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Before Getting Started

TNTsim3D™ for Windows provides you with the ultimate way to explore your
geospatial data: real-time, interactive, 3D viewing. Useyour joystick, keyboard,
or mouse to move over and around a ssimulated 3D landscape and view your
geospatial data from any vantage point. Open different views of the landscape
and view different landscape textures. You prepare data for use in TNTsim3D
with the Landscape Builder processin TNTmips®. Each landscapefile contains
textureraster obj ects precisely matched to aterrain raster; thetextureraster layers
can include any visual combination of geospatial data.

Prerequisite Skills TNTsim3D is easy to use even if you have no previous
experience with geospatial analysis software. |f you have used aflight simulator
software program and have ajoystick, you are already familiar with moving through
asimulated 3D scene. But even those without ajoystick can use the keyboard to
easily control movement, speed, and attitude.

Sample Data The exercises presented in this booklet use sample data distributed
with the TNT products. If you do not have accessto a TNT products CD, you
can download the data from Microlmages web site. In particular, this booklet
uses sample files BicPiNE3.sim and PaLMYRA.sIM in the simpATA directory on the
TNT V6.7 products CD. Many other sample landscape files are available for
download from Microlmages web site.

More Documentation This booklet is intended only as an introduction to the
features of TNTsim3D for Windows. For information about creating L andscape
Files for use in TNTsim3D, consult the Tutorial booklet entitled Building 3D
Landscapes.

TNTmips and TNTIite® TNTmips comes in two versions. the professional ver-
sion and the free TNTIite version. If you did not purchase the professional
version (which requires a software license key), TNTmips operatesin TNTIlite
mode, which limits object size and enables data sharing only with other copies of
TNTIlite. TNTsim3D isafree product that worksidentically with either TNTmips
or TNTIite, but it can be used only on Windows computers.

Randall B. Smith, Ph.D., 29 July 2002
©Microlmages, Inc., 2002

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

http://www.microimages.com
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Welcome to TNTsim3D

Most geospatial datathat you work with isaselec-
tive representation of acomplex three-dimensional
landscape, but flat mapsand images frequently con-
vey little sense of the vertical dimension. Contours
and relief shading can beincluded with the map data
for this purpose, but the ideal way to visualize the
true shape of your geospatial dataisto combinethe
data with an elevation model and “fly” over and
around a3D scene, examining featuresfrom any van-
tagepointinreal time.

TNTsim3D for Windows provides this capability,
allowing you to move over 3D terrains using joy-
stick, keyboard, or mouse controls. You can control
all aspects of the viewer orientation (attitude), height
abovethe surface, and speed. Special visual effects
arealso available, such asautomatic texture smooth-
ing and atmospheric effects (fog / haze).

You create the datafor TNTsim3D using the Land-
scape Builder process in TNTmips, which creates
terrain and texture raster objects that are specially
optimized for real-time interactive 3D rendering.
These objects are stored together in a Landscape
File, aspecialized typeof TNT Project Filewiththe
fileextenson*.sim.

TNTsSm3D issimilar in many respectsto flight smu-
lator software products. It usessimilar 3D rendering
principles and techniques and provides the same
real-time 3D movement. But the purpose of flight
simulator softwareisto mimictheexperienceof flight,
including different weather conditions and theflight
characteristicsof different typesof aircraft; the back-
ground landscape is secondary. The purpose of
TNTsim3D, on the other hand, is to alow you to
view your geospatial data as alandscape. Its em-
phasisis on allowing you to move around and over
thesimulated landscapeinreal timewhile maintain-
ing high-quality rendering of the landscape.

M Copy the files in the
siMDATA folder on the TNT
V6.7 products CD to
your local drive

The exercises on pages 4-9
cover hardware and
software requirements,
launching TNTsim3D, and
configuring input device
controls. Use of multiple
texture layers is covered on
pages 10-11. Pages 12-15
discuss the tools for
keeping track of your flight
position and attitude. The
use of different types of
additional view windows is
presented on pages 16-21.
Texture smoothing, fog, and
other special effects are
discussed on pages 21-23.
The final section (pages 24-
27) covers how to manage
the performance tradeoff
between terrain quality and
frame rate, use of vertical
exaggeration, and launching
an atlas from TNTsim3D.
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Launching TNTsim3D

TNTsim3D is installed
automatically when you
install TNTmips. A shortcut
to the program is created in
the Microlmages \
TNTproducts folder shown
in the Windows Start menu.
You can launch TNTsim3D
from the Start menu, or
copy this shortcut to the
Windows desktop. You can
also double-click on any
TNTsim3D landscape file to
launch the program and
load the data from that file.

&0 TNT Products .6 ER M[=] E3

Fle Edit ¥iew Go Fawe ”

Address |y Imagesi TMT Products 6.5 ¥
%M M
I i, ol

License
Configurat..  for\Win..

H% Hlﬁ
ThTedit  THTmips| TNTsim3D
forvindo..

ThTatlas  ThTatlas
forx

1 cbject(s] selected

STEPS

M launch TNTsim3D

M if a Select Graphics
System window opens,
select either DirectX or
OpenGL and click [OK]

R TNTsim3D

File  Wiew Window Texture Atflas Help

Before running TNTsim3D, make sure that either
OpenGL v1.1 or Microsoft DirectX 8.0 (or alater ver-
sion) isinstalled in your Windows system. OpenGL
isacross-platform program library for 3D rendering
and 3D hardware acceleration. Support for OpenGL
v1.1isincluded with Windows98, NT 4.0, and later
versions of the Windows operation system. DirectX
isasuite of Microsoft multimediaprogram libraries
that include Direct3D for 3D rendering and hard-
ware acceleration and Directlnput for configuring
motion controlsfor input devices (such askeyboard
and joystick). The TNTsim3D page on the
Microlmagesweb site provideslinksto instructions
on how to determine what version of DirectX isin-
stalled and how to download and install updates.

If only DirectX or OpenGL isinstalled onyour com-
puter, TNTsim3D opensdirectly using that graphics
system. If both DirectX and OpenGL areinstalled,
before TNTsim3D opens you are presented with a
window asking you to sel ect which graphics system
touse. Inprinciple, DirectX and OpenGL provide
similar capability and performancein 3D rendering.
Both systems can take advantage of any 3D render-
ing capabilities built into your display board to
accelerate performance, which means higher frame
rates and smoother movement. However, somedis-
play boards and drivers may not

H[=1 E3 . .
provide equal support for DirectX

Select Graphics System:
 Dirged
" OpenGL

I Aways ack this at startup

¢ www.opengl.org

Ready

¥ TNTsim3D

aK Exit

For information on and updates for the 3D
graphics libraries used by TNTsim3D, go to:

¢ www.microsoft.com/directx

and OpenGL, so one may perform
better than the other on your com-
puter. You will need to experiment
to determine which system works
best for you. For best performance,
make sure that you have the most
recent Windows-certified driver for
your video display board and fol-
low the manufacturer’sinstructions
to adjust hardware accel eration set-
tings.
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Loading a Landscape File

TNTsim3D opens by default with asingle window | STEPS

on your desktop. The File menu is used to opena | @ gi‘lgfr’sgngpe” from the
Landscape Fileand to exit the program. Thismenu | g nayigate to the directory

also shows the last four landscape files you have into which you copied

used, providing easy loading of recently-used data. the Landscape Files
(*.siv) from the

When you open a landscape file, TNTsim3D reads TNTproducts 6.7 CD

theterrainraster inthefileand constructsa3D model | B select eicPine3.sim
. . M choose Wireframe from

of theterrain surface. The surface model isamesh of the View menu
interlocking 3D triangles that provides an efficient | @ repeat the previous step
approximation of theterrain surface. Thefirst tex- to return to solid view
ture raster in thefileisthen draped over thissurface | @ select Options from the

. View menu and
model. To seethesurface mc_)del aone, choose View examine the Display
/ Wireframe; this menu option acts as a toggle be- panel, then click [OK]

tween solid and wireframe view

EMBigPine3.sim - TNTsim3D

modes. Thesta[eyou havesestwhen e view window [exture Afles Hslp

you exit the program is used by de- -
fault when you next openit. ERlE e —

Allas  Help

You can resize the TNTsim3D win-
dow by dragging any edgeor corner, = " wireframe view |
or use the standard Windows maxi- = '
mize/restore button ontheright side
of thewindow titlebar. Kegpinmind,
though, that increasing the window
size putsalarger demand onvideo |
memory and may reduce the speed "
and smoothness of movement B
through the ssmulation. In some instances your at- m
tempt to enlargethe window may exceed theamount
of availablevideo memory. TNTsim3D inthat case
returnsto the previouswindow sizeand displaysan | You can switch between
.. . DirectX and OpenGL on the
error message explaining the problem. DirectX ap- fly using the Graphics
pears to be more demanding of video memory than | system menu on the
OpenGL. If both graphics systemsare availableon | Options / Display panel.
your computer, you can switch between
them using the Graphics System menu On sty |imput | Tensin| fecis] Exas)
the Display panel of the Optionswindow. — Gesficssyseen
OpenGL is a cross-platform standard for 3D rendering and 3D hardware:

acceleration. The software runtime library ships with all Windows, Mac0S,
Linu and Unis systems.

=
e

¥ options
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First Flight: Using Keyboard Controls

STEPS

M choose Show Controls
from the View menu

M using the keyboard
motion controls shown,
experiment with moving
through the 3D scene

The normal view direction is
straight ahead in the
direction of flight. Use the
Look Right/Left/Up/Down
keys to temporarily look in
other directions.

Although you may already have ajoystick or other
flight control deviceinstalled onyour computer, let's
usethekeyboard for your first flight, because anum-
ber of actions have been pre-assigned to specific
keys. Thesedefaultinput control settingsare shown
thefirst timethat you open the TNTsim3D Controls
window. You can keep this window open on your
desktop as a quick reference to the keyboard con-
trolswhile you try them out.

Thekeyboard controlsallow you to movein various
directions through the scene, control forward and
backward speed, and change your viewing orienta-
tion (attitude). The attitude controls use the same
motions that would apply to an aircraft: pitch, roll,
and turn. If you are not familiar with these terms,

pitch affectsthevertical anglein the direction of

Action | Keyboard | Jopstick | Mouge

Altitude Up / Down

Slide Left # Right

Forvard / Backward

Slide Up / Down

Pitch

Fioll

Tum

Altibude Up £, Num +
Altitude Down Z, Enter
Slide Right F.Hum 3
Slide Left 5. Num 1
Forward Murn 5
Backward Mum 0
Thiottle Up
Thiottle Down
Thottle Zero
Slide Up

Slide Down .
PFitch Up Up. Num &
Pitch Diown Diowwn, Mum 2
Fioll Right W Num 7
Fioll Let Fi. Num 3
Fioll Zero 3

Tum Left Left, Hum 4
Turh Right Right, Num &
Look Right J

Look Left
Lok Up
Look Down
Look Rear
Look Vertical
Altitude Lock,
Altitude Hat
Slide Hat
Laok Hat

=—-oom

rzIm<o

L1 flight, roll affectstheangle of thewingsrelative
to the horizontal, and turn affects the heading
(the horizontal direction of flight).

The way in which you use a key on the key-
board depends upon which control is assigned
toit. Thegeneral motion controls (Altitude Up/
Down, Forward/Backward, Slide Right/L eft/Up/
Down, Pitch Up/Down, Rall Right/L eft, Turn Left/
Right) moveyou at aspecified speed (discussed
|ater) aslong asthe key isheld down. To move
forward without having to continue holding a
key down, use the Throttle Up Key, which in-
creases your speed by afixed amount each time
itispressed. The Throttle Down key slowsyour
forward speed and, if you slow down to a stop,

Default input control
settings. If DirectX is
installed there are no
Num key assignments.

moves you backward at increasing speed. The
Throttle 0 key stops the motion begun by the other
Throttle keys, while Roll 0 levels the wings of the
virtual plane. The Look Right/Left/Up/Down keys
direct your view in a particular direction aslong as
they are held down. The Altitude Lock key acts as
an on/off toggle for maintaining the current altitude.
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Configuring Input Controls

TNTsim3D uses the Directlnput software compo- | STEPS _

nent of DirectX to allow you to configure theflight | © fsré’.?cfhé \t/l'g’r‘:‘é menu
controls for your keyboard or other input device. | g1 click on t?]e Input tab
You can reconfigure the controls while operating | & if you have a Configure
the simulator in either DirectX or OpenGL, but Directinput button at the
DirectX must be installed on your system in order g‘r)égosmitm the panel,

for you to.do 0. (Op_enGL does not provide an | & click on the Keyboard
input configuration utility.) If you do not have tab and edit the
DirectX installed, therewill be no Directlnput push keyboard controls if you

. . wish
button on the Options window I nput panel, and you o click [OK] on the

will be limited to using the default keyboard con- Directinput window and
trols. If so, thiswould be a good time to download the Options window
and install the latest version of DirectX from

Microsoft (see page 4). # oplions

Display Input | Tertain | Effects | Extras |

TheDi rect! nput. window has atabbed o 15 L
panel for ajoystick or other gamecon- ., .. nuw [0 ™5 Rolspeert [ 500 %0
troller (if one is installed iN YOUr  cieesruman/backwat [ 25507 ™5 Tunspeet [ 4500 &0
system), thekeyboard, andthemouse.  r riHsgs [ 00

The right side of the keyboard panel T Mainum Heih [~ T30

lists the keys and the currently as-

signed action for each. To changethe
assignment for akey, click onitsentry

inthelist or pressthe key on the key- x| coen]
board. Either action highlights the Directinput control window
control entry and Keyhonrd [WBIBE
ShOWSB.SCI’O”ing [ information | 3 Roll Zero W RollLet &
R . IChoose an action for this E Throttle Up R Roll Right
list of availableac- T Slide Up ¥ Altitude Lock
tionsin the lower S Silde Lo D Throtte Zora
i F Slide Right H Forward
lertgortlon Of the J Lulull:Lt:fl K Lgan’uwn
pandl. To activate L Look Right Z Altitud...
C Throtil... V Slide Down
the action list, N Backward M LookR
E Awvailable Actions _ Up Pi::::h Danrwn T:fn Leef:"
press nter (Or @ Button Actions = k Turn Right Pitch Up
-cli ~ Throttle Up s¢
double-click on 7 Tootte Up :
th(ij c;);\gé)tl entry) < Thotle lzjsm ;
an anew ~ Altitude Down 9
action from the [JEGEET
i v Slide Lett
SCI’O”ed ||$ ~ Forward

« Backward
+ Slide Un
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Configuring a Joystick

STEPS

If you have a joystick or

other game controller, make

sure that it is:

M plugged into your
computer

M set up and calibrated in
Microsoft Windows

Then proceed to:

M press the Configure
Directinput button on the
Options window Input
panel

M select the tabbed panel
for your controller
configure the stick
(axis) controls and the
button controls

M close the Directinput
and Options windows
practice moving with the
joystick, supplemented
by keyboard controls as
needed

A joystick, yoke, or similar game controller gives
you moreredlisitic, intuitive control over your move-
mentsin TNTsim3D. Thelowest-cost joystickshave
only two rotation axes, so you must changeroll and
pitch (bank the plane) to maketurns. Higher-priced
(but still inexpensive) joysticks allow the stick to
twist, providing three axes of rotation and indepen-
dent control of turn, roll, and pitch. They also have
aseparate throttle control that can be operated with
your other hand, aswell asanumber of buttonsthat
can control other motions.

You can also use the mouse as a motion control, but
only inavery limited way. Themouseisbetter used
to interact with the datain the TNTsim3D window,
as described later.

TNTsim3D alows simultaneous use of different in-
put devices. So even if you have a joystick, you
may still want to use the keyboard to control some
actions. For example, if your joystick doesnot have
athrottle control, you can usethethrottle up, throttle
down, and throttle O controls on the keyboard to
control your speed.

Logitech WingMan Extreme Digital 3D | Keyboard w_

IChoose an action for L Altitude Up—

his control from the list.
Press [Delete] to

Slide Hat
Sample action

remove an action from . —. Look Down i
he device. Press Roll Zera assignments that |

n sion
Player

Altitude Down—— )

Look Rear have set for the
3-axis joystick |

Look Right—, L A use at Micro-

Awvailable Actions - Look Left_-=d

@ Button Actions

Throttle Up

+~ Throttle Down

~ Throttle Zero

+ Altitude Up

~ Altitude Down

-~ Slide Right

+ Slide Left

< Forward

~ Backward

Images. | move
the stick forward
or back to change
pitch, side to side
to roll, and twist it
to turn.
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Setting Other Input Options

The Input panel on the Options window also pro-
vides other settings that affect your movement
through the simulation. In the upper left part of the
panel are three linear speed settings: Up / Down,
Left / Right, and Forward / Backward. All areini-
tially set to the samevel ocity (in meters per second),
which is based on the areal dimensions of the land-
scape. The default speed is computed to traverse
the maximum extent (height or width) of your land-
scape in 120 seconds. Each of these linear speed
values sets the speed used by the associated mo-
tion control. When you use the throttle controlsto
increment speed, the Speed Forward / Backward
value sets an upper velocity limit. You can change
any of these linear speeds to move
more quickly. But keepin mind that at
faster speeds the scene changes rap-
idly, forcing TNTsim3D to read more
data more quickly, and the image in-
formation held in memory must be
updated morefrequently. Your move-
ments may become less smooth, and
you may see moretransient rendering
artifacts.

¥ options

Speed Up / Down:

Speed Left / Right:

Configure Directinput

Speed Forward / Backward 500.00 ™S Tymn Speed. 4500 deg
W Minimum Height: 400,00 m
™ Mawimum Heights

STEPS

M from the View menu

select Options

click on the Input tab

change the value in the

Speed Forward /

Backward field to 500

turn on the Minimum

Height check box and

change the height value

to 400

M click [OK] on the Options
window

M use any controls to
move closer to the
terrain surface until you
reach the minimum
height you have set

o
]

Display Inpul | Teursin | Effects | Exas |

25607 M5 Pitch Speed 4500 ded
25601 /S Rl Speed 4500 dea

oK Cancel

The settingsin the upper right part of
the panel control the angular speeds (in de-
grees per second) for pitch, roll, and turn.
The default values are independent of the
landscape characteristics, and any changes

File Wisw

Flight following the ups and downs
of terrain at minimum height of 400 m.

"M BigPine3.sim - TNTsim3D

indow Texture Allas Help

you make are retained for usein later ses-
sions. You can also set both minimum and
maximum height values, which arealsore-

tained until reset. Setting aminimum height ?ﬁ’l

preventsyou from flying through and then |- A7
under the terrain surface. If you set the 7
same value for minimum and maximum

height, you can maintain a constant height o~

abovethe surfacewhileflyinginany direc-

tion.
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Selecting Textures

STEPS A single Landscape File can include any number of

& ﬁi‘;':uo” the Texture texture objects showing different aspectsof theland-

& note the check mark scape. For example, thesicriNe3 fileincludesthree
next to the LandsatTM textures: a “natural color” pan-sharpened Landsat
menu entry Thematic Mapper image (LANDSATTM), a color

B select CoLoRSHADE fOm | ghaed relief texture (CoLorSHADE), and a scanned
the Texture menu . .

o select DRG from the topographic map (DRG). Theavailabletexturesare
Texture menu shown on the Texture menu in the TNTsIim3D win-

¥ BigPines.sim - TNTsim3D
File wiew Window Texture Atlas Help

dow. The first texture written to the
Landscape File is the first menu entry (in
this case, the LANDSATTM texture) and is
automatically selected by default whenyou
opentheLandscapeFilein TNTsim3D.

Using the Texture menu, you can select any
or all of thetexturesinthefilefor viewing.
Each entry on the Texture menu acts as a

toggle to turn the
corresponding Loy Iedue Al el

¥ LandsatTia

texture on or off. | = v coloshade

PN EigPine3.sim - TNTsim3D
Re File Wiew Window Texture Atlas Help

A check mark is = %%
shown next to the
entry for each se-
lected texture. Under DirectX, texturesare
rendered by TNTsim3D inthe sameorder
astheir menu listing. With all texturesin
thethesicrPiNE3 fil e selected, for example,
texture LanpsatTM is rendered first and
DRGisrenderedlast. (OpenGL renders
textures in the opposite order.) Inthis

Offsats

case each texture image covers the full
extent of thelandscape, and eachisren-
dered directly over theterrain moddl, so
only thelast textureisvisiblein thewin-
dow. To find out how to visualize
multiple textures simultaneously, pro-
ceed to the next page.

Keep the current settings and
proceed to the next page.




Texture Offsets and Inset Textures

STEPS

The Texture Offsets window lets you set a vertical
offset from the surface model for any texture. You
can use these settingsto create a stack of “floating”
textures, allowing you to seeall texturesfor thesame
areaat thesametime. You can evenfly throughorin
between the floating textures.

¥ BigPina3.sim - TNTsim3D
Eile  View Window Texture Aflas Help

Floating

textures for
the BicPINE3
Landscape File

Flying
between
floating
textures

Ready 4

¥ BigPines. sim - TNTsim3D
File  Wiew \ Window Texture Aflas  Help

)

o

o

select Offsets from the
Texture menu

enter an offset value of
3000 for the LANDSATTM
texture

enter an offset value of
1500 for the CoLoRSHADE
texture

LandsatTh Iw m
ColarShade [ 150000 ™
DRG [ oomm
Cancel

M click [OK] on the Texture

Offsets window

M use the flight controls to

¥ YMs7.sim - TNTSim3D
File  wiew Window Texture Aflas Help

move beyond the edge
of the landscape, then
turn to look back toward
the center of the scene

[-[O]]

Feady 4

Ready

If atextureiscreated from animagethat coversonly
part of the landscape area, the remaining parts of
that texture are transparent in TNTsim3D, allowing
an underlying texture to be visible. You can thus
simultaneously view (without offsets) a high-reso-
lution (perhaps color) image texture that appearsto
be“inset” into alower resol ution (perhapsgrayscale)
texture covering a larger portion of the landscape
(seetheillustration above right).

\
The YM67 sample Land-

scape File includes a CoLor-
DOQ texture whose image
covers only the central part
of the landscape.

B

o |

v | Texture Aflas  Help

T SPOTpan
Geologyshade

v Coloboa

Offsets
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Keeping Track of Where You Are

STEPS

M reopen the Texture
Offets window and
reset all offets to 0

use the Texture menu to
deselect the CoLORSHADE
and DRG textures

M select Readouts from
the View menu

click on the Viewer tab
in the TNTsim3D
Readouts window

note how the listed
values are updated as
you move through the
landscape

“

# TNTsim3D Readouts

Up
Poi3 | Poi4 | POIS |

POIG | POIZ | P

Terain | Yiewer IMouse] Fulward] Left I Right ] Rear

37639597 4109693.00
461493 m
2206.00 m
240893 m
15,00 deg
103 deg
135,56 deg
256,38 m/s

Position:

Altiude:

Surface Elevation
Height Above Suface:
Pitch:

Rall

Heading:

Welacity:

M to redirect the view to a
particular feature in the
landscape, move the
mouse cursor to that
feature and press the
left mouse button

M select Recenter from the
View menu

M select Restore Initial
Viewpoint from the
View menu

| Down | Vertical | Map¥iew | POIT | POIZ

A simulation opens with a default viewer position
above the upper |eft corner of the scene, pointing
toward the scene center. Asyou fly around, infor-
mation on your viewing position is shown on the
Viewer panel of the TNTsim3D Readouts window.
This panel shows your horizontal (x y) position (in
map coordinates if the simulation objects are
georeferenced), altitude above sealevel and height
abovetheterrain surface (both in meters), and angles
in degreesfor pitch, roll, and heading. By monitor-
ing these dynamically updated readings as you
move through the landscape, you can easily keep

track of your position and attitude.
The TNTsim3D window always showsafor-

ward (pilot’s) view in the direction of flight.
You can use the movement controlsto change
your direction of flight to bring any feature of
the landscape into the view. But there are
also severa shortcuts that let you instantly
changethe viewer attitude. You can reorient
toward any terrain featureintheview by plac-
ing the mouse cursor on the feature and pressing
the left mouse button; the feature is then centered
intheview. If your flight leaves you pointed away
from the landscape, the Recenter option onthe View
menu reorients the viewer toward the center of the
scene, whilethe Restore Initial Viewpoint option on
the same menu jumpsthe viewer back to the default
starting position and orientation.

()

Left-click in
the view to
reorient the
flight toward
a particular
landscape
feature.

—

Ready

- -2 ‘ :

(left-click)

Ready
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Using the Compass Graphic

An optional compass graphicinthelower right cor- | STEPS

ner of the TNTSim3D window providesan additional | © fsr;’:c:':ﬁengtL‘;fSTg;”
aid to 3D navigation. Thisgraphic, whichisturned texture

on by default, iscontrolled by settingsonthe Extras | & choose Options from

panel of the Options window. the View menu and click
on the Extras tab

The compass graphic consists of a central sphere, | M if the Show Compass

arrows that point in the four cardinal directions |~ checkbox is not
checked, click in it to

(north, east, south, and west), and arrows for the turn it on

four intermediate directions (northwest and so on). | @ notice how the

Thenorth arrow, other cardinal arrows, and interme- compass rotates as you
diate arrows are shown in separate colors. (Color move through the
landscape

controlslet you changethearrow colorsif youwish.)
If the landscape objects are georeferenced, the north
arrow pointsinthe north direction; oth-
erwise it points parallel to the column
direction in the rasters.

¥ BigPined.sim - TNTsim3D

The compass pointsare drawntoliein
the horizontal plane, so the compass
image provides avisual cueto your at-
titude relative to the horizontal. This
attitude information is enhanced by
shading effects on the points and cen-
tral sphere, which areilluminated froma
point above the compass and to the
north. Display | Input | Tenain | Effects Exiras | ezl 4

I Show Campass

e 1'DU\
ey [ Enter a new Size value to change

Cardinal Color | N NN . .
R the size of the compass graphic.

“?’"’

53

F s
View nearly straight down View nearly horizontal . Banked turn
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Find Surface Coordinates with the Mouse

STEPS

)

)

use the Texture menu to
deselect the CoLorRSHADE
texture

click on the Mouse tab in
the TNTsim3D Readouts
window

move the mouse cursor
within the TNTsim3D
window

note how the values on
the Mouse panel
continuously update

"M BigPines.sim - TNTsim3D

Aswe have seen, knowing your viewing positionin
thesimulationisimportant. But TNTsim3D enables
you to view georeferenced spatial data, so you may
be more interested in finding the map coordinates
and surface elevation of particular locations on the
landscape surface. With TNTsim3D you can use
the mouse to determine point coordinates for any
visible portion of the scene.

When you place the mouse over some point on the
sceneinthe TNTSm3D window, the program projects
a sight line from the viewer position through the
screen position of the cursor and on to the corre-
sponding position on the landscape
surface. The horizontal (x y) map coordi-

Ready

nates of this position are reported as the
Mouse L ocation item on the M ouse panel
of the TNTsim3D Readouts window. (If
the landscape objects are not
georeferenced, the line and column num-
bersof the corresponding terrain raster cell
are shown.) The Mouse Elevation entry
shows the corresponding surface eleva
tion, whichisinterpolated from the closest
terrain raster cellsaong the sight line.

M TNTsim3D Readouts

Up

382008.06 4095412.00
1671.02 m
535918 m

Mouse Location
Mouse Elevation:
Distance:
Accuracy:
18.75m
16.64m 16.31m
1951m

| Down | vetical | Mepiiew | POIT | POIZ
FOI3 | Pol4 | PoIS | FOIE | POIT | POIS
Tertain | ‘iewer | Mause | Foward | Lett | Right | Rear

Thefour Accuracy values giveyou estimates
of the positional accuracy limitsfor themouse
cursor position. Each of the four values is
measured from ascreen pixel immediately ad-
jacent to the cursor’s screen location; the
reported valueisthe 3D distance between the
surfacelocations of the neighboring and cen-
ter screen pixel. These values vary due to
differences in viewing angle and the direc-

Projection

tion and angle of surface slope.

Mouse position readout for a

sample mouse cursor location.
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Terrain Information

The Terrain panel provides general geographic in-
formation about the landscape, including its
geographic extents and minimum and maximum ter-
rain elevations. The panel also reports the current
Terrain Quality and Frame Rate values (discussed
on alater page entitled Terrain Quality and Frame
Rate).

The Projection button at the bottom of the TNTsSm3D
Readouts window opens the Coordinate System /
Projection Parameterswindow. The controlsonthe
upper part of this window allow you to select the
coordinate system and datum (and zone, projection,
and dllipsoid where appropriate) for the position and
extents values in all of the readout panels. In the
BicPine3 landscapefile, the stored georeferencein-
formationisin Universal Transverse Mercator Zone
11 coordinates, but you can choose to report posi-

STEPS

M click on the Terrain tab
on the TNTsim3D
Readouts window

M examine the values
listed on the panel

M click on the Projection

button

M from the System menu
box on the Coordinate
System / Projection
Parameters window,
select Latitude /
Longitude, then click

[OK]

M note that positions and
extents are now
reported in degrees of
Latitude / Longitude

M set the coordinate
system back to
Universal Transverse

tionsin Latitude/ Longitude or any other available Mercator
coordinate system.

The controlsonthelower part of the Coordi-

| Down | Verical | Map¥iew | FOI1 | FOIZ
POI3 | POI4 | POIS | POis | POI7 | POIB

|
nate System/ Projection ParametersWinCow e viewe | Houe | Fowsd | Lot | Aight | At {

let you select the unitsfor all readouts of dis- s Etert ez
tance, elevation, angle, and velocity. Any  tonesen 1474225
South Extent: 4084025.00

unit changes you make here are also shown
automatically on the Input panel of the Op-

East-West Extents:
Marth-Sauth Extents:

3072094
30717.25

b awirnumn Elevation: 4259.00 m
— 1 Mirirnurm Elesation; 1155.00 m
8 Coordinate System/Projection Parameters t I O n S e e 76,00 Percent
System [ =] window. Frame Rale: 1255 Frames / Second
Zone |11 (w12010W 114) =]
[ =l Projection
Daturn:  [North American 1927 - United States NADCON) v |
[ |
,— ¥ coordinate System/Projection Parameters ¥ TNTsim3D Readouts
S || =] Up | Down | Verical | Map¥iew | POI1
— [ -] POI3 | POI4 | POIS | POIG | POIT
| J Terrain NV\ewell Mouse} Forwald} Left 1 Fligh
Datum:  [Neth A 1827 - United States NADCON] ~] Easl Exlent a2
aturn: [North American 1327 - United States | ) o Py
[ | North Extent: 37.17
L meters I [ — = South Extent: .90
Elevation [ meters e e Eastiw/est Extents 038
e [ fevatiar| meters Narth-South E dents: 0z
e Joedees Angle: [degress - Masimum Elevation 4253.00 m
Velocity. [meters per second ¥ Minimum Elevation: 1155.00 m
Velocity: [meters persecond = e 72 00 Porort
errain Lualty: A ercent
Cancel | | - Frame Rate 24.98 Frames / Second
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Directional View Windows

STEPS

M use the Window menu
to open Left, Right,
Rear, and Vertical
windows

M click the Texture
icon button on the
Rear window and
select CoLorSHADE from
the menu

 Left

¥ BigPined.sim - TNTsim3D
File  Wiew Window Texture Atflas Help

Themain TNTsm3D window showsthe pilot’sview
inthecurrent direction of flight. Buttogainawider
perspective on the landscape, you can open addi-
tional windows that provide views in other
predefined directions. These selections are avail-
able from the Window menu. You can also select
textures for viewing independently in each direc-
tional window using the Texture icon button.

i Raar

A

M fly through the 3D
landscape and note
how the views relate to
each other

M close all of the
directional view
windows you have
opened

The L eft, Right, Rear, Down, and Up windows show
views that are oriented relative to the current atti-
tude of the viewer “aircraft”. The Left and Right
windowslook to either side of theflight path (paral-
lel to the wings), while the Rear window showsthe
view backward aong the flight line. The Up and
Down windows show views perpendicular to the
wings and the direction of flight. To illustrate this
attitude-dependence, fly alevel course and roll 90
degreestotheleft; the Left view showsaview of the
ground and the Right views shows nothing but sky
(background color).

The Vertical window works differently; itsview di-
rection is absolute, not relative to the atttitude of
the viewer. The Vertical window shows a vertical
view toward the surface (downward if the viewer is
above and upward if the viewer is below the sur-
face).
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Map View Window

STEPS

The optional Map View window provides you with
an easy way to keep track of your position visually,
along with graphic controls that let you quickly
change your viewing geometry. Thiswindow pro-
vides an overhead view that does not vary in scale
as the viewer’s altitude above the terrain changes.
TheMap View window opensat Full View (display-
ing the full geographic extents of the landscape),
but you can use the icon buttons at the top of the
window to zoom in or out (or return to Full View).
Once you have zoomed in, the Map View remains
centered on the ground position that is currently
directly beneath the viewer, except when you are
close to the edge of the landscape.

You can select any singletexture layer in the Land-
scapeFiletodisplay intheMap View. A topographic
map texture is a natural choice, since it combines
|abel ed map information with arepresentation of the
terrain. The texture shown inthe Map View isori-
ented by default with north at the top. You can use
the Orientation setting in the Map Options window
to orient tothecurrent flight directioninstead (Viewer
radio button). In this mode, the Map View image
reorients as the flight direction changes.

)

o

o

select Map View from
the Window menu

from the Map View
window’s Texture
press the

Options icon T;E
button on the

in the Map Options
window, make sure that
the Locator option is set

menu, select DRG
Map View window
to Viewer-Center

¥ mop Options
Orientation: ™ Morth © Yiewer
Extents 100.00 Percent

Locator Color [N

Locatorf/t Amow &

/
The Extents field shows the
approximate percentage of
the landscape area that is
visible in the Map View at
the current zoom level (100
percent equals full extents).

The texture detail shown in the
Map View varies automatically as

you change zoom levels.

Full ZoomIn Zoom Out
E¥map view Bap view

@ @ a @ Texture:,ﬁ‘
e

@ @ ﬁ Texture:| DRG

page 17



Map View Locator Controls

STEPS

M use the flight controls to
move through the
landscape and note
how the locator graphic
updates to keep track of
your paosition

click and drag on the
Viewer location graphic
and note how the view
updates in the main
TNTsim3D window
click in the Map View
window at a location
away from the locator
graphic and note how
the View Center snaps
to that location

“:'Mup View
@ @ @ Texture:m

]
1

c-ul,.

| _f‘*“%
1 P

TheMap View window showsalocator graphic that
indicates the map position of the current viewer |o-
cation. Theform of thelocator isset by your selection
inthe Map Optionswindow. The Arrow graphicisa
simple arrowhead whose base is at the viewer posi-
tion and which pointstoward the current view center
of themain TNTsim3D window (center of thepilot's
view). The Viewer-Center graphicindicatestheviewer
position with a cross and an arrowhead pointing
north, and also marksthe exact location of the view
center with an open circle; the viewer and view cen-
ter positions are connected by a dashed line.

With either locator graphic, you can use the left
mouse button to drag the viewer position indicator
to anew location within the Map View. Thisac-
tion changes the viewer position and heading,
but does not affect pitch or roll. All open view
windows update automatically to reflect the new
position.

Map View with Arrow locator

If the viewer is close to the
terrain in an area with
significant relief, hills or
ridges in the foreground
may move in or out of the
line of sight to the view
center as you move. As a
result, you may see the
view center indicator jump
in or out along the line
connecting it to the viewer
location.

nu(-‘-Mup View Vi Cont
lew Center
@@@ Texture:| DRG . hd location
? Y \
I i ey " - e
& s, 2 V]
i Q ; E ]
i i _l y
rey T 1 - £ -
e
e o] — ;{1 ;& .
v'.. - " 3 _+ -~ x 1
e ﬁﬁ']r:n Viewer
location

Viewer-Center locator

With either graphic, if you left-click with the mouse
away fromthe viewer position, theview center jumps
to that location. You can aso drag the view center
to a new position. All open view windows again
update automatically.

page 18



Point-of-Interest Windows

There may be special locations (points-of-interest
or POI) in your simulated landscape that you want

to keep track of as you move

The Point-Of-Interest option on the Window menu
createsaview that remains centered on adesignated
POI asyoufly, evenif the POl isno longer visiblein
the main TNTsim3D window. When the Point-Of-
Interest control window opens, you can identify the
POI simply by left-clicking with the mouse at the
appropriateterrain position in any view window.
A Point-Of-I nterest window then opens centered
on that location (as seen from the current viewer
location). You can designate up to eight POls,
with each tracked initsownwindow. Each POl is

shown by a differently-colored
windows.

through the scene.

Location: I

STEPS

M choose Point-Of-Interest
from the Window menu
use the mouse to left-
click on a distinctive
feature in the TNTsim3D
window or any other
open view

click [OK] in the Paint-
Of-Interest control
window

)

#H point-Of-Interast E

MName: IF'Dint-D Fnterest 1

410386150 | 387541.03

press

To add or move a Point-0F-Interest, click on the
terrain in any view or type coordinates here and

0K ar &pply.

bar marker in al

ak. I Cance\l Apply |

¥ point-Of-Interest 1
(= 1

M repeat the above steps
if you want to add
additional points-of-

=| interest

With the Point-Of-Interest control window open, left-click
in any view window to designate the POI location and
open the associated Point-Of-Interest window.

MBigPines.sim - TNTsim3D
File  Wiew Window Texture Atflas Help

¥ paint-Of-Inferest |

(] e

Keep at least one Point-
Of-Interest window open
and proceed to the next
exercise

# point-Ot-Interest 2 [x]

T —

—

—

Ready

N

Open as many Point-Of-Interest windows as you

need. Different-colored

markers allow you to keep

track of the POI locations in all windows.
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Editing and Naming a Point-of-Interest

STEPS

M click on the Edit
icon button on
the Point-Of-Interest
window

M enter a name for the POI
in the Name field of the
Point-Of-Interest control
window

M with the control window

still open, drag the POI
marker in the main
window to adjust its
position

M click [OK] in the Point-
Of-Interest control
window

¥ point-Of-Interest 1

1|

You can change the position of aPOI only when its
Point-Of-Interest control window is open. To re-
open thiswindow, press the Edit icon button on the
Point-Of -Interest view window. You can then use
any view window (including its Point-Of-Interest
window) to repositionthe POI. Simply drag the POI
marker to anew location with themouse, or left-click
at thenew location. (If the Point-Of-Interest control
window is not open, these mouse actions simply
recenter the view window at the new location). You
can also manually enter map coordinatesin the con-
trol window to set the POI at a predetermined map
location.

¥ pgint-Of-Interest

Mame: IElndel cone

Locat\onﬂ
To adg/or move a Point-OfInterest, click on the
terraiyf in any view or type coordinates here and
pregk OF or Apply.

’TI Cancell Apply |

4103887 25 | 7E12.25

Edit the Name field to enter a name for the POI.
This title of the Point-Of-Interest window
changes to this text when you click [OK] or

Ready v

Left-click or drag the POI
marker in any view window
to reposition the POI.

[Apply] on the control window.

¥ Cinder cone

Rieady 4

Keep the Point-Of-Interest view window open and proceed to the next exercise
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Window Readouts

STEPS
“

The TNTsim3D Readouts window provides posi-
tional information about each open view, including
any Point-of-Interest views. Each potential view is
represented by its own tabbed panel. (The Forward
panel providesreadoutsfor themain TNTsim3D view
window.)

Each window readout panel lists the map coordi-
nates and elevation for the view center position
along with the distance from the viewer to the view
center. Estimates of the positional accuracy of the
center coordinates are shown using the same sys-
tem asfor mouse cursor position. If theview center
moves outside the extents of the landscape, posi-
tion readouts are blank for that view.

¥ TNTsim3D Readouts [x]

Pola | Poi4 | POIS | POie | POI7 | POiB |

if the TNTsim3D
Readouts window is not
open, select Readouts
from the View menu on
the TNTsim3D window
click on the POI 1 tab to
view the readouts for
the Point-Of-Interest
window

click on the Forward tab
to view the readouts for
the main view window

Up | Dawn | Wertical | Map Vigw | POIT | POl 2 |

Termain | Viewer | Mause | Forward | Lt {Fiight | Rear |

373341.25 403808050 ;
194536 m

Center Postion:
Elevation:

Distance: 11106.06 m
Murnber of Triangles: 398
ACCuracy.
150.59m
239.62m 314m
111.E4m
Projection

Readouts are provided for
each open view window.

=
—

Center Position,
Elevation;
Distance:

Mumber of Triangles:

Readouts for the main
TNTsim3D window are
provided on the Forward
panel.

¥ TNTsim3D Readouts

POI3 | POI4 | POIS | POIS | POI7 | POIB
Terrsin | Viewsr | Mouse | Foward | Left | Right | Fear
Up | Dawn | verical | Mapwiew [ PO
38754881 410384375
1258.48 m
215016 m

POIZ

174

Acouracy:
Readouts for any open Point-of-
Interest windows are provided on

Projection

the numbered POI panels.
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Background Color and Texture Smoothing

STEPS

)

o

select Options from the
View menu and click on
the Effects tab

left-click on the
Background Color color
sample button

use the resulting Color
window to select a light
blue background color
and click [OK]

if the Smooth Texture
checkbox on the Effects
panel is active (not
dimmed), turn it on

The Effects panel of the Options window lets you
control a number of visual effects for your simula
tions, including background color, fog, and texture
smoothing. The Background Color control allows
you to pick the background color from a standard
palette or define one or more custom colors for use
as backgrounds.

The Smooth Texture option is available only when
you are using DirectX as the graphics rendering
system for TNTsim3D. Smoothing has two major
advantages. it reducesthe blocky appearance of fore-
ground texture cells viewed at close range, and it

M click OK on the Options
window Color [2]
[l Options Basic colors: X
Display | Input | Tenain Effects | Extras | B S ==
ol el me e
wireframe Color. [ NRMBE ErEEEEEN
'_FFilgse Backaround Colr ENEEEE ..
e [—— I
& Linear € Exponential € Exponential Two  Custor eolors:
Star [ 400 K Eng [T #0008 Kmoe [ T
Crorrrrrrr
Define Custom Colors »> |
oK I Cancel

_I_I|

Turning on the Antialias option (only in DirectX)
enables TNTsim3D to use a feature of some
graphics cards that smoothes color edges in the
rendered screen image.

reduces “sparkle”’ in the more
distant portions of the moving
image. If you have a modern
graphics board with 3D accel-
eration, the smoothing is
performed by the graphicshard-
wareitself, so thereisminimal
impact on frame rate. (If your
board does not support hard-
ware smoothing, the DirectX
software performs the smooth-
ing, though more slowly).

#¥ pigPine.sim - TNTsim3D
File  Wiew Help

unsmoothed

smoothed

|
Feady 4

TNTsim3D window with new
background color and DirectX texture
smoothing enabled. Magnified views
of boxed area are shown above with
and without texture smoothing.
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When you view anatural landscape, detail and color
become less distinct in more distant parts of the
scene because of the effects of water vapor and par-
ticulatesin the atmosphere. Haze isamost aways
present to some extent, and fog is an extreme ex-
ample.

Toadd realismtoalandscapein TNTsim3D, you can
simulate the reduction of visibility with distance by
using the Fog controls. The fog effect is achieved
by blending texture colors with varying amounts of
adesignated fog color. The background color isthe
default fog color, which lets the hazy or foggy ter-
rain blend naturally into the sky. For special effects
you can turn off the Use Background Color check
box and use the Fog Color control to select any color
for the color blending.

Three methods are availableto control thevariation
in fog density with increasing distance from the
viewer. Inthe Linear method, the Start value
defines the distance at which the fog effect
begins, the End value defines the distance
at which fog no longer increases, and the
variation is linear between these limits.
Since the start and end distances are in
meters, the same pair of
valueswill producediffer-
ing effects for landscapes

¥ Fog
W Use Background Color

FogColr [

1 Linear © Exporential  Exponential Twa

Using Fog

STEPS

)

)

select Options from the
View menu and click on
the Effects tab

turn on the Fog check
box, accept the default
settings, and click [OK]

M note the change in

scene visibility

M reopen the Options

window Effects panel,
change the Start value
to 2000 and the End
value to 20000, then
click [OK]

M note the change in

scene visibility

M reopen the Options

of different areal extents.

Stat [ 400000 End [ 40000.00 0

Inthe Exponential method fog increases ex-
ponentialy with distance. Inthe Exponentia
Two method, fog increases exponentially
with the square of the distance. In both
methods the Density parameter is a multi-
plier applied to the distance exponent.
Increasingthe Density pa- & r.

rameter makes.the f_og 'F_D“EIE%
thicken morerapidly with

700

Start [ 4000.00 End [ 40000.00 Densiy

" Linear © Ewporential & Exporential Twa
increasing distance.

7.00

window Effects panel
and change the Fog
method to Exponential
Two

set the Density value to
7.0 and click [OK]

Fog: Exponential Two

page 23



Terrain Quality and Frame Rate

STEPS

M turn on the Wireframe
view mode (View /
Wireframe)

M select Options from the

View menu

click on the Terrain tab

increase the Quality

setting to 90 and click

[OK], and note the

increased detail in the

wireframe

M reset the Quality
percentage to 75

KRR

A new terrain model is built
for each frame using only
the visible part of the
terrain. The level of terrain
detail varies spatially in
each frame: more detail is
shown (by smaller terrain
triangles) in the foreground
and in areas of greater local
relief. As you move
through the simulation, the
amount of detail for a
particular area may change,
but height values
are automatically
adjusted to
produce gradual
rather than
abrupt visual
changes in local
detail. As a
result, you may
notice gradual
upward or
downward
movements of
portions of the
terrain as you fly. -

Asyouuse TNTsim3D, you will likely want to move
through each landscape smoothly and realistically
and at the sametime see the maximum possible scene
detail. But achieving these twin goals may exceed
the resources available on your computer, so you
may need to choose which of them is more impor-
tant to you for a particular simulation session.

You can makethat choicein TNTsSim3D by using the
settings on the Options window’s Terrain panel,
whereapair of radio buttonsallow you to give pref-
erenceto either quality or framerate. Quality refers
to the amount of detail in the surface model created
fromtheterrain raster inthelandscapefile. Quality
is expressed numerically as a percentage; setting a
higher percentage produces a surface model that
showsmore of the detail intheterrainraster. Frame
rateisthe number of timesthe sceneisredrawn each
second. A higher frame rate produces smoother,
more natural movement through the landscape.

If you choosethe Qudlity preference, TNTSm3D uses
available resources to maintain your target terrain
quality and reduces the frame
rateif necessary. If you choose
the Frame Rate preference, the
program instead attempts to
maintain your target framerate
and letstheterrain quality vary
as needed. The effects of
these selections depend
greatly on the hardware capa
bilities of your computer; they
aremoresignificant for newer,
faster computers and graphics
cards.

To improve both quality and frame rate, try the following:

shut down other programs to free computer resources for TNTsim3D
make your TNTsim3D windows smaller

make sure your graphics card’s 3D acceleration options are turned on
get a graphics card with faster 3D acceleration and more video memory
get more random access memory (RAM) for your computer

RRRAX
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Using Vertical Exaggeration

STEPS

Simulationsof low-relief areas can reveal moreinfor-
mation about relationships between map data and
theterrain if the vertical terrain scale is changed to
exaggeratethetopographicrelief. The Terrain panel
on the Options window allows you to set avertical
exaggeration value (default is 1.00) to rescale all of
the Z-valuesin theterrain model.

When you increasethe Vertical Exaggeration value,
the viewer’s height above the surface is automati-
cally increased by the samefactor to ensure that the
viewer remains above the rescaled surface. How-
ever, coordinate readouts for mouse position and
view center points always report elevation values
fromtheoriginal unscaled surface, regardless of the
vertical exaggeration that has been selected.

Wpalmyra.sim - TNTsim3D H[=] E3

File  Wiew Window Texture Atflas Help

Palmyra landscape
with no vertical
exaggeration. This
texture shows soil
map polygons
overlaid with partial
transparency over
a grayscale digital
orthophoto

quadrangle mosaic.

¥ palmyra.sim - TNTsim3D [_ O[]

File Miew Window Tsxture Atlas  Help

)

)

turn off the Wireframe
view mode (View /
Wireframe)

in the main TNTsim3D
window, choose File /
Open

navigate to the directory
into which you copied
the Landscape Files
(*.sim) from the
TNTproducts 6.7 CD

M select the paLMYRA

Landscape File

M fly through landscape

[NENEN

and note the low relief
of the terrain

select View / Options
click on the Terrain tab
enter 3 in the Vertical

Exaggeration field and
click [OK]

NOTE: The last vertical
exaggeration value you
set is retained until
reset. Therefore,
remember to check this
field when you open a
new Landscape File to
make sure the current
value is appropriate for
the data.

Same area with a

Display | Input ~ Terain |Eflects| Exras |

Wertical Exaggeration .00

& Quality: 7500 Percent
" Frame Rate: 2000 | Frames / Second

vertical exag-
geration factor of
3. The association
of different soil
types with
topography is more
evident than in the
original scene.




Launching an Atlas

¥ palmyra.sim - TNTsim3D

File Wiew Window Texture = atlas Help

Palmyra

TNTsim3D can beusedin conjunctionwith TNTatlas
to freely distribute your geospatial data preparedin
TNTmips. TNTsim3D providesareal-time,
interactive 3D view of the data, while
TNTatlas provides the ability to view differ-
ent combinations of the original datalayers,
access to associated database information
through datatips or directly viewing tables,
and measurement tools.

You can prepare your data so that you can
launch one or moreatlaseswhileviewing their
related Landscape Filein TNTsim3D. Todo

"'1“‘Messuge

(@ Toopen the selected Atlas, click on the tenain in any wiew.
D The Atlas will open centered on the se\ected point,

™ o

so, place the atlas startup files (*.atl) in the
| samedirectory asthe LandscapeFile. When
you open the Landscape Filein TNTsim3D,
the names of the available atlases appear on

Entries on the Atlas menu in
TNTsim3D are created from

the names of the atlas

startup files (.atl) in the
same directory as the open
Landscape File, so be sure
to give your startup files

distinctive names.

To reduce duplication
of data, the layouts in
your atlas can utilize
any of the raster
objects in the
Landscape File
(textures or the terrain
raster).

You can also create
hyperlinks in an atlas
to automatically launch
TNTsim3D and open
the appropriate
Landscape File.

the Atlas menu. Asyou fly over the land-
scape and encounter afeature of interest, select the
name of the atlas, then click on the terrain at the
desired location in any TNTsim3D view. The atlas
opensin TNTatlas showing the designated area at a
scale determined by the viewer's current height
above the surface.

£l palmyra Quad #4514 - TNTatlas 6.7

File Yiew Tool LegendYiew Exanine GPS Options

Slmo| 9l2I7||e)o/S S & I__I_I_I_I_I =] _I_I_I

B _| [B] Inset: Palnyra
B _| [B] Tnset: Kevin
E | B Tnset: Kinm
| [#] Inset: Glen
o [B] Install Button
B« [E] Reference

B [ 45149 Border

Help |

B [ City Borders

B _| ¥ Sec Tup Rge
B _| [ Roads
B [ Soil Types
2 | [ otoe Zipcode
= _| KA DRG Overlay

view:[ 16.5 Scales| 10439 ‘}_{{j@% b3 450831200 +v| 716555, 33 n

[Tine to draw: 3 Seconds
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Advanced Software for Geospatial Analysis

Microl mages; Inc. publishes a compl eteline of professional software for advanced geospatlal /

datavisualization, analysis, and publishing. Contact usor visit our web site for detailed prod-
uct information.

TNTmips TNTmipsisaprofessional system for fully integrated GIS, image analysis, CAD;
TIN, desktop cartography, and geospatial database management.

TNTedit  TNTedit provides interactive tools to create, georeference, and edit vector, image,

CAD, TIN, and relational database project materials in awide variety of formats.

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

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

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

TNTIlite  TNTliteisafreeversion of TNTmips for students and professional s with small~.
projects. You can download TNTIite from Microlmages web site, or you can order
TNTlite on CD-ROM.
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