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3-D Visualization & Terrain Visualization

¢3-D vis. is based on 3-D data model
eTerrain vis. can be based on 2.5 or 3-D data model

Environmental Visualization System (EVS)
http://www.ctech.com/
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Table 12.1 Variables at the Different Stages of Visualization

Stage Variables in Use
Paper graphics Visual — — — —
variables
Computer Visual Screen — — —
graphics variables variables
Visualization Visual Screen Dynamic Exploratory —
variables variables variables acts
Web-based Visual Screen Dynamic Exploratory Web variables
visualization variables variables variables acts
Variables

Visual : size, shape, orientation, color, texture ...
Screen : blur, focus, transparency
Dynamic : duration, rate of change, order
Exploratory : drag, click, zoom, pan, blink, highlight...
Web : hyperlink, cyberspace
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Types of Terrain Visualization

e 2D

- Topographic symbols

- Contours

- Elevation coloring

— Slope (vertical) & hill (oblique) shading
e 3D

- Height, volume, profile

- Perspective view & 3D rendering

- Animation (walk-through, fly-through)

- 3D symbol, graphics, & text
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ArcScene Fly-through

3D Rendering (Computer Graphics)

1.

Construct a discrete 3D model of the surface

Set a viewpoint and view direction and
transform 3D coord into 2D image coord

Determine hidden surfaces

Calculate illumination models

Shade the visible surfaces (or image draping)
3D texture mapping
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Animation

Picture frame

Duration (e.g., 30 fps)

Rate of change

e Order

e Animation

- Frame-by-frame

- Bit-boundary-block-transfer (bitblt)
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Terrain Animation Primitives

e ZOOM

e Pan

Rotate

Walk-through & Fly-through
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Base Heights

Layer Properties

General | Sowce | Selecton | Display | Symbology | Fields |  Definion Query |
Joins & Relates EBase Heights Extrusion Rendering
~Height

™ Use a constant value o sxpression ta set heights for layer

|- \UsershDTANLabDT\pdvcdem - =

Raster Resoltion.

L

teatines have Z values, Use themtor heights,

~Z Urit Conversion ‘

Apply conversion factor to place heights in same units as scene: custo - 1.0000

- 0f
Add an affset using & canstant ar expressian
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Extrusion

Layer Properties

General | Sowcs | Selection | Display | Symbokoy | Fields | Definion Quen |
Joins & Relates | Base Heights Extrusion Fiendering

Evtnid features inlayer. Extusion tums points ina vettcal lines, fines inta
I
wals. and polygens into blocks.

Exliusion valug o expression

0

Apply estusion by:

0K | Concs Apply
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Rendering

Layer Properties

Gereal | Souce | Selestion Display | Symbology Fields |  Definion Query |
Joins & Relstes | Base Heights | Exrusian Fendeing
~Visibilty

" Render layer anly while navigation has stopped

 Render laper anly while navigating

Draw simpler lewel of detail if navigation refresh rate exceeds: EI.75UH: second(s]

i~ Effecl

¥ Shade areal features relative to the scene's light position

¥ Use smaoth shading i possible

Select the drawing priority of areal features, related to ather lapers m
1 -

thal may be at the same location This helps tn determine which
feature gets dhawr on top of the other

~ Optimize

* Cache layer for Fastest possible rendering speed

© Render layer directly fiom data connection to conserve memory

Low J_ H

Bualty enhancement far fa

GK | Cancel Apply
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Steepest Path

1. Click the Steepest Path tool.

2. Click the surface at the ?
location where you want the J 3D Analyst ‘ Layer: [MyTIN = ﬁﬁl
path to begin.
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Creating 3D features by —
e

Create 3D digitizing over a surface i ‘%,‘,,{ﬁaﬁ;
1. Add the 3D feature class—an “j’ P DL
Fe a t u res existing feature class with Bl e
one of the ing geom-
etries: pointZ, polylineZ,
polygonZ—to which you want
to add features to the map.
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. Add the surface that you want
to use as the source for the
features’ height to the map.

. On the Editor toolbar, click
Editor and click Start Editing.

4. If you have more than one
feature class on the map,
identify the workspace of the
feature class in which you will |[Fs=[ % [# =] 5 T I |
be creating new 3D features.
Click OK.

. Click the Interpolate Point,
Interpolate Line, or
Interpolate Polygon button,
depending on the geometry of
the feature class you are
creating.
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. Click on the surface and
create the edit sketch for the
feature just as you would for a
2D feature.

7. When you are finished
digitizing, click Editor and
click Save Edits.

8. Click Editor and click Stop

Editing.
. Click Yes to save your edits.
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Animation Controls

Play aptior:
Duration: | 00 zecs

I~ Play oy from: I oo to I 30 secs.

¥ Play in all viewers

Play mode: IPIay onee fonward =

"Hﬁcurd option:

I Dverite the last recording
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3D Terrain Visualization Products

e Google Earth
e Microsoft Virtual Earth
e ESRI: ArcScene, ArcGlobe

e Leica: ERDAS Imagine Virtual GIS,
Leica Virtual Explorer




