Selected

e
SrhRe &
Mame |Locatmn BF
B creen CHDAT Alch_dataich_tm.rvc Bg
B ee C:\DAT Alch_datatch_tm.rvc Eialse
B rep C:\DAT ek _datalch_tm.rvc s
B cBs0Ls Lie C:\DATA\(hjata\[h}lm\s.rv( 44 Display Manager (2852)

M= 1

Display Add  Options  Help

NE2EiE M= ERER

=] Display Group 1 (2 layers)
B BSOS Lite
B f B RED, GREEN, BLLE
I RED - Thematic mapper band 3
UM GREEN - Thematic mapper band 2

Three rasters and vector EMELUE - Thematic mapper band 1

selected become one [

multicomponent raster layer FEpE T

with a vector overlay.

|150E 155720 m

W03 1846 N4z 41 16 1:145311
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Displaying Geospatial Data

Vector Object Display

A vector is a spatial data

This exercise introduces the second major type of

object containing point, line,
and polygon data. Vector
objects often contain
features with associated
database values, such as
e agricultural fields and
crop information,
¢ political districts and
population data,
¢ well locations and
pumping capacity, and
¢ highway segments and
paving type.

STEPS
M click on the Add +é
Objects icon in the
Display Manager
select the /TNTDATA/
BLACKBRN directory, the
BLACKBRN Project File, and
the PAaRCEL vector object
click on the vector E
icon or select
Controls from PARCEL’S
right mouse button layer
menu in the Display
Manager or Legend
on the Polygons panel,
select Style Land_Use

“

Click on the Polygons tab to
expose the associated panel.

5% Yector Layer Contrals (31 64)

Obiect | Foiits | Lines  Polygors |Nudes | [Ehel | ks |

geospatial data object: the vector object. Vector ob-
jects may contain point, line, and/or polygon ele-
ments with associated database records. A sample
vector object from the Blackburn neighborhood in
Columbus, Ohio shows property parcels and asso-
ciated tabular data from the County Assessor.

The right mouse button menu for a layer provides
most of the same choices in the Legend and Display
Manager so you can use the menu in the window
that is more convenient. The icon that represents
the layer type provides a shortcut to open the Layer
Controls for that object.

Vector objects have rigorous topology, which de-
scribes the relationships between the elements in
the vector object. The three types of vector topol-
ogy supported in the TNT products are polygonal,
planar, and network topology. An additional ele-
ment type (nodes) is important in topological de-
scriptions. All lines start and end in nodes. Nodes
are usually hidden for display purposes. For more
information on vector topology see the Vector Analy-
sis Operations tutorial booklet.

=% Display Group 1 - View 1 (3164)
GPS  Options  HotKeys

FO$R2AAHOB AL 2 14 wed BAKFE|

T .
P

View Tools

Setup DataTips..

Select [al

e 4l Seme

Prefix |Area; and_Lise

Text |Mane = GrEEn

Position |Fit Inside or Outside with Leader | ]

X ooty | style]Land use \ =l

By Script
show [POLYSTATS Area ¥ 4 Hichlioht ,coreren  STviES
Units [square meters —3JAUDI_T¥_BLDG_VA
|AUDL_T¥_LAND_ YA

New - by Attribute. .
— Dvnamic Labels4|~aw by Theme...

[EXCStyIEn | rameatyen | Scale Rangetistls Lic)

Rename

Redraw Layer

o 7 StownaTh

Set as Active Layer

Zoom ko Exterts . m m m
Yiew Metadata, .
Yiew Extents..
Cbject Coordinates,

Mark by Query..

Remove Layer

Inkernal Element Dekals..

. Mﬁﬂﬂ]

Legend Label... | ro\ | 4
Sample Label... [rme o]l [wozss dMgs nawsrzrsn  [wezssanss nawsTzre0  [Lszed |

Polygon Filing [Enable for 2D only ¥ i Disable when highlighted

Be sure the selected

oK | dose | apply | Help

Enable Polygon Filling.

style is Land_Use.
Keep the parceL object on screen for the next exercise.
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Displaying Geospatial Data

Vector Attribute Display

You can select elements in the View to see the [ERET itz CEx

attached database records containing attributes Ssp'j_”% g ;; TR
of vector, shape, CAD, pinmap, TIN, and raster Eﬁih,!muf* "; =
objects. Vector objects have a separate database Esgﬁ;;'z‘f::wgm g‘;:’s“:e
for each element type (points, lines, and poly- jg:ﬁm opened from
gons). Each vector element type may have any JPulygun_ID the Display |-
number of different attribute tables. You canopen fg————"-"""" Manager. |
as many tables as you want simultaneously by
clicking each table’s hide/show checkbox.
The TNT products provide two viewing modes for | sTEpPs
your database attributes: single record view (shown | M expand the
below) and tabular view. You switch between these Manager's tree list

- until it shows the tables
viewing modes from the Table menu for an open .

. R for polygons in the
database table or using an icon on the table’s tool- Parcel layer
bar. When viewing attributes in tabular form, you | M openthe AUDITOR S'_T
can select records and mark all elements associated - téli_bllf‘ ho Sel
with those records in the View. Thus, you can select click on the Select
. X . tool in the View

elements in the View and see which records are at- window

tached or select records in the table and see which | M click on a polygon in the

elements are associated with them. View window
examine the related
Click the Select tool. database record in the
table window

Visw Took GPS Options HotKeys

ROFROCTHOB M =] =»0 OOKEE Click on an element in the
B o[ PARCEL Y display to view its attached

EE EBE%E === database record(s).
allInGNnmin

X PARCEL / PolyData  AUDITOR (2... [2|[B]]

m Table Edit Record
(B - s % 5 | ke < o]
V[riame | J#alue
|| T 132227 Y
\[ET_aoDRESS | [RENTON ST nnAnnn 1
Iﬁi;f:;* 1032 If multiple
M WAP:SFK records are
£ HIROUTING [ooo7o0 attached, itis
[carDs joot Lo
4 [t indicated here
| [l ]w az\a au‘ed\ng 572790 [ 5258 30,62 N 3957 27.90 Juszas [ E:—;’:g'g—:: E in single record
[E%_LAND_vA |50 view. il
& ] =
The Legend shows the drawing Style E&tached record 1 09212 of 214 in table

for each type of polygon.
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Displaying Geospatial Data

CAD Object Display

A CAD object contains
point, line, polygon,
geometric shape, and block
elements with their
associated database
records. CAD objects have
a single database to
maintain attributes for all
element types.

STEPS

M click the Add +é
Obijects icon button
in the Manager window

M select the FooTPRINT CAD
object in the BLACKBRN
Project File

M clickthe Footrrnt P
layer icon in the layer
list of the Manager
window

M select the Elements
panel in the CAD Layer
Controls dialog, change
Style to By Element, and
click on Apply

M after noting the
difference in appear-
ance, change Style to
By Attribute and click on
Apply

41 Display Group 1 - View 1 (2720)

View Took GPS Options HotKeys

This exercise introduces another type of geometric
object: the CAD object. CAD objects are used for
interpretation and annotation layers, as well as for
overlapping, layered spatial elements, such as over-
lapping polygons or lines that lie in front of or be-
hind polygons. Overlapping polygons are not sup-
ported by any other object type. Another unique
CAD property is that each element can have its own
individual drawing style created at the time the ele-
ment is added. This “by element” drawing style can
be modified in TNT’s Editor.

The rooTpRINT CAD object in the BLACKBRN Project
File contains outlines of the buildings in the study
site. The building footprints may display in a single
color (drawing style All Same). To use additional
line styles, open the CAD Layer Controls dialog (click
on the FOOTPRINT layer icon in the Display Manager
or the Legend or use the right-click menu in either),
and then change the Style option button from [All
Same] to [By Attribute] or [By Element]. When TNT
redraws the display, the lines show in different col-
ored styles. If you click on Specify in the CAD Layer
Controls dialog when the style is set to By Attribute,
you can change the styles assigned.

Choose the appropriate element
style, in this case lines.

BOSRQCTHOB AW +2 [[7 ww

5% Assign Styles by Attribute

« W rooreRinT [3
Bl B ParcEL
I =0
[ mm
O mm
O e
O e
I oo
I o415
I 20
B 25
[ ma
[ Jmss
I =0 £
I s
[ Josoo .

Eam “

Y J—— ’1\ :

Attribute.. ILAVER‘LBVEV TablEILAYERSTVLE =] ﬂ %
Stykes...[ackbrn.rve / FOOTPRINT(CAD)/LAYER Ed Stytes...| o[l 23] A

Automatic Marual |

—Avalable St [~ Assigned Styk

Sample |Name: LAYER Layer [Style Name Sampie
[<default style> [tp[i2_104 [1z_104
[REFLINE [EE =R 1223
[0 (B2 BEX
(1123
1125 13 [13
—— 1+ T
[ 12 103 It
[12 104 \
[12_105 \ I
e [

1|

FFP You can change line

[rimeto {[+[wezsa s050 Waes7ar a0 [we2ses0.80 N39ST27.80  [Lisaes | style assignments by

clicking on a style and
pressing the Assign button.
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Displaying Geospatial Data

Database Pinmap Display

This exercise introduces database objects. Data-
base objects may contain records of numeric, text,
and logical fields that have some spatial quality. A
database record may be related to a spatial coordi-
nate system in two ways: 1) each record may con-
tain explicit coordinate values, and/or 2) each record
may contain attributes that are related to geospatial
elements or act as key fields that are related to other
attribute tables.

When database records contain map coordinate
values, TNT can create a “pinmap” from the data-
base records. The BLACKBRN Project File includes a
database of police calls with such map coordinates.
Unlike other geometric object types, pinmaps can
have new elements added in the Display process
when you add new records to the table with coordi-
nates for a new pinmap “point.” You can also move
points by editing the coordinate fields. Like points
in other geometric object types, you can style pinmap
points to use predefined symbol shapes or custom
symbols and styling can be the same for all points or
vary by attribute. A more complex option that varies
the style by script is also available.

412 Display Group 1 - View 1 (3964)

View Tools GPS Options Hotkeys

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
Manager window

M select the crimE table
under the cRIME
database object in the
BLACKBRN Project File

M click [OK] to accept
default display controls
in the Pinmap Layer
Controls dialog

M open the criME table
for the pinmap layer
after expanding the ﬂ
pinmap layer in the
Manager as you did on
page 15

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

Table Edit Recard

OE -Gk < Bw| e

BEH$RCQTEOBIMAL =% we@ QANEE
El o ZECcRIME K

M FooTeRINT g@e the Select tool to click

BB Parce i
— on a pinmap symbol and

v Ll view its associated

--°"01 [ database record.

-E:Ei DA H_“_Uf

[ : ] (===

[ [ -

I <20

I s

[ o

[ Jmss

-U43U i J =
— -
[Eo=E 1

I [#]wezss0.01 N395728.31  |WE25630.01 N39S72851 15381

111 I

Name [value |

REPTMO  [38075-589 A
lLaT F9.95772
Lo Bz.97467
[cLassF v
| R 263
| R [Carpenter

MBarsTRT [Tha
[oavEnD

[DATESTRT [§-May-1983
[DATEEND

|| EERE B

MeETRIcT 126

Ve [Cent. Comm. Day Ca
[E=3

[Face

[cE

\(leooRz 263
[STREET  [Carpenter
I

[FHONE_B_ [z53-7267
[EVMFLOVINT
B 1835465

\s 714106 i~

Record 36 of 69 in table
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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

select the Polygon tab

and change Style to

AUDI_TX_LAND_VA

M click [OK] to initiate a
redisplay

M close this display Group
by selecting Close
Group from the right-
button menu for Group 1
in the Display Manager

If you click [Edit] next to
Style in the Vector Layer
Controls when a theme map
style object is selected, TNT
opens the Theme Mapping
Controls window. You can
select the database table,
theme field, number of
themes, and color spread
for drawing styles. See the
Theme Mapping booklet for
additional information.

&

DI_TX_LAND_VA - Theme Mapping Contro..

Theme Options

Vector, shape, 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 determine
the display color and style for all the pipeline ele-
ments in a vector object. Raster objects can also be
displayed by theme using cell value ranges to de-
fine the theme classes.

In this exercise the Tx_LAND_vA (land tax value) field
from the county aupiTor database is used to control
the display style of the PARCEL polygons. A color
spread from yellow to red has been created so that
churches, public buildings, and parcels with no
buildings (zero tax value) display in yellow, and par-
cels with the highest tax values display in red. Inter-
mediate tax values are green, blue, and purple.

The Theme Mapping Controls let you decide how
to count the elements being theme mapped (by da-
tabase reference, by element size, or using all records)
and whether to include all classes in the distribu-
tion. Other parameters set in this window are de-
scribed at the right and illustrated below.

£ Display Group 1 - View 1 {3964)
Wiew Tools GPS  Options  Hotkeys

PREACTEGD LA = 17 == B EE|
D@El RIME &

Help J|*

Classes: 5 Distribution: Equal Count —
Rounding: Mone = | to: 1,000000

- Exclude first class from distribution

A Exclude last class fram distribution

Attribute”.l‘Tx?LANDjA Count: By Reference —

Q0T PRIMT
FARCEL
0-439

430- 1049 —EEaie
1050 - 249 ]
=% Values in the

2585 -

Minimurm TMaximum Count

Percent  Style

TX_LAND_VA field are

1 Statistics
B style Controls

g =92 A loist £ used to control the -
400 1014 40 18.87
— — v o display style of the ‘.
1590 =0 s o[ PARGEL polygons.
=S 500 2 s [ J w m

S R L T
——1- —

4

Pattern:  SoldFiled = |5pecty | Edi Styles...|

Spread Classes: 0 &l JRange: | 10| =
B Color Spread: o: [ Pth:

Autn —

J|w BZEBADN6 NI9ETI7.74  |WEZSRANDE M39ETZ774  |Lsasl |

The style assignment table you select in this

exercise is a previously saved theme map.
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Displaying Geospatial Data

Shape Object Display

STEPS

Shape objects are one of the geometric object types
supported by the TNT products. Shape objects are
unique in that they have no internal object repre-
sentation and exist only in external formats that are
either utilized directly (shapefiles and LIDAR LAS)
or linked to using the Import process (Oracle Spa-
tial, MySQL Spatial, ESRI Personal Geodatabase, and
PostGIS). Thus, shape objects exist in their original,
external format and can be manipulated by both TNT
and their native software.

Shape objects can have only one element type (point,
line, or polygon) and, as represented externally, only
one database table that has a single record directly
attached to each element with a record for every
element. When viewed within the TNT products,
additional tables (including relational tables) can be
added. Additional database tables and other
subobjects added using TNT, such as style objects
and display parameters, are maintained in a linked
Project File that is automatically selected along with
the external shape object in the TNT products.

A “shapefile” is actually a collection of files with the
same name and different extensions. The *.shp file
contains the elements, the *.prj file provides the geo-
reference, the *.dbf file is the single database table
required for a shapefile, the
*.avl contains the element

31'2 Display Group 1 - View 1 (4564)

Yiew Tools GPS Options HotKeys

)

)

click on the New icon
and select 2D Display
navigate to the Crow
Butte data collection and
select the Dawes
County_areawater.shp
file

click on the Select
icon, then click on a
polygon

right-click on the group
name in the Display
Manager window and
choose Close Group

Because shapefiles can
only contain one element
type, lakes (polygons) and
rivers (lines) must be in
different objects. The
shapefile used in this
exercise contains lakes.

drawing styles, and so on.

ROSRRCAROB ML a1 % -0 OANEE|

When you select a shapefile
in the TNT products, you only
see the one with the shp ex-
tension. 2 DawesCounty_are.... [C][E][K] o

Table Edit Record

EEE R |

W03 0819 N4Z243 11

1:723725

W[ame— Jvalue
total number  |[ETarere [ &

\llcoumvee [o4s
of records oo

SICODE
[FVORSTD [T10372192455

VFuLLMAMEaghitney Lk
current || N
record = [+ [wizos s nezaz
number [t ached record 1 oF TT 6 of 76 in bable:
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Displaying Geospatial Data

LiDAR Display

STEPS

|

open a new display
group and select the
LIDARCLS.LAS file from the
SML data collection

M choose Tools/Point

Profile (View window)

M resize and reposition

the box that appears
and note the effect on
the profile shown
click on the LAS layer
icon to open the Layer
Controls and explore
the various options
right-click on the layer
name and choose
Reclassify

note the options
available

A natural color orthoimage
of the area covered by the

sample LiDAR points.

Sk

:}"

&

LAS is a public format for LIDAR (Light Detection
and Ranging) data that can be directly used in the
TNT products. LAS files typically contain tens of
millions of points that provide high resolution el-
evation information acquired by optical remote
sensing. These points may have associated classifi-
cation information from a standard classification
table for this datatype. This informationis presented
as a TNT database table. A tool for classifying/
reclassifying points is provided in the Display pro-
cessfor LAS layers. Youuse this tool in conjunction
with the selection tools in the GeoToolbox.

A number of styling choices are available for LAS
points (e.g., by elevation, by class, by intensity).
LAS layers can also be displayed as a surface gener-
ated from the point classes you select. The Point
Profile tool, which can be used with 3D vector and
shape objects as well as LAS files, provides a
vertical view of the points within a selected area.
A number of Technical Guides concerning the
use of LAS files in the TNT products are posted
on Microlmages’ web site.

play Group 2 - View 1 (4564)
View Tools GPS  Options HotKeys

BO$RAQAHOUuMAL £ «»0 BAKFE

|

EEX

2013

1933,

LR

T T84

Search Microlmages' website fora number
of Technical Guides on LiDAR layers.

762,
am

QWO & | S B-CAY > seu[s

"
153,

[+ [se1891 £ 496149 NS [wasaslase NIS01 05,38 |Lazs0 |

The dashed lines that extend from the edges
of the elastic rectangle are used for rotating

the rectangle. The dashed line in the middle
extends in the direction of the profile view.

.,

130,59
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Displaying Geospatial Data

TIN Object Display and DataTips

This exercise introduces the TIN (Triangulated Ir- | A TIN object defines a 3D
regular Network) object. TIN objects consist of a | surface with a network of
. node, edge, and triangle
network of triangles formed from a set of x,y,z coor- | - 0
dinate nodes in 3D space connected by edge (line)
segments. TIN objects provide benefits of speed | STEPS
and efficiency for processes that deal with 3D sur- | & click the Open =
faces Display icon in the
: Manager
The TINGROUP object has three layers: usGs_pem, | ¥ Sﬁ'_e"‘t :che thﬁ]T'NGHOUP
opject Trom the SF_DATA
RIGHTLITE, and TINLITE. USGS_DEM was extracteq from data collection and the
a full-quadrangle elevation raster. RIGHTLITE is a re- TinLITE Project File
duced section of an airphoto. TINLITE was extracted | ¥ select the View
from a stereo pair of airphotos in the Photogrammet- window’s Options /
ic Modeling process and represents the derived DataTips menu cascade
e 9 gp P and turn on the
elevation surface. Maximum toggle
. . . M pause your cursor over
TINGROUP is defined so that a'DataTlp shows values a TIN node to expose a
from two of the three layers in the group. Compare DataTip
the DataTip you see when your cursor pauses over | ¥ select Setup DataTips
the image with the DataTip definitions for each layer from t?e rlglht-but_tort1h
. . menu 1or a layer in tne
(select Setup DataTips from each layer’s right-but- Legend y
ton menu in the Legend or Display Manager). M choose Display/Close

5% TiNgroup - View 1 (1412)

view Tools

GPS  Options  HotKeys

GoeR@a T

B o BElevation points {3 1w

AT

A DEM (Digital Elevation

Model) is a raster object with B yf@eedsieal | thymbnail, image sample, or
cells that contain elevation caolor scale in the Legend. &
values for a surface. " ary @%%@/\Z 2
B o W extracted fronp| |7 o
i o /\(_
ko
£% DataTip Settings (1412) ) o
At v ﬁj i

T | i |Edgas | riangies |

Z“:“;“ODE—:I D:mll:”ghl‘g_“: . | image to expose a DataTip [ f
Frefix [Tl mode: ] , that may give information
ok | conce| -
Define a DataTip by selecting 4 I
a data attribute, prefix, and |?Eﬁ “ L Mg

!;=&m& o8 [T <--»® @@.HE

Raster Iayers can show a

‘I Pause your cursor over the f\

suffix for each layer.

7 ie to gram: 0,104 sef = [sszass £ 4177134 Hm

[w1z2 05 10.0 N37 44 22.3 [arazs |

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

M in the Manager +é
window, click Add
Objects and select the
first four objects listed

M click on Add
Database Table =
Pinmap and select the
CRIME table listed

M click on parcel Layer
Controls icon in the
Manager window and
adjust its polygon
display controls
(change the Style: to
ASSIGNED_STYLES)

- Several multi-object layout
L= objects are included with the
TNTmips Free sample data. Click
Open Display in the Manager and
browse through the Lavouts

Project Files in /BEREA, /
BLACKBRN, /CB_DATA, and /
SF_DATA.

5% Display Group 1 - View 1

This exercise builds a complex display from raster,
vector, CAD, and database objects. Add these lay-
ers to a new group:

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

Database: BLACKBRN / CRIME

When you select multiple objects for display, be sure
each one is registered to some spatial coordinate
reference system, as they are in this sample data.
TNT automatically reconciles different map projec-
tions and coordinate systems, but if one object has
no map registration, then you will get unpredictable
display results. (To add map registration to an ob-
ject that has none, refer to the Georeferencing tuto-
rial.) You receive a warning message if you try to mix
georeferenced and nongeoreferenced objects in the
same display group.

Objects must also share a reasonable spatial proxim-
ity. Araster in Texas and a vector in Japan may be
selected together, but a full display would zoom out
so far that the objects would be too small to see.

View Tools GPS  Options Hotkeys

The transparency effect

B T CRIME iy

M FoaTPRINT
B8 ParcEL
v e ¥

Intersecting|
Dangling Mo
AL

£ In

o

B o B8 2ER1

T p—
EQm ‘

BOSRAATEGUWTAG & [T =@ @AREE

= PARCEL legend has been &1
IIT hidden (click on the +/-
i to the left of the layer 3}

for the polygons in the
PARCEL layer is achieved in
the Polygons tab of the
Vector Layer Controls
dialog. Set Style to
ASSIGNED_STYLES (the pre-
defined styles for these
polygons specify 90%
transparency in this style
assignment table), and
select one of the Enable
options in the Polygon
Filling option button.

[ [[+]wezssan.e1 wasse 27,79

|W 82 58 30.61 W39 57 27,79

[1:5650 \
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Displaying Geospatial Data

Web Layers: KML and My Maps*

My Maps layers are KML layers hosted by Google
Maps. Google Maps lets you create a My Maps layer
from directions you get, locations you find, or points,
lines, or areas you draw. In order to save a My Maps
layer, you need to have a Gmail email address.

Google Earth also provides sketching tools and lets
yousave your drawing asa KML or KMZ file. Either
of these can be used directly in the TNT products.
You can add a placemark (point), polygon, or path
(line) and it is automatically remembered and re-
loaded as a My Places layer. To use it in the TNT
products, you need to choose File/Save/Save Place
As. You can also choose to save any layer that
appears in your My Places listas a KML or KMZ file.

B @ B KR [{F

Microlmages provides sample datain both My Maps
and KML format. If you do not have and do not want
to setup a Gmail account, you can use Microlmages’
sample My Maps layers with the email address
sample.mymaps @gmail.com and password
samplemymaps. The path shown in the illustration
below is one of these samples. A path generally
needs a background image to make it relevant. The
background images for the illustration are discussed
in the next exercise.

View Tools GPS Options Hotkeys

DM alY «o0Q BAkEE

isplay Manager

FOHRAQAEES

Display Add  Options  Help

STEPS
M go to http:/

maps.google.com

click on Get Directions
enter two locations of
interest to you

click on Get Directions
scroll to the bottom of
the directions

click on Save to My
Maps

enter your Gmail email
address and password
choose Create a new
map and click on Save
you can then click on
Edit and change the
name of the map, add a
description, and choose
whether you want it to
be unlisted rather than

public
open the Display %
process, click on

the Add Web Layer icon
click on the My Maps
folder and carefully
enter your authentica-
tion (Gmail address and
password)

select the map you
made above and click
OK

Keep this display open
for the next
exercise.

D2 BasB EaaRsEE

S EDisplay Group 1 (4 layers)

Directions from

ﬂ'@ Directions to Townsend, MT Lincoln,
:ﬂ;ﬁiﬂ,}ﬁz J Nebraska to
7 [E8] Montana 2000 T} TOWnSend,
*Use of web ] Montana
layers : generated by
requires a Google Maps were
TNT saved as a My Maps kml
professional ' file and displayed in
product. TNTmips together with
¥ . Internet tilesets for the
[ime to ] [=][-t17e6000 £ S573000 Hm W L0542 N4 41 [1:17185008 | states the path crosses.
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Web Layers: Tilesets and Preview*

STEPS
M with your My Maps

A tileset is a collection of small image files, called

layer still in the Display,
click on the Add =]
Web Layer icon "-ﬁ

M click on the Micro-
Images’ Sample Tilesets
folder, then on the
Google Maps and Bing
Maps folder and
highlight the name of a
tileset after you choose
from the category that
would provide an
appropriate background
for your My Maps layer
(in the States/Nations
folder within the USA
and in the Global folder
or Public Tllesets folder
for all other countries)

M click on the Preview tab
to view it before
selecting it

M click on the tileset icon

to add it to the selected
layers, then click [OK]

tiles, in a predefined file size, format, and directory
structure. Itis designed for efficient viewing of very
large images or maps over the Internet. Google
Maps, Bing Maps, Google Earth, and World Wind
have each defined their own tileset structure.

Microlmages has posted tilesets for each state in the
USA, most with 1-meter resolution collected as re-
cently as 2009, and global data with a variety of
resolutions from 500-meter to 10-meter resolution.
The imagery for a few cities is also posted with the
highest resolution of four inches.

When you navigate to Microlmages’ Sample Tile-
sets, you will find that the majority of the tilesets are
in a tileset structure that can be used by both Google
Maps and Bing Maps. These and the other tileset
structures can also be used directly in the TNT
products provided there is an associated tileset de-
scription file (*.tsd) that provides information about
the structure of the file and location of the tiles.

Youcanpreview any layer thatis
highlighted in the list in the
Browse panel whether it is local
(onyour computer or intranet) or
remote (located on the Intranet).
i Click once on the tileset name to
1 [l highlight it for previewing with-
out selecting it.

= =1] The statewide coverages available

Files Al T Selectable Jrve _Jksd Jkml Jkmz ) lﬂ Objects |al :I as Microlmages’ Sample T“esets
Selected | Favories | Recent Preview | were assembled from the imagery

2 W ¥ s collected annually by the USDA as
: k a joint project of the FSA (Farm
Services Administration), NRCS
(Natural Resources Conservation
Service) and RD (Rural
Development). For more
information on these tilesets see
http://www.microimages.com/
geodata/us-orthophotos/
index.htm.

41 Select objects to display

Browse ‘Cdtalog Search ‘ Catalog Results ‘ Catalog List | ‘Web Search ‘

||:E' Google Maps and Bing Maps 20 - States/Mations - U5 States ~
[rodified |

Size | Dimensions |4

Minnesata 2003
Mississippi 2009
Missouri 2009
Marktana 2009
[EH]| Mebraska 2003
Nevada 2006
Hew Hampshire 2009
Hew Jsrsey 2008
Hew Mexico 2009

*Use of web layers requires
a TNT professional product.

FHHEHEHE

OF Cancel
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Web Layers: WMS and ArcIMS*

STEPS

Microlmages has compiled catalogs of known WMS
and ArcIMS services. When you elect to add either
of these types of web layer, you can select a service
from the catalog or search the web for services by
using entered text, by place name (using the
GeoNames or Google Maps place database), or by
geographic extents (see the Technical Guide en-
titled Spatial Display: Searching Microlmages’
Catalog of WMS Layers).

When you choose more than one WMS or ArcIMS
service or choose them in combination with other
layer types, the first layer offered by each service is
selected for display, which can be changed by open-
ing the Layer Controls. When you choose only a
single service, the corresponding Layer Controls
window automatically opens so you can choose
which layer(s) to display. The first layer offered by
the service is the one shown in the Preview panel.

)

Select objects to display

)

)

NEN

in a new 2D Display,
click on the Add ]
Web Layer icon "ra
click on the WMS folder,
then Microlmages
Sample Maps and
Atlases, and Sample
Atlases

click on Apply

choose New 2D Display
and switch to web layer
selection (click on
leftmost arrow head in
the address bar of the
Select Objects window)
click on the Web Search
tab and enter some text
relevant to a WMS layer
you would like to select

Browise ‘Cdtalog Search | web Search |
- Web - WMS - Microl Sanple Maps and Atlases - r
ID £ EIOINges e Taps o idses {"J Web Map Service Layer Controls
hame [Madified | =
72 Global Gendata [hitp: publicatias.microimages. comfsample_caifsmple. e =l
: —Layers fivslable From Wb Map Ssrvice
f. Terrain 2 & Micralmages THTserver 7.3 Y
g}- Test Geodata = ﬁNasaBerMarb\eTR
‘f‘ THITserver beta ZIUUB:?4 ] HasaplmarbieTR
?\; L':LS:";E' festolen & ctren: Demostracian de productn Atas Digital ron Base CIREN
; oils
#1154 State Inagery e ﬁEg%Odses _
l\./; YMapd Global Atlas | e AVHRR Merged Relief
e | Erivers
| B intemational Boundaries
= |8l roads
- - _ B rairoads
Files JAl ( Selectable Jrve Jtsd ki Jkmz J [ipz ] o “igonsis
- Populated Places
Selected | Favarites | Recent Preview | ~[&pen ;
| B attude § Longituds Grid A
| Bl mations and Seas
| BdFrance /
=] ]
Preferred CRS [wasad | Plate Carree =l
Format [image png;piceltype=T ruscolor |
Transparency [ 0 Detsct B Background 1 Black 1 White
ok | close | aopl | Help
*
s WMS and ArcIMS web layers are
supported in TNTmips Free.
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Integrated Layer Selection*

STEPS The TNT products offer integrated selection of local
M click on New, and select (your computer or intranet) and remote (Web [Inter-

2D Display . . .
™ click on the 311 Select objects 1o net-based]) layers with the ability to in-
arrow to the right clude multiple layers of both types in a

B . . . .
of the Up One T single selection operation. You can switch

tﬁggls:acovi}éb and - i between local and remote layers at any
Mamg . . .
note that you, T Camputer point in the selection process.

) Deskkop
now have the 2 I
same set of £E ¢ Home There are a number of ways to initiate the

choices you had I etwork selection process (for example, from the
after clicking on the Add | New, Add Objects, and Add Web Layersiconsinthe
Web Layers iconinthe | Display Manager). Whether selection defaults to
Previous exercises local or web layer selection is determined by how
M choose Microlmages’ . . y . y
Sample Tilesets/Google | selection is initiated. In any case, it only takes a
Maps and Bing Maps/ simple menu selection within the Select Objects

States/Nations/US window to switch between the two. There are two
States and select

Nebraska 2009 places recent sele'cnons can be re'wewed.and se-
M click on the same icon lected: from the rightmost arrow in the field that
as in step 2 but choose | shows the path and on the Recent panel at the bottom
Compu;e(rj, f;avaga‘etto of the Select Objects window. The former shows
your cb_data directory . .
and choose 8. SoILS.AVC/ locations from which layers were sel.ected and the
CBSOILS._LITE latter shows the layers selected. Both include recent
click [OK] remote and local locations.

NN

right-click on cBsolLs_LITE )
in the Display Manager You can also select geodata layers of interest to you

or the View legend and | Jocated on the Internet by clicking to the right of any

choose Zoom to Extents | o ries in the field that shows the path and entering
“Use of web layers requires | jts URL. The URL may be entered by direct typing
a TNT professional product. by pasting the URL copied from your browser.
Once you have entereda URL, it can be added to your
favorites if desired so you do not need to enter the
URL again. You can also type a local path into this
field rather than navigating your computer’s hierar-
chy if desired.

Click on this icon to enter a URL or local path
to select from, which you then type or paste
into the field at the left.

£% Select objects to display (

Browse | Catalog Search | web Search |

|@ ~ Computer ~ C: = DATA + maplo ~ milngtn.rvc =

Recent arrow
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Rendering to Various Formats

TNTmips supports rendering of all the layers in any
display to a raster in Project File format, GeoJP2,
GeoTiff, and PNG (also JP2, JPEG, and TIFF). Ren-
dering to KML, SVG, PDF, and tilesets is also sup-
ported. Rendering to tilesets is not supported in
TNTmips Free and rendered raster size is limited to
the TNTmips Free size limit of 314,368 total cells
with a maximum of 1024 cells in either dimension.

Some of the formats rendered can be directly used in
the TNT products (GeoJP2, JP2, GeoTIFF, TIFF,
PNG, JPEG, and KML) while others require other
viewers (SVG and PDF). The Render to Raster and
Render to Tileset options render the full extents of
the object(s) in the active View to a raster in the
specified format. The Renderto KML, SVG, and PDF
options let you choose between rendering the full
extents or matching the extents shown in one of your
open View windows.

Geometric layers in your open Views are rendered to
the single raster produced when rendering to raster.
Whenrendering to SVG, all geometric layers are part
of the SVG file and any

B cb_pdf.pdf - Adobe Acrobat Pro

File Edt View Documert Comments Forms Tols

STEPS

M click on New, and select
2D Display

M choose one of the
composite color rasters
from the cB_comp Project
File and the HyDROLOGY
and roaADs layers from
the cs_pLaG Project File

M choose Display/Render
to/PDF

M check to see that the
Include Layer Controls
toggle is on

M accept the other
defaults or change them
as desired, then click
[OK]

PDF files can be viewed in
your browser or in the free
Adobe Reader you can
download from
www.adobe.com.

rasterlayersinthe view are | e Cy—

savedin JPEG or PNG for-

[1 )it

EEX

fdvanced Windew Help %
- A 5o~ (5 Foms - [y ttimedia - 7P Comrent: -
wnH g ee "41‘75/5_} =

mat. The sameis true when
rendring to KML, how-
ever, the KMZ format op-
tion packages themallina
single file. You retain the
ability to turn individual
layers on and off when

OBEaOM:

Layers

[@ = Display Group 1
Crow Butte DLG Roa

Crow Butte DLG Hyd
24-bit R-G-B packec
Matte

viewing your rendered
PDF output in Acrobat
Reader if you have the In-

in the PDF file.

layers on/off individually

clude Layer Controls op-
tion on when rendering.
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Quick Snapshots

STEPS

M zoom in on an area of
interest in the View
from the previous
exercise

M click on the Quick ﬁ

Snapshot icon in
the View window

M make the desired
choices in the Quick
Snapshot Settings
window if this is your
first Quick Snapshot

M review your settings by
choosing Options/View

Options* in the Display
Manager if this is not
your first snapshot

M click on New, choose D

2D Display, and

select your newly
created snapshot (all
external formats listed

are supported for direct

display)
M zoom out in the View

you created a snhapshot
of and in the View with

the snapshot raster

* If you forget where your

snapshots are being saved

or want to change other
parameters, you can open
this window at any time.

Choose between a variety

of compression options and

formats

You can create anew raster in your choice of formats
that captures the canvas area of any View window by
clicking on its Quick Snapshot icon. Your prefer-
ences for the format of this raster, whether to save
georeference informationin auxiliary files, and where
tosave the raster can all be specified on the Snapshot
panel of the Options window opened from the Dis-
play Manager (Options/View Options). If you have
not set up these parameters prior to clicking on the
Quick Snapshot icon for the first time, a Quick
Snapshot Settings window will open that provides
the same choices found on the Snapshot panel of the
Options window.

The options you set are used when you click on the
Quick Snapshot icon so that no further input is
needed from you. If you want to alter the saved
location or the automatic name for an individual
snapshot, choose View/Save Snapshot As in the
View window you want to take a snapshot of. You
need to revisit the Snapshot panel of the Options
window to change other parameters.

A snapshot is a raster with a one-to-one correspon-
dence between its cells and the display pixels on
your View canvas. If background area is showing in
your view, it will be captured as part of the snapshot.

> -
KQ:L @ You get these four files when you click on the
ric_7kml - Fic_7or Quick Snapshot icon with the options shown

B @ below.

Pic_7.tfw  Pic_7.tif

With the parameters shown, the
T next snapshot saved by

sl Options E@gl e .
including clicking on the Quick
. Display | Layer | View  Snapshd S h . |d b
internal napshot icon wou e
(RVC) and | metlte “tneompreseed E:\snapshots\Pic7.tif.
eXternal Quick-Save Folder . .. IE]\EnapSthS
(GeoJP2 Quick-Save Prefix IPic Next Index g4l This number increments
Jp2 ’ R Save Google Earth KML (f Geographic CRS) and "World + PRI” files automatically as quick
Gec;TI FF B Make subfolder for each snapshot when quick save Snapshots are saved to
TIFF JPéG, I Shaw result in Goagle Earth the designated folder.

)
and PNG) .
format These options are not
: tive if saving to
flleS. QK Cancel Heln _ac
Ea cred| ] internal format (RVC).
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Layer and Detail Visibility

You can choose whether to devote some of your
viewing area to provide a legend for the layers in
that View. A part of the Legend area may be utilized
for the Locator, which lets you reposition and zoom
your view by moving and/or resizing the rectangle
that represents the area currently in the view,
and the Magnifier, which provides a zoomed
view of the area around the cursor.

You decide how detailed you want your Legend to
be using the expand/collapse icon to reveal or hide
details about each layer. There are also right mouse
button menu options at the display level (group or
layout) to expand or collapse all layers in the Leg-
end. When collapsed, only the layer names are
shown in the legend.

The default layer name is determined by a View Op-
tions setting (see page 40) on the Layer tabbed panel.
Your choices are Object Description, Object Name,
and File and Object Name. You can also right-click
on the layer name in either the Display Manager or
Legend and choose Rename. Your newly entered
layer name is remembered when the group or layout
is saved. SR et
Legend for the Crow /

© B Crow Butte DLG
vy
Butte soils vector layer
has been collapsed.

5 B crow Butte DLG
pavd
Byl

it composite-d

(age25 - View 1

212 Page25 - View

View Tools GPS Options Htkeys o Tools GP5  Options

= =
Layer Wishiliby
F Wi 1
< Locator

STEPS

M open the layout
CB_DATA/ LAYOUTS /
PAGE25

right-click on the
checkbox for a vector
layer in the Legend and
turn off the Show
Locator icon ﬂl
drag the separator
between the Legend
and view canvas
drag the separator
between the Legend
and Locator

click the expand/
collapse box for the
soil layer to hide its
legend

turn off the Show
Legend toggle on the
Options menu in the
View window or use
the Show Legend |a
icon iﬂ

)

)

)

Adjust the width of the
Legend and the height
of the Locator by

dragging the separator
between the panels.

HotKeys

ROSRRACEHG @ & [IT2

RO M

@ BarFEL

Bo/Elcroup1 (4layers)|3 r: B« Elcreup 1 (4layers)
E o[B8 crow Butte soil t B 3 g’ E o/l crow Butte soil t
i j=-4
_— : ; _—-
B 2 - 30 =~ z-w
at-3 -3
35-39 35-39
40-45 4n-45
El o/l Crow Butte DLG o Bl ol Crow Butte DLGRo
A A A
B/l Crow Butte DLG Hy & i
N
Locator Off
1+ 5-bit compasie-cal ] I
- ,

H—T -
EQm

EOE

<

[

Tt

<

Il [l 238200 € 155630 Nm [ 103 1845 4241 15 1:139769

[l 338200 € 155630

[ 103 1845 pi42 41 15 1:139789
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GeoFormulaLayers

STEPS

M Select New / Empty D
2D in the Manager

M select Add / Layer /
GeoFormula / Add
GeoFormula Layer in the
Manager window

M select Formula / Open in
the GeoFormula Layer
Controls dialog

M use the standard Select
File process to select
GEOFRMLA / STRETCH2.GSF

M in the Select Objects
dialog, select Rep, GREEN,
and BLUE from cB_DATA/
CB_TM

M click [OK] to close the
GeoFormula Layer
Controls dialog

A GeoFormula is a computed 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 12, you used three raster
objects for component color from CB_DATA / CB_TM.
Here you will use the components that would create
anatural color display if chosen as an RGB set. The
GeoFormula creates another false-color image. 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.

Wiew Tools GPS  Options Hotkeys

3

@OSRAQAXOB s Miw 2 [~

Formula  Edit  Insert  Syntax

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

GeoFormula Layer Controls (stretch2.gsf)

Cbjects | Values  Script |Output I Preview |

ConvertREELoHIS(255,RED_Value, SREEM_Yalue,BLUE_Value, hue,intensity, saturation)
saturation = log1 0{saturation) * 50
ConvertHIStoRGE(255, hue, intensity,saturation, Sutput_Red, Qutput_Green, Qutput_Blue)

Creating and applying GeoFormulas is an
advanced skill in TNT. Begin by working
through the tutorial booklets Writing
Scripts with SML and Using Geospatial
Formulas.

W03 1846 N 4241 16

1135996 |
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splaying Geospatial Data

Multiple Views with GeoLocking

STEPS

The GeoLock feature links the position and scale
between multiple View windows so that scroll and
zoom actions applied to one view automatically ad-
just 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
extents.

In this exercise you will view the GeoLock tool at
work in two views of data from the cb_data collec-
tion. In this geodata, which has been prepared to
work in the size limits of TNTmips Free, you can see
how the GeoLock feature works. But the real value
of using GeoLock with multiple views comes when
you are using large-extent project materials in the
professional versions of the TNT products. If one
view contains a mosaic of several thousand airphotos
and another view contains an array of scanned to-
pographic maps of the same region, finding the same
location in both views would be tedious without the
GeoLock feature.

View Toos GPS Options H-l._,-

ROSZAQTE Iy

View  Toals

GRS Optians  Hotieys

)

)

create a New / 2D B
Display and select
CB_DATA/CB_comP/_8_BIT
create another New /
2D Display and

select all the objects ﬁ|
in CB_DATA/CB_DLG

verify that the .'ilh
Geolock feature is ™
on in both Views

apply zoom and scroll
operations and observe
the linked view behavior
choose Options/ .'ilh
Geolock Settings in V&
one of the View
windows and examine
the choices

i
3

1~ Extent and Scale

) Geale Only

) Extent Orly

Relative 5(d|E| 1.000
O Cancel

turn off the GeoLock
feature and observe the
effect on zoom and
scroll operations

Y EEEREET

o 2[4 =@ BakyE
salie

i
/

e to|[+| 338160 E 156730 M m

u

.

fime tof[+ [aa8170E 1567200 m

.
W 103 1847.9 N 42 41 46.3 1i61819

page 31



Displaying Geospatial Data

View-in-View

STEPS

M open the group i
SF_DATA / LAYOUTS / E?
PAGE26

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

M notice that when the
View-in-View tool

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. In a complex, multi-layer view,
you can use the Show / Hide checkbox for each layer
to select the layers you want the tool to expose. The

is active, an Ve | View-in-View tool displays the “show” layers
additional choice et inside the box, and the original view elsewhere.

appears on the
visibility checkbox
right button menu

M draw a View-in-View
box on the image

M slide the box to a
different place and use
the elastic box resizing
tools

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

Right-click on the visibility
checkbox to toggle on/off
layers in a specific view.

F Vigw-in-view 1
F Locator

The View-in-View tool gives you an excellent
visualization method for comparing multiple layers
of geodata.

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

When you choose the View-in-View tool, the top
layeris automatically turned off inside the View-in-
View elastic box. You can toggle layers on and off
inside and outside the View-in-View rectangle us-
ing the visibility checkbox in either the Legend of
the View window or in the Display Manager. When
a layer is toggled off in any open view, its check
mark is dimmed in the Display Manager.

) page26 - View 1

View ol GPS Options HotKeys

i@

%m@\@\@!%@“‘ .:Mﬁii i [

¢ page26 - View 1 — CEX

Draw a View-in-
M= View box and slide !
itaroundto seea -
layer that is hidden
below other layers.

iy
B ol 1125(E
L
;(/[’ i_}b']l »
i LY B . 1
A 8 ) 5
| P b

£ sseseo L

| view Tools GP5 Options Hotkeys

120620 HOBHMAL =17 wa® OAKLE

right-click anywhere in
the display to reverse the
View-in-View layers

[ [[+[[sansan € 4173350 m [w 12204527

ESSDQSUE 4173350 N m W 12204 52,7 N37 42204 1:53999
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Zooming with Hotkeys

The display process provides a set of keyboard
shortcuts, or hotkeys, for quick display manipula-
tions. These hotkeys apply center, zoom, and pan
operations at the location 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:

+ zoom in

- zoom out

0 full view

1,2,3,4 zoom1X,2X,3X,4X

spacebar recenter (pan) at current zoom

If you have a complex layout with multiple rasters at
different resolutions, you can indicate which one to
use for the numeric hotkeys in the Raster Layer Con-
trols by turning on the Preferred for 1X zoom toggle
on the Options panel. That raster is then used so
that one cell corresponds to one screen pixel at 1X,
to two by two screen pixels at 2X, and so on.

Yiew Tools GPS Options Hotkeys

Wiew  Tools

GPS  Optians  Hotkeys

STEPS

M open a new 2D +é
view with sF_DATA /
AIRPHOTO / CIR146A

M position the mouse on a
feature of interest and
press the + hotkey

M position the mouse in
the corner of the view
and press the - hotkey

M experiment with the 0,
1, 2, 3, and 4 hotkeys

M recenter the view
several times at the
current zoom with the
spacebar hotkey

The numeric hotkeys work
at a set zoom level for
raster layers. 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, the
4 hotkey has the same
effect as the spacebar
hotkey—it recenters the
view at the cursor position
without changing the zoom
level. If there are no raster
layers in your view, 2, 3,
and 4 continue to zoom in
when used multiple times.

|eoszecquet LAy s [ «20 BARE

7
Position the mouse cursor at the
east end of the lake and press
the 2 hotkey ...

T

... and the display i
zooms to 2x, centering
on the mouse position. |




Displaying Geospatial Data

Complex Display Layouts

Vocabulary: A group can
contain many layers with
associated map grids and
be presented in many View
windows. A layout can
contain multiple groups as
well as legends, annota-
tions, scale bars, and other
complex layout elements.

STEPS

M click on Open e ]
Display in the =
Manager

M select the BLACKBRN data
collection, the Lavouts
Project File, and the
PAGE24 layout

M select Expand All
Layers from the right-
button menu of Group 1
in the Manager

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

LY PAGE24 - View 1

Yiew Tools GPS Options HotKeys

The exercise on page 31 introduced the ability to
use multiple, geolocked View windows for separate
groups. You can also open multiple views of the
same group and show different layers or locations
in each. Another level of visualization complexity is
offered by the layout feature. The Display / New /
Display Layout and the Display / New / Page Lay-
out menu choices let you combine multiple objects
and groups in views of higher complexity.

A sample Display Layout with two groups has been
prepared for this exercise. The layers in these two
groups have sufficient geographic separation that
they would not create a reasonable display if added
to the same group. Also note that although these
two groups are approximately the same size in the
View, they represent very different ground areas.
This effect is achieved by altering the relative zoom
of one of the groups, which is described in the Mak-
ing Map Layouts tutorial. The GeoToolbox, which
is discussed in a later
exercise, automatically
adjusts for the differ-
ences in scale when
making measurements.

2\ Display Manager

Display  Add  Options  Help

OEE#EEa-=2 ﬁfﬁ@nmlﬁ
B Bpace24 (2 groups)
B« ElGroun 1 (4layers)
o Latitude | Longitude
B8 Crow Butte DLG Roads
B8 Crow Butte DLG Hydrology
/& 8-bit composite-color (natur...
B Bl aoupz (4lavers)
i Latitude f Longtuds J

o T pinmap of police reports
o CAD layer with house and bui..
o B 200 dpi scan of airphoto (wa. .. -

BOSRVATHQ ML &[T war@ BOARFENGS I )

By ElGroup 1 (4layers)[3
fFHLatitude / Longiudd
B I Crow Butte DLG Ro,

B I Crow Butte DLG Hy

B /K 8-bit composite-|

BB Group 2 (4layers)
o EflLatitude | Longitudd
E T cingan of colice I

Eom

Tirwe to Open: 1419 seconds

[rime to draw: 0,105 seconds

|@‘W82 58 40.04 N 3957 28.21 W 52 56 40.04 W39 57 28.21 1:222917
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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 a record 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. When objects are
selected for a new group, the last used display pa-
rameters are used, such as color map, contrast table,
geometric drawing style, and so on. These param-
eters are stored with your saved group or layout,
which will appear the same as it did when saved
even if these parameters for individual layers have
been changed subsequently.

In addition to changing layer order using right but-
ton menu choices, you can drag layers to new posi-
tions with the left mouse button held down over the
layer name. Layers can be repositioned by drag-
ging in either the View window Legend or the Dis-
play Manager.

£V Paged5 - View 1

STEPS

M select Open Display | s
in the Manager

M choose cB_DATA / LAYOUTS
/ PAGE25

M click Add Objects in é
the Manager and
add BouND, PLANDS, and
PIPELINES from the cB_DLG
Project File

M adjust the scale, layer
order, styles, and other
view controls

M select Display / Save As
in the Manager and
save your layout with a
new name

M open your newly saved
layout and the original to
view the changes

Note that zoom level and
position are retained with a
saved layout. If you are
working your way around a
large image at 1X, you can
save then later pick up
where you left off.

=

212 Display Manager ] View Tools GPS Options Hotkeys
Display  Add  Options  Help @ {;%@Qﬁ%%@%mﬁ +£ mxk e ® ’6@\ k W
NEHibdas@BaER=En OvEloro Glayersy  [3 W iy =%,
0 B Page25s 3 B B PIPELINES
B &l croup 1 (7 layers) 7

B8 PrPELINES B B PLanDs

HN

B 5o oS = o Bounn

o 5°10p DTS, o

o[ o 50t a5 Active Layar & o Crow Butte sol type pol

8 i Rename

ot Rechan Layer Jor) Fer Cro
Zoom to Extents

View Metadata,.,
View Extents,..

Chject Coordinates...

Mtk by Qe B B crow Butte DLG Roads

B o[ Crow Butte DLG Hydralo:

- B of /K 5-bit composite-calor {na|

Remove Layer

A layer's right-mouse
button menu lets you
move it up or down in ‘)
the drawing order. |EQ|@ )

[+]|336520 € 158060 M
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Measuring with the GeoToolbox

STEPS This lesson introduces a powerful and richly fea-
M using the original ca_para | tured tool in the display process: the GeoToolbox.
/Lavouts / pace25 layout, | gor 4 much more complete survey of the tools in the

select the GeoToobox in . .
the View window GeoToolbox, refer to the companion tutorial book-

M click the Measure let Sketching and Measuring.
tab in the GeoToolbox .
window and select The GeoToolbox window offers a row of tools and
the Ruler tool |J related tabbed panels. The measurement tools let

M draw an elastic
measurement line on the
image

M slide the line to a The simple, elastic measurement line you draw in the
different place and use Vi ind b ized and d dt
line resizing techniques iew window can be resized and dragged to a new
to change its length position. The cursor shape indicates what will

M inspect the measure- happen when you click and drag: the pointing hand
ment statistics in the repositions the segment as a whole, the crosshair
Measure panel it the cl tend. and the left d

B change the length units | TePositions the closest end, and the left arrow draws
in the Measurement anew line segment. Each time you manipulate the
U_nits dialog _that opens measurement line, the statistics in the Measure panel
with the Options / update. You can change the measurement units from
Measure / Units menu o . .

the Measurement Units dialog by choosing Options

/ Measure / Units in the GeoToolbox window. You

canrecord the measurement statistics to a text file by

selecting File / Measurement Record in the

GeoToolbox.

you draw lines and shapes of all kinds and report a
complete set of statistics for each measurement.

cascade

5% Page25 - View 1

View Tools PS5 Options HotKeys

7l Page25 - View 1 - GeaToolbox @I ?0SRQQREO AW = [# ==»@ @a hED

B Bl Group 1 (4layers) [3 o

File  Options Help

- B [ crow Butte soil £
R [+T7 DS PISICA R X Wi
Select | Messure | sketch | Regian | Contrals | Manual | .-

—
Lenath 458164484 m A 31-34
Angle 42.85193 deg
Heading 47.14807 35-39
Start X 338789,97859 m 40-46
Start v 156775.60454 m B off I Crow Butts DLG Ra
End % 342148.84528 m
End ¥ 15989160904 m
Centraid % 34046941193 B offI Crow Butts DLG Hy
Centroid ¥ 15833360678 m
_8.EM HYDROLOGY — ROADS

IType Raster{cells) Wector Vectar B o/ B 8-t composite-col
irimmm 199.61024 90152083 90152083 i
Centraid X 256.44749 355463677 355463677
aximum % 31328474 620745272 620745272
¥ Extent 113,67450 530553189 530563169
irimm ¥ 91,57602 1805,91921 1805.91921
Centraid v 148,41315 4466,55553  +466,55883

Maximum ¥ 205.25029

i 1mezn 1he GeoToolbox provides a large selection £

FR—————— of measurement and sketching tools.
Record | 10: 1 J— 1
|
|=am .
Wl [+ aas190€ 1557100m [wi03 1845 nazaL1s 11117223
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Selecting Elements with Regions

Region objects are composed of polygons and are
used primarily for element selection operations. Re-
gion objects may also contain points and lines for
storage and measurement purposes. Your regions
may represent features like property boundaries, wa-
tersheds, or land use polygons. You can use re-
gions to select point, line, or polygon elements that
lie completely inside, completely outside, partially
inside, or partially outside the active region (the re-
gion highlighted on the Region panel).

)

In this exercise, a region is used to find all windmills
within 100 yards of any stream. The region object is
a 100-yard buffer zone created around the Crow Butte
hydrology. Buffer zone regions can be created di-
rectly in the Display process or using the separate
Geometric/Compute/Buffer Zones process, which
provides more options and allows other types of
geometric output. This buffer zone is applied in an
element selection operation on the WELLS object from
cB_WELLS, which contains point elements. Since
point elements have a location but no length or area,
there is no possibility of a point element being par-
tially inside or outside a selection region.

M select the Region

STEPS

Cr |

=

click on Open
Display in the
Display Manager and
select cB_DATA / LAYOUTS /
PAGE_27

expand the vector
layer in the Manager
and click on the Enable/
Disable for Marking icon

K. — 2k
select the |y

GeoToolbox, and

click the Add button

on the Region panel ﬁ
HYDROBUFFER region object
tool in the GeoTool- @
box

choose the Select tab in
the GeoToolbox, and
click Select Elements
change the "which are"
option button to
Completely Outside and

click Select Elements
again

M select the cB_weLLs /

7 Page_27 - View 1

Wiew Tools GPS  Options Hotkeys

BOSRQCAHOB MG = [1* wer @ BQ kliL

A buffer zone can

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

ape_27 - View 1 - GeoToolbox

File  Options
k| - |ACE Dl@PICIRAIE X lullde-lo]

Select |Measure | Sketch | Region I GOt | BEREE] |

Select Elements |which are Partially Inside

I Apply to visible elernent: COmMplEtaly Inside
Partially Outside

Shiowe Layers  [which are Completely Outside

Elements option button.

Four different types of element
selection are offered on the Select

AR Y il Be

)

ITima to draw: 0.067 seconds

[[[asa250E 157080 N m

Juzazsz ]
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Printing Layouts and Snapshots

STEPS

M open BLACKBRN / Ee ]
P =

LAYOUTS / PARKING and
zoom up on part of the
raster area

M select Display / Print in
the Display Manager

M check your printing
parameters and click on
the Print button

M select View / Print

Snapshot in the View

window, and click on

the Print button

compare the two prints

choose Display / Close

in the Display Manager

RPN

When printing a snapshot,
the extents of the layers
shown on the canvas are
enlarged or reduced to fill
the printable area of the
page for the printer you
have selected.

rking - View 1

Wiew Tools GPS Options Hotkeys

To use the advanced composition and layout tools
with the intention of printing, select Page Layout
from the Manager’s New icon menu. The Page Lay-
out window offers the same tools and features as the
Display Layout process (refer to pages 34-35). 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
Print Snapshot option on the View window’s View
menu. This option prints the current View contents
scaled to fit your printer page. Of course printing
screen shots limits your output to screen resolution
and the current view canvas contents, but in some
circumstances, that may be all you want. Printing a
page layout creates a print over one or more pages at
the map scale indicated on the Layout panel of the
Group Settings window.

For more information on printing and layouts, see
the tutorial booklets Printing and Making Map
Layouts. Forinformation on
saving snapshots, see the
exercise on page 28.

ROHPRATED
Cnlumhus, Y
wEaroup 2 P

B« &l Group 1

o CAD lay

B & 200 dp| | - F‘
ﬂ 1

05

Qi‘(\ Q\qﬁ\
6\9 Blackburn Community Project
\\ Calumbus, Ohio
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Point, line, and polygon elements can be rendered in
a wide variety of drawing styles. In several previous
exercises you have applied predefined styles to the
vector and CAD objects you have displayed. In
this exercise you will examine the selection of line
styles associated with the RoapDsaNDSTREAMS CAD
object in the MILLNGTN Project File.

Style objects are independent from particular geodata
objects, so one style object can be used by many
different geodata objects. Using the same styles for
many objects helps you standardize your symbol-
ogy and ensure that all your project materials follow
the same style rules.

Styles can be automatically selected according to
the attributes of each geospatial element. At the
simplest level that means “roads” will have a differ-
ent drawing style than “rivers.” But even more use-
ful is the kind of differentiation between classes of
roads and classes of rivers, as illustrated.

£l Assign Styles by Attribute

Using Styles
STEPS
M click Add Objects
and select mapLo /
MILLNGTN /
RoADSANDSTREAMS
click the object icon
in the Manager or
Legend list to open the
CAD Layer Controls
select the Elements tab
click the Specify button

for Style
<]

+2

KA

M click on the Line icon
to the right of the
Edit Styles button
examine the Assign
Styles by Attribute dialog
(but do not make any
changes)

click [Cancel] to close
the Assign Styles by
Attribute dialog

click [Cancel] to close
the CAD Layer Controls
dialog

attribute. . [CLass. dlass Table [Qassstyle >] ﬂ % J
|

ROADSANDSTREAM'S styles.. [rilnginrve f Roadsandatreamsl CADYCADS e Edi styies...| a7 23] A

CLASS.Class attribute

) - ; Automatic  Manual

is associated with the :

- —#wvalable Styles igned Sty

styles in CADSTYLE. Sample Name [CLASE Class__[tvle Hame [Sample

<default style> 3 | [ Eo-12 stream [50_t1z_stream K
1
e e [FounDARY B [50-610 Intermitt| 50_610_Interm
Zlizplay Graup.].; Viev) OUNDARY__Wiidk D5 [Ikerstate, Inkerstate
View Tools GPS Options HotKeys [Euffer_Zones__ @Light-duty Light _duty
. dium-duty Medium_duty
O 2 B coamp . [ETOWLE EREE
ROSLUQAHOULM é [EZEENE [Eb[Eeate Highway _[Fiate_Highway
| } 7 [EzsePs [T e Text
[EZEmzNE I [rimproved dit [Unimproved_drt | — — 4,
[EzEmsee ol = =
ok | cancel | Help

W755102.9 N391526.7

Jiasses |

The Assign Styles by Attribute dialog
for the RoapsanDSTREAMS Object shows
the styles in the CADsTYLE object.
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Select Display Options

STEPS

M select Options / View
Options in the Display
Manager

M explore the tabbed
panels for default
program behaviors and
alternatives

M click [OK] to close the
Options dialog

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

Display |Layer | view | Snepshot | Coler |

R Expand when open display

- Expand group when add Firsk layer

I Automatically ereate 2D group in new layout

A VeriFy Exit i Yiews Open

Prompt ko save "display layout” changes: 1f Opened —

Prompk ko save “hardcopy layout” changes:  Always  —

Prompt ko save "group project” changes: I Opened —
) Options

| —| Display  Laver I\uew | Snapsher | color |

Default Layer Name: Object Mame —

== R Antiglias

R Hint thin line widths

1 Show system tablss in list by default

B Aukomatically open kable an selection
+X Options

Display | Layer  View ISnapsth | coler |

' Show view window(s) when make project active

=== W Default to rendering lines antialiased

B Default to rendering lines with thin width hinting

1 Automatically open 3D viewpoint controls
R automatically GeoLock multiple visws
B Track mouse cursor between views

B Use right mause button b perform zoom or pan

R Automatically use multi-pass rendering where avaiable

P Default to redraw primary views after any change Fiendering Intert |Ferceptual =l =

= Default to redraw locator views after any changs

o Update view as each layer is drawn  Minimum Interval 5 white Paint [a300°k :I

The display process offers a number of control set-
tings that let you customize the behavior of the pro-
cess including default choices for layer names, un-
der what circumstances to prompt for confirmation
when exiting the process and your snapshot prefer-
ences. If you share a TNT installation with others in
your department or if your TNT installation is con-
trolled by a system administrator, some of the de-
fault behavior you experience may be different than
what you see in this booklet.

TNT opens the Options dialog illustrated below
when you select View Options from the Options menu
in the Display Manager. The tabbed panels in this
window let you specify different default behaviors
for the process. For example, if you do a lot of work
with multiple View windows and characteristically
want the Views GeoLocked (see page 31),
you could save yourself the steps of turn-
ing on the GeoLock tool button in your View
windows every time by turning on the
checkbox on the View panel to “Automati-
cally GeoLock multiple views.”

il Options g@@
Diplay | Leyer | view  snapshet | color |
Format [TIFF - Uncompressed ]
Quick-Save Folder... [E:snapshots
Quick Save Prefix  [Pic NextIndex| 1

B Save Google Earth KML {if Geographic CRS) and "World + PRI" files

[EEL

R IMake subfolder far each snapshat when quick save

1 Show result in Google Earth

EIBX EEX

Display | Laver | g | Snapshot  Color |

‘ {7 Use sREE and It the display driver handle color mdnagement‘

‘ I profile Jorsc (1953 ;||

) Custam

Primaries  |Trinitron =l

Gamma Red 2,20 Green 2,20 Blue 2.20

oK Cancel

Help oK Cancel Help
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Launching Geoviewers to Match Extents

You canlaunch Google Maps, Bing Maps, or Google | STEPS
Earth with extents to match your current view from | ¥ gﬁzncﬁogz‘g gllga%?utﬁat
the Launch Geoviewericon. Whenlaunching Google you have used
Earth, you have additional controls for showing the previously in this booklet
TNT view’s centerpoint and an extents box as well | ¥ click on the Launch
as a box for the full group extents. The slider in the Geoviewer icon in

S . . the View window and
Google Earth Synchronization window determines choose one of the three
the relative zoom between your TNT view and the options
Google Earth view of the same area. The TNT view

centerpoint is also shown in Google Maps.

You need to install Google Earth to use that option.
Opening a matching view in Google Maps and Bing
Maps does not require any software installation
(other than your browser).

POeE loc: 37.72510637694765023298,-122.10594534309798575578 - Coogle Maps
-« | > || + ;?"hltp:;’fjmau5.gouglv_.cum}map5?q:mc:37.7251Q§376794?6§02 ¢ | OJV Google

= Apple Yahoo! Google Maps YouTube Wikipedia News (572)v Popularv

Web |mages Videos Maps News Shopping Gmail more ¥ A& New! | Help | Sign in

GOL jgle maps  loc: 37.72510637694 Search Maps | snow search options

Print [] Send == Link

»

. Map data B20T
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Online Reference Materials

The TNT products provide thousands
of pages of reference materials. These

TNTmips Pro DV 2011 #16227

Main Imsge Tiesst Geomstric Terrain Convert Script Tools Help

STEPS

M select Help / Search
from the main menu bar
to open Acrobat Reader
and a local Search page
click on the Search
button
enter histogram or other
desired term for
searching and click on
the Search button in
Acrobat

2 Adobe Acrobat Professional - [search. pdf] EE®X

T Fle Edt Vew Doament Took GeoPDF Adwanced Window Hep - & X

a-Joem - ®

‘7:‘[\ il seecten - [@l

EBrowse Documentation. ..
Search...

Search Web, ..

Tukorials, ..

What's Mew...
News...

Conkact Support...
THTEalk User Group. ..
Registration Farm. .,
About THTmips. ..

Upgrade License. ..

Uparade to THNTmips Basic. ..

materials include tutorial
booklets, Quick Guides, and
Technical Guides. You may
have optionally installed the
first two categories on your
drive with your TNT product.
All three categories and more
can be found on Micro-

Images’ web site. Install Acrobat Reader to view

the documentation.

The reference-material-related Help menu choices

have the following actions:

Browse Documentation: opens an installed html
file that links to tutorials, Technical Guides, and
Quick Guides from a topical list.

Search: opens the page shown below at the left to
rapidly locate topics in the tutorials, Quick Guides,
and Technical Guides installed on your drive us-

Search All Microlmages
Reference Materials

The composite index associated with
this page lets you search all Tutorial
booklets and Quick Guides for any
text you enter.

£
&
g
£
g
H
=
8

Ifthis page has no
Search bution or you
do not get search
resuits, obtain Adobe
Reader 6.0 or newer
and make it your
default PDF viewer.

=

@] 55x8.5n

Tof1 )

0l
@ Search PDF Hide

Finished searching for:

histogram
Finished searching in:

1In the index named INDEX_PDX
Documents found:
Total instances found:

Results:

1 Quick Guides

ketching and Measuring
etting Good Color
osaic Raster Geodata

% Using TNTatlas for Microsoft Windoy
T Image Classification
% Glossary for Geospatial Analysis
teractive Region Analysis
Introduction to Remote Sensing of |

% Understanding and Maintaining Pro

% Managing Relational Databases

< >

~

Sort by: [Relevance Ranking |

Collapse file paths

ing a previously prepared index.

Search Web: opens the search page at
Microlmages’ web site that lets you search
all posted materials.

Tutorials: accesses a local tutorial index page

and provides menus for se-
lection of individual, locally
installed tutorials.

What's New: opens an in-
stalled html page that lists
the new features in the ver-
sion of the TNT products
you are running.

News: provides access to
the News items at Micro-
Images’ web site.

Search panel in Acrobat that
automatically uses previously
prepared index.
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Notes
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Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes acomplete line of profesSional software foradvanced geospatidldafa
visualization, analysis, and publishing. Contact us or visit:our web site for detailed product
information.

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

TNTedit | TNTeditprovides interactive tools to create, georeference, and edit vector, image,
CAD, TIN, and relational database project materialsin a wide variety of formats.

TNTview TNTview has the same powerful display features as TN Tmips and is perfect for_
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.

TNTmips Basic TNTmips Basic is a very low cost version of TNTmips for students and
professionals with small projects with large object size limits than TNTmips Free.

TNTmips Free TNTmips Free is a free version of TNTmips for students and professionals
with small projects. You can download TNTmips Free from Microlmages’ web site.
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