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Getting Started

Getting Started

his manual is formatted as a hands-on tutorial, which can be used by novice
or experienced users.

Thetutorial filesreferred to in the examples are found in the installation default
directory. The default directory is determined by product and security option
selected.

The default directory for Terrain 3D is
C:\Program Files\Softree\Terrain\Tutorial\

The default directory for RoadEng, Terrain Tools Survey, and Terrain Tools
Forestry (all include 3D) is:
C:\Program Files\Softree\RoadEng\Tutorial\Terrain\

If the location of this directory is moved remember to apply the corresponding
change to the tutorial example.

NOTE: Tore-install the tutorial files, select Install Tutoria Files from the CD.

Demonstration Mode

Demonstration Mode allows previewing of functions before purchasing. In
Demonstration Mode printing, plotting, digitizing and file saving are disabled.
Terrain Tools® reverts to Demonstration Mode whenever unprivileged function
groups are enabled. A warning stating Demonstration Maode will appear on your
screen.

Function Groups

The Terrain Moduleis divided into function groups such as CAD, Digitizing,
Profiles, Terrain Modeling, Volumes, etc. The package being evaluated or
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purchased determines which function groups operate in Demonstration Mode or
Full Function Mode. To determine the privileges set for each function group:

1) Select Module | Setup from the menu bar. A Terrain Option Dialog box
appears. Click on the General tab.
2) Click on the Menus button to open the Menu Customization Dial og box.

Function group items with ared circle before them are permitted in
Demonstration Mode only. A checkmark beside an item indicates it has been

enabled.
Permitted but
not enabled Functional Groups:
tapping and Drafting -
Digitizing D'emo mode only)
Impart B azic
Permitted and E:ITD;|BB§C [Deg’nﬁ moge onI_I,I]. . o
ult-Flok Output Sheet Generation [Demo made anly
enabled Profile Window [Demo mode only)
Profile Drafting and Design [ emo made anly) LI
Permitted ™ Select function ok, I Cancel |
only in demo
mode

Figure 1.0: Function Groups Displayed in the Menu Customization Dialog

Function Groups Required for Examples

All required function groups are listed prior to each example in this manual. If you do
not have permission to use all the required function groups, you may wish to skip the
example. Also note that some function groups may be disabled even if you have
permission to use them — thisis so users with alesser license can still do the example.

If you attempt to open atutorial file containing function groups that are not
permitted in your licensed software you will be prompted with the message box
below:
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Mon Permitted Functions Found In File |

File contains Functions which are nok permitted,
" Disable file Functions which are not currently permitked.

{* Keep all file Functions and revert ko DEMO mode.

Conkinue I Cancel

Figure 1.1: Function Groups Not Permitted Prompt

To continue the example you must respond “Keep all file functions and revert to
demo mode”. In demo mode printing and saving are disabled.

On-line Help

Help information is available by choosing the Help menu or pressing F1. The
On-line Help includes detailed technical information about menus, dialog boxes,
and operation of the program.

It may be useful to refer to the On-line Help while working through the examples
in this manual.

Tutorial Units

Most examplesin thistutorial are in metric units. To correctly follow the
examples ensure Metric Units are enabled. Select Module | Setup before starting.
If other units are used they will be specified at the start of the example. The
procedures and concepts described apply to all unit systems.
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Checkpoints ‘/

Checkpoints identified by a checkmark indicate the beginning of an example.
All filesrequired to start from a checkpoint are included on the installation CD or
from an Internet download file.

Conventions

The following conventions are used throughout the manual:

Menu functions are delimited by aline “|”. File| Open meansto click on File
in the menu bar and then select Open from the drop down menu.

Checkboxes, dialog boxes, column headings, and button names are italicized.

When directed to highlight, select, or activate afield or object, it becomes the
active field or object. For instance, “highlight the profile window” means that
click on the profiletitle bar to activate it.

The symbols “< >” with words in between require some keyboard function to
be performed. For example < shift + enter> means to hold down the Shift key
and press Enter

File names, path names and text to be typed in arein bold.

File extensions are in upper case for file selection purposes only.




Overview

Overview

he Terrain Module provides you with the facilities for assembling and

mani pul ating topographic and other map features. Information can be

entered from a paper map using adigitizing tablet, from an external file or
on the screen using the mouse.

The Terrain Module provides 8 windows: Profile, Plan, Status, Points, Features,
3D, Cable Data and Multi-Plot. The number and type of windows available
depends on the Function Groups you have enabled. Figure 2.0 below shows a
typical window arrangement.

& Terrain - CULVERT1

PROFILEO
5001.8
5010.6

9392

Ready a08 10068 PROFILE-0 (2D
2

Figure 2.0: Terrain Module Windows




Overview

Window Types

RREd

5

Plan Window displays aplan View. It is used to display and edit
features.

Profile Window displays a profile view of one or more selected
features. Thiswindow requires that the Profile Window function group
be enabled.

Status Window displays numeric information about the current feature
and point. It can be used as a floating window or as a docked panel
window on the right-hand side of the screen.

Points Window is used to report and/or modify attribute information
about the current point. It can be used as a floating window or as a
docked panel window on the right-hand side of the screen.

Features Window is used to report and/or modify attribute information
about the current feature. It can be used as a floating window or as a
docked panel window on the right-hand side of the screen.

3D Window displays the featuresin a 3 dimensional view.
Multi-plot Window is used to create an output sheet containing plans,
profiles, legends, scale bar, images etc. Thiswindow requires that the

Multi-plot function group be enabled.

Cable Data Window is used to display the results of cable analysis
such as payload, deflection and clearances.

Each window has its own menu. These menus are available when the window is
active. The active Window title bar will be highlighted and the menu

Window | <active window name> will have a checkmark beside it. Each window
can be sized, moved, maximized and minimized in the standard Microsoft

10
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fashion. All windows can be configured from the menu View| Active Window
(<name>) Options.

Text Windows can be floating or docked to the right side of the screen. To dock a
floating window, click the dock icon on the upper right side of the window. To
float a docked window, click the float icon on the upper right side of the docked
window.

Customizing Terrain using Screen Layouts

Options for all windows can be saved in a configuration file called a Screen
Layout. To change the default configuration for Terrain:

1) Arrange the screen positioning of windows, scales, |abels etc.
2) File| Save Screen Layout and specify Normal.ILT (other layout

names can be used for creating layouts for different applications.
Normal.ILT isthe default).

NOTE: Layout fileswill be used extensively in the examples and are extremely
valuable for saving and retrieving the large number of options available.

Tool Bars

Tool Bars display buttons or icons that are used to activate common functions.
The function name appears when the cursor hovers over theicon. The Active
buttons in the Tool Bar are dependent on the window selected. The various
toolbars can be shown or hidden by selecting menu View| Toolbar or by right
clicking on any currently visible toolbar. Toolbars can be floating or docked to
the edge of the screen.

Screen Layouts can also specify which Tools options are displayed. For example,
Standard Tools, Window Tools, Zoom Tools, Mode Tools and Navigation Tools
arepre-setinnormal.ILT.

11
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Mapping and Drafting

his section is intended to provide the user with an introduction to the Terrain

Module mapping and drafting functions. No special knowledge of surveying
or mapping is required other than some basic familiarity with scales and
coordinates.

To do the examples in this section the Mapping and Drafting, Import Basic and
Export Basic function groups must be enabled .See Function Groups in the On-
line help for more information).

Scaling Maps ‘/
Park Map Example

1. File| Open. Select and open \Tutorial\Terrain\Terrain Cad\park
map.TER.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

The Terrain Module works with natural scales. A natural scale of 1:5000
indicates 1 unit on the paper drawing = 5000 units on the ground. 1f working
with mixed unit scale such as 1" = 200', then it must be converted to a natural
scale before using it with Terrain (1":200' isthe same as 1”: 2400" i.e., anatural
scale of 2400).

2. Activate the Plan Window by clicking on the Title Bar. The scale is set
to 15000 in the Scale Box in the Toolbar. Change the scale to 25000 and
press Enter.

Notice the change in the screen view.

12
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Figure 3.0: Park Map.TER

3. Choose menu View | Active Window (Plan) Options. Change the scale
back to 15000. Enable labels checkbox and press OK.

4. Change the scale back to 25000. Notice the label sizes have remained the
same but the map features have become smaller. Change the scale back
to 15000.

NOTE: Changing scales adjusts the size of map features. Labels, line-types and
symbols are not adjusted and remain the same size. When creating adrawing, it is
important to set the scale to the required output scale before making adjustments to
label positions.

13



Mapping and Drafting

NOTE: Zooming functions ®aQda magnify (or shrink) the entire

drawing including labels, symbols and line-types when the lock scale button i s

depressed or locked. When it is not depressed the scale will change but the labels,
symbols and line-types will stay the same size.

5. With the lock scale button depressed, click on the Magnification Double

and Magnification Half buttons several times. Notice that the
label and line sizes change but the scale remains the same.

6. Turn off the Lock Scale button i Repeat the above step. Notice that

with Magnification Doubl e the scale halves and with
Magnification Half the scale doubles. Labels and line-types stay the
same size as the scale changes.

7. File| New to close park map.TER and continue to the next example or
File | Exit to leave program. Do not save any changes.

Drawing Features

Drawing Features Using the Mouse — Method One ‘/

There are three modes used to create and edit points on a feature.

"\ Entry mode — New points areinserted at either end
: of the current feature.

e Insert mode+ - New points are inserted in between
N— existing points.

ra Edit mode- Existing points are edited.

14



Mapping and Drafting

This example demonstrates basic drawing operations using the mouse. Edit
r A
and entry modes  + will be used to draw and modify afeature.

1. File|Open. Select\Tutorial\Terrain\Terrain Cad\drawing. TER.
Press Open. The file shown in Figure 3.1 will appear.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

Fne Edt View Digiizing CableAnalysis Module ‘Window Help ==l x|
DRSS AERs (252 @A R0 [Fows a4 AL Z e Ees S L x|
= =l
oa
=
=
s
]
= “ﬁé‘m ®om "1 Oy
3
&
m
B g S Cu L
g o o
Ready [846.0 [B335 [featD00-0 (20) v

Figure 3.1: Drawing.TER
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Mapping and Drafting

Left mouse click anywhere on the screen to de-select all features. A
selected feature or features are displayed in magenta.

Press the Draw New Feature Z button. The Entry mode “: cursor
appears in the Plan Window.

Locate the symbol labeled “1A” and left click once in the middle of the
symbol. The point is now captured. The cursor will changeto ared
cross-hair.

Left click again and the cross-hairs will anchor to the point.

Locate the symbol labeled “2A”, and left click once in the middle of the
symbol. Thiswill attach point “1A” to the cursor by arubber band line.

Left click again and the cross-hairs will anchor to the symbol 1abeled

“2A”. Thisis now the current point of the current feature. The current
feature is the line segment that attaches “1A” and “2A”. To undo any

point, select Edit | Undo Add A Paint.

L ocate the symbol labeled “4A”. Left click once in the middle of the
symbol.

1 B0 B &5

|l P! ¢Tm ® 59

Figure: 3.2: Drawing with the mouse
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Mapping and Drafting

9. Movethe cursor over the line segment between 2A and 4A.

Notice the cursor changes to the insert cursor

" o

Figure 3.3: Inserting a Point at the End of a Segment

10. Left click on the line segment between 2A and 4A. Move to point 3, and
left click to anchor the new point.

11. Move the cursor over the point labeled 5A and left click twice to add a
new point.

17



Mapping and Drafting

Y ou should now see a ‘W’ as shown in the figure below.

54

18 28 44 B

Figure 3.4: Completed W

12. Movethe Entry mode : cursor over “1A”. The entry mode cursor

r "
changes to edit points mode and the Edit v + cursor now appears over
1A.

13. Left click over symbol “1A”, the cursor will attach to the line segment.

r
14. Movethe Edit = + cursor over symbol “1B” and left click again. This
will attach the line segment to this point.

15. Repeat the above steps moving points “2A to 2B, 4A to 4B, and 5A to
5B. The W has changed to an M as shown in the Figure 3.5.

16. Filel New to continue to the next tutorial or File | Exit to leave the
program. Do not save changes

NOTE: When a point is captured it can be released by pressing the <Esc> key and
deleted by pressing the <Delete> key. If the point is anchored and the <delete> key
is pressed the entire feature will be deleted.

18



Mapping and Drafting

8 e?ﬁ. 64;\ 5B

Figure 3.5: Completed M

Drawing Features Using the Mouse and Keyboard — Method TWOJ

This example demonstrates an easier method to draw a new feature using the
mouse.

1. File| Open. Select\Tutorial\Terrain\Terrain Cad\park map.TER.
Click on the maximize button Bl in the upper right corner of the Plan:1
Window.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

The Plan Window now displays triangular symbols with index stations 1 to 54.
These index stations are surveyed points along the boundary. The following steps
demonstrate how to trace the park boundary by "connecting the dots".

NOTE: If Shap to Point is selected, when a new point is created or an existing point
is edited, the nearest point on an adjacent feature is also selected provided that it is
within aminimum distance (2 mm).

19



Mapping and Drafting

Figure 3.6: Boundary Sarting Point

2. Pressthe Draw New Feature Z button. Position the cursor over the
center of station 1 (indicated with the arrow in Figure 3.6) and press the
number 5 key on the number pad. A new point should be created at the
cursor position. If this does not happen, check that Num Lock on the
keyboard is on.

NOTE: If your computer does not have a number pad, the letter S can be used
instead of the number 5.

3. Movethe cursor to Station 2 and press the 5 key on the number pad (or S
Key). A new point will be created at the cursor position. Continue adding
points around the boundary until it isclosed. In case of a mistake use the

edit - function as described below to correct the problem.

NOTE: To change the location of an anchored point, move the entry - cursor over

the desired point until the cursor changes to the edit _ 5 cursor and left click. Once
the point is captured press the <Delete> key to delete the point. Pressing the <Esc>
key will restore the point to its previous location.

Elevation Entry While Using the M ouse

If you have created a new feature with elevations (Edit | New Feature —

20



Mapping and Drafting

elevations on), it is possible to enter elevations using the following key
definitions.

5 Same elevation as previous point. This may be overridden
by Snap To Point including Z.

8 Up 1 contour interval. This may be overridden by Snap To
Point including Z.

2 Down one contour interval. This may be overridden by
Snap To Point including Z.

E or Ins | Enter co-ordinates including elevation

4. File| New. Do not save changes.

Selecting Features

A featureisacollection of points such as a contour line, alake boundary or a
single spot elevation point. Bitmap images are also considered to be features (in
this case the corners of the bitmap are the feature points).

A Terrain document is a collection of features. Each feature has a unique name
consisting of an 8 character Alphanumeric Id portion and a Numeric Id example
ROAD-21. It is possible to have more than 1 feature with the same Alphanumeric
ID such as STREAM-1, STREAM-2 etc.

NOTE: Feature names are not case sensitive "F1" = "f1".

The next several examples demonstrate how to select features by layer, name,
range, property, boundary, or by using the mouse.

Selecting Individual Features With The Mouse J

1. FilelOpen. Select\Tutorial\Terrain\Terrain\Terrain Cad\park
map.TER. Press open.

21



Mapping and Drafting

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

2. Move the Selection cursor ¥, over one of the stream featuresin the Plan
Window and left click with the mouse. The stream feature should
change color from blue to magenta (indicating that it is selected). Notice
in the lower right corner the Name of the feature is displayed
(STREAMCX-xX).

3. Select another feature. Notice when a new feature is selected, the
previous feature is de-selected. The information in the Status window
also changes to reflect that of the new feature.

Selecting Groups of Features With The Mouse

4. Hold down the <Shift key> and left click on anew feature. Notice that
the previous feature remains selected. Use this technique to select
several more features.

5. With several features selected, press the delete key on the keyboard or
press the Delete . button. The features are deleted and disappear.
Press Edit | Undo Delete and the features reappear.

6. Left mouseclick in any blank area on screen to de-select all features.

7. Depressthe left mouse button and move the mouse any direction. Notice
arectangle is formed from the position where the mouse was first
clicked. Releasethe left button. All featuresinside (or crossing) the
rectangle are now selected.

8. Hold down the <Shift key> and left click on one of the selected features.
Thisfeature is de-selected and the other features remain selected.

22
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Selecting All Features
9. Edit| Select Feature(s)| All or press the Select All Bb putton. All
features are now selected (magenta).

Inverting Selection

10. Hold the <shift> key down and de-select one of the features

11. Select Edit| Select Feature(s) | Invert Selection or press the Invert

Selection 5 button, feature(s) previously selected are now un-selected
and all feature(s) previously un-selected are now selected. In this case
one feature will be selected and the rest will be de-selected.

12. Proceed to Step #2 in Selecting by Layer or exit the program by selecting
File| Exit. Do not save any changes

NOTE: One of the selected features contains ared cross-hair. Thisindicatesthe
current point. The feature containing the current point is the current feature.
Information about the current feature and current point are displayed in the Status
Window.

NOTE: Most operations in the Terrain Module apply to a selected set of features or
points such as formatting, moving, deleting etc.

Selecting Features By Name J

1. File| Open. Select\Tutorial\Terrain\Terrain Cad\park map.TER.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. |If this message appears choose
“Keep al functions and revert to DEMO Mode”.

23



Mapping and Drafting

If you are continuing from the previous example, select Edit | Undo Delete. L eft
click in any blank areato de-select all features.

2. Edit| Select Feature(s)| By Name or press the Select By Name “% button,

%elect feature{s) by name ﬂ
Feature Mames: Highlighted ltemz — — Select Matching Mames
STREARMCT-4 ;l Select |
STREAMCT-5 |SURVEY]
STREAMCT-G Un-Select |
STREARMCZ-0 Minimurn
STREAMCZ-] S elect Al | rureric |0 I
STREAMCZ-2 b i
STREAMCZ-3 —I Un-Select Al | rurmenic |0 I
STREAMCZ-4 _
STREAMOCZ-5 Selected Predefined Layers
| 52
» SURVEY-1 —|
» SURVEY-2 _ I J J
»SURVEY-3 Simple..__| Select |
S IIn-Select |
» SURVEY-A
+ SURVEY-E Ize = ar 7 wildeard characters
#SURVEY-T to zelect all zimilar names.
» SURVEY-3
+ SURVEY-3
» SURVEY-10
iy
+»SURVEY-12
LI Cancel I
¥ Hidden ¥ Displayed

Figure 3.14: Select Feature(s) By Name Dialog
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3. Pressthe Advanced button. Type “SURVEY” in the Select Matching
Names area as shown above. Press the Select button in the Select
Matching Names area. Press OK. A number of triangle features are
selected. All of these features have the name SURVEY .

4. File| New. Do not save any changes.

Selecting Features by Layer /

Each feature has aunique ID. This name can be used to organize a map into
different layers. For instance, in Park Map all Class 1 streams have been named
STREAMCL and Class 2 streams as STREAMC2. These names can be quickly
used to select all Class 1 streams, Class 2 streams, or all streams.

1. Filel Open. Select \Tutorial\Terrain\Terrain Cad\park map.TER.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

2. Edit | Select Feature(s) | By Layer or press the Select By Layer =
button to activate the Select Features by Layer dialog box.

25



Mapping and Drafting

Select Features by Layer
Boundary [EQOUND*¥]
@ Campground [CAMP?777)
Lakes [LAKE??77
Parking [FARKING )
Ridge [RIDGE 777
Roads [ROADYY?Y)
Stand [STAMDYY)
Pl treams [STREAM YY)
Survey [SURVEY'?Y)
Swtamp [Shltahd P Select |
Trails [TRAIL??Y)
Unzelzct |
Select &l |
UnSelect Al |
Layers... |
r— Feature Count:
Highlighted Layers Al————
Matching: 13 Selected: 13
Selected: 13 Tatal 9@
Cancel I

Figure 3.7: Select Features by Layer Dialog

3. Pressthe Un-Sdlect All button to de-select all features.

4. Select Streamsin the list-box and then press the Select button. The
information in the Feature Counts changes indicating that 13 of the 98
features are streams. Press OK to return to the main screen. The 13
selected streams are highlighted in magenta.

Features can aso be selected or de-selected by double clicking with the left mouse
when the cursor is over the feature name in the dialog.

5. Tocreate anew layer for the Class 1 streams, press the Select By Layer

& button or Edit | Select Features | By Layer to activate the Select
Features by Layer Dialog Box. Click on the Layers button to activate
the Layers dialog box.
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Swamp
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Drefaults

et |
Save |

Cancel |

Figure 3.8: Add/Remove Layers Dialog

6. Pressthe New button. Typeinthe Layer Description field " Stream Class
1". Typein STREAMCL into the Layer Matching String. Press OK to
return to the Select Features by Layer dialog.

7. Pressthe Un-Select All button to de-select all features. Select Sreams
Class 1 inthelist-box and press the Select button to select al Class 1
stream features. Look at the Streamsitem. Note the grey check mark
beside Streams. This indicates that only part of the STREAM layer has
been selected. Press OK to return to the main screen.

The following steps demonstrate how to turn off the display of all features except

the STREAMS.

8. Edit | Select Features | By Layer or press the Select By Layer = button
to activate the Select Features by Layers Dialog Box. Press the UnSelect
All button to un-select al features. Highlight Streams in the list-box and
press the Select button to select them. Press OK.

27



Mapping and Drafting

9. Choose menu Edit Select Features | Invert Selection. Thiswill thiswill
switch the selected and unsel ected features so that all features are now
selected except the stream class 1 features.

10. Edit | Modify Selected Feature(s) | Properties or press the Properties
button in the toolbar. Turn off the Display check box. Press OK to return
to the main screen.

NOTE: All the features are till displayed. Click on ablank area of the screen (where
there are no features) to de-select all features.

11. Pressthe Repaint All button to redraw the entire screen (removes
the hatched areas). Notice that only the streams are displayed. If the
Repaint All button is not visible, select View | Toolbar | Navigation
Tools.
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Figure 3.9: Streams Layer
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12. File| New. Do not save any changes.

Line-types ‘/

1. File| Open. Select\Tutorial\Terrain\Terrain Cad\park map.TER.
Press Open. Click on the maximize button 8! in the upper right corner of
the Plan:1 Window.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.
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Figure 3.16: park map.TER

2. Dashed lines identify the trailsin Park Map (see Figure 3.16). Hold down

the <Shift> key, with the Select cursor ¥ |eft click on each of thetrails.
Use zoom and screen scrolling to see all of the trails. If awrong feature
is accidentally selected, de-select by clicking again on the same feature
with the shift key still depressed. To start again left click in ablank area
to de-select all features.

Thetrails could also have been selected by either pressing the Select By Name
Ay button or selecting menu Edit | Select Feature(s) | By Name.

3. Edit| Modify Selected Feature(s)| Line-types, Symbols or pressthe Line

style = button to activate the Plan Window Feature Formatti ng dialog
box.
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Plan Window Feature Formatting x|

— Surmbol
e E
Colar: Igut.:. j j

— Line/Border
Type: | 43 - Dash - Dot (... —-—-—'—‘j
=025 N bl
— Hatching

Type: INDne | | j
Background: Igut.;. j j
Forearound: Igm.;. j j

I~ &lsa Set Profile ok | Cancel |
Figure 3.17: Line-types and Symbols Dialog

Change the line-type: from 43 Dash Dot to 43 - Dash x 2 (narrow). Press
OK. Left click anywhere in the Plan Window to de-select trails.

Proceed to step #2 in Adding Symbols or File| New to exit the program.
Do not save changes.
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Symbols ‘/

Park Map Example

1. File|Open. Select\Tutorial\Terrain\Terrain Cad\park map.TER.
Press Open. Click on the maximize button 8! in the upper right corner of
the Plan: 1 Window. If continuing from the previous example, left click
in ablank areato de-select all features.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

L
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i

[ File Edit View Module Window Help == x|
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Figure 3.18: Campground Locations
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2. Edit | New Feature to activate the Feature Properties dialog box. Select
CAMP from the Name combobox. Turn off Elevations and Modelled as
shown in Figure 3.19. Press the Mouse button.

Feature properties

Hame: ID'-\MF' 'I

Dizplayed
Connected

[ |Elevations

WM odelled
[1Breakline

[ |Megative

[CITIN Boundam

(]S urf. Aol Boundary

Create uzing

tause |
Keyboard... |

Madellad:

If the feature has Elevations and
Modelled is set, the feature will be
included in the TIN madel.

If the feature does not have
Elevations and Madelled is zet,
elevations will automatically be
calulated by draping the feature
over the TIM.

Cancel |

Figure 3.19: New Feature Properties Dialog

3. Movethe \ cursor to one of the campground locations as indicated
by the 2 arrowheads in Figure 3.18 and press the left mouse once to
create (and capture) anew point. Left click again to anchor the new

point.

4. Edit | Modify Current Point(s) | Symbols and choose Campground for the
symbol. Press OK to return to the main window.
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Plan Window Feature Formatkting El
— Sumbol
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k. I Cancel |

Figure 3.20: Campground Symbol Selection Dialog

5. Pressthe Repaint All button to redraw the entire screen.
A campground symbol has now been created. The following steps will duplicate
this symbol at the other two campground locations.

6. With the campground symbol still selected, press <Ctrl +C> or pressthe
Copy button to copy it. These are shortcuts for menu Edit | Copy.

7. Press<Ctrl +V> to paste symbol. A rectangle should appear around the
campground symbol.

8. Movethe cursor inside the rectangle. The cursor should change its’ shape

to a4 sided arrow. Left click and drag the copied symbol to the other
location.

9. Pressthe Repaint All button to redraw the entire screen.
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Figure 3.21: Park Example with Campground Symbols

10. Proceed to Step #2 of the next example or exit the program by selecting
File| New. Do not save changes

Creating a Boundary Polygon ‘/

To do this example the Mapping and Drafting, Import Basic and Export Basic
Enhanced Mapping and Drafting must be enable. See Function Groupsin the
On-line help for more information

1. Filel Open. Open\Tutorial\Terrain\Terrain Cad\park map.TER. If
continuing from the previous example, left mouse click in ablank screen
areato de-select campgrounds.
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Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

2. Edit| Select Feature(s)| By Name or press the Select By Name A putton.

Select feature(s) by name x|
Feature Mames; Highlighted Itemsz — — Select Matching Mames
STREAMCZ-4 d Select | I—
STREAMC2S SURVEY
EURVEY-1 Un-Select | .
v SURVEY-2 Minirurm
SURVEY-3 Select Al | numeric [0 I
» SURVEY-4 I aximnLim
VSURVEY-R Un-Select All | nmeric [0 I
+ SURVEY-E
S SURVEY-T . Selected Predefined Layers
A4
» SURVEY-8 = (N5
» SURYE'Y-3 . I J J
¥ SURVEY-10 Sinple..__| Select |
wSURYEY-11 UnSelect |
» SURVEY-12
» SURVEY-13 Usge = or ? wildcard characters
+SURVET-14 to select all zimilar names.
+SURVEY-15
+» SURVEY-16
» SURYEY-17
Y e
+ SURVEY-19
ﬂ Cancel |

¥ Hidden | Displayed

Figure 3.22: Sdlect feature(s) by Name Dialog

3. Pressthe Advanced button and type SURVEY* into the Select Matching
Names area as shown in the figure above. Press the Select button in the
Select Matching Names area. Press OK. A number of triangle features
are selected. All of these features have the name SURVEY .

36



Mapping and Drafting

4. Pressthe Properties button in the toolbar or Edit | Modify Selected
Feature(s) | Properties. Turn Connected on. Press OK.

5. Edit| Modify Selected Feature(s) | Join. All the selected features will be
joined.

6. PressthelLinestyle = putton to activate the Plan Window Feature
Formatting dialog box. Change the Line-type to 5-thick (medium) and
change the Symbol to None.

7. Edit| Modify Selected Feature(s)| Close. The boundary will close and the
map should look like Figure 3.23.

5, Terrain - [Plan:1] =10 x|
[ Fle Edi View Modue Window Help =13 x|
I Jme-eEe|aaq e s[Eon Ja[vs Al

Pl pian:1

AE|]| X % B

RS

Ready 5576252 5647363.3 SURYEY-52 (2D} v

Figure 3.23: Park Boundary
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Labels

There are two types of labels used in the Terrain Module, Automatic labels and
Floating Labels.

Feature Labels are |abels associated with afeature. Elevation, Azimuth,
and Distance are all examples of automatic labels. Point or feature
attributes such as Comments, Date, Point Numbers etc. are Feature
Labels. Whenever afeatureis edited or deleted feature |abels are
modified accordingly.

Floating Labels are simply user-defined text. They do not depend on
any feature and can be placed anywhere and modified directly.

The default characteristics (position, font, size, orientation etc.) for each label
class is controlled by window type (Plan, Profile etc.). For the Plan Window
these defaults are set in menu View | Active Window (Plan) Options | Labels| + .

8. Choose menu View | Active Window (Plan) Options | Labelstab. Turn
on Floating Labels by double clicking on it in the list box. Press OK
twice to return to the main screen.
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Figure 3.23a: Plan Window Options- Default Label Format
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Figure 3.24: Plan Window with Floating Labels

It is often useful to override the default label positioning for individual features.
For instance you may wish to turn on or off a certain class of labels for a specific
feature. Label control of individua featuresis done using menu Edit | Modify
Selected Features | Labels. We will use this function to turn off the labelsin our
boundary.

9. Highlight the park boundary with the Selection ¥ cursor.
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10. Choose menu Edit [Modify Selected Features | Labels. Turn off the
display of Comments (at feature points) by double clicking in the list
box.

11. Click the Reset all existing point and feature formatting checkbox.
Press OK and answer “Y es” to the prompt “Do you wish to reset point
formatting?’

We will now add afloating label to our park map.

12. Click on the A Label Edit button to initiate Label Edit mode.

13. With the$ cursor click on upper left corner of the map and enter the
text ("Park Boundary"). See Figure 3.24a.

Park boundary

Walter .

Figure 3.24a: Plan Window Feature Formatting Dialog Box
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Note: The b is referred to as the Orientation handle and the ‘%, isreferred to as
the Position Handle.

To move the position of alabel, move the cursor over the < Position Handle (or any
part of the label). Left click and drag the label to a new location and rel ease.

To rotate alabel, move the cursor over v the Orientation Handle. Lé&ft click and
pivot the label to the preferred position and rel ease the left mouse.

Hatching

To complete the example hatching will be used to shade the park area.
14. Highlight the park boundary with the Selection 9 cursor.

— Symbal
Tvee: | - | |
Calor; IALI'ED j j
 Line/Border
Tes [0 salid — |
Color: [ (265, 255,102) =] -l
—Hatching
Tope: ISnIid (opague) | |j
B ackaround; IAum j ﬂ
Faoreground: IAUTD j ﬂ
[~ Also Set Profile ok | Carcel |

Figure 3.25; Plan Window Feature Formatting Dialog Box.
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15. Edit| Modify Selected Feature(s) | Line-types, Symbols. Set Symbolsto
None, color Yellow (255,255,102) and hatch type Solid (opaque). Press
OK.

NOTE: (255,255,102) is a notation for Red, Green, Blue values. It is possibleto
create any color (supported by a graphics card) by clicking on the plus (+) button
beside the color combo box and entering an RGB value.

16. With the boundary still selected, choose menu Edit| Modify Selected
Feature(s) | Shuffle Display Order | Shuffle to back.

At this point your map should look similar to the Figure 3.26.

File Edt View Moddle ‘Window Help == x|

ZESR Fle@e 2 f®waad&| oo a1 Al

Palace Creak

Black Creek

Horiest River

Fokboundory
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[#BsZ208| X oM By | B8

+——Highway 18
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Ready [556483.7 [E645868.5 [SURVEY-52 (2D0) v

Figure 3.26: Map with Shaded Boundary Polygon
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17. File| New. Do not save changes.

Creating an Output Sheet ‘/
Park Map Example

This example is intended to familiarize you with the Multi-plot functions for
creating an output sheet.

1. File|Open. Select \Tutorial\Terrain\Terrain Cad\park map I1.TER.
Press Open.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

2. Go to File| Printer Setup. Ensure the printer is setup for letter size (21.59
X 27.94 cm or 8.5 x 11 in) and Orientation is Landscape.

NOTE: The Multi-Plot output setup depends on the paper size of your default
printer.

3. Window | New Window | Multi-Plot, a blank multi-plot page will appear.
Click on the maximize button Bl in the upper right corner of the Multi-
Plot Window.

4. Choose menu View | Multi-plot Options. Check Snhap to grid and Show
Grid. PressOK.
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Multi-Plot Options |
¥ Draw all graphics Font-Rectangles... |
I Soroll bars Get Default Fant |

Gnd Optionz
¥ Snap to grid Spacing |5 00
v Show grid " inches
™ Shaw nulers % millimeters
ak. I Canicel |

Figure 3.27: Multi-plot Options

A Multi-plot sheet consists of a series of Sub-views such as plans, profiles,
legends, images, title blocks etc.

5. Edit| New Sub-View|Plan: 1. A Plan Sub-View will appear in the middle
of your multi-plot sheet.

Notice that there are 8 handles that you can click and drag to change the size of
the Sub-View. Click and drag anywhere else on the Plan Sub-View to moveit.
The <Delete> key will remove the selected Sub-View(s).

6. Resize and reposition the Plan Sub-View until it appears approximately
in the top 2/3 of the output sheet (see Figure 3.30).

7. To center the map in the Plan Window, press <Shift + left arrow >. A
prompt as shown in Figure 3.28 will appear. Press OK and continue
manually controlling the position of the Plan window using the <Shift
+arrow >keys.
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SOFTREE Prompt [ x|

\;‘P Wour Plan Sub-Yiew is set to scroll with the main Plan window. Do you wish to scroll manually instead?

Cancel |

Figure 3.29: Plan Window Sub-view Manual Scrolling Prompt

NOTE: Positioning the map inside the Plan Window can be done using the <Shift +

arrow> keys. By default, the Plan Sub-View scrolls with the main Plan Window
(menu Plan:1).

rrain - [Multi-Plot]
Edit Wiew Module window Help

DERE R SNmee B@e|@acdals

Tuska
Glacier

Do I A A

—— Highwiay 18
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Figure 3.30: Multi-Plot Plan Sub-View of Plan1. TER
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Adding a Legend and Scale Bar

8. Edit| New Sub-View| Legend. A legend will appear in the middle of your
multi-plot sheet.

9. View|Multi-Plot Sub-View Options, to activate the Legend Sub-view
Options dialog box or double click on the Legend sub-view will also
activate this dialog box.

Legend Subview Options
Legend:

Title Legen

Alignment Center hd Font..

Show frame W Showgrid W Drawbo soreen W

Layout:
Mumber of columng
Calunar width [mm] v Auto

Fraow height [rm)

T

Title height [mm)]

tore... |tems. .. Cancel

Figure 3.31: Legend Sub-view Options Dialog

NOTE: When the Auto check box is enabled, the window frame size determines the
width of the column. The frame can be made smaller or larger by clicking and
dragging on any of the eight handles. If you disable the Auto option, the column
width can be changed manually.

10. Configure the dialog box as shown in Figure 3.31 above.
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NOTE: When the Legend Sub-view is created, the current file is searched to find all
distinct symbols, line-types, and hatch types. These items are included in the default
legend along with their associated feature name.

11. To modify the legend entries, press the Items button. Delete all line-types
that do not appear in Figure 3.32. Change the descriptions to match. Do
this by clicking on the desired list item and then changing the
Description in the Current item area. Press OK to close dialog boxes.

A wietlands
Highway Access Add.
IIIIIIIIIIIIIIIIIIICIi”S Hemove |
] 3l
@ Parking
Shift up |
Shift down |
— Current itermn
Drescription: |Streams ak I
Properties... | Cancel |

Figure 3.32: Legend Sub-view Options Dialog

12. Re-size and re-position the legend directly below the plan sub-view and
on the left side of the page.

13. Edit| New Sub-View| Scale Bar, a scale bar will appear in the middle of
your multi-plot sheet.

14. View | Multi-Plot Sub-View Options or double click on the scale bar to
activate the Scale Bar Sub-view options dialog box.
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Scale Bar Sub-Yiew Options

Scale Type: | Plan Scale [~
Scale: 15000

Tifle: |Plan S cale 1:15000

[¥ Draw to screen Font...

[ Bounding rectangle

j Get Default Font
[v Tranzparent
Ok | Cancel |

Figure 3.33: Scale Bar SQub-View Options Dialog

15. Typeinthe Title: Plan Scale 1:15000 and press OK.

16. Re-size and re-position the scale bar inside the Plan sub-view (see 3.34
below). If you click on the Plan Sub-View by mistake the scale bar will
be shuffled to the back and you will no longer be able to move or size it
with the mouse; use the Edit| Shuffle Front To Back menu to correct this.
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Figure 3.34: Final Multi-Plot Output

17. Choose menu Edit | New Sub-view | Rectangle. Typein the Text
“Example Park Map” and choose the Font button and set the font size to
18. Press OK and position the sub-view as shown in figure 3.35.
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Figure 3.35: Multi-Plot Rectangle

18. Repeating the procedure from step 17, create and position several
rectangles as shown in Figure 3.36. Enter any text you wish.
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Figure 3.36: Multi-Plot With Rectangle

19. File| New. Do not save changes.
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Bitmap Images

Digital images (or bitmaps) can be used to enhance the visual impact of amap
or drawing. They can also be used to extract and/or represent geometric
information. The Terrain Module allows you to import bitmap images in various
standard formats such as BMP, JPG or TIF. In order to use images for mapping
they must be geor eferenced.

In GIS terminology Georeferenced means ‘tied to a specific geographic location
on theearth’. A georeferenced imageis one that has been scaled, rotated and
stretched into position to correlate to a map projection. It may be an aerial
photograph, a scanned paper map or a satellite image. What makes a
georeferenced image distinct from other raster imagesis the inclusion of
coordinate data used to locate its exact geographic position. This additional
coordinate information can either be encoded in the image (e.g. Geotif), or asa
separate “world” file (e.g. *.tfw).

Standard images (*.bmp, *.jpg etc) do not contain georeference information.
However, images from mapping or GIS sources contain thisinformation. If an
image is not georeferenced, Terrain Tools can used to create thisinformation.
This example will explore several methods for georeferencing an image.

To do this example Mapping and Drafting, Import Basic and Export Basic
function groups must be enabled. See Function Groupsin the on-line help for

Scaling an Image ‘/
Real-estate Areas Example
In this example we will measure a feature of known length on theimage. The

image will then be scaled (by setting the pixel size) so that the feature has the
correct length.
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NOTE: This procedure will only scale theimage. The image is not corrected for
position and rotation.

1. File| Retrieve Screen Layout. Select and open
\Tutorial\Terrain\Terrain Bitmap\bitmap scale.ILT.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

This screen layout sets options such as Plan Window location and scale. To
check which options have been set go to View | Active Window (Plan)
Options.

2. File|Insert Fileto activate the Insert File dialog box.
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Open File H
Laook jn: I [ Tenain Bitmap j - |‘=_°i€ Ex-~
'o-Falls.ipg
Iﬂ setting boundary rubbersheet, ter
| =] setting B Dimensions: 944 = 1141
I8l |setting i TyPe: jpa Image
Size: 174 KE
Iy Compuiter

"‘ﬁ File name: Io-falls.ipg j Dpen I
Files of bype: IAII Supported Files j ﬂ Cancel |
Help |

Figure 4.0: Insert File Dialog

Set Files of type to either All Supported Files or Image Files[*.TIF, *.JPG,
*.BMP]. Select\Tutorial\Terrain\Terrain Bitmap\O-FALL S.JPG to
activate the Import Options dialog box.
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Figure 4.1: Import Bitmap Options Dialog (Used to Geo-Reference
and Scale Bitmaps)
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NOTE: If the natural scale and the dots per inch (dpi) are known then the pixel
size can be calculated using the following formula:

Animage was scanned at 200dpi (dots per inch) and the natural scaleis 1:12000.
Hence:

Pi xel size = 1lmap-inch * 12000i nch * 25.4nm * 1.0m
200pi xel 1map-inch li nch 1000mMm

1. 524m pi xel

In this example the natural scale is known, but the dots per inch are not. By creating a
feature over the scale bar, you will be able to determine the length of the scale bar
and calculate the pixel size accordingly.

3. Press OK to import the image. The Plan window now displays the
imported bitmap.
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Figure 4.2: Imported Bitmap

4, Click the Zoom In button [ once or twice or use the Zoom to Window
button [R] and click and drag so the scale bars are clearly visible.

This map has three scale bars. This exampleisin metric units. Go to the
Module| Setup dialog box to change units if necessary.

5. With the cursor in the Plan Window, right-click and choose menu New
Measurement. Move the mouse until the cross-hair is over one end of
the “Scales of Metres” bar and |eft-click, move the mouse over the other
end of the scale bar. Create a second point in asimilar way over the other
end of the “Scales of Metres” bar.
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The length of the new feature is now displayed in the Measure Tool window (see
below).

%, Terrain - untitled1

File Edit Yiew Maodule Window Help
= == ||bitmap scale.ilt =B @ | B
|Z B AN A X A St B

Status

Figure 4.2a Measure Tool
The “Scale of Metres” bar should be about 655.1m long. Thislength is clearly
wrong so the bitmap must be re-scaled.

6. Usetheright mouse to change back to select mode ¥ Left click on the
bitmap border to select it (the border turns magenta).

7. Edit| Modify Selected Feature(s) | Properties or press the Properties
button in the toolbar menu to activate the Bitmap Options dialog box.

The current pixel sizeisset to 1.0. Scale it by multiplying by the true scale bar
length divided by the measured scale bar length:

New Pixel Size (m) = 1.0m* 1000.0m/655.1m = 1.526m
New Pixel Size (ft) = 1.0ft * 3000.0t/597.8ft = 5.018ft

8. Typethe appropriate pixel size (1.526m or 5.018ft) into both the X size
and Y size fields assuming that the bitmap is not distorted). Press OK to
close the dialog box and re-paint the image.

Theimage is scaled correctly. If the image were distorted then the process should
be repeated using a vertical feature of known length to calculate the Y size.

If desired, verify the image is scaled correctly by measuring the scale bar again.
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Tracing Image Features

The following steps demonstrate how to trace features in the image and use them
to calculate their area.

9. Activate the Plan Window by clicking on the title bar and select menu
View | Active Window (Plan) Options. Change the scale to 5000 if
working in metric units (or 1000 if working in feet units).

10. Scroll the Plan window so that the pulp mill buildings are visible. Use

to zoom in on buildings. Trace around the boundary of three of the
buildings using the mouse tracing functions. See Drawing a Featurein
the Mapping and Drafting section or Tracing with the Mouse in the On-
line help.

EF\ Edit View Digiizing Cable dnalysis Modue ‘Window Help
IDEEER] e« 2i2aaaxa e[k
%E@uuf’x\ X b= k.\ﬂ'!a.l\

Rl

=l
=)

[Eiw]

v

Ready [11482 [4110.0 [EMF1-4 (2]

Figure 4.3: Ocean Falls Buildings
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11. Make sure the Num/Lock is active on the computer keyboard. Click the

Draw New Feature button . to begin drawing a new feature. Move
the pencil . cursor over one of the corners of a buildi ng left click to
anchor the new point. Move to next adjacent corner and left click again
to create another point. Continue this procedure until you have traced
around all the points in the building.

12. Click the Draw New Feature 4z button to begin a drawing a new
feature and repeat the above step to trace around the next two buildings.

Fie Edi View Digling CableAnabsis Mode Window Help NI

DERER] Flede B be@aQda o [Frwe a4 All- 2 €2 FE- = 25 %]
A A

RoY™ "= % . § 3
== =)

851 ', Ja Linkt  River

=) L

7 L v

&

Reaty [1m1z7 [1147.0 [

Figure 4.4: Traced Buildings

13. Usethe right mouse to change back to select mode. To select al the
traced buildings, left click and drag a rectangle to encompass al the
traced buildings.
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14. Edit | Modify Selected Feature(s) | Line-types, Symbols. Select line-type
6-thick (heavy) and change the color to blue. Press OK.

15. Activate the Status Window to view the area of the selected features. If
working in metric units the area of the buildings should be approximately
2.9 Ha. (Imperial units the area should be approximately 7.0 acres).

. Terain - unlitied]3
Fie Edt View Digitzing CableAnabsis Module Window Help

DERH&ER | Bl A RN R =N N | lal[# Al 2 29 Hae= o 5 X
P BROAN NS S b [T
BRI ol | P BEE
T /4] L
(: Walue | Units |
=) Easting 92027
= Morthing -1143.0
I Area 0.2 Ha
Area Subtot 29 Ha
—— || | Area Tot 2637 Ha
Length 165.1 m.

[7422 [41360 [BMP1-7 (2D)

Figure 4.5: Selected Buildings with Area Reported in the Status Window

16. File| New. Do not save changes.
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Adjusting an Image
Forestry Cut Block Layout Example

This example requires Mapping and Drafting, Import Basic and Export Basic
function groups enabled (see Function Groups in the On-line help for more
information).

Moving and Resizing‘/

This example demonstrates how to overlay a series of traverses on a scanned
contour map. These traverses were entered in the Survey Module, however they
could have come from other sources.

1. File| Open. Change Files of Typeto [All Files*.*]. Select
\Tutorial\Terrain\Terrain Bitmap\setting boundary shift. TER.

Fieady [7o73 [7351 [ Y

Figure 4.6: Setting Boundary Shift. TER - Surveyed Traverses
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setting boundary shift. TER includes several block boundaries, roads and
streams. Notice that the traverses are in correct positions with respect to each
other. These traverses were entered and adjusted in the Survey/Map Module.

2. FilelInsert File. Change Files of type to Image Files [*.TIF, *.JPG,
* BMP]. Select\Tutorial\Terrain\Terrain Bitmap\setting.BMP. Press
Open. The Import Options dialog box appears. Press OK to insert the
bitmap.

% Terrain - Selting Boundary Shift. TER
Fie Edi View Digiizing CableAnalysis Modue Window Help

DERan el B e |aa e[~ lale~ Al 2 22(@ = 25 %X
78 e e A ST | e e [T T

3 Plan:1

Field Walue | Units |
Indes 1]

Elevat -9999.0

Easting 0.0

Narthing 00

Area 5560 Ha

Length 9718.0 m.

[6933 [1118 [BHP1-0(2d)

Figure 4.7: Plan Window after Adding setting.BMP

The bitmap file was created from a 1:5000 topographic map. The image was
scanned and saved as a Windows Bitmap (*.BMP) using external software.

The bitmap is not correctly positioned with respect to the traverses (MICHELLE
LAKE is offset). The size of the bitmap image is also incorrect. The next steps
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show how to adjust the position and size of the bitmap by trial and error
(although it is possible to be more analytical if you know the pixel size and the
coordinates of one corner of the scanned image).

Using the lakeshore to tie into the traversed streams:

3. Select the bitmap by left clicking its boundary with the Selection
cursor ¥

4. Edit|Modify Selected Feature(s) | Move/Size or press the Move/Size &
button. This activates Move/Size mode with the bitmap selected. The
cursor changes to the Move ¥ cursor when it isinside theimage. Zoom
out several times to see the handles.

5. With the Move “* cursor displayed, |eft click and drag to position
MICHELLE LAKE so that the stream traverses line up with the
lakeshore. Release the left mouse key to redraw the screen.

The bitmap image is too large to match with the traverses. The next step will
reduce the size of the bitmap.

6. Still in Move/Size mode, hold down the <Ctrl> and press the <Down
Arrow> on the keyboard. Notice that when the screen re-paints the
bitmap image is smaller. Pressing the <Ctrl + Up Arrow> will expand the
image, and <Shift + Ctrl + Arrow keys> allows for fine adjustments.
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% Terrain - Setting Boundary Shift. TER
Fie Edit View Diglizng Cablednalysis Modue ‘Window Help
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Figure 4.8: Lining Up Michelle Lake with Streams by Trial and Error

7. Repeat the above two steps until the lakeshore lines up with the traversed
streams. This procedure involves some trial and error to adjust both the
size and position of the bitmap. The Zoom In/Out buttons are useful in
this process.

Information about the bitmap can be displayed and modified. This can be useful
for rotating, scaling and positioning a bitmap using explicit coordinates.

8. With the bitmap till selected, activate the Bitmap Options Dialog box by
choosing Edit| Modify Selected Feature(s)| Properties or pressing the
Properties = button in the toolbar.
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Bitmap Options E
|E:\Terrain Bitrap\SETTING . BMP Browse...l

— Rieference Coordinate

Froject Units Corresponding R azter Units
% |7E1.80 [a16.00 =l

v 124710 | [1519.00

— Pixels
Project Unitz

# Size IU'83333 H Pimelsr 1000
T Size: ID_33333 T Pinelsr 3023

—Image Display———— — Adjuztment
. ratation
& Display &l i ID
" Barder Only

oo I= | Bubben shest
iltfs Interpolation b ethod

' azhaut [0-1]
ID Ilnverse distance 'I

—World File

Open | Save I 0K I Can-:ell

Figure 4.9: Bitmap Options Dialog

NOTE: The X and Y pixel sizes. The default size of bitmap pixelsis 1. The
coordinates of the upper left corner are 0,0. These defaults were changed when the
bitmap was moved and sized in the previous example. This dialog box can be used to
explicitly set the rotation, size and position of a bitmap.

9. PressCancel. Select menu File | New. Do not save changes.

Rubbersheeting ‘/

This example requires Mapping and Drafting, Import Basic, Export Basic and
Image Adjustment function groups enabled. Image Adjustment is available with
the Survey Module. See Function Groupsin the On-line help for more
information.
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The purpose of this example isto show that an image may be distorted to fit
specific known points.

1. FilglOpen. Changethe File of Typesto Softree-Terrain File *. TER)
Select \Tutorial\Terrain\Terrain Bitmap\setting boundary
rubbersheet. TER.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

[/ File Edi View Digiizing CableAnabsis Module Window Help -8l x|

IDERER] Hee- nez|aaadale| ke alldS Al 27 A8 = 25 x|
|7 ® 34 X7 X b9 b, [T % A

[i/ERVESE R

MICHELLE
LtAke

W/l 267mz

Feady [Ta12 [8581 [BMP1-0(2d) 4

Figure 4.11: Rubbersheeting File

68



Bitmap Images

2. Pressthe Rubbersheet | button or Edit|Modify Selected
FeaturesRubber Sheet Image to activate the Rubbersheet dialog box. In
order to visualize the rubbersheeting feature click on thetitle bar of the
dialog box and drag it over to the right side of the screen.

We will enter a series of vectors which will define the transformation.
Depending on the transformation method (see Image Properties — Interpolation
method for more information) these vectors will move, stretch and rotate the
image. In our example the first vector moves the image to aknown point. In
other wordsiit will shift the Original Point to a new Transformed Point.

Initial Vector

r— Control vectars

Wectar: ] - *** shift ==

---riginal Point--- ---Tranzformed Paint--

b Al ® ¥

77380 -1.359.60 773.80

Shift Vector

r Contral vectors

Wectar: ] - *** ghift *=
--Original Point-- --Tranzformed Point---
X by X Y

77380 |-135s.su I??S.BD |-1359.su 1] 621.30 -618.30 |521.3u |-s18.3u L’I
Add Delete | | Clear il | add | Deleie | Gl |
Unfrocess|  Shit | Close | Un Process| [ Cose |

Figure 4.12: Rubbersheet Dialog

3. Thedialog box aready has a set of coordinates in. Enter the vector as
shown on the right hand side of Figure 4.13 and press the check mark

il button to create the shift vector.
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NOTE: Theround circle on one end of the Vector isthe Original Point on the
bitmap. The arrow on the other end of the Vector is the Transformed Point.

There are different types of Vectors. Shift Vectors move the bitmap from the
Original Point to the Transformed Point. The first Vector in thelist of Control

Vectorsis aways a Shift Vector. Stretch Vectors distort the image from the Original

Point to the Transformed Point.

The feature has an arrowhead facing towards the center of the lake. Thisisthe
direction that the feature will be shifted. Notice that in the Rubbersheet dialog
box the word shift appears opposite Vector 1. Thefirst vector is always a shift
operation.

% Terrain - [Plan:1]
[A Fie Edt Yiew Digiizing Cablenabsis bodle “indow Help _18] x|

DERHSR HeEes Be@acda@ okws &[4 Al 2@ BEHesE o X

& e e K| KA b by % 5
’ > - F%S\\;M KW Fabbersheet - fcatue s E
4 i 4 Control vector
b} = L

i s
g = Rubbersheeting

T feature % ¥

Lr
. L

£10.30 596.30 £21.30 -618.20 %o

MICHELLE
LAKE

W/L 267mz=

- |Bg22 | 5578 [BMC0 (3D) 4

Figure 4.13: First Rubbersheeting Vector
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4. To add additional vectors, press the Add button. Another vector will
appear in the Plan Window as well as in the Rubbersheet dialog box.

5. Typeinthe next set of coordinates for Vector 2 as shown in Figure 4.14.
Original Point type X 703.30 Y -554.8
Transformed Point type X 705.8 Y -578.30

Rubbersheet - feature:BMP1-0

r— Contral wectors

Wectan 2 - * stretch =

--Original Pairt--- --Tranzformed Paint---
= b = b

51830

70330 554,80 I?DE.BU |-5?8.3D il

#dd | Dekte | Clearan |

Un-F‘rocessl Process | Cloze I

Figure 4.14: Rubbersheet Dialog

6. Pressthe green check mark. The feature will move to the new location in
the Plan Window and update the list of coordinates.

Notice that this vector is a stretch vector.
7. Repeat the above steps for the three remaining vectors shown in Figure
4.14.
All of the vectors could have been moved with the mouse instead of entering in
coordinates in the dialog box.

8. Pressthe Process button. Notice that after afew seconds of processing
the bitmap will be stretched to fit the new coordinate information and
should appear similar to Figure 4.15.
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% Terrain - [Plan:1]
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Figure 4.15: Bitmap Image after Rubbersheeting

9. File| New. Do not save changes.
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Importing Coordinates

errain Tools™ works with Cartesian coordinates such as UTM. Coordinates

can be entered directly by typing them into a dialog box, traced from an
existing map using the mouse or a digitizer (See Digitizing) or by importing them
from an external file. This section of the documentation will familiarize you with
some of the methods for importing from external files and for entering
coordinates via the keyboard.

To follow the examples in this section the Mapping and Drafting, Import Basic,
and Import Extended function groups must be enabled. See Function Groups in
the On-line help for more information.

If your software license does not include a required Function Group, when you
open afile or screen layout you will be prompted:

Mon Permitted Functions Found In File E3 |

File contains Funckions which are not permitted,
" Disable file Functions which are nat currently permitted.

' Keep all file Funckions and revert ko DEMO mode,

Continue I Zancel

Choose “Keep all the functions and revert to DEMO mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.
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Importing DWG or DXF Files /

Municipal Plan Example

The Terrain Module will read most standard DWG files. Importing DWG filesis
easy. It isgenerally not necessary to understand the format of a DWG file since,
in most cases, thefileis created automatically by other software. More
information about the technical aspects of DWG files can be found in the On-line
help.
1. File|Retrieve Screen Layout. Open file \Tutorial\Terrain\Terrain
Import\city.ILT.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

The screen layout city.ILT contains screen settings such as scales used in this
example. Itisnot required for importing DWG files.

2. File|Insert File. Change Files of type to Autocad DWG [*.DWG]. Select
\Tutorial\Terrain\Terrain Import\municipal.DWG. Press Open.

Opticrs | Rntale!Translatar’Sca\el Pmia:linnl
- Elevation: r~ Block:
Paints: (2D @+ 3D ™ Insert blocks

Minimum 30 Elev:  |-9399 I [nelude attibutes as text

r Teut height
[~ &uto name using layer " Constant [size in paper space units |

Primary hamne: | 1+ AutoCAD [size in project units]

¥ Save laver table Scale: I'IUUU.UUEH

™ Show Log File

- Feature grouping

’TI Cancel I Help
Figure 5.0: Import DWG/DXF Options Dialog
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For on-line help descriptions for each of the dialog box items, press F1 while the
Import DWG/DXF Options dialog is still active.

The options in the Text Height group box allow you to control the text size when
importing the DWG file. If Constant is selected, the text size is based on the
drawing scale entered in the Scale field. If AutoCad is selected, the text sizeis
determined by the scale of the drawing. Changing the scale will resize the text.
Thisisthe best option to correctly size text.

3. Set the dialog options to match those shown in Figure 5.0 and press OK.

4. After theimport process is complete press the Zoom extents 524 button.
A city map with all the features selected will appear. De-select al
features by clicking in ablank area of the Plan Window.

5. Zoom in with the Magnify button to examine the details of the legal
plans as shown in Figure 5.1.

NOTE: If Primary Name (from the DWG Import Options dialog box) is left blank,
the incoming features will have their Alphanumeric ID set to the 1st 8 characters of
the DWG layer name. The Numeric ID will be automatically generated.
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Figure5.1: Imported DXF File

6. File| New. Do not save the changes.

Importing ASCII Files ‘/

Topographic Survey Example

The Terrain Module will accept avariety of different ASCII files by allowing the
user to configure the import format. The position of X, Y, Z coordinates,
descriptions and field delimit characters (TAB, space, comma etc.) can be
specified as well as how the points are organized into features.
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This example illustrates the use of these functions to import a site plan from a
total station data collector file. Thefile (Figure 5.2) consists of a sequence
number, X, Y, Z, and code separated by commas.

1, 5469160.150, 492582.842, 269.490, RP1
2,5469112.743, 492575.602, 270.810, RP2
3, 5469172.251, 492534.767, 267.431, RP3
4, 5469195.868, 492566.517, 269.478, RPA
5, 5469065.895, 492602.503, 273.804, RD1
6, 5469077.143, 492598.650, 272.818, RD1
7, 5469091.730, 492591.373, 271.955, RD1
8, 5469106.665, 492581.080, 271.206, RD1
9, 5469126.966, 492565.644, 269.649, RD1
10, 5469146.155, 492553.177, 268.071, RD1
11, 5469164.442, 492540.689, 267.615, RD1
12, 5469180.404, 492527.023, 266.848, RD1
13, 5469192.047, 492525.252, 266.200, RD1
14, 5469179.074, 492537.460, 267.208, RD2
15, 5469174.058, 492541.835, 267.453, RD2

Figure 5.2: Excerpt fromtotal. ASC

1. File|Retrieve Screen Layout menu. Select and open
\Tutorial\Terrain\Terrain Import\import.ILT.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

Import.ILT contains appropriate screen settings such as scale used in this
example. Itisnot required for importing ASCII files.

2. Select Module| Setup, and press the Import tab

3. Pressthe Add button to activate the Define New File Format Options
dialog as shown in Figure 5.3.
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Define Hew File Format Options

— Options

Description: I Data Colleckar (#,%,Y,Z, Comment)

Option Type: | gF

Details... |
(84 I Cancel |

Figure 5.3: Define New File Format Options Dialog

4. Change the description and option type to match the dialog box above.

5. Click on the Details button to activate the Import ASCII Options Dialog
box shown in Figure 5.4.

The Import Ascii Options dialog box allows you to describe the format of
external files. Several options are available to identify, select and format
incoming coordinate data. Detailed descriptions of the optionsin this dialog box
are available by pressing F1.

6. Pressthe Attributes button, select Comment from the Available list, and
press the Add button. The Comment attribute will appear in the selected
column. Press OK.
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Import ASCII Options

Sthructure Il:ode | Test I

Descriptiar: IData Callectar [# Y Z Comment]

~ Fields
' Dielimited ™ Fized Wwidth
- Dec. Yaluelz]
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Skip Chars: |CRLF [ [ [ERTE
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|[+.-"-] DegzMinzSecs eg. +52:22:12 j
[atitude 41 Lemartude [
Erefinsuffimeals: ID_ ID_ ID_ ID_
— Headin
# of Iinegs to zkip: ID_

— Column Assighments

2 =8 = [

1% 1% 1 Z | Code *Comment”

Code

F

Mate: enter Oif field is not used.

Feature  Comment
Mame

O RERS

Attributes

—

 Advanced

Recards ... |
Features... |

Attibutes. .. |
] 4

I Cancel | Help

Figure 5.4: Import ASCII Options Dialog — Sructure Tab

7. Change the entriesin the dialog box to match Figure 5.4.

This configuration will read each record of the file as asingle point feature. The

feature ID (ID field position) will be taken from the comment field. Any
duplicates will automatically be assigned different feature sub-id.

8. Pressthe Records button. Ensure that All is selected. Select OK to close

the records dialog box.
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NOTE: Wild card expressions are used in the Record Selection area of the Records
dialog box if either By Inclusion or By Exclusion is chosen. The question mark ?in a
wild card expression means any character will match. For example:
The wild card string 2ABC?? matches the following:

1ABC11

AABC1

AABC
It does not match the following:

ABCl11

1ABC111

An Asterisk * at the end of acharacter string meansinclude all characters after the
primary string
The character string AB* matches

ABD-1278

ABF

9. Pressthe Features button and choose | dentify Features by Code from the
pull-down box. Press OK.

NOTE: The Feature Detection Method dial og allows specification of the logic used
to group points together into a single feature. For a complete description of the
methods available, see the online help by pressing F1.

10. Go to top of the dialog box and select the Codes tab to activate the
Import ASCII Options Dialog box. Here you can assigh symbols and
line-types to the incoming points.
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Import ASCI Options E3
Stucture  Code |Test I

— Codes — Code Properties
DEFALILT
Add | Code Marme:  |DEFALILT

Femove | Tope: | Point A
Feature Creation: |-

Conrected:  [Yes | Skip: Mo -
: Dizplayed: |“es Tl 30 |Mo I
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vl Denan Include in Model:  |*es I~

— cao: [ [ -
Line-type: | 0 - solid j

Symbaol: -

Hatch:

QK. I Cancel | Help
Figure 5.5: Import ASCII Options Dialog — Code Tab

11. Change your default code properties to match those shown in Figure 5.5.

NOTE: The Code Properties available are based on the Feature Detection Method

set during step 9. The Feature Creation and Breakline properties are unavailable
when the Code Typeis set to Point.

12. Press Add. Type RD1* in place of NewCodel in the Code Name field.
Change Type to Polyline. Change Feature Creation to Connect All.
Change Connected to Yes Change 3D to Yes. Change Breakline to Yes.
Change Include in Model to Yes. Change the Color to Blue, Line-type to
thick (medium)-5, and Symbol to triangle.
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13. Press Add button. Type RD2* in place of the NewCode2 in the Code
Name field. Change the propertiesto match those of RD1*.

14. Press Add again. Type CL* in place of NewCode3 in the Code Name
field. Change Type to Polyline. Change Connected to Connect All.
Change 3D to Yes. Change Breakline to No. Change Include in Model to
Yes. Change the Color to Red, Line-type to thick (heavy)-6, and Symbol
to square (Large).

15. To test the specification, press the Test Tab to open Import ASCI|
Options dialog box as shown in Figure 5.6.

Import ASCIl Options

Stlucturel Code  Test |
C:hLast Wersion 4 Tera...ermain Importh TOTAL ASC

1.5469244.513,432433.09 2605 TART ﬂ
2,5469211.323,492513.337 263361 AD1 Hew Feature
3.5469208.928,492610.665,263.725,CL

45469212137, 492514.834,263.351 2 I
5.5469204.952,492507.633,263.824 RD2

£,5469214.16,492516.963,262.599,DL Feature 1D
e
9,5469221.812,492502. 766,262,492 CL Rrecord #
AR
Camment
IE ICUmment j

Open File I Prev Fecord Mext Fecord | Read Al |

K | Cancel | Help

Figure 5.6: Import ASCII Options Dialog — Test Tab

16. Pressthe Open file button and choose \Tutorial\Terrain\Terrain
Import\total . ASC.

82



Importing Coordinates

17.

18.

19.

Press the Next Record button several times. At the bottom of the dialog
box the values of X,Y,Z and comment are displayed. Confirm that the
incoming fields are being correctly interpreted and press the OK button.
Press OK to close the dialog box.

To save the new import specifications for future use press the Save
button and choose the file called Normal.IOP (Normal .IOP is afile that
stores all import formats.) Press Save and then Yes to replacing
Normal.|OP. Press OK and anew ASCII format specification has been
created.

To open thefile select File | Insert File. Change Files of typeto Data
Callector (#,X,Y,Z,Comment)(* .ASC, .TXT,CSV). Open
\Tutorial\Terrain\Terrain Import\total ASC.
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Figure 5.7: Plan Window after CL Feature Imported

20. Select ablank part of the Plan Window and left click to de-select al
features. Note that the RD features are connected with a blue line and the
CL feature is connected with athick red line. The import specification
was successful.

21. File| New. Do not save any changes.




Keyboard Coordinate Entry

Keyboard Coordinate Entry‘/

Legal Survey Example

To follow the examples in this section the Mapping and Drafting, Import Basic,
Import Extended and Enhanced Mapping and Drafting function groups must be
enabled. See Function Groups in the On-line help for more information.

The Terrain Module allows you to create a feature and enter its coordinates
directly from adialog box. Thisexample will demonstrate this procedure by
creating a plat boundary from the following legal description.

Beginning at the Northeast corner of Lot 23, Block 1, "Plat of Williams
Beach";

thence S30° 15' E a distance of 403 feet of the Point of Beginning;
thence S43° 42" W a distance of 446 feet;

thence N 67° 47" W a distance of 368 feet;

thence N 3° 18' E a distance of 317.5 feet;

thence along a curve to the right having a radius of 200 feet, a chord
bearing of N 46° 16' E, and a chord distance of 272.66 feet;

thence N 83° 37' E a distance of 231.97 feet to the Point of Beginning

1. Module| Setup. Choose Imperial (Ft) for Units and change Direction to
Quadrant Deg: Mins N32:16W . Press OK.

Note: Depending on the version of the software you are using you may get a
message “Non Permitted Functions Found in File”. If this message appears choose
“Keep al functions and revert to DEMO Mode”.

2. File| Retrieve Screen Layout. Select \Tutorial\Terrain\Terrain
Enter\deed.ILT.

3. Edit | New Feature to activate the Feature properties dialog box
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Feature properties

Create uzing

Displayed:

Dizplayed

[v] Connected - IMouse |
" If checked. feature is visible.

e Mate: if & feature iz selected it wil Kepboard... |

[Modelled be visible until it iz de-selected.

epaive

[CITIM Boundam
(]S urf. Aol Boundary

Cancel |

Figure 6.0: Feature Properties Dialog

4. Beside Nametype Lot 23. Disable Elevations and Modelled. Press the
Keyboard button to activate the Feature Coordinates dialog box.

5. Pressthe Add button. The cursor goes to the Radius field under Current
Shot Group Box. Press <TAB> to skip the Radius field and moveto the
Azimuth field. Enter S30.15E and then press <TAB> to advance to the
Dist. field. Enter adistance of 403. Press <Enter> to accept the fields and
add a new shot.

NOTE: An dternative isto press the Add button after typing in the distance instead
of pressing the <Enter> key. Note that the azimuth is entered as S30.15E and
displayed as S 30:15 E.

6. Press<TAB> to move to the Azimuth field. Enter S43.42W and then
press <TAB> to advance to the Distance field. Enter a distance of 446.
Press <Enter> to accept the fields and begin the next shot.

7. Repeat the previous step for the next 2 shots.
Type N67.47W, 368 feet

N3.18E, 317.5feet
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8. Enter acurve radius of 200 and press <TAB>.

Notice the headings change after entering the radius to Chord Az. and Chord
Dist. Additional options for entering curve data are available by selecting the
Curve Options button (see On-line help for more information).
9. Select Right curve. <TAB>. Enter a chord azimuth of N46.16E. <TAB>.
Enter a chord distance of 272.66. Press <Enter>.

10. Pressthe <TAB> key to skip the Radius field and enter N83.37E and a
distance of 231.97. After entering the distance, press the Update List
button. (Do not press enter or add).

Feature Coordinates

Feature: Lot 23-0
Shot  Station Azimuth [rist Slope Radiuz
3 849.00 MET 47w 368.00 0.0a Frev
4 121700 MW3I18E HFED 000
5 1534.50  MW4E1EE 27266 0.00 200.00F st
5 M8 3:37 0.00 —I
7 203913 Add |
Delete |
— Current Shat: — Option:
R adius: Azimuth; Dist: #5lape: ¥ Survey Fomat
| WE3:37E 231.57 0.00 ¥ Curves
= Right # Decimals: |2
C Lef Curve options... | 0K I

Cancel |

Figure 6.1: Feature Coordinates Dialog

11. Check the entered bearings and distances and then press OK.

12. Using the Selection Cursor ¥ dlick on the second lot corner, identified
by the red cross-hair position in the Figure 6.2.

The Status Window reportsthe X, Y coordinate (i.e. Easting and Northing) for
the current point is 203.0, -348.1.
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Figure 6.2: Lot Boundary

13. Select Edit | New Feature to activate the Feature Properties dialog box.
Set the Name to Easement. Disable Elevations and Modelled. Enable
Negative. Press Keyboard to open the Feature Coordinates Dialog box.

NOTE: Negative features create a hole or void. Their areawill be subtracted when

total areas are reported and the TIN will not enter these areas if TIN Boundary is also

selected.

14. In the Options group box disable Survey Format. Enter 203.0, -348.1 as
the X, Y coordinates and re-enable Survey Format.

This sets the starting point of the easement traverse to (203.0, -348.1).
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Feature Coordinates

Feature: Easement-0
Shat  Station Azimuth Dzt Sloper Fiadius

0.00 SET: 49w 532,43 0.00 Prew
532,43 WES:O4w 5093 0.00

1
2

3 E43.42 1ES:03E £23.25 0.00 IHext
4 266.6 53211 33.43 0.00 —I
]

1266.E7

130010 add |
Delete |

— Current Shat: — Options
Radiuz: Azimuth: Dizk: #5lope; ¥ Survey Fomat
| S3Z2ME 3343 0.0 ¥ Curves
) Right # Decimals: |2—
) Left

Curve options. .. I ok

Cancel |

Figure 6.3: Easement Survey

15. Enter the Easement Survey traverse as above. After entering the last
distance, press the Update List button. Press OK.

89



Keyboard Coordinate Entry

. Terain - [Plan:1]

P File Edit View Dighizing CableAnabsis Module ‘Window Help _18] %
DERER MEae Bl eaqda ol oo a4 Al os XA N o bex
- RIS
z = Status &1 x|
i Field | \/a\ue| Units ‘
= Index 3
=) Easting 185.2
— Morthing | -319.8
I Elavat ili]
Area -05 Acres
— Length 13001 ft
I
'
B Status
_ i LIJ
Ready [z21 [z337 [Easement0 (2d] 7

Figure 6.4: Lot Boundary and Easement

The map should now display the Lot Boundary and Easement asin Figure 6.4.
Notice the negative area in the status window

16. Select the Lot Boundary.

17. Edit | Modify Selected Feature(s) | Labels. Turn on Azimuth, Horizontal
Distance, Curve Radius and Area labels (double click on the appropriate
item in the list-box). Press OK. The selected feature labels are now
displayed in the Plan Window (Figure 6.5).
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Figure 6.5: Annotated Lot Boundary and Easement

18. File| New. Do not save the changes.
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Digitizing

igitizing is a very useful method for calculating areas and lengths from a
scaled map. It can aso be used to capture contours or other planimetric
information.

To follow the examples and procedures in this section you will need to have the
Mapping and Drafting and Digitizing function groups enabled. See Function
Groups in the On-line help for more information.

If your software license does not include the required Function Groups, when
you open afile or screen layout you will be prompted:

Mon Permitted Functions Found In File E3

File: contains functions which are not permitted,
" Disable file Functions which are not currently permitted,

¢ Keep 4l file functions and revert to DEMO mode,

Continue I Cancel |

Choose “Keep dl the functions and revert to DEMO Mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.

Choosing a Digitizer Driver /

The Terrain module supports a variety of digitizers using either a Softree ASCI|
format driver or a WINTAB driver. The driver used is a matter of preference,
however, if using the digitizer with other CAD or GIS software, WINTAB will
provide greater compatibility.
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1. Select Digitizing| Digitizer Config, to open the Digitizer Configuration
dialog box shown in Figure 7.0.

Digitizer Configuration m
C ications Port

 COM1 ~COM2 C COM3 ( COMA4

~Digitizer Driver

Current Driver: CALCOMP - Drawing Slate Il

Assign New... | Customize... | ﬁeyMappings...l

Test... | OK | CANCEL |

Figure 7.0: Digitizer Configuration Dialog Box

2. Pressthe Assign New button. Select the digitizer either by type and
model or WINTAB from the list box. Press the Sdlect button. Press OK.
The selected driver is now identified as the "Current Driver".

3. PressOK to return to the main screen. A Softree prompt will appear
"Warning Config will be Changed”. Press OK.

If using WINTAB drivers, skip the next section on Configuring an ASCII Format
Driver. The installation and configuration of WINTAB depends on the type of
digitizer tablet used. Consult the manufacturers’ manual for information on the
recommended procedures for installing the WINTAB driver.

Configuring an ASCII Format Driver ‘/

The following steps are required when setting up a digitizer using an ASCI|
format driver.
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1. To determine the required port communications parameters for your
digitizer, press F1 for on line help. Search index topics for Sandard
ACII Digitizer Settings.

2. Locate the brand, model and type of your digitizer. Make note of the
following parameters:
BAUD RATE (bits per second) PARITY
DATABITS STOP BITS
FLOW CONTROL

3. To set the port communications parameters, select Digitizing| Digitizer
Config, and press the Setup button to access the Control Panel.

Configuring port parameters from the Control Panel is different for each type of
Windows operating system.

4 Windows NT: double click on the Ports icon, double click on the correct
Communication Port (usually COM 1 or COM 2) thiswill display adialog
box similar to that shown in the Figure 7.1.

4 Windows 2000 and XP: Double click on the Systemicon. Select the
Hardware tab. Press the Device Manager button. Double click on Ports.
Double click on the correct Communication Port (usually COM 1 or COM
2). Choose the Port Settings tab to display the Communication Port (COM)
Properties dialog box shown in Figure 7.1.
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Communications Port [COM2) Properties

Genera PortSettings | Diiver | Resources |

Eits per sacond
Databis [7 7]
Pay: [Ocd =
sepbis [T =]

Flow contick [on 7 clf -

scvanced.. | Restore Defauits |

Cancel

Figure 7.1: Communication Port (COM 2) Properties dialog box

4. Change the settings to match your digitizer. Press OK until all dialog
boxes are closed. Close the Control Panel.

5. Ensure the appropriate port (COM1, COM2, etc.) is selected. Press OK.
A Softree prompt appears”? Warning config has changed” Press OK.

Testing Your Digitizer §/

6. Totest your digitizer, select Digitizing | Digitizer Config to open the
Digitizer Configuration dialog box.

7. Pressthe Test button to check that the digitizer is transmitting characters
properly. The Digitizer Test dialog box shown in Figure 7.2 appears.
This dialog box will display characters transmitted from the digitizer.
Try pressing akey on the digitizer. If the parameters have been setup
correctly anew character string should appear at the bottom of the dialog
box whenever akey is pressed on the digitizer keypad.
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Digitizer Test

Characters received: 10

Characters in receive queue: [
Characters in transmit queus: 0

W aiting for CTS

Waiting for DSR

ol aiting For RLSD

EOF received

W aiting due to =OFF recieved

Wi aiting dug to XOFF transmitted
Character iz waiting to be transmitted

121321422

KEY: 1 M 2132 Y1422 up

Figure 7.2: Digitizer Test dialog box

8. If you do not see any characters appearing in the Config Test dialog box
check the digitizers switch settings and parameters as described in the
previous section (Configuring an ASCII Format Driver).

If the test still does not work, check Common Digitizer Setup Problemsin the on-line
Help.

9. Thedigitizer transmits a'packet’ or string of ASCII characters whenever
akey ispressed. Each packet containsa KEY field, an X coordinate field
and an Y coordinate field. The Terrain Module will extract these fields
from the packet. Using the Test option (as described in step 2) check that
the key pressed on the digitizer matches the value displayed in the Key
field at the bottom of the Test dialog box.
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~
/

same  down up undo

end/
undef next-

) ) )]

end/
next+

) ) () I

) © enter  attrib
R

Figure 7.3: Typical Digitizer Keypad Definitions

The Terrain program is shipped with a standard set of digitizer key definitions.
The key definitions depend on the type of digitizer and are defined in the
Sandard Digitizer Settingsin the On-line Help. It is useful to attach these key
definitions to your tablet for reference. (See aso Digitizer Key Definitionsin the
On-line Help for information on the key functions).

10. To print akey definitions table, select File | Open menu, retrieve file
Terrain Digitizé\key definitions. TER.

11. Select menu File | Print Active Window. Respond No to "Plot Multi-
Page Montage" prompt. File [New when printing is compl ete.
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12. Digitizing | Digitizer Config and press the Test button. Press each key on
the digitizing puck and record the assigned key definitions (if any) in the
blank table (printed in the previous step). Cut out the table and tape it on
or near the tablet.

SAME

ENDVHEXT+

ENDVHEXT-

ur

DO

EMTER

UNDEF

UHDO

ATTRIB

DECIMAL

MEG.

Figure 7.4 Blank Key Definitions Table.

13. File| New. Do not save the changes.
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Digitizing Areas‘/

Planimeter Example

The Terrain Module is a useful tool for digitizing areas and lengths. This
example demonstrates how to digitize areas. If you have not setup your digitizer,
please refer to the previous section of this manual before proceeding.

In this example the Same and End/Next + and End/Next - digitizer cursor
functions will be used.
1. File|Open. Select\Tutorial\Terrain\Terrain Digitize\digitize
area.TER.

2. Highlight the Plan Window and select menu File| Print Active Window.
Choose NO to plot current page only. Press OK

Thiswill print the Plan View shown in the Figure 7.5. The boundaries will be
digitized and the area checked against the original. The smaller polygon will be
excluded
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Figure 7.5: Plan View of digitize area. TER
3. Attach the Plan to your digitizer (so that it does not move).

4. Inthe Plan Window, click on the larger polygon with the Select
cursor 7. Noticein the Status Window, the reported areais 9.67 Ha. or
2.2 acresif you are working in imperial units. Click on the smaller
polygon. Note the areais-1.87 Ha. or -.43 acres. and the total area (Area
Tot.) is 7.8 Ha (1.79 acres). File| New. Do not save the changes.

NOTE: The smaller polygon is negative because the feature has the "negative area"
property set (see Properties Dialog in the On-line help). The negative area property
isvery useful for calculating the area of large polygon while subtracting one or more
islandsinside.

5. To set the sound option, open Digitizing| Sound and select Partial.

With sound set to Partial, an audible tone ("beep" or “click™) will be produced
when near the start point (see On-line Help - Closing Distance for Sound
Warning for more information).
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6. File| Save Screen Layout. Typein the layout file name area.lL T and
press OK. Thiswill save the present screen configuration as alayout file,
which can be activated the next time you want to digitize areas. Thisisa
big time saver.

7. Pressthe Digitize New Feature button G (o activate the Mapsheet
Orientation dialog box shown in Figure 7.6. Change the Map Scale from
“5000.0” to “3000.0” (thisis the scale of the printed boundary). Make
sure “Enter aknow map scale” is selected in the Registration Method
combo box. Press OK.

Alternatively you could select Digitizing | Mapsheet setup. Change the Map
Scale from “5000.0” to “3000.0” and press OK. Select Edit| New Feature.
Disable Elevations and Modelled. Select Create using Digitizer

Registration

Map Scale: I 3000

Reqistration Method

Enter & known map scale j

Preserves lengths and areas,

[" | Lat/Lon Coordinates oK I Cancel |

Figure 7.6: Mapsheet Orientation Dialog

This example is concerned about the area only, not preserving map coordinates
(accounting for origin and skew).

101



Digitizing

8. The prompt Digitize featr0000-0 Pnt. #:1 will appear. Choose a starting
point on the larger boundary and begin tracing the outline by pressing the
Same key over each point on the boundary. The image will appear in the
Plan Window.

Y ou can aso digitize in track mode where holding down the Same key and
dliding the digitizing cursor creates a continuous series of points. See the
Coordinate Digitizing of Map Features example following this one.

9. Thelast point digitized is the starting point; a"beep" or click” will be
audible when you digitize this point. Press the End/Next- key on the
digitizer cursor. Pressing End/Next - ends the current feature and begins
anew "negative ared’ feature.

10. The prompt Digitize featr0O000-1 Pnt. #: 1 will appear. Choose a starting
point on the smaller boundary and begin tracing the outline by pressing
the Same key over each point on the boundary. As with the larger
polygon you should see the shape appearing in the Plan Window.

11. Pressthe End/Next+ key on the digitizer cursor twice (the first key press
ends the current feature allowing you to begin digitizing another, the
second press exits from digitizing mode).

12. Check the areasin the Status Window. They should match the areas
noted in Step 4.

13. File|New. Do not save the changes.

Coordinate Digitizing of Map Features ‘/

The Terrain Module can also be used to digitize features from maps while
preserving map coordinates.

Thisform of digitizing allows you to correctly position objects spatially. Thisis
important if you are merging information from more than one source (e.g. such
as map features and surveyed data) or if you are digitizing from the same map at
adifferent time.
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1. File| Open, select \Tutorial\Terrain\Terrain Digitize\digitize
area.TER

The next 2 steps are the same as the previous example (Digitizing Areas) you can
omit them if you have already done that example.

2. Highlight the Plan Window and select menu File| Print Plan. Choose NO
to plot current page only. Press OK.

3. Attach the Plan to your digitizer (so that it does not move).

4. Again select Digitizing| Digitizing Options. Select Digitize in Track
Mode. This sets your digitizer into track mode. (In track mode, holding
down the Same key and dliding the digitizing cursor creates a continuous
series of points.) If you get an error message stating (Point/Track
initialization String Undefined) it means your digitizer does not support
track mode. Continue this example in point mode. (In point mode, points
are only created when you click a digitizer cursor button.)

5. Onthe map, sketch with a pencil aline across the block similar to the
one shown below.
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Figure 7.7: Plan View of digitize area. TER with Line Drawn
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6. Select menu Digitizing| Mapsheet Setup (for digitizing) and the
Mapsheet Orientation dialog box will appear. Select “Enter scale, match
1 coordinate and digitize a direction vector” and set the scale and origin

to match those shown in Figure 7.8 below.

Registration

Map Scale: I 3000

Faint 1: 0| 0.00 ¥i | 0.00

Registration Method

IEnter srale, match 1 coordinate and digitize a direction veckar, j

Preserves lengths, areas and coordinates,

[™ | Latilon Coordinates oK I Cancel

Figure 7.8: Mapsheet Orientation Dialog

7. After pressing OK, a message box will appear prompting you to Digitize
Origin Point X:0.00 Y:00. Find this point on the map and digitize it

using the Same key.

8. Next the Digitize 1% direction vector point (Southmost) message will
appear. Digitize point (0,0) on the map again using the Same key.

9. Next the Digitize 2" direction vector point (Northmost) message will
appear. Digitize point (0,200) on the map again using the Same key.

Steps 7, 8, 9 and 10 have "registered” the mapsheet on the tablet accounting for
the coordinates and the skew of the paper. Digitizing will now preserve

coordinates.

10. Select menu Edit| New Feature to activate the Feature Properties dialog
box shown below. Change your dialog box to match Figure 7.9 and press

Digitizer.
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Figure 7.9: Feature Properties Dialog

11. Tracetheline feature (that you drew) on the tablet using the Same key.
In Track Mode you may click and drag to trace the line or do individual
clicksto create fewer points. When compl ete press the End/Next key
twice.

12. Notice in the Plan Window the line feature overlays the block and isin
the correct position.

13. File| New. Do not save the changes.

105



Digital Terrain Modelling

Digital Terrain Modelling

TIN (Triangular Irregular Network) Model isa 3 dimensional surface
which can be used to generate contours and profiles. Each triangleisa
planar facet with vertices at the known elevation points.

[ H Known
o S Data Points

Figure 8.0: Triangle Model

OnceaTIN model has been created, the program can rapidly determine the
elevation of anew point using the known elevations of the surrounding triangle.
This allows contours and profilesto be generated.

To follow the examples and procedures in this section, the Mapping and
Drafting, Import Basic, Import Extended, Surface Generation and Contouring,
function groups need to be enabled. The last example aso requires the Volume
Calculation and Reporting function group. See Function Groups in the On-line

help for more information.
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If your software license does not include the required Function Groups, when
you open afile or screen layout you will be prompted:

Mon Permitted Functions Found In File [ x|

File contains Funckions which are nok permitted.
" Disable file Functions which are not currently permitted.

% Keep &l File functions and revert ko DEMO made.

Continue I Cancel |

Choose “Keep all the functions and revert to DEMO mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.

Creating a Contour Map ‘/

Road Design Example

In this example a DXF file containing a section of designed road will be
imported. Although the file was created in the Softree - Location Module (by
exporting the road edges, slope stakes and right of way lines), the concepts can
be applied to coordinate data files generated by other methods (surveying,
digitizing, GIS, GPS €etc.).

Generating Contours

1. File|Retrieve Screen Layout, open\Tutorial\Terrain\Terrain
DTM\moddl.ILT.

2. Select menu File| Insert File. Select AutoCad DXF Import File from the
Files of Type. Open\Tutorial\Terrain\Terrain DTM\design1.DXF.
The Import DWG/DXF Options dialog will appear.
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Although it is not relevant to this example, the Import DWG/DXF Options dialog
contains several useful options. To find out more press the F1 key while this
dialog is displayed to access On-line Help.

3. Set the dialog options to match those shown in Figure 8.1. Press OK.

Import Options
DOptionz ]Hotate#TransIatex’Scale] Projection |

Elervations Blocks
Paints: 20 & 3D W Insert blocks

tinirmum 30 Elew: W Include attributes as text

Feature grouping Test height

[ Auta namme uzging layer 7 Conztant [size it paper space urnits |
Primary name: ,— % AutaCAD [zize in project unitz)

¥ Save layer table

[¥ Show Log File ¥ Create TIN Model from 3dfaces

K | Cancel | Help

Figure8.1: Import DWG/DXF Options Dialog

4. Pressthe Zoom extents ®) button.

The Plan Window now displays the Imported Features with Road Edges, Slope
Stakes and Right of Way shown in Figure 8.2
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Figure 8.2: Imported Features
(Road Edges, Sope Stakes and Right of Way)

5. Pressthe Generate TIN & button or Edit| Terrain Modelling|
Calculate Terrain Model to open the Terrain Calculation dialog box.
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6. Change your dialog box so it displays the same information as above.
Note that Mg or Contour and Minor Contours are two separate tabs.

7. Select the Major Contours tab and change the Interval to 10 and turn on
labeling.

8. To specify color and line-type, press the + button beside Major
Contours. Change the color to Green and the line-type to Thick

Terrain Calculation

I¥ | Galculate trianales I¥ | Galculate surface praperties

¥ Remowve all existing contours [ Create valume Featurefs) ﬂ

— Triangles

Point Selection. .. |
Maximum side length: I 5000.0

Z-¥alue: Elevation

[ Include Al

Change... |
—Contaurs

[¥ Smoothing  Thinning dist. (praject units): ID.I
¥ Major Contours  +] ¥ Minor Contours +]

Major Contours  Minor Conkours |

Interval: I =

Start: I 235 End: I 335
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Figure 8.3: Terrain Calculation Dialog

(Medium). Press OK.

9. Pressthe + button beside Minor Contours and change the color and line-

typeto Green and Solid respectively. Press OK.
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Oncethe TIN model has been generated, contours are formed by creating a
straight-line segment across each triangle.
contour 110
100

105
115

109 10

Figure 8.4: Example Contour Formation

If contour smoothing has been enabled, the resulting line segments are joined
together and thinned to remove any points that are close together. The spacing is
controlled by the Thinning Distance parameter (see Example contour formation
figure above). This step effectively removes any small sharp bendsin the
contour. The resulting contour is then fitted with a mathematical (spline) curve.

10. Press OK to calculate triangles and contours.

The screen should now display the Contours as shown in Figure 8.5. The Major
Contours are thick and labelled. The Minor contours are thin and un-labelled.
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Figure 8.5: Contours - 2-Meter Interval

Removing Void Areas

The contours extend outside of the road corridor, due to the formation of large
triangles, which interpolate between widely spaced data points. These contours
are not accurate because they are too far from the known data points. There are
two methods to resolve this problem. Either method can be used. This example
demonstrates both methods:

Method 1 Limiting the side length of the triangle.

Method 2 Defining a TIN Boundary
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Method 1: Limiting the length of the triangle
11. Edit| Terrain Modelling | Calculate Terrain Model or press the Generate

TIN & button to activate the Terrain Calculation dialog box. Select

Calculate Triangles, de-select Include all and change the Maximum side
length to 50. Press OK

FA Fie Edt View Digiling Cablednalysis Module ‘Window Help

e
DERERE| MEee B oeaaqdde| -k a4 AL £ 28 (EHeE o 5 X
FBROA XN el (0% TR G

; | [zt &%

= Field Value| Units |

= Elevat... 241.3
=) Easting B63.1

— Morthing 197.0
r's Length 767.9 m

= Point... 534

—] Point... 5007

|
4B
Il w »rlv
Ready [E324 |22739 [ROW-1 [3D) A

Figure 8.6: Contours Generated with Sde Length Control

The contours now follow the road corridor; however, they still extend outside the
road corridor particularly in the upper right corner.
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Method 2 — Defining a TIN Boundary

The next step uses an explicit boundary feature to control the creation of
triangles.

12. Edit | Select Feature(s) | By Name. Press the Un-Select All button. Using
the Advanced part of the dialog to Select features called ROW. Press
OK.

13. Pressthe Join A button or select Edit | Modify Selected Feature(s) |
Join. (If this menu is disabled, then a minimum of two features have not
been selected.) Y ou will be prompted “Warning existing triangles will be
cleared”. Respond “OK”. One of the ends will be joined.

14. With the joined feature till selected, press the Properties ! button to
activate the Feature Properties dialog box.

Hame: IHDW 'I -1

[v] Displayed TIN Boundarny:

A Palpgonal feature used to limit the
¥|Elevations TIM. The feature should be a
todelled polygon. Triangles with their
[|Breakline centerpoint outside the palpgon will
[ INegative be excluded from the TIM.

T TIM Boundary
[15urf. Afal. Boundary
Cancel |

Figure 8.7: Tin Boundary Feature Set in Properties Dialog

15. Enable TIN Boundary and press OK.

When triangles are created, features with TIN Boundary activated are used to
limit the extent of the triangulation. All triangles with their center point
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inside the TIN Boundary will beretained. If the TIN Boundary feature has
the “Negative Area” property set then its areawill be excluded.

16. Edit | Terrain Modelling | Calculate Terrain Model or press the Generate

TIN & button. Make sure that Major Contours and Minor Contours are
selected and press OK. The contours now fall completely inside the right
of way boundary.

The following steps will demonstrate how to remove trianglesinsidea TIN
Boundary polygon. In this case, they will be removed from the road surface.

17. Edit | Select Feature(s) | By Name. Press the Un-Select All button and
then Select the features called REDGE-0 and REDGE-1. Press OK.

18. Select Modify Selected Feature(s)|Join (if thismenu is disabled, then

you have not selected two features) or press the Join A button. You
will be prompted “Warning existing triangles will be cleared. Respond
GLOK7’.

19. With the joined feature still selected, Edit | Modify Selected Feature(s) |
Properties or press the Properties EE button in the toolbar.

M ame: IHEDGE 'I-D

Dizplaped Megative:

Conne.cted Feature iz a hole or woid. If &
[vElevations feature iz negative itz area will be
[v]Modelled subtraced when total areas are
[|Breakline reported.

M egative

TIM Boundary
[ ]Swrf. Aol Boundary

Cancel |

Figure 8.8: Negative Area Set For a TIN Boundary Feature
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20. Change Feature Properties so that Negative and TIN Boundary are
enabled. Press OK.

21. Edit | Terrain Modelling | Calculate Terrain Model. Make sure that Major
Contours and Minor Contours are selected and press OK.
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A Fle Edit View Digiiing Cablednalysis Module ‘Window Help

IRETET
== =y MEeo e faqda ol o a4 Al L 29 HaeESs 2 X
FBROAR SN bt [T % TR R R
z = Gt=ts M
= Field | ‘alue Units |
- =" Elevat.. | 303.3
= 7 Easting 624.5
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I o~ Length 14825 m
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. e Paint... 652
—:) A= - // oint.
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Figure 8.9: Contours Generated with Road Surface Excluded

22. File| New. Do not save changes.
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Improving Contouring with BreaklinesJ

Site Survey Example

Identifying and modelling breaklines can significantly improve the accuracy of a
TIN model and associated contours. Breaklines are sharp changesin ground
slope such as a creek bank, an edge of aroad, an edge of ditch or arock bluff.

Triangles should not be allowed to form across these features, since doing so
would flatten the slope across the break. Features in the Terrain Module will be
used as breaklines when their Breakline property isenabled. Trianglelink lines
will not cross Breakline features.

This breakline example uses atopographic survey around a creek. The data was
created and adjusted in the Survey/Map module. See Survey/Map Tutorial -
Making a Map with Multiple Traverses for more information.

1. File|Open. Change Files of Typeto Softree-Terrain File (*.TER).

2. Select\Tutorial\Terrain\Terrain DTM\breakline. TER. Press Open.

3. Pressthe Generate TIN s button or Edit | Calculate Terrain Model to
activate the Terrain Calculation dialog box.

4. Turn on Major Contours, Minor Contours and Smoothing. Change the
Maximum Sde Length to 60 (there are no void areas in this model).
Select the Minor Contours tab and change the Interval to 1. Select the
Major Contours tab and change the Interval to 5 and turn on Labeling.
Press OK.

Once the calculation is complete, amodel of a creek with poorly generated
contours will be displayed. (Figure 8.10).

Asan optional exercise, use View | Active Window (Plan) Options | Surface Tab.
Enable the display of triangles. After looking at the triangles that represent the
TIN model, turn the display off again for the rest of this example.
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Figure 8.10: Model of Creek with Poorly Generated Contours

Figure 8.10 has contours that show the creek bottom rising up to the same

elevation as the top of the banks (scarp 1, 2). Thisis due to triangles being
formed between the scarp features and crossing over the creek features. To
correct this, the defining features are made into breaklines.

5. Edit | Select Feature(s) | By Name. Select by double clicking the items
shown in the Figure 8.11. Press OK.
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Select feature[z] by name
Feature Mames: Highlighted ltems
CHTR-11 =] Select |
CHTR-12
CMTR-13 Un-Select |
CHTR-14
CNTR-15 Select &l _|
CHTR-16
CHTR-17 Un-Select Al |
CHTR-18 —I
v CREEK2D B
wREF1-0
vREF2( _Advanced. |
v 5SCaRF1-0

m
=l
¥ Hidden ¥ Displayed Cancel |

Figure 8.11: Select Feature(s) by Name Dialog

6. Pressthe Properties or Edit | Modify Selected Feature(s) |
Properties. Enable Breakline. Press OK.

Feature properties

(| Diizplaped EBreakline:
Elonne.cted Feature iz used as a breakline
Shalions when the TIN is created. Breakline
[wMaodelled are features where the slope
B reakline changes abrupthy. TIM Triangles
will not cross breaklines.
[15urf. Afal. Boundary

Cancel |

Figure 8.12: Modify Feature Properties Dialog

7. Pressthe Generate TIN & button. Press OK. After re-calculating, the
contour lines now indicate a continuous gully as shown in Figure 8.13.
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Figure 8.13: Contours after Breaklines have been Set

8. File| New. Do not save changes.

120



Digital Terrain Modelling

Calculating Volumes

This example requires Mapping and Drafting, Import Basic, Surface Generation
and Contouring and Volume Calculation and Reporting function groups enabled.
See Function Groups in the On-line help for more information.

This example can not be compl eted without the required function groups. Contact
Softree to upgrade your license to permit more functions.

Cut and fill quantities can be computed between any two triangulated surfaces or
one surface and a TIN Boundary (another polygona boundary can also be
included to restrict the calculation to a specific area). Applications of this facility
are numerous and include site design, stockpile and as-built quantities. To
illustrate the concept, arock quarry and a stockpile example will be done. The
rock quarry example demonstrates volumes of material excavated using two
surfaces and the stockpile example demonstrates volumes using only one surface.

Calculating Volumes Using Two Surfaces ‘/

Rock Quarry Example

1. FilelOpen. Select\Tutorial\Terrain\Terrain DTM\original
ground.TER. Press OK.

Original Ground.TER was created from atotal station survey of arock quarry.
The XY Z coordinate points were imported, atriangulated surface and
corresponding contours were generated and saved in a Terrain file (origina
ground.TER). After the rock was removed from the quarry, another survey was
done and again imported, triangulated and saved in asecond Terrain file
(excavation.TER).
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Figure 8.14: Original Surface (original  Figure 8.15: Surface after Excavation
ground.TER) (excavation.TER)

2. Pressthe Calculate Volumes & button or select Edit | Terrain
Modelling | Calculate Volumes/Surf. Propertiesto activate the
Volume/Surf. Properties Calculation dialog box as shown in Figure 8.16.

Yolume / Surface Properties Calculation Dialog il

— Calculation Surfaces

' Volumes between 2 sufaces " Yolume enclosed by a single suface

Surface A IE:'\F‘rnglam FileshSoftree'Roa....rain DT original ground.ter

Surface B: IE:'\F'rogram FilestSoftree’\Roa... mhT erain DT Mwercavation ter

—Surface Intersection————————— Yalume and Surface Properties Reporting

[ Calculate featurels) j [ Wolumes and surface properties by polygon

¥ Remove existing feature(s]

H

Cancel

Figure 8.16: Volume / Surface Properties Calculation Dialog
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NOTE: In order to calculate volumes via this method, you must have created 2
terrain models and saved them in separate files. The first terrain model (surface A) is
alwaysthe current Terrain. The Edit | Terrain Modelling | Calculate Volumes menu is
disabled if the current file does not have aterrain model. The user specifies the other
surface (surface B) in the Volume Calculation dialog box.

3. Pressthe Browse button opposite Surface B. Select
\Tutorial\Terrain\Terrain DTM\excavation.TER.

Surface A should be set to original ground. TER and surface B should be set to
excavation.TER. The order of these surfaces is not important as you will see
later.

4. PressOK to begin the volume computation.

x
LR ™ Prooram FileshS oftreeRoadEngT utor...erraintT errain DTMYorginal ground.te ID[iginaI j
Surface B: IE:\Program Files4S oftree"RoadEngh T utorialhT erain'T errain DT Mexcavation. ter I Final = l

| Fill . | Cut vl [
Tatal 17348 302550.6
Wolumes in Cu. m. Areazin’Sg m.
Cut = Yolume above B and below &, Fill = Yolume above & and below B. Copy ta Clipboard | Cloze I
Fi

gure 8.17: Volume / Surf. Properties Reporting Dialog
5. Pressthe Close button.

The following steps demonstrate how to include 2 polygona boundaries and
calculate the volume inside each one.

6. File]Insert File. Select and open\Tutorial\Terrain\Terrain
DTM\boundary.TER. The Import Options Dialog box appears. Press
OK to close. Two boundary polygons should now be visible in the Plan
Window. If not press the Zoom Out = button on the tool bar.
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Figure 8.18: Original Topography with Boundary Polygons

7. Pressthe Properties B or sdlect Edit | Modify Selected Feature(s) |
Properties. Enable Surf/Vol Boundary. Press OK.

Note: When afeature has surface / volume boundary set volumes, surface
area, slope and slope direction will be calculated and assigned to the feature
as attributes.

8. Pressthe Calculate Volumes & button to open the Volume Calculation
dialog box shown Figure 8.19.
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¥olume / Surface Properties Calculation Dialog 5[

— Calculation Surfaces
" “aolumes between 2 sufaces " Valume enclosed by a single suface

Surface & : IE:'\F'n:ngrarn FilestSoftreetRoa... rain DTMAoriginal ground ter

i

Surface B: IE:\F'mgram Filez\SoftreehRoa.... nsTemain DT M\ercayvation.ter Browse

— Surface Intersection——— Yolume and Surface Froperties Repaorting

[~ Calculate featurels] j v “olumes and surface properties by polygon -
Ok

= .
¥ Femove existing feature(s] Carcel |

Figure 8.19: Volume / Surface Properties Calculation Dialog - Volumes by
Polygon

9. Select Volumes and surface properties by polygon and press OK to begin
the volume computation. When compl eted, the Volume reporting dialog
box will appear. If you are working in imperial units (feet) the volumes
will be reported in cubic yards.
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g
CIVELLE S ™ Proaram Files'S oftree’\RoadE ngh Tutar.._ erraint T errain DT Mbariginal ground.te IDriginaI j
Surface B: |E:\F‘rogram Filez\Softreet R oadE ngh Tutarialh T errainh T errain D TM\excavation. ter IFinaI vl

Boundary |_Fillvol, |_Cut ol | Suf Aeafd]l | Av.Slopefs] | Av. Slope Dif4] |
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Yolumes in Cu. m. Areazin 5q. m.

Cut = Yolume above B and below A, Fill = Yolume above & and below B. Copy to Clipboard | Cloze I

Figure 8.20: Volumes/Surf. Properties by Polygon

Note the cut, fill quantities and surface properties are reported for the 2 polygons
(lease-0 and lease-1). The TIN~.0 feature is the boundary of the Surface A TIN.
It was automatically created during the volume cal culation process.
10. Press Close.To view the values, create a status window by Window |
New Window | Text| Status.

NOTE: Text Windows can be floating or docked to the right side of the screen. To
dock afloating window, click the dock icon on the upper right side of the window.
To float adocked window, click the float icon on the upper right side of the docked
window

11. View | Active Window (Status) Options. Press the Add/Remove button.
Change the Selected items list to include only Area, Vol above and Vol
below (the latter two can be found in the Surface Properties folder).
Press OK twice to return to the main screen. Size and move the Status
window to make the values visible and to expose the Plan window.

12. The Status Window displays the volumes associated with each lease
feature. Select each lease feature and see how the volume changes.
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NOTE: To finish this example the results will be exported to a Microsoft Excel®
spreadsheet using the Windows Clipboard. If you do not have a similar spreadsheet
you can skip the next 2 steps.

13. Edit | Terrain Modelling | Display Volumes and press Copy to Clipboard.

14. Open Microsoft Excel® and create a new document. With the cursor
positioned in the first cell select menu Edit | Paste. The volume
information should appear in Figure 8.21.

X Microsoft Excel - Book1

”ﬁ File Edit “iew Insert Format Tools Data ‘Window Help

DEHSGRY| 2B v- (&= 4 42 i@ H 0o -

el w0 - B I USESE B %, BB EE_ D
26 | =|
A | B [ & | D | E | F [ G

| 1 |Boundary Fill %al. Cut Wol. Surf. Area (&) | Av. Slope (A) Ay, Slope Dir (&)
| 2 |lease-0 1477.8 302550.4 42835.3 33 53.5
| 3 |lease-1 257 0.3 34797 19 1.4
| 4 [TIN~D 1734.8 302551.4 77633.2 30 88.7
| 5 |
| B |
| 7
| 8 |

9

1

Figure 8.21: Volume Report Exported to Microsoft Excel®

15. Close your spreadsheet. File | New. Do not save the changes.

Calculating Volumes using a Single Surface ‘/

Stockpile Example

This example demonstrates how to quickly calculate pile or excavation volumes
using the TIN boundary to define the lower surface. For most piles with simple
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convex boundaries this technique is appropriate and can save time since only one
TIN surfaceisrequired.

This method can be applied to any earthwork calculation where the surface is
defined by the toe of the pile (or crest of the excavation), and is an accurate
representation of the original surface.

1. Openfile\Tutorial\Terrain\Terrain DTM\stockpile TER. Press
Open.

2. Choose menu Edit | Calculate Volumes/Surf. Properties.

Yolume / Surface Properties Calculation Dialog ﬂ

— Calculation Surfaces

" Volumes between 2 sufaces &' Yolume enclosed by a single surface

Surface A : IE:\F’ngram FileshSoftreetRoa...inhT errain DT hstockpile. ter

Surface B: |TIN Baze [Surf Yol Boundary) Erawsze |

— Surface Intersection—————— Yaolume and Surface Properties Reporting
[™ | Calculate featurefs] d ¥ | “olumes and surface properties by polygon -
]
¥ | Bemove existing featurefs] Cancel |

Figure 8.22: Volumes/ Surface Properties Dialog

3. Choose the Volume enclosed by a single surface radio button. Press
OK.

NOTE: When Volume enclosed by a single surface is checked, the Volume and
surface properties by polygon is automatically selected and disabled. This causesa
boundary polygon to be automatically created Volumes and surface properties are
saved with this polygon as attributes.

128



Digital Terrain Modelling

4. Oncethe calculation is complete, the Volume/ Surf. Properties

Reporting dialog will appear as shown in Figure 8.23. Press Close.

ﬂ
Surface A IE:\Program Filez\5S oftree\RoadEnghTutorials T erain’T errain D Tk 4stockpile. ter IFinaI j
Surface B: ITIN Baze [Surf. Vol Boundary) IDliginaI vl

Boundary |_Fil ol | Cutwiol, | Suf fvealt) | Av.Slope(d) | Aw. SlopeDir(a] |
TIN™-0 149122 115.8 493571 42 2522
“Wolumes in Cu. v'd. Areaz in Sq. ft.

Cut =aolume above B and below A, Fill = Yolume above A and below B. Copy to Clipboard | Cloze I

Figure 8.23: Volume / Surf. Properties Reporting dialog box.

NOTE: The cut volume (small compared to the fill), is because the toe of the pile of
not flat. If theinitial surfaceisnot planar, it is more accurate to use the 2 surface
technique (described in the previous section) to calculate volumes.

5. Select the TIN~-0 boundary feature using the selection cursor ¥, the
volumes will be displayed in the Status Window. See Figure 8:24

NOTE: Volumes and other surface properties are saved as feature attributes

6. File| New. Do not save changes.
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Figure 8.24: Surface/Volume Boundary with Associated Volumes
Displayed in the Satus Window
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Profiles

he Terrain Module allows you to display and edit featuresin profile. This
section will provide you with an overview of these functions.

To follow the examples in this section the Mapping and Drafting, Enhanced
Mapping and Drafting, Surface Generation and Contouring, Profile Window,
and Profile Drafting and Design function groups must be enabled. See Function
Groups in the On-line help for more information. Some examples will have
additional requirements.

If your software license does not include the required Function Groups, when
you open afile or screen layout you will be prompted:

Mon Permitted Functions Found In File E3

File contains Functions which are not permitted.
" Disable file Functions which are not currently permitted,

* Keep all file functions and revert b DEMO maode.

Continue I Cancel |

Choose “Keep dl file functions and revert to DEMO mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.

Creating a Profile ‘/

Stream Survey Example

This example demonstrates how to create a profile, set scales and display
properties.

131



Profiles

A profileis created by assigning a fence section feature to a Profile Window.

The

horizontal axisin the Profile Window is the distance (horizontal) along the

fence section feature. The vertical axisis elevation.

Any feature can be a fence section feature (even closed loops or features which
cross themselves). If the fence section feature consists of two points the profile
becomes a standard cross section.

1. File|Open. Select \Tutorial\Terrain\Terrain Profile\topograph.TER.

Press Open.

2. Select Stream-2 (the thick blue feature running down the middle) by
clicking on it with the selection cursor V.

I KT
= w2 |

e Edt View Digitizing CableAnalsis Modue Window Help -
D@ W] ABEo B eeaqaale Fpoe a4 Al
L efleRRtX[/0R0AX| N tomuwGndBaRk
E |
il
=
=) \
o2 ]
&

o S ol

%

/ E
. o

Fieady

(4061 |-2981 [STREAM-2(3D~]

Figure 9.0: Stream Survey (topograph. TER)
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3. Edit | Modify Selected Feature(s) | Coordinates or press the Edit

21
Coordinates =~ button to activate the Feature Coordinates dialog box.
A Softree Prompt appears. “Warning, existing Terrain Triangles will be
cleared”. Press OK

Note the feature has XY Z coordinates and that the XY Z coordinates can be user
defined. Press Cancel to return to the main screen.

Feature Coordinates

Feature: STREAM-2
Pt. X by Z Comrment
1 376,05 285,38 31.08 Fres
2 39505 288,67 96.73 _I
3 410,13 -289.88 99.37 Mext
4 416.55 -291.92 100,73 _I
5 434.08 29370 103.80 Add
Delete |
— Current Paint: — Options
v Elew:: [~ Survey Format
|-288.E? ISB.?S [~ Curves
Comment: # Decimals: |2
] 4 |
Update List | Cancel |

Figure 9.1: Feature Coordinates Dialog

4. To create aProfile Window, select Window | New

Window | Graphics| Profile. Press the Maximize Ol putton on the profile
window. Notice that the current feature is now the fence section feature.

Usethe Plan b button and the Profile ™" button found at the bottom
|eft of the screen to switch between the two views.
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6. Using the <Ctrl-N> and <Ctrl-B> keys move the current point forward
and backward on the current feature. Notice how the current point
movesin both the Plan and Profile Windows (for more information about

the current feature and point see the Mapping and Drafting section of this
document).

The scale in the Profile Window is distorted (different in horizontal and vertical
directions). To correct the distortion:

7. Activate the Profile Window by pressing the Profile ™" icon. Choose
menu View | Active Window (Profile) Options to popup the Profile
Window Options dialog box. Notice the Scaleis set to Auto Scale.

Profile Window Options |

— Featurez Digplayed

I air: IStream-2 ]| Curent |

Frojected/Intersected... |

—Scale

Harizontal: |21 077
Wertical: |?2.25

v futoScale [ Fiked Fatio

| | Fireditfinday; I/ $nap to point
¥ Soroll Bars [T Snaptogid
v Lahels # T TinPaints
v Girid #l ¥ Background

(] I Cancel |

Figure 9.2: Profile Windows Options Dialog
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8. De-select the Auto Scale and change the horizontal and vertical scalesto
200 (120 if you are working in feet units). Press OK. The Profile
Window has a new scale and the distortion has been removed.

With Auto Scale set, the horizontal and vertical scales are automatically set so that
the entire feature fits in the Profile Window. In this mode scrolling and zooming
operations are disabled.

9. View | Active Window (Profile) Options to view the Profile Window

Options dialog box. Select the plus button 2| beside Labels to activate
the Label Selection and Formatting dialog box.

10. Turn on Elevations and Grades by double clicking on them in the list-
box. Press OK twice to return to the main screen.
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[ File Edt View Digiizing CableAnalysic Modue ‘Window Help =18 x|
DEEESR FleEole = glaaadalelteoe |al4S A

Lt gREas R X/ B0 demLnhiaae

z-— 115 j
«l

= [

7— 110

i

— 85

&0

° = 2 ] 5 8 8 E 2 8 8 2

FUTIN RS TR TN R S S | 1 1 | | 1 1 | | |58
g .
[ 7,
Ready 338 (528 [STREAM-2 (3D~] 7

Figure 9.3: Sream Profile with Elevations and Grades

, . o5
11. Edit | Modify Selected Feature(s) | Reverse or press the Reverse
button. Press OK. Note the reversed direction of the profile.

12. File| New. Do not save the changes.
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2D and 3D Features ‘/

Stream Survey Example

A 3D feature has Z values explicitly defined at each point. 3D features are used
to create a Terrain Model (DTM). 3D features are also known as"ELEVATION
features’.

A 2D feature, on the other hand, has undefined elevations (-9999) at each point
unlessaDTM exists. In the next example, the 2D feature gets its elevations from
the DTM by "draping”. A 2D feature with elevations derived fromaDTM is
called adraped feature. 2D features are also known as "NON-ELEVATION
features”.

The concept of 2D versus 3D features is simple but has severa subtleties with
important consequences. The next example investigates the properties of 2D and
3D features.

To follow the example the Mapping and Drafting, Surface Generation and
Contouring, Profile Window, and Profile Drafting and Design function groups
must be enabled.

1. File|Open. Select \Tutorial\Terrain\Terrain Profileltopograph. TER

2. Select the thick blue feature (Stream-2) by clicking on it with the
selection cursor ¥

Y ou may have noticed the text "(3D")" in the lower right corner of the screen.

Thisindicates that the current feature has a Z coordinate explicitly defined at
each point.

The " after 3D indicates the feature is a breakline. (See Digital Terrain Modelling
section of the documentation for information about breaklines).
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3. Pressthe Properties B button or Edit | Modify Selected Feature(s) |
Properties. Notice the Elevations checkbox is selected. Thisindicates

that the feature is a 3D feature. Press Cancel.

4. To create a2D feature, click on the Draw New Feature Z button on

the tool bar.

5. Draw afeature with two points perpendicular to the stream (similar to
that shown in Figure 9.4 - 2D Feature Across the Sream) For more
information about drawing a feature please refer to the Mapping and
Drafting section of this manual. Right mouse click, and select “Select
with Mouse”.
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Figure 9.4: 2D Feature across the Sream
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6. Select Window | New Window | Graphics| Profile to view a Profile of the

feature. Press the Maximize Bl button on the profile window.

Notice that additional points have been added (also the vertical is exaggerated by
Auto Scale). These new points are called TIN points and they show the elevation
of the underlying DTM. They are automatically calculated and inserted in 2D
(draped) features wherever atriangle link linein the DTM is crossed. TIN points
can not be edited.

7. Edit | Modify Selected Feature(s) | Properties or press the Properties

button in the toolbar. Notice the Elevations checkbox is not selected.
Press Cancel.

2

Press the Edit Coordinates .=~ button or select Edit | Modify Selected
Feature(s) | Coordinates. Note the elevation box (Z value) is grayed out,
indicating that thisis a 2D feature. Press Cancel.

Edit | Modify Selected Feature(s) | Properties or press the Properties =
button in the toolbar. Check the Elevations checkbox and press OK.

Observe the Profile Window. Notice that it has maintained its 2D shape

10. Edit | Modify Selected Feature(s)| Coordinates (or press the Edit

2
Coordinates =~ button). Notice the Z values field is accessible for
editing. The feature is now 3D. Press Cancel.

To recap:

A 2D feature was created that was automatically draped over the DTM.
Extra points (TIN points) were added wherever the feature crossed aDTM
triangle.

The feature was then changed to a 3D feature, which maintained all TIN
points.
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Multiple Surfaces‘/

Stream Survey Example Continued

It is possible to drape afeature on multiple DTM surfaces. To do this, one or
more Digital Terrain Models (DTM's) must have been created in separate terrain
files. These files can be then displayed as background terrainsin the Plan or
Profile Windows.

For this example 2 DTM’s have been prepared, overburden. TER and
overburdenl. TER (separating two overburden layers). These surfaces will be
set as background terrains and the profile will be projected on them.

11. With the cross-section still the current feature, select menu Edit | Modify

Selected Feature(s) | Properties or press the Properties E putton in the
toolbar. De-select Elevations to convert the current feature back to 2D.

Press OK.

12. View | Active Window (Profile) Options. Ensure Background is enabled
and press the plus sign beside it to open the dialog box shown in Figure
9.5.

Background Display Files [ |

C:%RoadEngT utorialyTERRAINST errain Prafile0verburden. TER Add..

Remaove

i

Froperties. ..
v Display
Shift g

Shift e

i

Ok | Cancel |

Figure 9.5: Background Display Files Dialog
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13. Pressthe Add button from the Background Display Filesdialog. Select
\Tutorial\Terrain\Terrain Profile\over burden.TER and press Open.
Press the Add button again. Thistime choose overburdenl. TER. Press
Open and OK twice to return to the main screen.

The next two steps identify how to set the color and hatching for each layer.

14. View | Active Window (Profile) Options. Press the plus sign opposite
Background. With the file overburden.TER selected, click on the
Properties button. Click on the Profile Feature Format button and set the
color to green and hatch typeto dots 2. Press OK twice. Repeat for
overburdenl.TER (choose your own color and hatch type). Press OK
until you have returned to the main screen.

15. With the Profile ™ Window active, choose menu View | Active
Window (Profile) Options. Disable Auto Scale and set the horizontal to
100 and vertical scale to 50 (if you are working in feet units set
horizontal to 50 and vertical to 25). Press OK.

Y our Profile Window should now appear similar to the Figure 9.6.
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Figure 9.6: Profile Window with Multiple Layers

16. File |[New. Do not save the changes.

Modifying Features in the Profile Window J

Stream Survey Example

To follow this example, have the Mapping and Drafting, Surface Generation and
Contouring, Profile Window and Profile Window Drafting and Design function
groups enabled.

1. File|Open. Select\Tutorial\Terrain\Terrain Profile\topograph.TER.
Press Open.

The next three steps are the same as the previous example (2D and 3D Features).
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2. Click on the Draw New Feature button z on the tool bar to create a
new 2D feature.

3. Inthe Plan Window, draw afeature with two points perpendicular and
crossing the stream as shown in Figure 9.4.

4. Window | New Window | Graphics| Profile to view a Profile of the
feature. Press the Maximize Bl button on the profile window.

5. With the Profile Window active, choose menu View | Active Window
(Profile) Options to open the Profile Options dialog box. De-select Auto
Scale and change the horizontal and vertical scalesto 100 (75 if you are
working in feet units). Press OK.

NOTE: Editing afeature with Auto scale set is confusing, because after each edit the
screen redraws at a new scale.

6. Changeto the " cursor and hover over the left end point of the feature.
Note the Edit - = cursor does not appear and hence the left most point on
the fence section feature can not be modified in the Profile Window.

7. Pressthe Properties B2 button in the toolbar or select Edit| Modify
Selected Feature(s) | Properties. Check the Elevations checkbox and

press OK.

8. Using the edit cursor « 4, left click and capture the right hand profile
endpoint and move it to a new position. Left click again to anchor it.

9. Movetheinsert cursor, “, to the center of the profile left click to create
anew point. Left click again to anchor it at a new position.

10. File| New. Do not save the changes.
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Profile Window Design and Drafting J

Culvert Design Example

This example illustrates profile window design and display using multiple
features and multiple Profile Windows. The concept of projected and intersected
featuresis also covered.

1. File| Open. Select\Tutorial\Terrain\Terrain Profile\topograph. TER.
Press Open.

2. Using the Selection cursor ¥ select the blue feature running down the
center of the creek (STREAM-2).
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Figure 9.7: topograph.TER Screen Dump
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3. Window | New Window | Graphics| Profile. This opensa Profile
Window with the feature name, STREAM-2. Press the Maximize ]
button on the profile window.

NOTE: To activate the Plan Window, press the Plan T button. To activate the

Profile Window, press the Profile ™ button. The icons are located at the bottom of
the screen.

4. Using the Selection cursor ¥ inthe Plan F Wi ndow, select the upper
stream bank feature (STREAM-0). Switch to the Profile ™" Window.
Note the feature in the Profile Window remains the same (STREAM-2)
but it is no longer the current feature (no longer highlighted in magenta).

5. View | Current Feature To Profile (F5). The Profile Window should now
display STREAM-O.

Current Feature to Profile changes the Profile Window to display the current
feature (this function changes the active Profile Window).

6. Switch back to the Plan Tt Window. Left mouse click in an empty area
to deselect all features.

NOTE: When anew feature is created it inherits the formatting (line-type and color)
of the currently selected feature. By deselecting all features, the new feature will not
inherit any formatting.

The next severa stepsinvolve entering the coordinates of the road centerline asit
crosses the stream and then profiling the road centerline.

7. Edit | New Feature or press the Create New Feature = button. Change
the feature name to ROADCL and Make sure Displayed, Connected, and
Modelled are on. All other properties should be off. Press the Keyboard
button. Y ou may get the following warning. Press OK
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Draped Feature Outzside Model

Warning: Feature Extendsz Outzide TIM Model
ROADCL-0

[ Don't display this message again

8. Enter thefollowing X, Y coordinates:

399.2 <Tab > -276.8 <Enter >
399.4 <Tab > -288.7 <Enter >
399.4 <Tab > -296.0 <Enter >
398.8 <Tab>-310.6 <Tab >

Do not press <Enter > after the last coordinate (if you accidentally do, use the
Delete button to remove the last 0,0 coordinate).

9. Pressthe Update List button to accept the last coordinate.
10. Check the above coordinates, if satisfied they are correct, press OK.
Notice the Plan Window now displays the new ROADCL feature.

11. Switch back to the Profile ™" Window. Select menu View | Current
Feature To Profile. Notice that the Profile now displays ROADCL.

NOTE: Turning on Auto-Scale in the Profile Window display options will re-scale
the view so that the profile line will fit to the extents of the profile view.
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Figure 9.8: ROADCL Profile

12. To create a cross section parallel to the creek, select menu Edit | New

13.

14.

Feature or press the Create New Feature ' == button. Change the feature
nameto SECTION. Make sure Displayed, Connected, and Modelled are
on. All other properties should be off. Press the Keyboard button and
enter the following X, Y coordinates:

382.4 <Tab > -287.1 <Enter >.
421.7 <Tab >-291.7 <Tab>.

Do not press <Enter > after the last coordinate. Press the Update List
button Press OK.

Select Window | New Window | Graphics| Profile. A Profile Window
appears with the feature name, SECTION-O0, in the title bar.

147



Profiles

Notice there is another feature in the Profile Window. Thisis feature STREAM-2
projected onto the SECTION-O0 profile.

Intersected and Projected Features

Each Profile Window is based on afeature called the Fence Section Feature. It
is possible to display additional projected or intersected featuresin a Profile
Window.

Inter sected features penetrate the vertical plane of the profile. These intersection
points can be displayed with a symbol of your choice.

.- fence
section
feature

™

displayed
intersection
point

intersection
feature

Figure 9.9: Intersected Feature (Plan View)

Projected features are displayed on the profile by projecting perpendicularly onto
the fence section.
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fence
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projection
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Figure 9.10: Projected Feature (Plan View)

Projected features are often on (or near) the fence section. If you draw features
(other than the fence section) in a Profile Window they are automatically added
to that windows list of Projected features.

A user configurable list of intersected and projected featuresis stored with each
profile. Thislist can be accessed from the Active Window (Profile) Options
dialog box.

To display the intersection of ROADCL on the creek section (SECTION-0):

15. Select Window SECTION-0. With the cursor positioned in the Profile
window, right mouse click and select Active Window (Profile) Options.
Click on the Projected/ Intersected button. In the Intersected Features
group box, pressthe Sdlect button. Find and Select ROADCL-0. Press
OK until you have returned to the main screen.
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—Projected Features———————— Intersected Features——————————————
STREAM-2 Select... | HOADCL-O
Clear | Clear |
Get Selected | Get Selected |
Get Mear | Get Mear |

Mear Tolerance:
1

Ok, | Cancell

Figure 9.11:Profile Projected Intersected Features

16. Select Edit | Select Feature(s) | by Name. Press the Un-select All button
and select the ROADCL-0 from the list with adouble click. Press OK to
return to the main screen.

17. Right mouse click in the Profile Window, and select Modify Selected
Feature(s) | Line-types, Symbols. Select symbol Triangle (Large). Press
OK. A largetriangleisnow in the center of the creek profile indicating
the position of the road centerline feature. Use Zoom extents or Pan the
view if the road centerlineis not visible.

Note the elevation of the road centerline lies on the streambed. Thisis because
the road centerline feature has been 'draped’ over the TIN model.

Design in the Profile Window

18. To position the culvert pipe in the stream, activate the road centerline

profile ROADCL-0 by pressing the Profile ™" icon until the ROADCL-
00 title appearsin the Profile Window title bar.

19. Position the cursor in the Profile Window, right mouse click and select
Active Window (Profile) Options. Deselect the Autoscal e checkbox and
set both horizontal and vertical scalesto 200.

150



Profiles

20. Select Shap to Grid and pressthe "+" button to set the grid space
(SpaceX and SpaceY) to 1.8m (to create an 1800 mm diameter pipe).
Press OK. Return to the main screen.

21. Pressthe Draw New Feature Z button. Draw a horizonta linein the
Profile window one grid space wide (1.8m). Each point requires two |eft
clicks. See Drawing and Editing a Feature in the On-line help for more
information.

22. Right mouse click and select Maodify Selected Feature(s) | Shape or press
the Shape e button. Choose Diameter to circle from the list box.
Press OK.

23. Again right mouse click, this time select Modify Selected Feature(s) |

Properties or press the Properties E2E button in the toolbar. Change the
name to PIPE. Press OK.

24. While holding down the <Ctrl > press the <M> key to enter move/size

mode or press the Move/Sze & button. Move the cursor inside the
circle, note it changes shape to afour headed arrow. Left click and drag
the circle to areasonable position in the creek.(see Figure 9.12) Release
the left mouse and right click. Select menu Select with mouse to exit
move/size mode.

At this point your Profile Window should look similar to the screen capturein
Figure 9.12
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Figure 9.12: 1800mm Pipe Displayed in Road Centerline Profile

25. Click on the Profile ™ Window button until SECTION-O0 is displayed.

26. Select Active Window (Profile) Options. First, de-select the Autoscale
checkbox and set both horizontal and vertical scalesto 200. Then, click
on the Projected Intersected button. In the Projected Features group box,
press the Clear button and then the Sdlect button. Scroll down the list
and double click on PIPE. Press OK threetimesto return to the main
screen.

Y ou should now be able to see the projection of the culvert on the stream cross
section. The projected pipeis displayed as a very thin oval shape (if the cross
section was exactly perpendicular to the centerline it would be displayed as a
vertical line).

The next step is to draw aroad template on the cross section.
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27. Pressthe Draw New Feature £ button.

Thiswill create a new feature with Displayed, Connected, Elevation and
Modelled turned on.

28. Left click once over the profile window

29. With the cursor positioned in the Profile Window right mouse click and
select menu Modify Selected Feature(s) | Labels. Turn on the display of
the dLength and Grades labels by finding them in the list box and double
clicking. Press OK when they are selected.

The dLength label will display the 3D length of a segment. Grades label will
display the slope % (rise/run * 100%).

30. With the length and grades displayed, draw aroad prism for a10 m wide
road similar to the one shown Figure 9.13
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Figure 9.13: Cross Section with Road Template
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31. Repeat the process to draw the top of the pipe. Pressthe Draw New
Feature button z . Left Click once over the Profile Window.
32. Keeping the cursor positioned in the Profile Window right mouse click

and select menu Modify Selected Feature(s) | Labels. In the list box find
and enable the display of the dLength and Grades labels. Press OK.

33. Draw the top of the pipe line from one side of the road to the other as
shown in the Figure 9.14.
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Figure 9.14: Cross Section with Preliminary Culvert Position
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34. Using the selection cursor ¥ select the top of the pipe feature. While

holding down <Ctrl > press the <D> key (or press the Duplicate kS
button) to duplicate it. Move the cursor inside the new feature. Click and
drag to move it to the bottom of the circular pipe feature.

35. Select the circular pipe feature in the center of the Profile Window.
Duplicate it by holding down <Citrl-key> press the <D> key or pressthe

Duplicate kS button. Move the cursor inside the new feature. Click
and drag to move it to a new position at the end of the pipe on the right
side. Repeat this procedure for the left.
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Figure 9.15: Cross Section with Culvert Position

155



Profiles

Changing line-types makes it easier to identify the culvert featuresin the Plan
Window.

36. Using the selection cursor ¥ depress <shift>, select the top of the pipe,
the bottom of the pipe, and the circular elements. Right mouse click and
choose menu Modify Selected Feature(s) | Line-types, Symbols. Choose
Line-type 5-thick (medium) and check Also Set Plan indicating that
changes will also affect the Plan Window. Press OK.

37. Activate the Plan Window by pressing the Plan T icon . Your screen
should be similar to Figure 9.16.
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Figure 9.16: Plan Window with Culvert Position
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Drafting in the Profile Window

Asafina step in this example the hatching and annotation functions available in
the Profile Window will demonstrated.

38.

39.

40.

41.

42.

Activate the Profile Window by selecting menu Window | Section:0.

Press the Draw New Feature Z button and draw a polygon for the
rock armor on the outlet side (see Figure 9.17).

Right mouse click and select menu Modify Selected Feature(s) | Line-
types, Symbols. Choose hatch type stones opaque. Press OK.

Repeat the previous two steps to create rock armor on the inlet side.

Click on the Edit Labels button A and add the text 1800 mm Culvert
Installed at 19% grade.
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Figure 9.17: Culvert Cross Section with Annotation and Hatching

43. File | New. Do not save the changes.

Digitizing Profiles from a Contour Map ‘/

Deflection Lines Example

The Terrain Module allows you to digitize profiles directly from contour maps.
To do this, the points where the profile intersects contour lines are digitized.
Profiles do not have to be straight lines.

To follow this example the Mapping and Drafting, Digitizing, and Prcfile
Window function groups must be enabled.
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This example demonstrates how to digitize a profile. If you have not setup your
digitizer yet, please refer to the Setting Up A Digitizer section of this manual
before proceeding. The Same, Up, Down, Undef, Undo, Attrib, and End digitizer
keypad functions will be used. Refer to the Standard Digitizer Settingsin the On-
line Help for more information on these functions.

NOTE: If you are working with a4 button cursor it is recommended that you assign
the buttons to Up, Down, Same and End keys . If you have a4 button cursor, you will
not be able to complete the second half of this example.

1. FilelOpen\Tutorial\Terrain\Terrain Profile\digitize profile TER.

2. Select the Plan Window by clicking on the title bar. Select menu
File| Print Active Window. Choose NO to plot current page only. Press
OK. Thiswill print the contour map shown in Figure 9.18

Road Crossing
Elev
4582

Figure 9.18: Plan View of digitize profile TER.

3. Tapethe printed contour map to your digitizer so that it does not move.
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File| New. Organize the screen so that you can see the Status, Profile and
Plan Windows. Y ou may need to create a new Profile Window.

Select the Plan Window by clicking on thetitle bar.
Change Digitizing| Sound to Full.

With sound set to Full, an audible tone ("beep™) will be produced when
each point is digitized. The tone will confirm the key pressed (Up, Down,
Same, End etc.).

Ensure that Coordinate Digitizing from Digitizing| Digitizing Options is not
selected. This exampleis not concerned about preserving map coordinates (See
Coordinate Digitizing example in this manual for more information).

NOTE: Steps 4 to 7 could have been done in one step by retrieving a Screen Layout
already set up for digitizing profiles. Select menu File| Save Screen Layout. Typein
the layout file name “digitize profile.| LT and press Save. Thiswill save the present
screen configuration as a layout file, which can be activated the next time you want
to digitize profiles. Thisis abig time saver.

8.

Edit| New Feature. Change the Name: to profilel. Make sure that the
Connected and Elevations check boxes are checked. Press Digitizer.

In the Elevations dialog type 440 for the Sart Elevation and 5 for the
Interval. Press OK

Elevations
Start: Interval: D
(119 I Cancel |

Figure 9.19: Elevations Dialog

10. In the Mapsheet Orientation, change the Map Scale to 5000.0 (this may

aready be the default). Press OK.
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Map Sheet Orientation

Map Scale: LRI

OK I Cancel |

Figure 9.20: Mapsheet Orientation Dialog

11. The prompt Digitize Profilel-0 Pnt. #: 1 will appear. Start digitizing
Profilel at the 440 contour by pressing the Same key.

12. Move the digitizing puck over the next contour (elevation 445). Press the
Up key on the puck. Notice in the Status Window the elevation is now
445,

13. Continue digitizing contour intersections until you have compl eted
Profile 1. Press the End key twice (thisis the same as pressing the cancel
button with the mouse cursor).

NOTE: If you are working with a 4-button cursor you will not be able to complete
the following steps.

14. Edit| New Feature. Change the Name: to Profile2. Check Connected and
Elevations. Press Digitizer.

3. Inthe Elevations dialog box type 440 for the Start Elevation and 5
for the contour Interval. Press OK.

15. The prompt Digitize Profile2-0 Pnt. #:1 will appear. Start digitizing
Profile2 at the 437-elevation point by pressing the Enter key on the puck.
On the keypad of the puck type 437 followed by the Enter key again.
This process can be used to digitize any known elevation points that do
not lie on a contour.
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16. Moveto the intersection of Profile2 with contour 440. Press the Same
key.

17. Move to the intersection of contour 445 and Profile2. Pressthe Up key.

18. Continue digitizing the contour intersections until you reach the road
intersection. At this point press the Undef key. The elevation of this point
will be undefined until it can be interpolated from the next contour point.

19. Now pressthe Attrib key (note the screen prompt) followed by 3 (the
road label index) and the Attrib key again. This adds alabel at the last
digitized point (see Digitizer Key Definitions in the On-line Help for
more information about the Attrib key).

NOTE: If you make a mistake while digitizing you can press the Undo key to go
back to the last point. Use the Status Window for elevation feedback.

20. Continue digitizing the contour intersections at 475 and 480 using the Up
key.

21. At thelast point on the profile press the Enter key followed by 482 and
the Enter key again.

22. Pressthe End key twice to end digitizing the profiles.

Y ou can now examine the profilesin Plan and Profile using the Selection cursor
¥ the previous and next point keys (Ctrl + N and Ctrl + B) and menu
View| Current Feature to Profile (F5).

23. File| New. Do not save changes.
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Importing Shape Files ‘/

In this example contours saved in a shape file (*.SHP) will be imported into the
Terrain Module. The elevations of the contours are stored as attributes in the file.
Terrain features are assigned €l evations using the attribute data making the file
useful for profiles, 3D viewing, surface area, volume calculations etc.

1. Toimport the shape file and corresponding attributes, select menu File |
Open. In the Files of Type Combo box choose ArcView Shape(* .SHP).
Select \Tutorial\Terrain\Terrain Attributesitheme 17.SHP

2. The Import Shapefile Options dialog box appears. Confirm that Include
Attributes and Add themesto layer table are selected. Press OK to import
thefile.
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Import Dptions

Options | HDtateJTransIatea’Scalel F'miec:tionl

¥ Include attributes

W &dd themels) to layer table

K I Cancel | Help
Figure 10.0: Shape File Import Options Dialog

3. File| Retrieve Screen Layout. Select \Tutorial\Terrain\Terrain
Attributes\shapellLT

4. Pressthe Zoom Extents | button. A Softree Error appears, “Reached
maximum zoom, can not show extents without scale change”. Press OK.

5. From Edit | Select Features | All, select al features.
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% Temain - [Plan:1]

[/ File Edit View Digitizing Cable Analysis Module Window Help NI
|0 & H S A [[normal.it e s s e ?|ac QFd ®|e[-soo &
R I P Ak Y |
e e
Field Walug | Units
Index 1)

Easting 77943,
MNorthing  10802...

Elevation oo
Area 0.0 Ha
Length 931 m

(s &[0 i]»2a]

[
£18
I [ status
B 1 L o
[ ) i e
Ready 7847532 1083815 1 theme17-0(2D) v

Figure 10.1: Imported Shape File

6. Select Edit | Modify Selected Features | Properties, change all features to
“Elevations” and “Modelled”. “Warning No Space for Undo” appears
Press OK to continue.
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Feature properties

Marne: | ==

Dizplayed Displayed:

Conne.cted If checked. feature is visible.

[|Elevations Mate: if & feature iz selected it wil

(w|Modelled be visible until it is de-zelected,

[ |BEreakline

[ Megative

[ITIM Boundany

[]Swrf. Aol Boundary
Cancel |

Figure 10.2: Feature Properties Dialog

7. Pressthe Assign ™2 button or select Edit | Modify Selected Feature(s) |
Assign. Again “Warning No Space for Undo” appears Press OK to
continue. Turn on the Attrib beside “Z” as shown in Figure 10.3.

Assign
— hssignments
b I & Ignore € Walue € Attrib Attrib...l
) I & Ignore € Walue € Attrib Attrib...l
z W Ignare € Walue © attrib

Mote that if “Yalue' is checked, all points will be set ko the same
coordinate {i.e, to set contour elevation),

oK I Cancel I

Figure 10.3: Assign Dialog

8. Pressthe Attrib button. A list off all standard Terrain attributes and any
attributes imported from the shape file are displayed. In this example the
contour elevations are stored in atable called theme-17. Open the theme-
17 folder, highlight ELEV_FT and click Add button. ELEV_FT now is

displayed in the Selected column. Press OK twice to assign the attribute
to the selected features.
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NOTE: That al of the features have elevations suitable for Terrain Model
Calculation, asindicated in the Status Window.

To focus on an area of interest, a clipping rectangle will be inserted and all features
outside of the areawill be removed.

10.

11.

12.

13.

14.

File | Insert File. From the Files of Type pull-down choose Softree
Terrain File (*.TER). Select and open\Tutorial\Terrain\Terrain
Attributes\polygon_clip. TER. No changes are required in the Import
Option dialog box. Press OK to import the polygon. The selected
polygon outlineis visual in the left bottom corner.

o
Press the Break at Feature A button. This activates a box prompting
you "No additional features selected, OK to break all features that cross
the current feature”. Press OK.

Select the Polygon feature with the mouse again, this time Edit| Select
Feature(s) | By Boundary and choose Outside and keep Retain Currently
Selected Feature(s) checked

Features outside of the clipping rectangle will be selected. Pressthe
<delete> key to remove them.

Press the Zoom Extents () button. The end result should be similar to
Figure 10.4.

Proceed to Step 2 in Slope Vectors or File | New to exit the program. Do
not save changes.
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& Terrain - [Plan:1]

[F Fie Edt View Dighiing Cablednalysis Module Window Help _1=] x|
DEHER][ Aide e @2 @aad &l [~ewos &
27w sEa = S w7 B g v e % [ s AR e S
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Figure 10.4: Remaining Features after Clipping
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Surface Display

Surface displays of the TIN model may be an important aid to design. Features

such as Slope Vectors, Shading and 3D visualization can all simplify the design
process.

Plan Displays ‘/

1. File|Open\Tutorial\Terrain\Surface Display\surface display.TER

2. File|Insert \Tutorial \Terrain\Terrain Attributes\themel7_sw.TER
(thisfileisfound in the Terrain\Attributes directory)

3. Select Edit | Terrain Modelling | Calculate Terrain Model to activate the
Terrain Calculation dialog box shown in Figure 11.0. Turn off all options
except Include All. Press OK.

errain Calculation *
¥ Galculats briangles [¥ | Calrulate surface properties
™ Remove all existing contours [~ Create volume Feature(s) ﬂ
r— Triangles

Point Selection, ., . |

Iadrmurm side Izngths I ¥ Include al

2N allier Elevation CHEMgE. . |

[~ Conkours

= | Smoothing  Thinming dist, (project units): ID.I

[~ Major Contours +| [~ Minor Cartours +|

Major Contours | Minor Contours |

Tnterval: IE Shark: WEnd: IW

Calculated range: 260,10 1E30.0

™| Labeling  First [abel space (mm.gy | 20.0

Iext label space (mm i [&0.0

METE: Set Blan Window scale bo autpot scale

Figure 11.0: Terrain Calculation Dialog Box
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Slope Vectors

4. Pressthe E Active Window Options button or select View| Active
Window (Plan) Options. Make sure that the Surface is enabled in the
General tab. Press the Surface tab. Turn on Sope Vectors and press the +
sign beside Sope Vectors.

TIM Slope Yector Options B
—Wectar
[ Fixed size v Auto size

Finirmum length [, ):

Length [mm] per slope unit: ID-5444E

IDegrees j

Mazimurm length [mm.):

V¥ Display at grid locations

Format... |

— Grid
Space ¥ |2DD Space ' |2DD
Ornigir<: IIJ Origin v ID
’TI Cancel |

Figure 11.1: TIN Sope Vector Options Dialog

5. Inthe TIN Slope Vector dialog box, turn off Fixed size and turn on Auto
size. Change Maximum length (mm) to 50. Turn on Display at grid
locations and type in a Spacing for both X and Y of 200 as shown.

6. Zoom in on any location to view the directional arrows close up. Notice
all these arrows point in the downslope direction and the length of the
arrows is directly proportional to the slope. The steeper the slope the
longer the arrow as shown in Figure 11.2
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%’ Terrain - [Plan:1]

[ Fie Edt View Digiizing Cable Analysis Module Window Help -18] x|
D& EEas Do Ra Q@ D[ e
L gR e RS
7 — &%
Field Value | Units
A Index nfa
Easting nfa
Horthing nfa
Elevation nfa
Area nfa Ha
=
=, Length nfa m.
4
|
E4l=]
L M ;IL‘ @ status
s
Ready 780662.0 1081929, 1

Figure 11.2: Jope Directional Arrows

Shading and Quick contours

7. Again open View|Active Window (Plan) Options. Turn off Sope
vectors under the Surfaces tab and turn on Shading/Quick contours. Press
the + sign beside Shading/Quick contours.
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—Shadng———— ~Shading range
© Zoe e
& Eiope m intervals: intervals:
 Aspect Min: ' Auta I-I'Ff IYEHDW j ﬂ

' Light source Maw W Auto ISD.D Iblack lvlﬂ

£ Quick Contours

 Lahtsotrze
Szimuth (deqrees]; ID ﬂ . ) |45 ﬂ
et e seuros] — [ecimation [degress]: =
Backface colorn Icyan ,l ﬂ

QK I Cancel |

Figure 11.3: Tin Shading Options Dialog

Notice that there are five available Shading attributes. In this example only Sope
isused. Try some of the other shading attributes to see what they do. They will
not be explained in this example.

8. Change the Tin Shading options to those in Figure 11.3. Press OK.
Notice the slope coloration. The steeper the slope the darker the color.
The flatter the area the lighter the color.

NOTE: Number of shading intervals: In this example there are 25 shading intervals
between yellow and black. The greater the shading intervals the smoother the
transition from one color to the next

Number of legend intervals. If thismap is printed in a multi-plot window
and alegend is created, the legend would show a color with an interval of
slope breaking the total slope into five equal intervals
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Min/Max shading ranges:. If Auto is checked min and max slopes will be
determined from the maximum and minimum slopes in the file. If unchecked
alimit to the shading slope range can be entered. All other slopes that are
outside of the range will remain white

3D Displays
Another method of visualizing the TIN iswith a 3D Window.

9. Pressthe Active Window Options button E or select View| Active
Window (Plan) Options and turn off Shading/Quick Contours found in
the Surface tab. Press OK.

10. Window | New Window | Graphics| 3D and a 3D window will appear on
your screen.

11. View/|Active Window (3D) Options. Change your 3D options to match
those shown in Figure 11.4. Press OK
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3D Options

% Manual Control (select this o modify camera and karget parameters)
" Show Extents
™ Wigw Current Point

" Drive through | Fly by (along current Feature)

Camera Position Target Position

‘ Implicit from Angles, Distance ﬂ |Use coordinates ﬂ
Azimuth (camera to barget) ,107 Easting () ’W
Inclination {camera ko karget) ,_907 Morthing (Y) ’W
Distance (30} W Elexvation (Z) W

[ Use Current Point
Perspective Angle (0-180 deg.) 18.6 TIN Madel
¥ Display

[ Use Forward leg Far Azim ¥ Shade Triangles

Light (sun) Position “ - ﬂ

v Apply Lighting Effects
P 0 Display Properties
Inclination (degrees) ’20— I e A o J

¥ show Feature Lines
[V Show Current Paint

‘wertical Exaggeration 1
Cancel
Figure 11.4: 3D Options Dialog

NOTE: Always Show Extents: Shows the entire View

Camera Position — Use Coordinates: Allows entry of the coordinates at
which the camerawill be placed and the Perspective Angle. The Perspective
Angleisthe view angle. The larger the angle the larger the view. If Use
Current Point is checked the coordinates will be grayed out and the current
point in the plan window will be used.

Camera Position - Implicit from Angles, Distance: Allows entry of the
Azimuth, Inclination, and Distance to the target (which is a set of coordinates
or the current point) entered in by the user in the Target Position area. If

UseForward leg for Azimis checked then the camera will always face the
direction of travel.

Light (sun) Position: The direction and angle of sun in the sky.
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Figure 11.5: 3D View from GIS Contour Data

Zooming and Panning allow you to navigate the 3D image. The Zoom Tools
toolbar allows you to zoom or pan once after selecting afunction. If you have a
mouse with amiddle button and aroller you can zoom and pan at any time.

12. Click the Pan £ button in the Zoom Tools tool bar, move your cursor
over the 3D window. Click and drag with the left mouse button. Note
how the view moves with your mouse. When you release the mouse the

cursor changes back into its previous shape; you must click the Pan
button again to initiate a second pan.
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13. If you have amiddle mouse (even if it isaroller), move your cursor over
the 3D window, depress and hold the middle mouse button and note that

the cursor changes to the Pan hand £ Continue holdi ng the middle
mouse and drag to perform a Pan operation

14. File | New. Do not save changes.
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Traverse Data

he Terrain Module imports and exports traverse files used by the Survey/
Map and Location modules. This section will describe the procedures for
working with traverses.

To follow the examples and procedures in this section the Mapping and Drafting,
Import Basic, Export Basic, Import Enhanced, Export Enhanced, Profile
Window, and Surface Generation and Contouring function groups must be
enabled. See Function Groups in the On-line help for more information.

If your software license does not include the required Function Groups, when
you open afile or screen layout you will be prompted:

Choose “Keep all file functions and revert to DEMO mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.

Non Permitted Functions Found In File

File contains Functions which are nok permitted.
" Disable file Functions which are not currently permitted.

' Keep 4l file functions and revert to DEMO mode.

Continue I Cancel |

Choose “Kegp dl the functions and revert to DEMO mode”. Examplesin this
section can be completed in Demonstration Mode. Contact Softree to upgrade
your license to permit more functions.
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Creating a Profile from a Traverse ‘/

Road Design Example

A traverse document has been entered into the Survey/Map Module. This
example will demonstrate how to display a profile of the traverse.

1. File| Retrieve Screen Layout. Select
\Tutorial\Terrain\Terrain Survey\profilelLT. profilelLT has Scrall
Bars, TIN, Labels, Grid, North Arrow and Background enabled.

2. FilelInsert File. From the Files of Type pull-down choose Softree
Traverse Document (*.TR1,*.DB1). Select and open
\Tutorial\Terrain\Terrain Survey\road.TR1. Press Open and OK to
bypass the Import Options dialog.

3. From the Windows drop down menu, select ROAD-0 (3D)-Profile: 1
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The ground profile, shown in the Figure 12.0, will appear in the Profile Window.

%, Tenain - [ROAD-0 (3D] - Profile:1]
[] Fils Edt view Digtizing Cable Anclysis Moduls  Window Hsip -TES]
DEHSQ NmeopzEe@aqaa o rees a]

= 410

L

=0

= 360

=

= 360

—

w30

T}

= 30

- 1

= 30

= 0

L]

=~ 280

= m

— 260

ooooooo ssggpssiEzeEEEETEoEEEEEEEEEEEE
Tl I I I I I I I I I I Tl | | | | | | | | | | | I
Ry g e B0 \ 4

Figure 12.0: Profile of a Survey/Map Traverse Document

4. The scale has automatically been set to fit the entire traverse into the
Profile Window. To change the scale: activate the Profile Window. Press

the E Active Window Options button or Select View| Active Window
(Profile) Options to open the Profile Windows dialog box.
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Profile Window Options

—Featurez Displayed————— — Sub-Windows

[ ETs IFED.?-\D-EI 4] Cument |

Projected/Intersected... I

—Scale

Harizantal: IdDDD
Wertical |4UU

™ suto Seale [T Fived Fatin
[~ FivedWindow [ 5nap to point

¥ Scioll Bars [ Snaptogid Dptions... |
V¥ Labels # I Tin Paints Select... |

v Grid T Background

Cancel |

Figure 12.1: Profile Window Options Dialog

5. De-select Auto Scale. Set the Horizontal scale to 4000, the Vertical scale
to 400 (for feet units set the Horizontal scale to 2000, and the Vertical
scale to 200). Press OK.

6. At this point the Profile Window may be blank. Press the <Ctrl + N>
key; the traverse should come into view.

NOTE: The <Ctrl + N> and <Ctrl + B> keyswill change the current point (N=Next
and B=Back).

7. To examinethe profile near the proposed culvert at station 522. Using
<Ctrl + N> and <Ctrl + B> move the current point to station 522 (as
shown in Figure 12.2).
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To display the station numbers, press the E Active Window Options button.
Press the + sign next to Labels. Double click to select Stations. Press OK to
return to main screen. The Station numbers are now displayed.

& Terrain - [RDAD-0 (3D] - Profile:1]

[ | Fle Edt view Digtizing Cable Analysis Module Window Help -
DERESR] e aaqd@ol[ o &L 2R Eez oL X

E |
E om B

E H

F =}

E s

Ll

E s

F

E s

F 20

F s

F

F s |
E

F s

E &

£ [
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r Eq

£ ]

F
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L L) ;
Ready [e0z.4 [z25.9 |Feature-0 (30)

Figure 12.2: Profile with Current Station at 522

8. File| New. Do not save changes.

Creating a DTM from a Radial Survey/

Site Survey Example

The following example imports a map document containing a site survey. This
example demonstrates how to import a map, format the points and createaDTM
with contours.
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The map consists of aradial survey taken from a single setup (See Survey/Map
Tutoria - Radial Surveys for more information) and aroad P-Line traverse.

1

File| Open. Select Softree-Map Document (*.MAP) from the Files of
Type pull-down. Open\Tutorial\Terrain\Terrain Survey\site MAP.

Make sure that Include Sde Shotsis not checked in the Import Options
dialog box. Press OK.

File| Retrieve Screen Layout. Select and open
\Tutorial\Terrain\Terrain Survey\site.ILT.

Press the Zoom Extents | button. Y our Imported Ste Map should
resemble Figure 12.3.
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Figure 12.3: Imported Ste MAP

5. For presentation purposes the imported survey information will be re-
formatted and 'cleaned up'. Select Edit | Select Feature(s) | By Name,

6. Pressthe Un-select All button. Click on the Advanced button and type
RADIAL* in the matching names area as shown in Figure 12.4. Press
the Select button in the Matching Names area. Press OK. The selected
features are displayed in magenta.

Z
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Select feature({s) by name
Feature Mames: Highlighted Itemms Select Matching Mames
P-LIME-O - Select W
»RADIALT-0
VRADIALT- dn-Select

»RADIALT-Z Minimum
wRADIALT-3 Select Al numeric 1D
»RADIALT-4 GER
RADIALTE Un-Select Al numneic 10
+»RADIAL1-E

RADIALL-T Selected Predefined Layers

RADIALT-B b3 ] -
wRADIALT9 _ _
SRADIALTTO __simpe.. || [
wRADIALT-11 U st
SRADIALTA2 __ UnSeect |
»RADIALT13 Usze * or ? wildzard charachers

SRADIALT-T4 to select all similar names.
wRADIALT-15
»RADIALT-1E
wRADIALT1T

»RADIALT-18 ok
»RADIALT-1T
ﬂ Cancel

W Hidden [ Displayed

Figure 12.4: Select Features by Name Dialog

NOTE: The Select Matching names fields in the Advanced section of the Select
feature(s) by name dialog box allows you to enter a character in each field you wish
to match. "?' matches all characters, "*" matches all following characters and an
empty field matches nothing.
For Example
"?2ABC????" or "?ABC*" will match:
1ABC
1ABCXYZ
AABC
It will not match:
ABC
1AB2
Minimum and maximum numeric ID's allow you to select by afeatures numeric ID
(for more information about feature naming see Features in the On-line Help).
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Pressthe Line Style "= button. Set symbolsto Cross. Press OK.

Plan Window Feature Formatting

Symbol

Type: Cross

Color: |Autn j ﬂ
Line/Border

Tves | 0- soli —

et [oack R -] !
Hatching

EpE: |N0ne j

|Autn J J
|Autn J J

[ Also Set Prafile [ ok | cancel |
Figure 12.5: Line-types and Symbols Dialog

Press the Properties =1

button and de-select the Connected property
option. Press OK.

Mame: IHADMU VI

Dizplayed Connected:

If checked, feature points are

[VIElevations connected with a line segmentz

(w]Modelled drawn between each point.

[|Breakline

[ Megative

[ITIM Boundary

[15urf. Afal. Boundary

Cancel |

Figure 12.6: Feature Properties Dialog
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9. Select the P-Linetraverse (the only remaining linear feature) by clicking
on it with the Selection Cursor ¥ .

10. Edit | Modify Selected Feature(s) | Labels or press the Labels #* button.
Select Stations (Survey) by double clicking on the list box entry or
enabling the Display checkbox. Press OK.

Label Selection and Formatting x|

Change labels faor the cument feature

Label | Puozition I

Azimuth -
v Comments [at feature paints]

Culvert [Survey) A v Dizplay

Elevation: =i IS_
+" Floating [not attached to a feature (% Fixed size in points [paper space)

Gradex

Horizontal Distance

Stations
Total 50 Fort... ¥ Transparent

Index Labels [Survey) Yy _ -
W Stati we]
Tatal SO [Survey]
+" Contour Labels =
" DixF Labels
Maorthing-E asting
Point Mumnber
BC/EC Labels j

" Resst existing labels et Defaults | Cancel |

Figure 12.7: Label Selection and Formatting Dialog

~ Wariable size in project unitz [ButaCAD)
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% Terrain - [Plan:1]
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Figure 12.8: Ste Plan after Formatting

11. Pressthe Generate TIN @ button to create adigital terrain model

(DTM) and calculate contours. Set the parameters as shown in the Figure
12.9 PressOK
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Terrain Calculation E
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Figure 12.9: Terrain Calculation Dialog
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#, Terrain - [Plan:1]
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Figure 12.10: Ste Plan with Contours

Y our screen should now display contours of the stream crossing as shown in
Figure 12.10.

12. File| New. Do not save changes.
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Creating Custom Symbols and
Line-types
n this section new symbols and line-types will be created. Tables of symbols

and line-types are store together in TRF files. The default symbol and line
tablefileis called \RoadEng\normal.TRF

Terrain and L ocation documents have private symbol/line tables stored in their
fileswith extension TE1 for Terrain and extension DS3 for Location. The
Survey/Map module always uses the default file normal. TRF.

Creating Symbols ‘/

A Symbol consists of Symbol Items and Text Items. Symbol items are a series of
line segments. Text items are text and font information.

1. Module| Setup. Select the General tab. Press the Symbols button to
activate the Symbols Editor.
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Edit Symbols

Symbals |S_l,lm|:u:n| itemsl Text itemsl

—Available symbols:

Dezcription; IAerw L1

Circle (Large)

@ Triangle (Large)

@ Sguare Aw Cross (Large)

Circle fw Cross (Large)

o

[=

TN

a

=

b3

Duplicate

Delete

Shift up

Shift down

Arrowy L1 e |
@ Benchmark
e MovelSize. .
@ Borrow pit '-{E\* Paste
@ Circle (solid) L Load...
@ Circle Aw x e-Library
® =
r— Current symbol properties;
Ao L1
[~ Rotatable [~ Sizeable -
(] I Cancel | Apply | Help |

Figure 13.0: Symbol Editor Dialog

2. Pressthe Load button. Select and open the symbol table called

\Tutorial\Terrain\Terrain Customization\example.SYM. Y ou will
need to select Softree V31.from the Files of Type dropdown menu.
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NOTE: Symbols and line-types can be loaded from Trandation Files (extension
TRF, TEL, or DS3), old-style symbol or line-typefiles (SYM or LIN), or from
AutoCAD DWG files.

3. Toselect al of the symbolsin thelist, highlight the first itemin the list.
While holding down the shift key, scroll down using either <page down>
or the <down arrow >to highlight all symbols. Press OK.

NOTE: Symbolswill not be loaded if a symbol of the same name aready existsin
the table.

4. Pressthe New button and a new symbol xxx will appear in the Existing
symbolslist. The Symbol items and Text items tabs will be available.

5. Change the Description from xxx symbol to Tree.

6. Click on the Symbol items tab. Press the New button
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Edit Symbols E2

Symbals  Symbol items | Text itemsl

r Ibems available:

Current items Levailable symbols: Add

- B
Scale: l—
Perp. Offset [mm]: l—
Thickness [mm]; l—
Filed [~ Samele  |+|

Hew

Edit... |

Delete I

— Current symbol:

Tree

u] % I Cancel | Spply | Help |
Figure 13.1: Symbol Editor Dialog - Symbol Items Tab

You are ready to draw anew symbol. Notice that the main drawing surfaceis
composed of agrid, and that the Shap To Grid and Add options are activated.

7. Pressthe Zoom =l button until you have zoomed to (x4).

8. Start 4 grid points above the red cross- hair. Click and drag with the
arrow until you draw a straight line that is 4 grid points below the red
cross-hair.

9. Repeat step 8. Thistime start 4 grid points to the left of the red cross-
hairs and finish 4 grid points to the right of the red cross- hair.

10. Draw two more lines that run diagonally as shown in Figure 13.2. Once
you are done press OK.
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Symbol Item Editor

— Symbol points Pointer position: Zoon;
Mum. 8 Hesetl ’73: 932 v 1115 J

Fiedraw |
[

B Cancell

Figure 13.2: Symbol Item Editor

NOTE: This dialog box contains some other useful features. The Reset button will
clear the whole drawing, so that you can redraw the symbol. Activating the Edit or
the Delete options will allow you to edit or delete a line segment by clicking on a
point. The Redraw button refreshes the drawing surface. If you do not want the lines
to attach to grid points, turn off the Shap To Grid option. Up to 20 points can be
added to an item.

11. Pressthe Symbolstab. The new symbol Treeis appearsin the Current
Items list and the sample box.

If the symbol is more complex than the one just drawn (i.e. more than 20 points)
you will have to add portions of the symbol as separate items. Y ou can also add
Available symbols to the Current items list by selecting asymbol in the pull
down box and pressing the Add button.

If the symbol is a closed areayou can:
e Fill it by activating the Fill option.
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e Change the scale to something other than the default value of 1.00
o Perpendicularly offset the item by changing the Perp Offset option.
e Change the thickness of each item.

It is also possible to create symbols from characters and fonts. To make a
compound symbol with one or more characters combined with one or more
graphic items like the one created above.

12. To make a symbol with a single character, select the Symbols tab and
press the New button. Change the Description from "xxx" to Omega.
Click on the Text items tab.

Edit Symbols E2

S_l,lrnbolsl Sumbal terns  Text items |

r—Items available:
Tewt |W <hdd |
Current items:

e
Angle [degrees]: |0
Perp. Offzet [mm]; W

Draw transparent W

Delete

Font...

— Current symbol:

Omega Q

u] % I Cancel | Spply | Help |
Figure 13.3: Symbol Editor Dialog - Text Items Tab
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13. Type W inthe Text field and press the Add button. Press the Font button
to open the Font Selection dialog box. Select Symbol font, if available.
Press OK.

NOTE: Itis possibleto create symbols from other specialized fonts as shown in the

figure below.
2 U= ?][&)=[=fn]A
O < i4OO 0@ ]

Figure 13.4: Symbols Created using Specialized Fonts

Fonts are not provided with the Terrain Module (check your software dealer or
use the Internet to locate specialized font sets).

14. Pressthe Symbols tab. The new symbol Omega appears in the Current
Items list and the sample box. Press Save in the Tables section of the
Terrain Setup dialog. Y ou are prompted with the File Save dialog box to
save this table. Press Cancel.

15. Close the Symbols editor. Continue to step 2 in Creating Line-types or
File | New to close. The symbol table files you create are available from
the Open button.

If you save your file as\RoadEng\normal. TRF it will be the default Symbol and
Line-type tables on your computer.
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Creating Line-types ‘/

Line-types can contain periodic symbols and text as well aslines.

To load the Symbols Table please see steps 1-3 in the previous example Creating
Symbols.

1. Select Module| Setup. Select the General tab. Press the Line-types button
to activate the Edit Line-types Dialog box. (Figure 13.5)

Edit Line Types [ %]
Line types | Line itemsl Spmbol itemsl Text itemsl

—dwvailable line types:

D escription: Isoﬁd

Existing line tppes:;

B 0 - salid B ——— Duplicate |
1-dash 0 — — — — - Delete |
2odot oo Stitus|
@3- dash-dot ——— e e - = Shift down |
4 - dash-dot-dot - _

— Current Line Type:

Folid

QK I Cancel | Apply | Help
Figure 13.5; Edit Line-types Dialog Box

2. Click on the Load button and select the line-type table called
\Tutorial\Terrain\Terrain Customization\example.LIN. From the
Files of Type— Softree V3.1 Lines (*.lin) Press Open.
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NOTE: Symbols and line-types can be loaded from Trandation Files (extension
TRF, TEL, or DS3), old-style symbol or line-type files (SYM or LIN respectively), or
from AutoCAD DWG files.

3. Toseectdl of theline-typesin thelist, highlight the first item in the list.
While holding down the shift key, scroll down using either <page down>
or the <down arrow >to highlight all line-types. Press OK.

NOTE Linetypeswill not be loaded if aline-type of the same name aready exists
in the table.

4. From the Existing line-types list, scroll until you find the line-type called
Solid (.3 mm) and select it. Thiswill activate anumber of buttons on the
right side of the dialog box, as well astabs at the top of the dialog box.

5. Pressthe Duplicate button. The Solid (.3 mm) will be duplicated at the
end of thelist. Change the Description: from Solid (.3 mm) to Gully with
6 stream.

6. Pressthe Symbol items tab, and the Line-type Editor will change to look
like the Figure 13:6.
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Edit Line Types E2
Line t_l,lpesl Line items ~ Shmbal items | Text itemsl
r Ibems available:
Available syrobols: Add Scale: I
I”°"'e j Perp. Offset [mm): I
Current symbials: — Spacing by distance
Spacing [rmn): I
First space [mm]: l—
— Spacing by points

[ first [ middle [ last

Delete |

— Current Line Type:
Gully with 56 Steam

QK | Cancel | Spply | Help |

Figure 13.6: Line-type Editor Dialog - Symbol Items Tab

7. Scroll through the Available symbols list until you find a symbol called
open arrow (near the end of the list). Select this symbol.

8. Pressthe Add button. The arrow symbol will be added to the Current
symbols: list, and at the start of the Current Line-Type.

9. Un-sdlect the First point option, and the symbol will now reappear every
10mm.

10. Again scroll through the Available symbols list select the symbol called
arrowhead, and select the last point option. The arrowhead is how at the
end of theline.

11. Pressthe Text itemstab. Type S6 in the Text: box, and press the Add
button
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Edit Line Types 1%
Line types I Lire iterns | Spmbaol iterng | Text items |

—Items arailable:

Text: | |

Scale: l:l Angle [degrees): l:l
Current text items: Spacing [mm]: l:l
Firzt Space [mm]: l:l
FPerp. Offzet [mm): l:l

Draw kransparent [

Add | Font.. |

Delete |

— Current Line Type:

30 mm line

h

OK I Cancel | Apply | Help |
Figure 13.7: Line-type Editor Dialog - Text Item Tab

12. Change the Spacing (mm): to 20. Turn off the Draw transparent option.
The text S6 will appear every 20-mm.

13. Click OK to return to the Setup dialog. Press Save in the Tables section
of the Terrain Setup dialog box. Y ou are prompted with the File Save
dialog box to save this table. Press Cancel

Any TRF file you create is available from the Open button. If you save your file
as\RoadEng\normal. TRF it will be the default Line-type and Symbol tables on
your computer.
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Index

3

3D
window, 9, 10

A !

Add
button (for available symbolsin the
symbol items tab of symbol editor),
194
button (in the symbol items tab of the
linetype editor), 199
button (in the text items tab of the
linetype editor), 199
option (in symbol items editor), 193
Adding
in specialized fonts, 196
Advanced
button (in select feature(s)\by name
dialog box), 183
Alphanumeric Id, 21
ASCII
import, 76
Assign new
button (digitizer configuration), 93
Attrib
key on keypad, 162
Automatic
column width control for legends, 47
Automatic Labels
description, 38
Autoscale
(in profile window options), 180
Available
symbols (in symbol itemstab of the
symbol editor), 194

symbols (in the symbol items tab of the
linetype editor), 199

8 |

Breakline
addition, 117

C I

Cable Data
window, 9
Caculate
terrain model, 109, 113, 117, 119, 187
Changing
linetypes, 30, 37
Checkpoints, 8
chord azimuth
entering, 87
chord distance
entering, 87
color
changing, 43
Communications port settings for digitizing,
93
Config
test dialog box, 96
Connected
option (in digitize/draw new feature), 160
Contour
generation from aradial survey, 187
Control + down arrow
keys to make bitmap image smaller, 65
Control + up arrow
keys to make the bitmap image bigger, 65
Control Panel, 94
coordinates
entering viathe keyboard, 85
Creating
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symbols, 190
Ctrl +B
(move to previous point), 162

to move to previous survey station, 180

Ctrl + N

(move to next point), 162

to move to next survey station, 180
curve radius

entering, 87

D I

default directory
installation, 5
delete
point, 20
Delete
key (to delete a point), 20
key to remove selected sub-views, 45
option (in symbol items editor), 194
Demonstration mode, 6
Demonstration Mode, 5
Description
(in linetype tab of linetype editor), 198
in legend sub-view options, 48
Digitize New Feature, 101
Digitize/draw
new feature, 104, 160, 161
Digitizer, 9
configuration, 94
key mappings, 99, 159
Digitizer Driver
choosing, 92
Digitizer test dialogue box, 96
Digitizers, 93
digitizing
track mode, 102
Digitizing
description, 92
options, 103, 160
Draw
transparant option (in the text items tab
of the linetype editor), 200
Drawing Features

with the mouse, 14
duplicate

feature, 34

symbol, 34
Duplicate

button (in the linetype tab of linetype

editor), 198

DXF

file type, 107

import file, 108

importing, 74

layers, 75

e

Edit
calculate terrain model, 109, 117, 119,
187
option (in symbol items editor), 194
Editing Features
with the mouse, 14
Elevation
dialog box, 161
Elevations
option (in digitize/draw new feature), 160
End
key of digitizer, 102, 161, 162
Enter
key of keypad, 161
Esc
key (to restore a point to its original
location), 20
External Format Specification
description, 80

I —

feature
naming, 21
selection, 21
features
definition, 21
Features
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window, 10
Window, 9
Fill
option (in the symbol items tab of symbol
editor), 194
First
option (in the symbol items tab of the
linetype editor), 199
Floating Labels
description, 38
Full Function mode, 6
Function groups, 5, 6

.

Generating
contours for the site, 187

I —

Horizontal
scale (in profile options), 180

I —

images

BMP, 53

importing, 53

JPG, 53

scaling, 53
Import

menu item, 107, 167, 182
Import DXF Options

diaog box, 107
Importing

features, 107
installation

default directory, 5
Installing digitizers, 93
Items

button (in mult-plot sub-view

options\legend), 48

¢

|abel

sizing and scaling, 13
Labels

adding, 38

description, 38
Last

option (in the symbol items tab of the

linetype editor), 199

Layers

adding, 26

description, 25
Legal Survey

procedure for entering, 85
Legend

adding, 47
Linetypes

changing, 29
lock scale, 14

I VE—

Magnification

double, 14

half, 14
Map

scale (in map sheet orientation), 160

sheet orientation, 104
Map Sheet Orientation, 101
Mapping and Drafting, 12
mapsheet

registration, 104
M apsheet

setup, 104
Max side length, 113
maximize

button, 29
metric units, 7
Middle Mouse

zoom and pan, 175
Modify

selected feature(s), 30, 37
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selected feature(s)\labels, 186
selected feature(s)\linetypes, 185
selected Feature(s)\Move/size, 65
selected feature(s)\properties, 66, 119,
185

Move
cursor, 65

Multi-plot
description, 44
sub-view options, 48
window, 10

Multi-Plot
window, 9

I

New

button (in symbols tab of symbol editor),
192, 195

feature button, 151
sub-view (in Multi-Plot), 45
sub-view\legend, 47
sub-view\scale bar, 48
window\Multi-Plot, 44

Numeric Id, 21

O I

On-lineHelp, 7
Options
button (in import feature set), 107
digitizing options, 160
Orientation handle, 42

. pr |

Pan

button, 175

toolbar buttons, 175
Panning, 175
Perp

offset option (in the synbol items tab of
the symbol editor), 195
Plan
options, 13
window, 9, 10, 99, 103, 108, 159
Planimeter
using adigitizer, 99
Points
window, 9, 10
Position Handle
label, 42
Profile
options, 179
window, 9, 10

I S——

Redraw

button (in symbol items editor), 194
registration

mapsheet, 104
Reset

button (in symbol items editor), 194
Retrieve

screen layout, 54, 107, 117, 178, 182
Rubber sheeting, 67

S !

Same
key of digitizer, 102, 104, 161, 162
Save
screen layout, 101, 160
Scale
change (in the symbol itemstab of
symbol editor), 195
Scale Bar
adding, 47
scales
natural, 12
setting, 12
Scanned
images, 63
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Screen Layouts, 11
Select
button (in select feature(s)\by name
dialog box), 183
feature(s)\by name, 118
Selecting
features, 23
Selection
cursor, 30, 40, 42, 65, 162, 186
Setting up a digitizer, 93
Shift + arrows
to scroll around in multi-plot plan sub-
view, 46
to select multiple featuresin Plan, 30
Shift + Ctrl + Arrow
keys for fine adjustments to the size of
the bitmap image, 65
Smoothing
contours, 111
Snap
to grid (in symbol items editor), 193
Sound
full, 160
partial, 100
Status
window, 9
Status
window, 10, 23
Survey Format
entering coordinatesin, 88
Symbol
itemstab (in linetype editor), 198
items tab of symbol editor, 195
Symbols
adding, 32

— ]

Terrain calculation

dialogue box, 109, 117
Test

button (in digitizer configuration), 95
Text

items tab (in the linetype editor), 199

Thickness

(in symbol items tab of the symbol
editor), 195

Tool Bar, 11

Toolbar
zoom, pan buttons, 175

Triangular Irregular Network (TIN model),
106

U I

Undo
key of keypad, 162
Units, 7
Un-select All
button (in select feature(s)\by name
dialog box), 183

Up
key of digitizer, 161, 162

v

Vectors, 70
Vertical

scale (in profile options), 180
Void

areamodification, 112

w1

Window Types, 10
WINTAB
digitizer driver, 92

Z I

Zoom

toolbar buttons, 175
Zoom Tools

toolbar, 175
Zooming, 14, 175
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