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Before Getting Started

This booklet introduces the powerful Surface Modeling process in TNTmips®.
Surface modeling creates approximations of functiona surfaces from the 3D
information you provide. A functional surface combinesspatial location withthe
valuefor somevariable (such aselevation, chemical concentration, or population
density) at that location. Functional surfacesare commonly represented as Digital
Elevation Models (raster), isolines (vector contours), or Triangular Irregular
Networks (TIN object). You can create any of these surface forms and convert
between them inthe Surface Modeling process. You can also create seria profiles
of functional surfaces.

Prerequisite Skills Thisbooklet assumesthat you have completed the exercises
in the tutorial booklets Displaying Geospatial Data and Navigating. Those
exercises introduce essential skills and basic techniques that are not covered
again here. Please consult those booklets and the TNTmipsreference manual for
any review you need.

Sample Data The exercises presented in this booklet use sample data that is
distributed withthe TNT products. If you do not have accessto aTNT products
CD, you can download the data from Microlmages’ web site. In particular, this
booklet uses samplefilesin the surrmobpL data collection.

More Documentation Thisbooklet isintended only asan introduction to Surface
Modeling. Details of the processes described here can be found in a variety of
tutorial booklets, color plates, and Quick Guides, which are all available from
Microlmages web site.

TNTmips Pro, Basic, and Free TNTmipscomesinthreeversions: TNTmipsPro
(which requiresasoftwarelicensekey), low-cost TNTmipsBasic, and TNTmips
Free. This booklet refers to al versions as “TNTmips.” TNTmips Basic and
TNTmipsFreeprovideall the capabilitiesof TNTmipsPro but limit the size of the
geospatial objects and attribute tables that can be used in your project.

Surface Modeling is not available in TNTview, TNTedit, or TNTatlas. All the
exercises can be completed in TN Tmips Free using the sample geodata provided.

Randall B. Smith, Ph.D., 9 July 2009
©Microlmages, Inc., 1997—2009

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 booklets on other topics. You can download an installation guide,
sample data, and the latest version of TNTmips.
http://www.microimages.com
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Welcome to Surface Modeling

The Surface Moddling processin TNTmipsincludes
aset of operationsthat allow youto transform spatial
data representing a three-dimensional surface from
one form to another. The most familiar example of
such data is probably the variation in elevation of
the Earth’s surface. However, any variable can be
visualized and analyzed as a three-dimensional
surfaceaslong asit variesrelatively smoothly at the
chosen map scale and has only a single value at
each location. Examples include crop yield data,
population density data, the concentration of
dissolved chemicals at the ocean surface or
groundwater table, geophysical measurements such
as gravity, and many others.

A three-dimensiona surface can be approximatedin
anumber of forms, includingirregularly-spaced point
observations, aregular grid of values, or contour lines
of equal value (isolines). In TNTmips, irregularly-
spaced point data can be stored as pointsin avector
or shape object, as nodes in a TIN (Triangulated
Irregular Network), or in a database object
containing X and Y coordinates in addition to the
value to be mapped. Gridded measurements are
stored asaraster object, and contours as a vector or
shape object. Each of these data types can be used
as input for one or more of the Surface Modeling
operations.

Each Surface Modeling operation produces aspecific
type of object. The Surface Fitting operation
produces araster grid, Contouring produces vector
contour lines, and Triangulation producesaTIN. The
Profiling operation createsaseriesof parallel vertical
profilesof asurfaceraster. Most operations provide
achoice of severa different methods for producing
the desired surface. Your choice of method may
depend on the type of input data as well as the
intended use for the output surface.

STEPS

M launch TNTmips

M select Convert / Surface
Modeling from the
TNTmips menu

The exercises on pages 4-
15 of this booklet show you
how to create surface
rasters with the Surface
Fitting operation.
Techniques for producing
vector contours with the
Contouring operation are
introduced on pages 16-19.
Pages 20-24 lead you
through the creation of TIN
objects with the
Triangulation operation.
Pages 25-26 show you
how to create stacked
vertical profiles of a
surface raster with the
Profiling operation. Page
27 presents graphical and
tabular summaries of all
Surface Modeling
operations and methods.
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Surface Modeling

Begin Surface Fitting

STEPS

M select Surface Fitting
from the Operation
option menu

M press the Input Object
button
select the ELev_pTs
vector object from the
SURFACE Project File in
the surrmoDL data
collection

M press the Run button
and name a new Project
File surFout

M accept the default name
provided for the output
surface raster

Let’s start by running a sample Surface Fitting
operation. SurfaceFittinginterpolatesaregular grid
of values from data in the input object and outputs
the grid as araster object. Theinput data can bein
the form of points stored in a vector object or in a
databasethat has X and Y coordinatefieldsfor each
record. You can also use vector contour linesor the
nodes and/or edges in a TIN object as input. The
input object used inthisexerciseisa3D vector abject
containing 500 irregularly-spaced sample elevation
points from atopographic surface. Theelevationis
stored as a Z-value for each point.

Select a Surface Modeling operation

Click on the Input Object
button to choose the
input object.

8| operabion[Surface Fitting ¥| Method|Hininum Curvature |

Input Dbject...lsurface.rvc / ELEY_PTS

Input | Output | Paraneters |

—0bject Infornation

Description: ELEY_PTS

Ob ject Type: Yector, Date Created: 1997-01-23 17:40:34

Hunber of points: 500, lines: 0, polygons: 0
Hininun Value X: 0,5000, Y: 0,0000, 2: 98,0000
Haxinun Value X: 356.5000, Y: 499.0000, 2: 2478.0000

|5 I—

2 Value|Object ¥| Specify...

—Point: Lines
Select |ALL x| Specify...||| Select |Hone | Specify...
7 Value =] Specify...

Run, .. Exit

Help

=

Use the standard Layer Manager
window to change display settings for

Surface Modeling uses a
standard View window to
automatically display input
and output objects.

any input or output objects shown in the
Surface Modeling View. If the Layer Manager
is not open, press the Layer Controls icon
button on the View to open it.

Keep the Surface Modeling window open with
the current settings for the next exercise.

= Surface Modeling Layer Manaper
Group Layer

A EGOERE

O[]

& o B Point elevations neasurenents - 3-D vect

E ol Surface raster generated fron ELEV_PTS

| =]

] F
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Surface Modeling

Set Input and Output Parameters

The Input and Output tabbed panels of the Surface
Modeling window let you control the selection of
data from the input object and the size and spatial
resolution of the output surfaceraster. Inthisexercise
you examinethese controlsand set acell sizefor the
next surfaceraster to be generated fromtheeLev_prs
vector object.

The controls on the Input tabbed panel vary de-
pending on the operation and input object type you
have selected. Sincethe current input vector object
contains points, the Points subpand isactive. These
controls determine which points are used to gener-
ate the surface raster values and where to find the
“elevation” value. In this case dl of the pointsin
the object are valid elevation measurements, so the
default selection of All that ap-

= Surface Hodeling

Points ————————————
Select |ALl | Specify...
Z Yalue|Object ¥| Specify...

STEPS

M examine the Points
controls on the Input
tabbed panel

click the Output tab to
reveal the Output tabbed
panel

in the Cell Size subpanel,
enter 60.0 in the Line
and Column text fields
choose 16-bit signed
from the Cell Type menu

)

Click a tab to reveal its
attached panel.

pears on the Select option but-

Dperation|Surface Pifting ¥| Method|Hininun Curvature

tonisappropriate. Thedefault

|Input Ob ject. .. [sufTace,rvc 7 ELEV_PTS |

selection of Object on the Z

Input  Output”| Paraneters |

Value: option menuisalso ap-

Reference Systen,..|NRAD27 / Transverse Hercator

Raster Size

propriate, aswe are surfacefit-

Lines I

508

Cell Size {meters}
{Line | 59,000000

59.000000

ting the elevation value stored

Colunn|

:

Colunns|

astheZ-valueinthe3D (XY Z)

Cell Type|32-bit floating-point ¥|

Reference Raster

vector object. A By Query op-

’74 Hatch Reference Select,,,l

tlon IS alaj prOVIded on eaCh Conpression Unnnnpressed:‘

of these menus, allowing you
to use a database query to select a subset of the
points as input for the process and to use values
stored in any database field asthe Z value.

The Cell Size subpanel on the Output tabbed panel
is used to set the size of the output raster cellsin
meters. The previous Surface Fitting operation cal-
culated acell size of 59 metersfrom the geographic
extents of the input object and the default output
raster size. When you enter new cell sizevaluesin
the Line and Column numeric fields, the size of the
output raster is recalculated and the Raster Size pa-
rameter fieldsare automatically updated.

To change a parameter
value, highlight the field
with the mouse cursor and
type in the desired value.

Input  Oudput IParaneters |

Reference Sykten... |NAD2? /

Cell Size (neters}
’Iine 60, 000000

Colunn 60,000000

Keep the Surface Modeling
window open with the
current settings.
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Surface Modeling

Surface Fitting by Inverse Distance

STEPS

M select Inverse Distance
from the Method option

menu

M click on the Parameters

tab and choose Circle
from the Search Area
option menu

M set the Search Distance

value to 1800 and

choose meters from the

units menu

M set the Weighting Power

to 2.0

M press the Run button
and direct the output
raster to the surFouT
Project File

M accept the default name

provided for the output
surface raster

To measure the distances

between points in an input object,
press the GeoToolbox icon button

on the View window and
use the Ruler tool. For
more information see the
tutorial booklet entitled
Sketching and Measuring.

The Inverse Distance method interpolates a value
for each cell inthe output raster using aset of nearby
input elements. The Z-values of these elementsare
weighted so that nearby elements contribute more
to the result than those farther away. This method
can be used with vector or shape objects containing
points or contours, or with database or TIN objects.

The Search Area parameter determines the shape of
the selection area, while the Search Distance value
determinesitssize. You can set the Search Distance
inraster cellsor in map distance units. The settings
used here create a circular selection area with an
1800-meter radius (30-cells with the current output
cell sizeof 60 meters). Thespacing of adjacent points
in this input object varies from 200 to about 2000
meters, so these settings should provide an adequate
set of points for each raster cell location. The
Weighting Power parameter determines the ex-
ponent used in the distance function that
determines the weighting factors applied to the
input Z-values. With the default setting of 2.00,
the weighting factors decrease in value by the
square of the distance.

The Search Distance parameter controls the
size of the area used to select input data
values for interpolation.

Operation|Surface Fittin4 >| Hethod|Inverse Distance ]

Input Object. ... [surface.rvc  ELEvPTS |

Tnp\t | Output  Paraneters

Seargh Distance| 180000 |neters ]

Search Area|Circle ¥| Heighting Pnuerl 2,00

Press the Open 2D View icon button to re-open
the View window if you have closed it or to

|y| bring the open View to the foreground.

/l Keep the Surface Modeling window open with

the current settings for the next exercise.
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Surface Modeling

Polynomial Trend Analysis

STEPS
M select Polynomial from

The Polynomial surface fitting method finds a best-
fit surface defined by a polynomial equation that
treats the mapped value as amathematical function
of geographic position. You can use vector paint,
TIN, and database objects asinput with thismethod.

The polynomia method findsthe best-fit surface by
minimizing the sum of the squared deviations be-
tween the input values and the calculated surface.
Because this is a best-fit for the entire set of input
points, typically the output surface does not match
the original value at each input point. This method
is most useful for portraying generalized spatial
trends for a“noisy” mapped value.

=

8

8

the Method option menu
click on the Parameters
tab

set the Polynomial Order
parameter value to 5
press the Run button
and direct the output
raster to the surrouT
Project File

accept the default name
provided for the output
surface raster

The Polynomial Order parameter controls

Operation[Surface Fitting ¥| Hethod|Polynonial

the form of the polynomial equation,

‘Input I]hjet:t...lsurface.rvc / ELEY_PTS

which in turn defines the complexity of
the computed surface. A second-order
polynomial equation defines a parabolic
curved surface with only one sense of curvature
(concaveor convex). A third-order (cubic) equation
allows one change in sense

of curvature in any cross-

section.  Higher-order

equations allow for in-

creasing complexity and

morelocal detail. Thefifth-

order polynomial surface

you generate here depicts

the generalized trendsin el-

evation in the input point

object, but does not convey

the detail present in the sur-

face raster produced in the

previous exercise by the In-

verse Distance method.

Input | Output Paraneters |

Polynonial Order| 5

1 Save Polynonial quiei

The Polynomial
Order parameter
controls the
complexity of the
computed surface.

Keep the Surface
Modeling window
open with the
current settings for
the next exercise.

For each operation Surface Modeling offers a variety of methods that can be
used with particular types of input objects. The Method option menu shows
only those methods that can be used with the current input object type.
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Surface Modeling

Surface Fitting by Univariate Curve

STEPS

M press the Input Object
button and select the
ELEV_CONT vector object
from the surrace Project
File

M press [Yes] on the
Question dialog to
remove previous result
layers

M select Univariate Curve
from the Method option
menu

M on the Output panel set
the Line and Column cell
size to 60.0

M on the Parameters panel
choose Cubic from the
Interpolation menu and
Linear from the Slope
menu

M press the Run button
and direct the output
raster to the surFouT
Project File

The Univariate Curve surfacefitting method is spe-
cialy tailored to create asurfaceraster from contour
lines. Itsstrategy isto assign each output cell value
by interpolating between the enclosing pair of con-
tours along an approximation of the steepest path
of descent through that cell. To approximate that
path, the closest points on the uphill and downhill
contour lines are found and those distances and
contour elevations control the interpolation.

Threeinterpolation methods are provided. TheLin-
ear method creates a smooth surface between each
contour pair but leaves an abrupt changein slope at
each contour. The Cubic and Hermite methods are
curve-fitting proceduresthat include thelocal slope
values at each contour line asinputsto the interpo-
lation. These methodsinterpolate curving surfaces
that meet more smoothly at the contours. Along
ridgelines and valley bottoms, however, opposing
slope surfaces may meet at sharp angles.

= Surface Hodeling - |C1[x]

Operation|Surface Fitting Y| Hethod|Univariate Curve il

‘Input Ob ject. .. [surface,rvc # ELEV_CONT |

Tnput | Output | Paraneters |

—DObject Information

Ob ject Type: Vector, Date Created: 1997-01-23 12:11:08
Description: ELEY_CONT

Hunber of points: 0, lines: 37, polygons: 11

Hininun Yalue X: 0.5000, Y: 0.5000, 2: 100,0000
Haxinun Yalue X: 356.5000, ¥: 498.5000, Z; 2400,0000

[ W—

—Line:

Select [ALL | Specify...
2 Value|Object . ¥| Specify...

When the input vector object contains elevation
contours, the Lines subpanel is shown. For 3-
D input objects, use the default selection of
Object on the Z Value option menu.

I t | Dutput P t
Slope values at the rout | QutretParancters |

R TInt: lation|Cubi A
contour lines are \s: ml):-a;“u_llc B
. . ope|Linear B
calculated using either a

Linear method (neighboring 4 cells) or
Quadratic method (neighboring 8 cells).
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Surface Modeling

Evaluate the Surface Raster Result

The display interface in the Surface Modeling pro-
cessincludes many toolsthat you can useto evaluate
the quality of any computed surfaceraster. DataTips
allow you to compare the elevation value of an ele-
ment in theinput object with the computed elevation
at thesamelocationinthe surfaceraster. Relief shad-
ing the surface raster provides a more natural and
revealing view of the surfacethan asimplegrayscale
display, highlighting the shape of the surface at all
scales, including minor details. The ProfileView in
the GeoToolbox letsyou construct and view vertical
elevation profiles along any transect to help assess
the shape of the surface. More information about
thesetoolsisavailablein thetutorial booklets Sketch-
ing and Measuring and Analyzing Terrain and
Surfaces.

ERelief Shoding Ad justnent _[C1]x]
RAzinuth Elevation
Relief shading
provides a more X o
understandable image i
of the output surface
and can reveal [“as.000°
artifacts created by R
the surface fitting W==a
method. [F15.008 L.000

File Shou Analysis

STEPS
M in the Layer Manager

window, right-click on
the current surface
raster layer entry and
choose Relief Shading
from the dropdown
menu

drag the Azimuth
indicator in the Relief
Shading Adjustment
window to the
northwest gquadrant

M enter 3.0 in the Z Scaling

field (or use the slider)

M click [Apply] on the Relef

Shading Adjustment
window

press the Ml
GeoToolbox icon

button on the View
press the Ruler

icon button in the /l
GeoToolbox

left-click and drag with
the mouse in the View to
draw a ruler line

press the Open |
Profile View icon lg:

button in the GeoToolbox

Help

S £EE

nivariateCurve / Univariate CurveCubicLinear

AL _L-

Profile line set by Ruler tool
and resulting Profile View.
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Surface Modeling

Surface Fitting by Minimum Curvature

STEPS

]

]

select Minimum
Curvature from the
Method option menu
press the Input Object
icon button and select
the BaTHYM vector object
from the cme Project File
on the Parameters panel
set the Search Distance
value to 60 cells

M set the Tension value to

0.0

M set the Coarse Grid

Ratio menu to 8

M set the other parameters

to the values shown in
the interface illustration
press the Run button
and direct the output
raster to the surrouT
Project File

turn on Relief Shading
for the output raster and
set the Z Scaling to 12.0

=Surface Hodeling

The Minimum Curvature method fits a two-dimen-
sional cubic spline surface to the input points, TIN
nodes, or contour linevertices. Thissurfaceiscon-
structed to have a minimum overall curvature,
producing asmoothly varying surface. The Allowed
Variation parameter lets you determine whether the
surface must pass exactly through the data points
(value 0) or can deviate from them by the specified
amount.

This method uses an interative approach beginning
with aninitial coarse-resolution grid of output cells.
The Coarse Grid Ratio parameter sets the spacing
(in number of output cells) between cellsinthisini-
tial grid. Initial cell values for the coarse grid are
determined from the input object using either the
Inverse Distance or Profiles Method. A cubic sur-
face is fit to the coarse grid values, which are
iteratively adjusted to minimize the surface curva
ture. Iterations cease for each grid value when the
changefallsbel ow the Matching Tolerance value or
the Maximum Iterations value is reached. A finer-

FE  resolution grid is interpolated

l]peratinnlﬁurfal:e Fitting ¥| Hethndlﬂininun Curvature |

from the adjusted coarse grid

‘ Input [iject...lgnh.rut: # bathyn

|| anditsvaluesareiteratively ad-

Search Distance I
Search Area

Tension

Tnput | Dutput  Parancters |

Curvature |Linear ¥| Initialization|Inverse Distance ¥|
Duplicate Points |Hininun ¥|

justed, with the process
repeating until the final raster

60 [cells

[Circle ¥] Meighting Pover [ 2.00°
0.0000 Coarse Grid Ratio[s ~|

Hatching Tolerancelm Hininun Hatches IW

Mawinun Tterations| 10 Allowed Yariation| 0.0000

dimensions are reached.

The contours used in this exercise /

depict seafloor bathymetry, and so
their Z values are negative. The
area outlined by the box is shown in
more detail on the following page.
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Surface Modeling

Minimum Curvature with Tension

The Minimum Curvature method can produce sur-
faces with large oscillations and unnecessary
inflectionsaong thethe boundary andin areaswhere
input values are widely spaced. Examples of such
oscillations occurs in the boxed area in the surface
illustration on the previous page (shown in more
detail below) and between the other widely-spaced
contours on the right side of the sample area.

Tension

To reduce these spurious oscilla
tions, use the largest Coarse Grid Ratio setting (16)
to produce an initial smooth, low resolution surface
for further iterativerefinement. You canasoincrease
the Tension setting, which varies between 0 and 1.0.
Theeffectissimilar to that of increasing thetension
on aphysical elastic surface stretched to fit the data
values. Increasing the tension value simplifies the
surface shape between input data points (reduces
its curvature) and increases curvature at the data
point locations.

STEPS

M set the Tension
parameter for the
Minimum Curvature
method to 0.75

M set the Coarse Grid
Ratio option menu to 16

| 0,7500 Coarse Grid Ratio|1s =l

M press [Run] and direct
the output raster to the
surrouT Project File

M turn on Relief Shading
for the output raster and
set the Z Scaling to 12.0

Depth below
Sea Level (m)

10000 20000 30000 40000
Distance (meters)

10000 20000 30000 40000
Distance (meters)

Detail of computed surface from previous page (left) and this page (right) with profiles
along the green line. Green dots on profiles mark points where profile crosses input
contour lines; arrows on left profile mark crossings of nonexistent contours due to
unconstrained oscillations of the minimum curvature surface between widely-spaced
contours. Increasing the Coarse Grid Ratio and Tension values helps damp these

extraneous oscillations.
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Surface Modeling

Surface Fitting by Triangle Interpolation

STEPS

M press the Input Object
button and select the
MAUI_TIN object from the
MAUISURF Project File

M select Triangle
Interpolation from the
Method option menu

M on the Output panel turn
on the Match Reference
toggle button

M choose the pem_135
object from the mAuISURF
Project File as the

TheTriangle Interpolation surfacefitting method is
designed for TIN objects. A vector or shape object
can aso be used as input, in which case the method
builds a temporary TIN object from the input ele-
ments. The method uses the elevation values at the
nodesof the TIN trianglesto compute asurface that
fitseachtriangular area. “Holes’ inthe TIN are not
filled, and separate TIN hulls generate separate el-
evation surfaces (asillustrated by theisland surfaces
created in this exercise). Raster cellsin areas out-
side the TIN hulls are marked as null and are

reference automatically displayed transparent in the View.

= Surface Hodeling w3 .
E Operation|Surface Fitting | Method|Triangle Interpolation = The MatCh Reference Optlon
|Input Obgject. .. [nauisurf.rve / HAUL_TIN ‘ on the OUtpUt tabbed paneI
Tnput. | Output | Paraneters | enables you to match the di-

—DObject Infornation

mensions, orientation, and

Description: HAUI_TII

0Ob ject Type: TIH, Date Created: 1997-02-08 15:01:09
H

Hunber of nodes: 1499, edges: 4239, triangles: 2742
Hininun Yalue X: 739613,9701, Y: 2268581.240d4, Z: 1,0000
Haninun Yalue X: B14688,7890, Y: 2327021,9519, 2: 3050,0000

cell size of your output sur-
face raster to an existing
georeferenced raster object

|| E—

—Triangle
Select ALL | Specify...
Hode Z ¥alue|Object ¥| Specify...

that covers the same area as
your input data. Thisoption
works with any Surface Fit-

M on the Parameters panel
choose Linear from the
Interpolation menu

M press [Run] and direct
the output raster to the
surrFouT Project File

ting method except the Bidirectiona method, which
is discussed on alater page.

Input  Output | Paraneters |

Reference Systen,..|NAD27 / UTH zone 4N {CH 159H}
Cell Size {neters} Raster Size
Line | 134,704265 || Lines |
Colunns |

Colunn| 134, 701505

Cell Tupe|l6-bit signed |
Reference Raster

[;’ Hatch Reference Select...lnauisurf.rvc / DEH_135

453
574

Input. | Dutput Paraneters |

InterpnlatinnlLinear |

When the input TIN object has
more than one hull, Triangle
Interpolation produces a
separate elevation surface for
each hull, with intervening
cells marked as null.
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Surface Modeling

Triangle Interpolation Options

You can choose from severa interpolation proce- | STEPS

dures on the Parameters tabbed panel. The Linear | & ©n the Parameters panel
choose Quintic from the

option used in the previous exercise fits a simple Interpolation menu
planar surface to each triangle in the input TIN ob- | & press [Run] and direct
ject. The planar surfaces of adjacent triangles may the output raster to the

surrouT Project File

meet at distinct angles along
their shared edges. Thisop-
tl on essentl a| |y reproduc% [E| operation|Surface Fitting | Method|Triangle Interpolation x|
the tI‘I angul al’-faceted Tl N ‘ Input I]hject...lnauisurf.rvc / HAUI_TIH |

. Input Outpu Paraneters
surfacein raster form. o t,—. i |
Interpolation |Quintic :I

The Quintic and Nonic op-
tionsfit acurving polynomial surfacetoeachtriangle. | ¥ gﬁggseepgzzr;f‘f?;fnpf‘h“:'
The Quintic option uses a Sth-order polynomid, Interpolation menu
while the nonic option uses a 9th-order polynomia. | & press [Run] and direct

These polynomial expressionsare derived using not the output raster to the
only the nodes of the current triangle, but those of SurrFout Project File

. . M turn on Relief Shading
the surr_oundl ng.trla_ngles as yvell: The slope and for the surface rasters
change in slope in different directions around each created by the Linear,
triangle node are computed and used to constrain Quintic, and Nonic

options to compare their
shapes

the shape of the current triangle surface to ensure
that it will join relatively smoothly with the surfaces
derived from the adjacent triangles. The Quintic
option produces a smoother, less angular surface
than the Linear option but may not eliminate all tri-
angle edgeartifacts. TheNonic option providesmore
degrees of freedom to produce a more complexly
curved local surface with fewer triangle edge arti-
facts.

Linear Interpolation Quintic Interpolation Nonic Interpolation
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Surface Modeling

Bidirectional Surface Fitting
STEPS TheBidirectional surfacefitting method is designed

M press the Input Object

button and select the
BB_MAG Object from the
BB_MAG Project File

M select Bidirectional from
the Method option menu

for use with aeromagnetic and other geophysical
datathat are collected along groups of nearly paral-
lel transect lines. Input data for the Bidirectional
method must bein theform of 3D vector lines, with
one line for each transect and
line verticesrepresenting mea-

Operation Surface Fitting Y] Hethod|Bidirectional x|

‘Input Object... [bb_nag,rvc / BB_HAG

| surement locations. In most

Input | Output  Paraneters |

Along Line Spline Type ||:ubic BSpline |
Across Line Spline Tgpell‘luadratic BSpline ¥|
Direction Type|Auto ¥| Azinuth| 0.00 _i Rose Diagran

M on the Output panel set
the Line and Column cell
size to 31.0

M choose 32-hit floating-
point from the Cell Type
option menu

M on the Parameters panel
choose Cubic BSpline
from the Along Line
Spline Type menu

M select Quadratic BSpline
from the Across Line
Spline Type menu

M press [Run] and direct
the output raster to the
surrFouT Project File

cases the distance between
measurements along each
transect is much less than the
spacing between adjacent
transects, so there is an inherent directional biasin
the distribution of the observation points.

The Bidirectional method interpolates raster values
intwo steps: first along each transect line, then per-
pendicular to the dominant transect direction. With
the Direction Type option set to Auto, the process
automatically determines the predominant transect
direction. Alternatively, you can set this option to
Manual and enter an azimuth valueto be used asthe
predominant direction.

You can choose different methods for interpolating

along and across the transect lines. Three interpo-
lation methods are provided for each
direction. The methods are Linear,
Quadratic BSpline, and Cubic
BSpline. Thelatter two methodspro-
duce surfaces with smoother, more
gradual changesin curvaturethanthe
Linear splining method.

These transect lines are from an
aeromagnetic survey of a single 7.5-
minute quadrangle, with magnetic
intensity values in nanoteslas.
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Surface Modeling

Other Surface Fitting Methods

The Surface Modeling process in TNTmips aso
includes severa additional surface fitting methods
that are not used in the exercises in this booklet.
Brief summaries of these methods are provided
below.

Kriging Kriging is a statistical approach to
interpolation that assumesthat theinput datavalues
sample a continuous surface, so that nearby data
values should be similar in value (dependent) and
widely separated values should be nearly
independent. Kriging interpolates avalue for each
output raster cell by calculating aweighted average
of the values at nearby points. The statistical
variation in values over different distances and in
different directions (depicted graphically as a
variogram) is analyzed to determine the shape and
size of the point selection area and the set of
weighting factorsthat will producethe minimum error
in the elevation estimate. The variation in input
values can be assumed to consist of local variations
on aregional trend (the drift). Ordinary kriging
assumes no drift, or the drift can be modeled as a
linear or nonlinear function. Known directions of
anisotropy can a so befactored into the calculations.
Kriging can be used with input vector points, TINS,
and database objects.

Profiles Thismethod usesamulti-directional linear
interpolation procedure to create a surface raster
from contour lines. The process searches for pairs
of input elevations on opposite sides of each output
cell. After edge cells are interpolated, the process
searchesin eight different directions (up, down, left,
right, and diagonally) and uses the closest pair of
values (including edge cells) to assign an output
elevation value. A Search Distance parameter
determines the radius of the search.

Cell Type|32-bit floating-point ¥/

Referend8-bit unsigned

32=bit unsigned

I Hateh |1g pit unsigned
. |B-bit signed
Conpressi{1g pit signed

T2-bit signed i
[E2-bit floating-point]iiH

Use the Cell Type option
menu on the Output tabbed
panel to choose the
appropriate data type for
the computed surface
raster. When the input
represents elevations of the
Earth’s surface in meters or
feet, al6-bit signed integer
cell type is usually
appropriate, since its range
of -32,768 to +32,767
covers the entire elevation
range. For sub-meter or
sub-foot vertical accuracy
in elevation, or for surface
fitting other numeric values
with a smaller range, you
can choose 32-bit floating
point output, but the stored
size of the raster will be
significantly larger. In
addition, floating-point
rasters cannot be
compressed.
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Surface Modeling

Contouring aTIN Object

STEPS

M choose Contouring from
the Operation option
menu

press [Input Object] and
select the ELEV_TIN
object from the surrace
Project File

o
for contouring.

= Surface Hodeling

100}

8] Operation|Contouring >| Hethed|Linear

|

‘Input ﬂhject...lsurface.rvc / ELEV_TIN

Input |Uutput |Faraneters|

—0b ject Information

Db ject Type: TIN, Date Created: 1997-02-04 16306343
Description: ELEY_TIH

Humber of nodes: 1493, edges: 4418, triangles: 2926
Hininun Value X: 517338,7366. Y: 1410728,0000, 23 37,0000
Haxinun Value X: 538729,2392, Y: 1440660,1744, 23 2466,0000

| E—

— TIN Controls

Select Triangleslﬂll >| Specify...
Hode 2 Yalue Iﬂhjecr, ~| Specify...

Input |Uutput Paraneters

Starting Levell 100, 00000000

Ending Level 2466 . 00000000
100, 00000000

Interval

M on the Parameters panel
set the Starting Level
parameter value to 100

M set the Interval
parameter value to 100

M press [Run] and direct
the output vector object
to the surrouT Project File

The next series of exercisesexplorethe Contouring
operation, which createsa 3D vector object withlines
of equal value (contours or isolines) at a specified
interval. TIN and raster objects can serve as input

TheLinear methodisthe only oneavailablefor con-
touring TIN objects. Ittreatseach TIN triangleasa

planar surface. When acon-
tour isfound to pass between
two TIN nodes, the location
of its intersection with the
triangle edge is determined
by linear interpolation from
the node Z-values (or values
you specify by a query).
Each output contour line is
made up of straight-line seg-
ments (one segment per

triangle crossed), with direction changes occurring
at the triangle edges.

IMPORTANT: Choosing a new Surface Modeling operation clears the previous
Input Object selection. You are also asked to choose whether or not to remove
previous result layers from the View window before beginning the new Surface

Modeling operation.
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Surface Modeling

Contouring a Raster: Linear Method

The Linear method is also available for contouring | STEPS

raster objects. It locates contours from the raster
valuesby linear interpolation inthelineand column
directions.

You have the option of smoothing the input raster
values to reduce local detail prior to finding con-
tours. The Smoothing Method options are found
on the Input tabbed panel.

M press [Input Object] and

select the ELEV_RAsT
object from the surrace
Project File

on the Parameters panel
set the Starting Level
parameter to 100 and
the Interval parameter to
100

With no smoothing, contour

Opsration Contouring | Hethod|Linear =l

linesmay appear jagged. The | Toput_object.,.. [surface.rvo 7 ELEV_RAST |

smoothing methods produce | o | tuteut. Paraneters |

increasi ng smoothi ng as you Starting Level 100,00000000 | 2 Scale | 1,00000000
increase the Filter Window | Fine tever 245200000000 | 2 0ffset| 000000000

Size. The smoothing filters | ™ [ oo

include Weighted Average, Gaussian, Quadratic, [ @ on the Input panel

Cubic, and Quartic.

No smoothing

Weighted Average
7 x 7 Filter Size

Choose raster smoothing options from the Smoothing
Method option menu on the Input tabbed panel.

—Raster Control:

choose None from the
Smoothing Method
option menu

press [Run] and direct
the output vector object
to the surrouT Project
File

on the Input panel
choose Weighted
Average from the
Smoothing Method menu
select 7 x 7 from the
Filter Window Size
menu

choose None from the
Resampling Method
menu

press [Run] and direct
the output vector object
to the surrouT Project
File

\ ) !
Smoothing Hethod Heighted Average ¥| Rindow Size[7a7 —v—————— Increase the Filter Window

Resanpling Hethod|[Cubic Convolution =] Resolution Factor[z ¥] Size to produce smoother,
more curving contours.
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Surface Modeling

Contouring with Resampling

STEPS

M on the Input panel
choose 3x3 from the
Window Size menu;
keep the Weighted
Average smoothing
method

choose Cubic
Convolution from the
Resampling Method

new smaller cells.

menu
= 5648 : Surface Modeling _Io[x]
!l Operation|Contouring | Hethed|Linear |

‘Input Ob ject. .. [surface,rvc # ELEV_RAST

Input | Output | Paraneters |

—0b ject Infornation

Db ject Type: Raster, Date Created: 2000-11-07 14:19:26
Description: ELEY_RAST

Lines: 499, Columns: 357

Cell Type: 16-bit unsigned integer

Cell Size: Line: 60,0000, Colunn: 60,0000

| I—

—Raster Controls

Snoothing Hethod [Heighted Average ¥| Hindou Size|3u3 |
Resanpling Hethodll:uhic Convolution | Resolution Factor|8 ¥|

M choose 8 from the
Resolution Factor menu

M press [Run] and direct
the output vector object

to the surFouT Project File factor of 8.

The Linear contouring method can also produce
smoother contours by resampling theinput raster to
asmaller cell size prior to computing contour lines.
This procedure uses the values of the surrounding
cellsin theinput raster to interpolate values for the

Use the Resampling M ethod menu to choose either
the Bilinear Interpolation or Cubic Convolution

method to interpol ate the new
cell values. The Resolution
Factor sets how fine a subdi-
vision of the original cell grid
is created by the resampling.
A resolution factor of 2 subdi-
vides each cell into a2 by 2
gridof smaller cells(4 cells), a
factor of 4 divides each cell
intoa4 by 4 grid (16 cells), and
so on. Resampling to higher

resol ution can be used alone or in combination with
raster smoothing. Inthisexercise minimal smooth-
ing is applied in combination with resampling by a

The illustration below compares results of
smoothing with resampling the input raster to
higher resolution. The yellow contour line was
produced in the previous exercise using
Weighted Averaging smoothing with a 7 x 7 filter
window. The pink contour line produced in the
current exercise using resampling captures more
local detail while still showing smooth curves at
the scale of the original input raster.




Surface Modeling

Contouring

The Iterative Thresholding contour method for ras-
ter objects takes an image segmentation approach
to locating contours. Each contour valueis used as
a threshold to segment the elevation raster into ar-
eas equal to or below the threshold and those with
raster values above the threshold. The contour line

is generated along the bound-
ary of these regionsin such a
way that the line passes
through the centersof all cells
with avalue equal to the con-
tour value (unlessthecell isa
local maximum or minimum)
and always passes between
cellswhosevaluesbracket the
contour value.

Iterative thresholding pro-

by Iterative Thresholding

STEPS

M choose lterative
Thresholding from the
Method option button

M press [Run] and direct
the output vector object
to the surrouT Project File

O[]

> tethod|Tterative Thresholding ¥

= Surface Hedeling
E Operation IEnntnuring

‘Input Ubject...lsurface.rvc # ELEV_RAST

Input | Output | Parancters |

Db ject Infornation

Db ject Type: Raster, Date Created: 2000-11-07 14:19:26
Description: ELEY_RAST

Lines: 499, Colunns: 357

Cell Type: 16-bit unsigned integer

Cell Size: Line: 60,0000, Colunn: 60,0000

|5 T—

Raster Controls
Snoothing Hethod|Hone x| Windou Size|3x3 =|
Resanpling Hethod|Hone | Resolution Factor|z ¥|

Run... | Ewit | Help |

duces a mathematically

accurate result, but onethat may produce noisy,
angular contours. This method is also several
times slower than the other contouring meth-
ods.

= Yector Filters _IC1[x]

Yector Db jects

ontouring.rvc £ CONTOURS

Select. .. | Renove| Renove AL

Filters +& B Optinize vector for faster drauing

A N [}k 3 Line Densification 3

Spline Type|Quadratic BSpline |

I Use Hininun Distance

Hunber of Knots 5

Tolerance 1,000

[~ TP

Enit | Help |

You can smooth the contour lines produced by this and other contouring methods
using the Vector Filters process (Geometric Filter from the TNTmips menu). The
Line Densification filter adds vertices to lines to make them better approximate a
smooth curve. You can find more information about Line Densification in the
Advanced Vector Editing and Digitizing Soil Maps tutorials.
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Surface Modeling

Triangulation from Point Data

STEPS

M choose Triangulation
from the Operation
option menu

M press [Input Object] and
select the ELev_pTs_2D
object from the surrace
Project File

M on the Input panel,
press [Specify...] next to
the Z Value option
button

M in the Script Editor &

window, press the
Insert Field icon button

M in the Insert Field
window, choose
eLev_prTs from the Table
menu and z_vaL from the
Field menu; press
[Insert]

M press [OK] in the Script
Editor window

M press [Run] and direct
the output TIN object to
the surrout Project File

You have worked with TINs as input objects in
previous exercises. To create aTIN object, use the
Triangulation operation. Triangulation computesa
TIN from pointsin avector or database object, from
vector contours, or from araster object.

When the input object contains point data or con-
tours, the Delaunay triangulation method is used.
This method uses the input points (or contour line
vertices) to create atriangular network meeting the
Delaunay criterion (described in the exercise on Sur-
faceFitting by Triangulation). For aninput database
object or 2D vector object, By Query is the active
selection on the Z Value option button on the Input
tabbed panel. You must use a query to specify a
database table and field containing the values to
assign as Z-values for the output TIN nodes.

= Surface Hodeling _[C1]x]

[E| Operation[Triangulation ¥| Hethod|Delaunay |

| Input Object... Isurface.run / ELE¥_PTS_2D ‘

Input |[Iutput | Paraneters |

—Object Information

Object Tupe: Vector, Date Created; 1997-02-08 16306341
Description; ELEY_PTS_20

Humber of points: 500, lines: 0, polygons: 0

Hininun Yalue X; 517405.0900, ¥: 1410699,6500, 2: 0,0000
Haxinun Yalue X; 538770.7300, Y: 1440642,9800, 23 0,0000

[ E—

—Points Line:

Select |ALL | Specify...|| | Select |Hone x| Specify...

2 Value|By Query ¥| Specify...||| Z Yalue | Specify...
/

/

Help

/
Press [Specify...] to open the Script Editor
window and create a query that specifies the
table and field containing the desired Z values.

= Insert Field

Element |Current Point =

Table |ELEY_PTS
Field [Z_VAL JEER Y REAsE rEakd ?

ELE¥_PTS.Z2_YAL a

Insert | Close J

£

=l i
[ [ [ 0K

A value query has the simple form TABLE.FIELD,
specifying the field in the attached database table
that contains the desired values.
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Surface Modeling

Triangulation from a Raster

The Adaptive Densification method of Triangula- | STEPS _
tion is used to create a TIN from a raster object. | ¥ Press [Input Object] and
.. select the ELev_RAsT

After placing initial TIN nod%_at the corners of the object from the surFace

input raster to form two large triangles, this method Project File

subdividestrianglesinanumber of iterationstocre- | ¥ click the Parameters tab

ateadenser TIN structure. A triangleissubdivided | ¥ f;bg;%?::é‘?e;zﬁhe

by placing anew node at the raster cell location with Accuracy pa}ameter

the highest deviation from the planar surface defined value to 12 and the

by thetriangle. Node Limit value to 1400

M press [Run] and direct

You can control the complexity and fidelity of the the output TIN object to

output TIN using the Accuracy and Node Limit pa- the surrout Project File

rameters. The Accuracy parameter value sets the

maximum Z-val ue deviation between atriangleand

theraster surfaceit represents. If atriangle'sdevia-

tion is less than this value, the triangle is not

subdivided further. The Node Limit parameter sets

arough upper limit on the number of nodes in the The Adaptive

final TIN object Densification method is
’ automatically selected

when you choose a
raster object as input for
the Triangulation
Operation|Triangulation | Hethod [Adaptive Densification = operation.

‘Input ﬂhject...lsurface.rvc / ELEY_RAST

Input |Dutput Paranetersl

Accuracy 12, 000000
Hode Linit 1400

The number of nodes in the final TIN object may
be less than the Node Limit if all triangles satisfy
the current Accuracy parameter setting before
the Node Limit is reached. By contrast, if the
node limit is reached partway through a
processing iteration, subdivision continues until
all current triangles have been processed. In
this case the final number of nodes exceeds
the Node Limit value by a small amount, and
some triangles may not satisfy the Accuracy
parameter setting. For example, the TIN
produced using the settings in this exercise
contains 1417 nodes.
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Surface Modeling

Triangulation with Breaklines

STEPS

M press [Input Object] and
select the ELev_pTs
object from the surrace
Project File

M on the Output panel turn
on the Apply Breaklines
toggle button

= Surface Hodeling

The Triangulation operation includes severa pro-
cessing optionsthat are availablefor any input object
type, including the use of breaklines. Breaklines
are 3D vector linesor polygonsthat modify or refine
the structure of the resulting TIN object.

The Apply Breaklines option uses vector lines to
guide the creation of the TIN structure. TIN nodes

===y are inserted along the

Operation|Triangulation ~| Hethod|Delaunay =

breaklines so that each

‘Input ﬂhject...lsurface.rvc / ELEV_PTS

|| breaklineisreproducedin

Input Output IFaranetersl

the TIN as a series of in-

Optinization
(; Optinize

Hininun Edge Length 0,00
2 Tolerance 0,00000000 Haxinun Edge Length 0.00

terconnected triangle
edges, and no TIN edge

¥ Apply Breaklines. .. [surface.rvc / STREAHS

crosses a breakline. The

i Rpply Clipping... |

M select object sTrReams
from the surrace Project
File

M press [Run] and direct
the output TIN object to
the surrouT Project File

[clip Inside ]

breaklinesused in thisex-
ercise represent a drainage network. In addition to
providing supplemental elevation control, they also
mark the change in slope direction at the bottom of
valleys and as such are significant topographic fea-
tures. Using breaklines representing stream lines
and ridge crestscreatesa TIN that better represents
the landscape shape.

TIN nodes are inserted along
breaklines so that no edges

cross these lines.
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Surface Modeling

Triangulation Using Breaklines to Clip

TheApply Clipping option allowsyou to use one or
more polygons in avector object to limit the extent
of the TIN produced by the Triangul ation operation.

TheClip Inside option isappropriate when the poly-
gon represents the outer boundary of the area of
interest. TheTIN structureinside the breskline poly-
gon is retained, while edges and nodes outside the

STEPS

M press [Input Object] and
select the maul_PTs_DpB
object from the mauIsSURF
Project File

™ in the Pins section of the
Input panel choose By
Query from the Z Value
menu and press

polygon areeliminated. Intheexampleinthisexer- [Specity...]
cise, the input elevation |EEEENTTT M=
poi nt database represents Operation|Triangulation ¥| Hethod|Delaunay =

|Input Ubject...lnauisurf.rvc / HAUIPTS

the island of Maui and a
smaller outlying island,

Input  Dutput | Paraneters |

while the breakline poly-

Dptinization
{; Optinize

Hininun Edge Length 0,00
Z Tolerance 0,00000000 Haxinum Edge Length 0.00

gon outlinesthe shoreline

of the mainisland. Only | - feety Breaklines....|

themainislandiscovered
by the resulting TIN object.

The Clip Outside option creates “holes’ within the
TIN: the TIN structure outside the polygon is pre-
served, and edges and nodes inside the polygon are
eliminated. In a topographic example, this option
might be used when the polygon represents the com-
plex shoreline of a large, irregularly shaped lake.
Without clipping, the lake surface would be repre-
sented by alarge number of horizontal triangles.

® Apply Clipping... Inauisurf.ruc / SHORELTHE

[clip Tnside =]

M in the Script Editor &J
window press the
Insert Field icon button

M in the Insert Field
window, mauiPTs should
be automatically
selected in the Table
List; choose ELEv in the
Field list and press
[Insert]

M press [OK] in the Script
Editor window

M on the Output tabbed
panel, turn on the Apply
Clipping toggle button

M choose object sHORELINE
in the mauisurr Project
File

M choose Clip Inside from
the clipping menu

M press [Run] and direct
the output TIN object to
the surrouT Project File
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Surface Modeling

Triangulation with Optimization

STEPS

M turn off the Clip Areas
toggle button on the
Output tabbed panel

M turn on the Optimize
toggle button in the
Optimization box

= Surface Hodeling

TIN Optimization provides several functionsto fil-
ter out redundant TIN nodes and control the
geometry of theresulting TIN object. If aTIN node
istoo closeto another nodewith asimilar elevation,
it isidentified as redundant and eliminated. The Z
Tolerance parameter definesthe minimum elevation
difference that is allowed for nearby nodes in the
final TIN object. The Minimum Edge Length param-

===1 eter value quantifies

| operation|Triangulation | Hethod|Delaunay hd]

“nearby”: it setsthe mini-

‘ Input Object...|[nauisurf,rve / HAUTPTS

| mum triangle edge length

Input  Output | Paraneters |

alowedintheoutput TIN.

Optinization
(V Optinize

Hininun Edge Length 200,00
2 Tolerance 10.00000000 Haxinun Edge Length 5000, 00

The Maximum Edge

Length parameter value

- Apply Breaklines...l

M set the Z Tolerance
value to 10.0

M set the Min. Edge Length
value to 200

M set the Max. Edge
Length value to 5000

M press [Run] and direct
the output TIN object to
the surrouT Project File

i Apply Clipping... [mauisurf,rvc / SHORELTHE

sets an upper limit on the
length of triangleedgesin
the TIN. Thisparameter can be useful when the set
of input points has an irregular margin or includes
two distinct clusters of points, and you don’t have a
suitable breakline polygon availablefor clipping. For
the point database used in this exercise, triangula-
tion without optimization would create anumber of
long edgesthat would span indentati onsin the coast-
lines and connect the two islands. The selected
value of the Maximum Edge L ength parameter eimi-
nated most of these long edges. The few
remaining extraneous edgesaong the
coastlines can be easily removed
inthe TNTmips Editor.

[clip Tnside |
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Surface Modeling

Profil

The Profiling operation creates a series of paralléel
(“stacked”) vertical profiles of a surface raster.

Stacked profiles provide a quick aternat

of visualizing a three-dimensional surface from

different directionsand with differing verti
The profiles are stored asa CAD object.

You can use the settings on the Parameters tabbed
panel to control the spacing between profile lines,
vertical scaling, the profile line direction, and op-

tional profileline smoothing.

The Distance Between Profiles
parameter controls the profile spacing.

Set the maximum vertical dimension of
a profile (in raster cells) with the
Maximum Amplitude parameter value.
You should adjust the profile spacing
and amplitude in tandem to ensure that
the profiles show sufficient detail
without confusing overlap.

—

ing a Surface Raster

STEPS

M select Profiling from the
Operation option menu
press [Input Object] and
select the ELEV_RAsST
object from the surrace
Project File

on the Parameters
panel, set the Distance
Between Profiles
parameter value to 20
and the Maximum
Amplitude to 150

| Hethod[Stack Profiles

ivemeans | i

cal scales.

Operation|Profiling

| Input Object... [surface,ruc / ELEV_RAST

Input. | Output  Parancters |

Distance Betueen Profiles 0 cells

Sampling Along Profiles 4 cells

~ Haxinun Anplitude 150 cells

il

Rotation Angle o0 degrees

Spline Type |Hone |

- Shou Profile Baselines

_‘Shnu Area Above Baselines

M press [Run] and direct
the output CAD object to
the surrouT Project File

Turn on the Show Area Above Baselines
toggle button to create profiles with the
upper portions marked by hatch fills.
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Surface Modeling

Creating Rotated Profiles

STEPS Thedefault profiling directionishorizontal. Tocre-

M press [Input Object] and S . . . .
select the pe_135 ate profilesin other orientations, specify arotation

object from the mauisure | @ngl€ (positive degrees counterclockwise from hori-

Project File zontal, or negative degrees clockwise from
horizontal).

If profilesappear “noisy” (too detailed),

B tperationfProfiling =] MethodSeck Profiles oy can gjther increase the value of the

‘ Input ﬂh_ject...lnauisurf.r‘vc / DEH_135

Input | Dutput Parameters |

Sampling Along Profile parameter, or

Y T smooth the profile. The profile is
Sapling Along Profiles | 4 cells smoothed by splining, with a choice of
G B0l e=tto either Cubic (third order) B Spline, or
= A Quadratic (second order) B Spline meth-
_i Show Profile Baselines ods.

- Show Area Above Baselines

M on the Parameters
panel, set the Distance
Between Profiles
parameter value to 15
and the Maximum
Amplitude to 80

M set the Rotation Angle to
-30.00

M choose Cubic BSpline
from the Spline Type
option menu

M press [Run] and direct
the output CAD object to
the surrouT Project File

You can easily set up DataTips to show Z-values in the output objects you
create in the Surface Modeling process. Press the Layer Controls icon button
in the Layer Manager for the relevant layer to open its Layer Controls window.
Open the DataTip tabbed panel (for a raster) or the panel for the desired
element type in a vector or TIN object. Choose the default DataTip source
from the Show menu or choose Select Attribute to open the Select Table/Field
window and choose the appropriate database table and field (for example,
NODE.Z for TIN nodes). For further information, see the tutorial booklets
Displaying Geospatial Data and Navigating.
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Surface Modeling

Surface Modeling Summary

This diagram and chart summarize the Triangulation
relationships between the various
Surface Modeling operations, output TIN
objects, and valid input objects.

, Contouring
Point Data:
Vector 3D Vector
Shape Contours
Database
(Input Only) o
Raster Profiling
L. Profiles
Surface Fitting
Input Objects
. Output
Operation Method :
Raster | TIN Vgctor Vegtor Shape Data- | Object
Lines Points base
Minimum
Yes | Contours Yes Yes Yes
Curvature
Univariate Contours
Curve
Irlverse Yes | Contours Yes Yes Yes
Distance
Surface Profiles Yes | Contours Raster
Fitting Polynomial Yes Yes Yes Yes
Triangle
Inter polatlon Yes Yes Yes
(Linear,
Quintic, Nonic)
Kriging Yes Yes Yes Yes
Bidirectional Transects
Linear Yes Yes
Contouring . Vector
Iterative Yes Contours
Thresholding
Delaunay Contours Yes Yes Yes
Triangulation Adaptive TIN
o Yes
Densification
- Stack
Profiling Profiles Yes CAD
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Advanced Software for Geospatial Analysis

M icrol'mageﬁ Inc. publishes acomplete line of brof onal-software for advanced géosp'afia] )
datavisualization, analysis, and publishing. Contact usor visit our web site for detailed prod-
uct information:.

OmMmO>TMIOUCW;

TNTmipsPro TNTmips Pro isaprofessiona system for fully integrated GIS, image
analysis, CAD, TIN, desktop cartography, and geospatial database management.

TNTmips Basic TNTmips Basic is-alow-cost version of TNTmips for small projects.

TNTmips Free TNTmips Freeis afree version of TNTmips for students and learning
professionals with small projects.

TNTedit  TNTedit providesinteractive toolsto create, georeference, and edit vector, image,
CAD, TIN, and relational database project materialsin 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 TNTclient Java applet.

Index ,
breaklines (in Triangulation).............. 22,23 Surface fitting........ccceverivniiniennns 3-15,2}
clipping (in Triangulation)................... 23 Bidirectional method............ccccuee.. 14

CoNntouUring........ceeeeeeeeiiviieeennne 3,16-19,27 Inverse Distance method.................... 8
Iterative Thresholding method....... 19 Kriging method...........cccoovnieeiiniens 15

Linear method.............ccooevvniennee. 17,18 Minimum Curvature method........ 10,11
with resampling.........c...ccoeeeeen. 18 Polynomial method...
INpUt Panel........cccooieeeiiiiiieee e 5 Profiles method............ccoocieeeininns
order, polynomial.... .. 7,13 Triangle Interpolation method........ 12
OULPUL PANEL ... 5 Univariate Curve method............... 8
Profile View (in GeoToolbox)................. 9 tension, in minimum curvature............. 11
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