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View LAS Point Cloud as Surface

TNTmipsPro allowsyouto display aLIDAR point cloud in the standard
LASfileformat asavirtua surface. Thevirtual surface can be colored by
elevation, shown in grayscale shaded-relief, or in acombination of shad-
ing and elevation color. The virtual surface is constructed on-the-fly
from asubset of the pointsvisiblein the view, so displaying the surface

An overview of all LAS LIDAR display options is presented
in the Technical Guide entitled LIDAR: LAS Point Cloud
Display Options. You can display LIDAR points directly,
subsetting and styling them based on their LIDAR charac-
teristics, as described in more detail in the TechGuides

LIDAR: Select Points by Class, Return Type, Intensity, and

isasfast as displaying the points themselves. You can select the points _ i :
LIDAR: Style Points by Class, Elevation, Intensity.

to useto create this surface based on return type and LIDAR point class
(such as ground, building, and so on). You can view the virtual surface with or without overlaid LIDAR points by adjusting a minimum
point spacing threshol d that automatically turnsthe point display off at zoom levelswherethe pointsare so closely spaced that they would
obscuretheterrain. Controlsfor constructing and visualizing the virtual terrain surface are on the Terrain tabbed panel of the Lidar Layer
B % Controlswindow, whichisillustrated at the bottom right.
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View of a small portion of a LIDAR point cloud (total over 5.3 million points) that will be used here to illustrate virtual surface display. The view
is about 550 meters in width, with nominal ground spacing of the LIDAR points about 1.5 meters. The area shown is a steep hillside sloping
downward from upper left to lower right of the view. The natural color orthoimage of the same area at right shows residential roads and
homesites with forest in the northwestern (higher) portion (the LIDAR points and orthoimage were both acquired under leaf-off conditions). The
LIDAR points were partially classified by the vendor using automated procedures, with class colors shown in the legend in the View illustration
at left. Points in the Ground (orange) and Model Key Point (pink) classes are single-return points interpreted to be on the bare earth surface.
Non-Ground points (cyan) are the first or intermediate of multiple returns, interpreted as likely vegetation points. The Unclassified points
(yellow) are interpreted to include manmade structures and some vegetation. Visual comparison of the classified point cloud and the
orthoimage confirms that this classification is generally accurate.

Relief Shaded Surface

The Shaded option for virtual surface display presents a grayscale
shaded-relief view.
The Relief Hlumina-
tion panel provides
standard controlsfor

Radio buttons on the
Terrain tabbed panel for
choosing the terrain
display type (or none).

The Select panel includes
controls for choosing the
subset of points to use to
construct the virtual terrain.

|
'3( Lidar Lay‘t/(: ntm\s —}\S@ 9 z2136219_22 (46024) /

Objegt | Sefect | 5\,313 | DabaTip Terrain |

SR

the shadlng Direc- _Hone ' Shaded iElevation ))Colar Shaded _i Snooth fhading
tion and EIeVaI|On —Relief Illunination Select —f
H irection {degrees eturns |Single and Last ¥
Angle of the virtual Suschionoress) [ 200 Retumsjsinale sad b =]
. . . Elevation Angle (degrees) Classes
A1l [ Hater
| I I Lém\l/natl O;I gE)urce Vertical Exaggeration ll_.lll [ Unclassified [ Hon-Ground
- ~Flevation Coler | WGround OClass 15
an _ert|c Xag nE-lt t . C i [T o[ || Mool ey poine
geratlon Of the istribution|Linear «1 to|93, — = = = =
wrfa:e Palettelﬂanual ¥| | Hininun point display spaclngl_ﬁplxels
. frntl Lo e Pathlﬂutnnatic ]
Turning on the _ ]

Smooth Shading
toggle in the Terrain
tabbed panel appliesa
smoothing function to
(over)

0K Close | fpply

Relief-shaded virtual terrain (above left) constructed from the LIDAR points shown top left using bare-earth
points and Single and Last returns (set using the Select controls as shown in the illustration above right). The
shaded terrain shows that homesites have been leveled by cutting into the hillside on the uphill side and building
embankments on the downhill side.
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thevirtual surface beforethe shaded view iscreated. Smoothingisdesigned
to suppress small irregularitiesin the surface that represent small objects or
that result from artifacts (noise) in the elevations measured by the LIDAR
sensor. A sample comparison of smoothed and unsmoothed virtual surfaces
isillustrated to theright.

For all terrain display options you can use the controls on the Select panel
(illustrated on the reverse and below) to choose the subset of points used to
construct thevirtual surface. You can choose any combination of classesto
use, or All. On the Returns menu you can choose between Single and Last
(single returns and last of multiple returns) and Sngle and First (single
returns and first of multiples). When you are viewing an unclassified point

Detail of shaded virtual terrain display without smoothing
(above left) and with smoothing

ip Terrain |

Shaded virtual surfaces for the western portion of the sample area using all LIDAR point
classes, including buildings and vegetation. The surface on the left was constructed

(above right).
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cloud, the Single and Last return option pro-
videsavirtual terrain that more closely models
abareearth surface. Theillustrationsto theleft
show shaded virtual surfaces constructed us-
ing al LIDAR point classes but with different
choicesfor return type.
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using the Single and Last option from the Returns menu. In the forested area, the lastof ~ display isautomatically turned off at zoom lev-
multiple returns reaches deeper into the tree canopy and in places reaches the ground.
The surface on the right was constructed using the Single and First return option, and
thus models more of the tree canopy in the forested area.
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Virtual surface for the sample area constructed

using only bare earth points and displayed using the
Elevation terrain option with the color spread shown

in the Elevation Color interface illustration to the
right. The elevation colors highlight the general
southeast slope of the bare earth surface.

Color Shaded Surface

The Color Shaded terrain option combines a shaded relief
display with acolor spread by elevation to provide asynop-
tic view of the surface, as shown for the sample areain the
illustration to theright. The Relief [Ilumination and Eleva-
tion Color controls are both active with this option and can
be adjusted as described above. The surface can also be

smoothed using the Smooth Shading option.

els at which the points would be more closely
spaced than this value.

Surface Colored by Elevation
The Elevation terrain option applies acol or spread to the range of elevationsinthe
virtual surface, asillustrated to theleft. Turning onthisoption activatesthe Eleva-
tion Color contrals, illustrated to the right. You select a predefined color spread
using the Palette menu or choose Manual t0 de-  sjest | setest | Stute | Batatip Terrain |
sign a custom spread. The Manual option _Mone )Shaded I~ Elevation _Color Shaded
provides color buttons to set the starting and *D'”t”‘tdg‘) =
ending colorsfor the spread and a Path menu for
choosing acolor path (such asRGB, HIS Clock-
wise, and others). You can use the Distribution | Bevattenfalr
menu to apply a mathematical redistribution to :fuhh:'i—ﬂ ek
the elevation valuesinthe surface beforethe color B - futoratic
spread is applied. The Distribution options are | EEEEET L |
Linear, Equalize, Normalize, and Logarithmic. Thenumeric fieldstotheright of the
Distribution menu set percentage limitsfor therange of elevationstoincludeinthe
spread, which you can use
to eliminate spurious high
and low elevation values
from the spread range.
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Virtual surface for
the sample area
constructed using
only bare earth
point s and
displayed using the
Color Shaded
terrain option.
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