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Before Getting Started

This booklet introduces techniques for creating, altering, and updating vector
geospatial objects in the Editor in TNTmips® and TNTedit™. Vector objects that
you make or import can contain point, line, and polygon elements in strict
topological relationships. Each element may have associated attributes and can
be connected with complex databases. The exercises in this booklet introduce you
to the basic tools used with each element type for vector objects . The Editor also
has tools for editing your CAD, raster, shape, database, and TIN geodata.

Prerequisite Skills This booklet assumes that you have completed the exercises
in the tutorials Displaying Geospatial Data and TNT Product Concepts. Those
exercises introduce essential skills and basic techniques that are not covered
again here. Please consult those booklets for any review you need.

Sample Data The exercises presented in this booklet use sample data that is
distributed with the TNT products. If you do not have access to a TNT products
DVD, you can download the data from Microlmages’ web site. In particular, this
booklet uses objects in the NFRESGIS Project File in the EpiTvECT data collection, and
STATES from the usa_sTATE Project File and staTepop.DBF from the US A data collec-
tion. Make aread-write copy of these files on your hard drive; you may encounter
problems if you work directly with the sample data on the DVD.

More Documentation This booklet is intended only as an introduction to vector
editing in TNT’s Editor. Consult the Advanced Vector Editing tutorial booklet
and numerous Technical Guides available on Microlmages’ web site for addi-
tional information.

TNTmips Pro, TNTmips Basic, and TNTmips Free TNTmips comes in three
versions: TNTmips Pro, TNTmips Basic, and TNTmips Free. If you did not
purchase the professional version (which requires a software license key), you are
using TNTmips Free or TNTmips Basic, which limit the size of your project
materials. All exercises in this booklet can be completed in TNTmips Free,
TNTmips Basic, and TNTmips using the sample geodata provided.

Merri P. Skrdla, Ph.D., 14 October 2011
© Microlmages, Inc. 2000-2011

It may be difficult to identify the important points in some illustrations without
a color copy of this booklet. You can print or read this booklet in color from
Microlmages’ web site. The web site is also your source for the newest
tutorial booklets on other topics. You can download an installation guide,
sample data, and the latest version of TNTmips Free:
http://www.microimages.com
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TNTmips’ spatial data Editor (Main / Edit) offers a
flexible, editing environment that can be used for
simple one-object tasks or complex multi-layer, multi-
object manipulations. You can have one editable
object or a combination of read-only reference lay-
ers with editable layers. You can have multiple types
of objects open for editing at the same time, stacked
in any top-to-bottom order.

Editing operations apply to the currently “active”
layer. As you switch from layer to layer, the editing
tools automatically change according to the data
type of the active layer (raster, vector, shape, CAD,
or TIN).

The active layer may
have many elements.

One or more
elements may
be selected,
or marked.

One marked element
may be active for
editing operations.

All map registration
is automatically
reconciled and
maintained.

You may see editing tools like those in TNTmips in
other software products, but the important thing
about the TNTmips Editor is the way you can edit
multiple geospatially related objects easily and in-
tuitively. You can concurrently edit project materi-
als of all types while TNTmips automatically retains
and reconciles their map registrations. This means
that all the new objects you create can automatically
derive their map registration from other layers, so all
of your project materials have a correct geospatial
relationship.

TNT's Editor

Newly created objects may
have independently defined
map registration, or map
registration derived from
another layer in the editor.

A layer contains one
geospatial object: raster,
vector, shape, CAD, TIN, or
database. TNT automati-
cally reconciles the map
registration and scale of all
layers.

One
editable

layer.

Switch between
one or more
editable layers.

One or more read-only
reference layers may be
present.

The exercises on pages 4-
14 show how to create a
georeferenced vector
object that contains
drainage line elements
traced from a topographic
reference map. This
activity is often called
“heads up digitizing.” Pages
15-17 introduce techniques
used in creating and editing
other vector elements.
Pages 18-22 deal with
creating and attaching
attribute tables.
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Editing Vector Geodata

Add a Reference Layer

Add Reference Objects

In the first set of exercises you will create a new

vector object that contains georeferenced hydrol-

ogy line elements. You will use a reference
layer that is a georeferenced map scan with

RS EHB| % AR

hydrology features, and trace over the hy-

“Editor Group |

drology lines with the TNT editing tools.

Edit Reference Layer

Vocabulary: a reference
layer is a read-only layer
used for visual and spatial
reference. An editable
layer is a layer to which
you can add and modify
elements.

STEPS

M launch the Editor
M click the Add
Reference

Objects icon button
select the map_100
raster object from the
NFRESGIS Project File in
the ebiTvecT sample data

2

]

The map_100 raster object
is a 333 x 269 8-bit color-
mapped section of a 24
scanned 1:100,000 paper

View  Tools

Launch the TNT spatial data Editor by selecting Main
/ Edit from the TNTmips menu bar. TNTmips opens
the Editor-Layer Manager and View windows. Most
menus and icon buttons in the View window are the
same as those you are already familiar with in the
Main / Display process. You can change a reference
layer into an editable layer using the Edit Ref- qz
erence Layer icon on the Editor Layer Man-
ager toolbar.

Adding a reference layer first provides the georefer-
ence for the vector you are going to draw. You can
choose from among the reference layers or other
editable layers to provide the coordinate reference
system for any new object. A new vector object will
have an implied georeference, which means that the
object coordinates will reflect the georeference co-
ordinates.

Editor - View 1

GPS  Opkions  Hatkeys

ROSROQCAHEB M & [T

map of Fresno, California.

It is georeferenced to

1 e ] Pl

Latitude / Longitude map |l

il

coordinates. Each raster |~
cell represents approxi-
mately 20 meters on the
ground. Since this raster

E=figai

|t

a!\u

L._E..L'
T,
n

is georeferenced, any

new layers that you

create using map_100 as a

=]

reference layer can

automatically have the y

il

same georeference

L

==t
ErT T ==

s im Ay

attributes.

Tite to drav: 0,093 seconds |

[+ [w 11947227 Nas 47 8.2 [witsaz227 nas 47 28.2 1:42277 I
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Editing Vector Geodata

Create a Geospatial Vector Object

Use the New Object Values dialog to  [EREA ey

tell the Editor how your new vector | Obect Rsference Setup Helo

object relates spatially to the map_100 RreSHB|-2% B 2REH

choices for georeference, and by de- | ™~

Raster...

fault, the selection highlight is on the | shee

Vector... Group

reference layer. The first panel lists your | .. |resno map (scale 1:100,000)

Fresno Map reference layer. Choosing [H
that item means that your new vector object will
have the same initial spatial extents, orientation, and
map registration as the map_100 reference layer.
This is one of the important benefits of using a refer-
ence layer when you create new spatial objects: your
new object can take its coordinate reference system
automatically from existing georeference, and thus
it will automatically relate correctly to all of your
other georeferenced project materials.

Note that the New Object Values window also lets
you choose the topology level (polygonal, planar,
or network) and whether to include an extents box
for the vector object. You can also specify whether
the vector coordinates are 2D-XY, 3D-XY (contours
with a single elevation value per line), or 3D-XYZ.
For more information on vector topology, consult
the Vector Analysis Operations booklet. Although
the georeference for the object cannot later

STEPS

M click the Create ‘Q
Object icon button
and select Vector from
the menu

M click [OK] in the New
Object Values window
to copy georeference
information from the
selected map_100
reference raster and
create the new object

£l New Object Values

be changed in the Editor, the other param-
ject / Properties from the Editor Layer i
Manager.

Haone

The New Object Values window
offers to create georeference

Mame... INew\u‘actnr {1} f Created by the Spatial Data Editor
eters can be changed later by selecting Ob- | —selct impied Georefernce

User Defined

GourdiiEatesiy

MADZ7 | Geographic

Longitude I

W 11949 41,151 tol W 119 45 03.846

Latiude |
- Create Extents Box

I 36 45 40,509 tul M 36 43 35.119

control derived from the map_100
reference layer. Press the OK
button to accept the georefer-

ence and other parameters M Maintain Standard Attribute T ables

SpeCified in the window. A Maintain Element ID T ables
Extents Made: Im Topalogy Levellm
Coordinates lm

1 Object Scale Yalues

- Element ID Yalues
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Editing Vector Geodata

Change the Vector Line Style

Vocabulary: Line
thickness, color, and pattern
are defined by the current
Line Style.

2% Editor - Layer Manager

Object  Reference  Setup  Help

The Editor uses thin white lines as the default draw-
ing style for vectors. For better visibility in this
exercise, change the line color to red or some other
bright color with a line thickness of 0.5 millimeters.

You can change line styles at any time during an
editing session. You can save line style defi-
nitions and use a single or multiple styles

RBEHE - @R

again and again. Since you are creating hy-

B Editnr Group (2 layers)

Y . RO .
I drology line elements in this exercise, you
will eventually want them to display in blue.

]

ewYector {1}
i mango
~d

STEPS

M click the Layer
Controls icon
button for the new
vector object
select the Lines tab
click [Edit] for Style
select red from the color
palette

change the Width value
to 0.50 millimeters

click [OK] in the Style
Editor and Vector Layer
Controls windows

73

H N REHE

Select the Lines tab and
click [Edit] to open the line
Style Editor.

{"j Vector Layer Controls

Object | Points  Lines

|Palygons | MNodes I Labels | 3D

But since we are tracing over blue pixels in
the reference raster, the intermediate work will be
easier to see in red.

When changing line thickness or any other size pa-
rameter in the TNT products, you want to change
the units first. If you change the numeric value first,
it will automatically change to a new value to reflect
the newly selected units. The At Scale setting be-
low the line width determines how the lines behave
when you zoom in and out. A setting of None means
that the line width does not change as you zoom in
and out. The other two choices (User Defined and
Design) make the lines wider when zoomed in
beyound the set scale and narrower as you zoom
out from that scale.

AEE]

sl Style Editor (VectorStyles)

—DataTips

Show INnne

Unltsl

Preflxl

—Cynamic Labels

Text |Mone :I SEEGIR

Legend Label,. I

1 Draw lines before polygons

R Use multi-pass for improved style joining

Select [all ¥ Speciy StyIEIAH Same ot | [ 19988 Line Style =
T [Tvee € scid Jpatterm D |
IO o P e |
T Sample Pattern M
| R Highlight o | | i
= | Besm Piacesl— P J
SuFflxI = 7
-~ -
Width 0.50 |milimeters ﬂ
AL Scd\ehlone :” / 0.0 M
Texbstylen | Frame Stylel. | Stale Ranige YisitlE lEe)
= I I OK! Cancel | Help
Legend Sty\elzigzag foeul

\ |
Click on a red tile in the color
palette and change the Line
Width to 0.50 millimeters.

oK Clase | Apply [ Help
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Editing Vector Geodata

Select the Add Line Tool

When an editable vector object such as your (e sy eme e =13
new vector is selected in the layer list, the | #ddgemnt———+ ”F“E'S—A‘
ld

LY + L o2
Editor opens the Vector Tools window. The [I/\ & /b 0= 8|l
. . A CEMRYEY ||2a8
Vector Tools window presents a selection of | —oSens
tools for creating and editing elements in a [ & r‘é\ PlA PP R el
vector object. Vector elements do not have
individually assigned drawing styles as CAD Ele- | The Add Line tool opens the
ments do. However drawing styles can be varied by | Add Line Parameters and

script, by attribute, or by theme. Snap Options panels in the
Vector Tools window.

The Automatic line drawing mode lets you add to STEPS
the beginning or end of the line, add new vertices, | & click the Add Line 1;/
and drag existing vertices while drawing or editing button

the line depending on what the cursor is closest to. | ¥ change from Draw g
mode to Stretch u

Change the drawing mode from Draw to Stretch. The mode
Stretch mode lets you see each new line seg-
ment and drag the position of its endpoint [FET TR C e SR LN ()| i=][ 4

before you place it. For the tracing operations |2t m=t e
D oreyouplace it Fortie Hactig op DAL 0" || bw
in these exercises, this ability to move a seg- fls + s s o npumns |5 5 5
ment as you draw to align with the reference | —cperations
image underneath is very helpful. o Il e Vo R e D
—Add Line Parameters

The default __liggeess o 330 &[0 8

Settlng 1S Sffuthin

Automatic. PS5 | spormSelectad> ¥ et

= N
Changeto = |lu -

— Snap Options
Stretch mode. |lsnspto [Fement =]

Snap From |Both Yertices :l
Snap Type | Add Yertex ;I

R Remave Cvershoots

When the cursor is the I Chain Snap Preview Snap

crosshairs §hape, it aqqs t? the Snap Layer [Craated by the Spatial Data Edter ¥
end of the line unless it is within Hlemert_add] | io¢]

the shap distance of the start (|n ILIse tight mouse button o add the current element

which case it adds to the start).
) The cursor and the vertex indicator

change shape as they change function.

¥

A plus (+) symbol cursor on the line A diamond symbol cursor on the
together with a hand cursor indicate line together with a hand cursor
that the vertex will be moved if you indicate that a vertex will be
click and drag. inserted if you left-click.
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Editing Vector Geodata

Add Prototype Line Segments

STEPS

M zoom in on the e
hydrology feature
at the northwest of the
reference map

M click the left mouse
button to extend the
prototype line

M drag each new vertex
to adjust the position of
the new line segment

You are now ready to begin tracing hydrology fea-
tures, creating new line elements as you work. With
the Add Line tool active, each time you click the
mouse, the editor adds a vertex to the line element.
Your first click defines the starting point of the line,
so choose the place where the hydrology runs off
the top edge of the reference map. Then move the
cursor down a short distance and click on one of
the blue hydrology map pixels.

41 Editor, - View 1
View Tools GPS  Options HatKeys . .
ROSRAATEOB oW =l “ w0 OANEE L pe —— frstclick
r I 1L r— | ——— second click
T . | third click
- ]
-+ -~ When in the stretch
s 3 drawing mode, the Edi-
tor draws a prototype
== 5p bl L _-:a segment that joins your
N I — :E first two click locations.
, Tt '"li L=l Click again, a little far-
w i ey ther along the hydrol-
; H"E‘ﬁ_ﬂ_ : ogy feature to add an-
B =1 other segment. Since
= b I .
-‘|ﬂ|w w1 N Juzesss | you are in stretch mOde’

The last vertex of the line is
shown with a circle
graphic. You can drag the
last vertex by holding down
the left mouse button until
the vertex is where you
want it.

The editor
shows the
starting point of a
prototype line
with a box
graphic.

line.

/
Each click adds a new vertex
and a prototype segment to the

you can adjust elastic
segments by dragging each new vertex to just the
right spot. The prototype line does not show in the
red line style we selected as long as the line remains
aprototype. The prototype line color can be changed
by choosing Setup/Preferences in the Editor Layer
Manager and changing the Primary Tool Color on

the Color tabbed panel.

When you finish a
prototype line, “accept”
it by clicking the right
mouse button.

}( Cancel a prototype line that you
don’t want by pressing the Clear
button in the Add Line Parameters
panel of the Vector Tools window.
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Editing Vector Geodata

Accept Line Elements

Trace the hydrology feature south to the place it | STEPS
joins the east-west hydrology feature. If you made | ¥ 2zoom and pan until you

mistakes and want to alter the shape of the proto- have added line
elements across the

—r

type line simply move the cursor to the place you entire map
want to move a vertex and gy ; ur o S
drag it to the desired posi- 42 = H T ol | e
. £ . p ll==R= I = =/ I]ET
tion or insert anew vertex ] 1 =
by left-clicking when the M b =C 2=
vertex indicator is dia- S =382C I & 3
mond-shaped. If satisfied 4 BN= 71

Ey= =18 P~ o

=

with your line, click the
right mouse button to ac-
ceptit. The editor redraws

i
s
I

ey 1
HiiLe
I

s

7
f

B

the new line element in the 3 [EEEE : = SRl ﬁ;&
selected line style. (A later EF == =1 o
exercise describes tech- P St HiE i\
. . = m %] L s
niques of deleting or re- = = = f ] fi
shaping a line after it has S HrttH [HEES)

been added.)

Add a second line element by following the east- | NOte: using the hotkeys or
the blue icons in the View

west hydrology feature. Continue drawing hydrol- window, keep the Add Line

ogy features until you are finished with the map. tool active. If you use a red

A . . ine the i tool in the View window
t any time, you can zoom 1n or out using the icon (e.g., reposition or zoom),

buttons or the + and - hotkeys to work at a higher | the Add Line tool is no

magnification or see more of the map. Youcanalso | longer active. Your

use the space bar hot key to recenter the view when prototype line will reappear
i line that ff the ed £ th when you switch back to

working on a line that goes off the edge of the cur- | 4o aqq Line tool.

rent view. All of the standard display tools are avail-

able in the View window. Note that hotkeys are pro-

vided in the ToolTips for adding elements, filters,

and operations.

Save Early, Save Often

Choose Object / Save from the main window. Use the standard select object
techniques to select or create a Project File, and name your new object Hy-
proLoGY. The Editor also offers an autosave feature. To use autosave, select
Preferences / Save from the Setup menu in the Editor Layer Manager and
specify how frequently you want a reminder to save your work. You can also
enable automatic backups on the Backup tabbed panel. These backups can
optionally occur in the background without you being prompted.
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Editing Vector Geodata

Select Existing Line Elements

STEPS After you accept a line, the Editor draws it in the
M click on the Edit # | currently designated line style. You can extend it or
Element operation | m¥ : . ..
change its shape with the editing tools.

The Vector Tools window provides many ed-
MR iting controls, only a few of which are intro-
YHBATN ’;\’AE‘ duced in this booklet. Editing operations in-
FOBRUAN |2 volve two steps: first, element selection, and

‘_“j Vector Tools - Created by the Sp... IZ”E|®

;)p_-.;trﬂq R IE LS Ry -;,2)(‘ second, element editing. Element selection
Bloment £dt| o] can be performed in a variety of ways. Editing
I operations can only be performed on one ele-
M click on a line element ment at a time. So single mouse click selection is

with the left mouse used in this exercise. The Editor displays individu-

button to select it ally selected lines in the active element color, which

can be changed using Options / Colors in the View
window.

In order to select an element, selection for that ele-
ment type must be turned on in the Editor Layer
¥ X Manager. All element types are selectable by de-
the editing operations fault. Si h Iv added 1i h .
available from the right au 't. ince you have only added lines, there is no
mouse button menu by difficulty in selecting the intended element. In more
toggling on Edit Element on | | complex editing cases, you may want to turn off se-
the Vector tabbed panel lection of other element types to assist you in se-

when you select Setup / lecti he el di
Right Mouse Button. ecting the element you want to edit.

Note: you can also make

- 1/ ki ]
1
. r
— r e -
=1l b
-~ prem—— .I 5
o 1 il .
' ' - 1 1 H selection selection
— on off
| - |
- i =
T | 1 i
- I
= K
I = = k/—\mabels
1 ]
'_I_ Click on the selection arrow in
g. £ '.E:_"'I the Editor Layer Manager to
. o =1 = | turn selection on/off.
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Editing Vector Geodata

Line Editing Operations

When a single line is selected, .

4

you can activate it for editing

operations by clicking the

right mouse button. The line -

is then redrawn with end- [

points that represent the .
. . T
snapping distance. B |

T T

You can reshape the active

dragging vertices. You can tool color.

When a line element is

K . K R activated for editing, it
line by inserting, deleting, or is drawn in the primary

change quickly between
these modes by paying atten-
tion to the vertex indicator or
clicking the middle mouse
button instead of the left
mouse button (to delete a vertex) when the vertex
indicator is the + shape. Sometimes you can get a
better fit by simply dragging a vertex. Where the
line element “cuts corners” on a curve, you need to
insert one or more vertices to correct it. Editing
operations are described more fully on the next page.

Vocabulary: When you select a single line, it becomes
the active element. In order to edit the active element,
you must first right-click. When multiple elements are
selected, you still have one active element and the other
selected elements are referred to as marked elements.

.

| D

‘ -

STEPS

M click the right mouse
button to activate the
line you selected in the
previous exercise

M use the + key positioned
over a line segment that
does not accurately
follow its reference
feature to zoom in

M move the mouse to a
vertex you want to
reposition (vertex
indicator is + shape)
and/or

M position the cursor
where you want to
insert a new vertex
(vertex indicator is
diamond shaped)
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Editing Vector Geodata

Insert, Delete, and Drag Vertices

STEPS The function of a mouse click changes dynamically
M practice changing the

. : as you move along the line. When you are near a
shape of a line using the ..
insert, delete, and drag vertex, the vertex indicator becomes a + shape.
vertex functions When the indicator is this shape, left-click and drag

to move the vertex or click the middle mouse button
to delete the vertex. When the vertex indicator is
diamond-shaped, left-click to insert a vertex.

If you want to keep your changes, click the right
mouse button or [Save]. To discard your changes,
click the Cancel button or just switch to a different
editing operation.

)
J
al

Delete vertices where
too many errant mouse
clicks wandered off the
feature.

) IEI‘"

.f‘: )1 B _.|_‘
'

Insert vertices where

too few mouse clicks did

not conform to the

complex shape of the <&
feature.

HIAN
i

=
o

oy

HH
-4 4

/i
E

Drag vertices where the +
mouse clicks missed the
feature.

[ ]
NIl
\ d
INSERT VERTEX DELETE VERTEX
¢ single left mouse click ¢ single middle mouse button click
e adds a new vertex at click point e removes vertex nearest to click point
e one segment becomes two ¢ two segments become one
: DRAG VERTEX
o e left-click and drag with mouse
e moves a vertex
‘\/‘\. e number of segments does not change
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Editing Vector Geodata

Line elements that you cre-
ate in TNT’s Editor should
have no gaps as long as you
do not disable the automatic
snapping feature. The Edi-
tor joins the end of a new
line to an existing line auto-
matically whenever the new
line is drawn within an ad-
justable snap tolerance dis-
tance.

However, if you import vec-

tor line elements from external data sources, you may
have unwanted gaps between line elements that
should intersect. Gaps are often not apparent ex-
cept at high zoom levels. You should check all inter-
sections for possible gaps. Note that the nodes at
the line end that needs to be snapped, also
called a dangling line, are drawn in a different
color than nodes at intersections. If you are
looking for dangling lines you can open the
Vector Layer Controls, click on the Nodes tab
and increase the Dangling Node size and/or

color.

Advanced users can adjust the automatic snap
threshold, and use a selection query to find dan-

gling line elements automatically.

|

|

Find and Close Gaps

nn'

When you zoom in on an
intersection, it may become
apparent that the lines do
not meet.

Cperations
Rl A S s X

Snap Parameters

Element :I

Both Vertices |

add vertex |

100000001 Screen Pixels

Snap Back Angle |90,000(|degrees

SnapTo
Snap From

Snap Type

Snap Distance:

=
K avoid Crossing Lines
Preview | Active ll

You can choose to
preview the segment
that would be added
for the snap operation. Set your
choice of Preview color at Setup/
Preferences/Color.

STEPS

select the
dangling line
element

set the Snap
Distance to
10 screen
pixels
apply the
Snap
opera-
tion to
close the gap
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Editing Vector Geodata

Remove Overshoots

Zoom in on an intersection, | Line overshoots are short dangling lines that ex-
to look for an overshoot
where one line incorrectly
extends past another.

tend beyond the intersection with another line. In
addition to using the procedure outlined in this ex-
ercise, there is a dangling lines filter that can be
applied to all lines in a vector object.
Line elements that you create in the
Editor should have no overshoots as
long as you do not turn off the Re-
move Overshoots checkbox in the
Snap Options panel when adding
lines. The Editor removes an over-
shoot automatically whenever a new
line is drawn within the currently de-
fined overshoot distance when this
button is toggled on.

Dangling XT?E . However, vectors imported from external data
Lines Filter %%Bﬁ sources may have unwanted overshoots that ex-
tend beyond line intersections. Like undershoots,

. overshoots are often visible only at high zoom
nap Options

SnapTo  |Element x| levels.
Snap From |Both Yertices :I

i vertex ¥ Advanced users can adjust the automatic over-

shoot threshold, and use a selection query to

find overshoot line elements automatically.
Convert Node to Point

LA
A
e

==L
=

@y
=

Snap Type

Remove Overshoak:

I Chain Snap Prewiew Snap

Snap Layer |Created by the Spatial Data Editor ¥

lNhen the Remove Overshoots “Elﬁxems Snap glz?:tm Straighten /Label  Set Contour
oggle is on, the Editor eliminates Lines Attributes Z Values
small overshoots in line drawing. Operatins // 4 \\ //

The dangling line length to remove | P o BT Iy VST I e W ML ﬁxgg\%y‘
automatically is the same as the ) i ZVal — A

snap distance. The Snap Eli':nent Line/ Spline aue glizl;t:nts
Distance is set from the Setup/ Simplification / Auto Generate Labels
Preferences/Vector tabbed panel. Reverse Line Vertices Convert

Dynamic Labels

STEPS

M select an overshoot
line element

M select the Delete
operation

M click the right mouse
button to apply the
Delete operation
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Editing Vector Geodata

Add Points

Five hospital locations are visible on the map_100
reference map. In this exercise, you Wlll create a | aqqa point for each
point element for each hospital. The point tool per- | hospital location.

sists after a point is added, so you i e G
simply need to drag from one loca- i

tion to the next and then right-click

to place another point in the new lo- : ‘r'

R AT

cation. ] L]
! H

You could create a separate vector .I L Hw*

object for the hospitals (refer back

to page 5), but for this exercise we

will use your existing HYDROLOGY #— :
vector object. The Latitude and Lon- I ')
gitude fields in the Manual Entry .i::ﬂlEl !
panel show the current position of - e . "
the Add Point crosshair tool in the View window. | STEPS
You could type in map coordinates from the key- & ;‘zls]‘t’tt;zf Add +
board, but for this exercise, just manually position | &1 click the left mouse
the tool over each hospital point. button on a hospital
Point positions can be subsequently edited by se- | & I;;zgotﬂe point element
lecting the point when the Edit Elements operation by clicking the right
is active and dragging it to a new location. You can mouse button
glso change the drawing style for points by open- “ ﬁ:)i%ittg?;gi(:ttgntgiigﬁf
ing the Vector Layer Controls. click to add

M save your changes

Click on this
icon to open Drag the Add Point crosshair tool with the left mouse button,
the Manual then click the right mouse button to place the point.

Entry panel.
—Add Paint Parameters L Lk
GPS I <None Selected> ¥ [t TI BT

[ 3m X ..L_I = Hosp+

—Manual Entry

Longitude W 119 47 07,520 TTT
Latitude M 36 47 16,013

Elevation 0.00 -

Coordinates. .. INADZ? J Geographic

You may edit map coordinates in the
Manual Entry panel of the Point Edit
Controls window.

1T
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Editing Vector Geodata

Add Polygons
The Add Polygon tool is slightly more complex than
the Add Line tool, which you already know how to
use. As with the line tool, a polygon’s initial vertex

X Editor - View 1

View Took GPS Options HotKeys

ROSRVQTHGR LW E[1" w=20 OAREE L D@

The initial The last vertex is

vertex is marked by a circle.
markedbya / \

box. \ / J

A dashed segment shows how
the polygon would be closed.

is indicated with a
box, and the last ver-
tex is indicated with
a circle. The new
thing you see in the
polygon tool is a
dashed line seg-
ment (between the
initial vertex and the
last vertex) which in-
dicates how the

D polygon would be

Jusaan ]

STEPS

M right click on the Editor
Group entry in the Editor
Layer Manager and
choose Remove All
Layers from the menu

M create a new
vector object Q

M select "None" in the
New Object Values
dialog for Select Implied
Georeference and click
[OK]

M select the Add E:h
Polygon tool

M click the left mouse
button to place a
sequence of vertices

M click the right mouse
button to complete the
polygon

M when you are finished,
discard this new vector
object

closed were you to
complete it by clicking the right mouse button. All
other aspects of the polygon tool are the same as
the line tool.

You can select and edit an existing polygon element
the same way you select and edit a line element.
Use the insert, delete, and drag functions to reshape
a polygon. You can change the drawing style for
polygons on the Polygons panel of the Vector Layer
Controls. Polygon filling is off by default in the
Editor but can be enabled for 2D only or for 2D and
3D if desired.

TNT’s Editor automatically maintains topology for
all vector objects as you edit. The internal topol-
ogy tables record information about things like
line intersections and island polygons. Pro-
cesses that work with vector objects rely on pre-
cise and dependable topology. You can update
topology explicitly by selecting Validate from an
object’s right mouse button menu in the layer list.
To learn more about vector topology, consult the
Vector Analysis Operations booklet.

page 16



Editing Vector Geodata

A label in a vector object is an ele-
ment that has position and style
information, just as a point element
has. Just as you can change the
drawing style and position of a
point element, you can change the
font, text, size, and color of a label.

When the text tool is active, the
left mouse button moves the label
baseline if the cursor is the hand
shape. To make the label larger or
smaller, drag the label's "+" handle

or enter a value in the Height field.

When you click the right mouse button to finish the
label, the Editor displays it in the selected style. You
can select and edit a label with the same selection
technique you use for other elements.

The label you add in this exercise is an independent
label that is not associated with any other vector
element. You can also add labels that are attached
to elements (see the Advanced Vector Editing book- | @1
let). You can experiment with advanced label fea-
tures such as splined baselines and adding leader

lines.

— Add Element

4, Yector Tools - Created by the Spatial Da... g@@

VHBET0 o
‘o oBRMEY

Add Labels

X Editor - View 1

View Took GPS Options HaotKeys

BOSRAAAHEOVusw = [[# ww® BAN

drag the "+" handle
to change the size

of the I/ab}l.\f/_,——-

IF O
_ Fresno Hydrology,

drag the "box" handles/to change
the baseline angle

[+ w 11947 226 Hae 47 08,2

==

[Time to draw: 0.011 seconds

STEPS
M open your
HYDROLOGY Object =
M select the Add
Label tool jak
M click the left mouse
button to move the label
baseline
type label text in the
Add Label Parameters
text field
M change text size,
baseline angle, and
style
M click the right mouse
button to add the label

L |

Fiters
Seldiad
288

Operations

Ll B e U |

3w s X

— Add Label Parameters

Fresno Hydrology

jl The Microlmages web

. site has several color

I~

The height you
enter here is the

Baseline Fit [Straight | Angle -0,86 degrees Flip Bassline
Line Operations [5% *° & &' 3 20 &

1 plates that describe the
use of advanced
labeling features.

height used when ez ¥ ¢ &~
Heinht | 400,000 [meters =1
the Use Element 2B Click on this button to

Height toggle is on

Styls Object

in the Style Editor
window for the
label.

From Vectar Object)

edit the font and style of
the text.

| Element_agd] 2]
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Editing Vector Geodata

Create an Attribute Table

STEPS One of the most useful features that a geospatial
M expand the vector layer system can offer is the association of tabular at-

in the layer list . .
tribute values with each element. Your HYDROLOGY

object should still be open for editing from

Object Reference  Setup Help the last exercise.
TREHR -t @ERER
E?:;‘EE"_’EE:’;; by e Sptiol Dot citor 4| The one thing about an added field that can-
',: - not be changed later is the field type. As soon
aEe | as youadd another field or click OK, the field
B 4| type is frozen. You can change field names
Previous Harked and widths and change or specify units at any
Nexk Marked . 8 .
Show SystamTaties by opening the Properties window. Referto the
Yy opening P
—_— aging Geoattributes and Managing Relational
M right-click on the line Databases booklets for more information on ele-
database entry, ments and associated attributes.
choose New Table .
from the menu, and Follow the sequence illustrated below to create
click Next three fields: Name (type: String, width: 10), Type
M give the new table a (type: String, width: 10), and FlowCapacity (type:
name and description Integer, width: 5). Click the OK button to

5V New Table fEX
Mame Hydralogy

Sy Desrintion Fame, Type, and Flow Capacity
Y2 New Table

How do you want to relate the records to elements?
Previous Next g

|0ne record per element :I

complete the table properties and close the
properties window.

M in the next panel,
change the Attach-
ment Type option to
One Record Per 5% New Table

Pl’Evinus| Mext ‘ Help: | Canca||

Element, then click
eme N enclic +é')< é% Table  Field |Cunstraints
Next twice Tame s |
. Mame: Flow Capacit:
M to create a field, é (2 i = T
click [Add Field] J
) 7
M ?e:ﬁd and edit the Field type [Integer = Eieeresei | e
leld name 5
widkh[~ 5 plazes [T
M choose a data type Urit Type [Volumetric Flow Rt I:l Units Tn Fle[cubic meters per second =
and field length in the Usage] =] rermat| =l
Field Info panel A Readenly I Hidden I Frimary key I Indexed I Unique
| click [OK] after you Ralat:tnkey: one ¥ Scf pP\cklis:F »
el s = Fiel ey
have created the ||| e / Sl
fields indicated in the
last paragraph above / ot ] ]

7
You can specify the unit type for numeric fields.
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Editing Vector Geodata

Enter Attributes

In this exercise, you will enter name, type, and flow
capacity data into the attribute table that you cre-
ated in the previous exercise. For each line segment
of the Fresno HYDROLOGY, you will enter the name of
the feature, its type (canal, ditch, or creek), and its
flow capacity expressed in cubic meters per second.
The values you enter in this case are not important,
butin areal project you would of course want them
to be accurate.

It is often easier to fill out new records in single
record view—more fields are visible without scroll-
ing and anew record is created automatically when
you click on an element with no records attached.
In tabular view, you can click on the New Record
icon or choose Record/New. In either case you get
amenu to choose between record attachment types:
No attachment, Attached to active element, and
Attached to marked elements. Single Record View
has knowledge only of the active element, so the
Attached to active element toggle is the only control
necessary.

You can also create attribute tables for point and
polygon elements. Tables are created and attributes
assigned just as they are for lines.

" When you select an element

that does not yet have

associated data, you
automatically get a new

record in single record
.
.

view.

Table

0=

Mame

Bz w < b w|E

Units

Value

[rame Herndon
[rvpe
[Fiow Capacity

=]

lcanal
L0

J

New attached record - O already attached - 0 already in table|

Im}s

1=

Vocabulary: When only
one element is selected, it
is the active element. If
multiple elements are
selected, they form a
selection set of marked
elements, one of which is
the active element.

BEE

X Editor - Layer Manager
Object  Reference  Setup  Help

R =R T - B E R

a Editnr Group
B [ created by the Spatial Data Editor
B =5 ponts
2k elnes
| imesTaTs
o B Hydrology

B ZDepalygons
k _-fs N}
B A1 labels

STEPS

M open your new

table from the ﬂ &

database list

select Switch to Single

Record View from the

Table menu in the

database viewing

window

M click on a line element in
the view window

M type in values for each

field in the database

viewing window, then

click on the

Attached to active

element toggle

repeat steps 3 and 4

until you have supplied

attributes for all line

elements

save and close the

HYDROLOGY vector object

when you are done

)

The Attached to active element toggle indicates that
the new record is attached to the currently active line
element. If the Attached toggle cannot be turned on
and off, the table attachment type is Related Only or
the table itself is not editable.

page 19



Editing Vector Geodata

Define a Key Field

5% Editor - Layer, Manager. (13144)

Object Reference Setup  Help

Although you can type in vector attributes

RSBt @ EE R

from the keyboard, keyboard entry is te-

B Ed editor Group
Bl /B United states state boundaries
B 495 lines
B B 25377 polygons
| B shabes
_|BroLystars
| & Palygon_D

7] dious and error-prone if you are working
with large existing databases. This and the
next two exercises detail the steps you can
7| follow to attach existing databases to vector

=| elements using the attributes already as-

STEPS
M open usa_sTATE / -
sTATES from the usa

data collection

M open the sTaTES ﬂ‘ =
table from the
table list for polygons

M select Properties from
the Table menu

M select the sTATE_coDE
field and depress the
Primary Key toggle
button on the Field panel

M select Object/ Save in
the Editor Layer
Manager window

M exit the Editor

4% states - Table Properties

signed. Picklists also simplify data entry.
For information on picklists and more information
on key fields, see the Managing Relational Data-
bases and Managing Geoattributes booklets.

The staTE_copE field makes a good key for other
tables to link to, since it contains the ID number used
in all the U.S. Census surveys. Using the state code
also bypasses failure to match field contents be-
cause of differences in capitalization. By establish-
ing STATE_CODE as a primary key, you make it pos-
sible for other tables to link to the sTATES polygons
through STATE_CODE values.

You donotneed to use the Editor to change database
table properties and contents. It can be done in any
process with a Layer Manager. In other processes,
database changes are saved as you go. In the Editor,
youmustexplicitly save the object since the changes
you are making are in a temporary object.

Vocabulary: a primary
key is a field that other

=+ & Table  Field | Constraints
STATE_NAME | ane [srare_cone

tables use to link to. For

Description

5 example, if a table
J attached to vector

A Readonly o Hidden B Primarykey B ndec=d o Unique

Relate tokey: [nane = E=Ein Rk

Next key:  [wone ] | G i |

ok | Cancel| Help

e (= e o U elements designates its
wickh[ 2 Aacee[ 0 ID field as a Primary Key,
nie Type =] units n e =1|| then any other table that
sege [ =1 o] =l has a field containing ID

values in the same range
can link to the vector
elements through that

Primary Key.

See the Managing Relational Databases and Managing Geoattributes booklets for
additional information on key fields and picklists.
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Editing Vector Geodata

Import an Attribute Table

Now thatthe STATE_cobpEtfield in the STATES
tableis established as a Primary Key, you

—Files to Impork

Select Files... | 5elct Date Source . | Remave | Remove Al

can import a population table to the
STATES vector object and the relationship
you wantto establishisready to be made.

1 \DAT Aleditvect|statepop. dbf

—Import Formakt

You could also do these two exercises in
the opposite order. After you import the

Fiter iR [ |0 [

Extension

population table, its population values
can be associated with the corresponding polygon
elements.

You have the option of linking to or copying a table
in many database formats. If you choose to link to
a table, it is available for use in TNT processes and
any other application that can read that format
directly. For example, shapefiles and their associ-
ated dbf files can be used directly (without copying
or linking via import). If you do not import these
files, they can be used and updated in the TNT
products and any other products that read shapefiles
and the associated dbftable. If copied onimport, any
changes made in TNT are only accessible by TNT
processes until exported to another format.

54 Import Parameters

A Link Only

Tex: Encacing [ascrr

Import... | Queue Job... | Save Job...

il Select Object

Select database object to import ko
A copy of the
table is stored
with the vector
object in Project
File format if this
toggle is not on.

Browse |Cata\nq Search | Catalog Results | Catalog List |

Lookin: _ skates = B BEE =3
Path: C:\DAT Ayeditvectiusa_state.rvc

Space free: 13,4 GB
B pispparmedic
2} DispParmview
5% EditParameters

£ Lambert Azimuthal Equal-érea "Tmplied georeference to Lsmbert ¢

Temporary: 13 G

"Spatial Data Editor Parameters”
LineDatabase “Line attribute database"

PaintDatabase “Paint attribute database”

Description
|dBAsE 11 and

STEPS

)

)

select Main / Import from
the TNT menu
click on the
Database Table
filter icon

click on [Select Files]
and choose statpop.dbf
from the USA data
collection

M click on [Next] and then

on [Import]

navigate to the Polygon
Database under the
STATES object from the
previous exercise
click on [OK] (or you
can rename the table
before clicking OK if
desired)

When you reach the New
Object window while
importing a database file to
a database associated
with a vector object, you
are providing the name
and description for a new

ClIC!( on the “:ﬂ:ac;[ﬁlhase “Polygan attribute database” ] database table.

desired = :

datgbase_ to T o = 5% New Object

naVIgate into @HE@ 1 Show Preview  Show Owervigw] Name lm

it and create Description [Database imperted from statepop.dbr &Y
a new table. o | Coneel] [
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Editing Vector Geodata

Link a Second Table by Key

STEPS

M add the sTaTES
vector object in "'é
the Editor or in Display
expand the layer and
the polygon database,
then open the

STATEPOP table ﬂ =
select Properties from
the Table menu

)

)

£ statepop - Table Properties

HX[EE]

Database table properties and record values are
editable in TNTmips in any process that includes a
Layer Manager. The layer can even be a reference
layer when working in the Editor.

Element and attribute relations can be created and
maintained graphically as well as through the Table
Properties window. You can get to this graphical
interface by choosing Edit Relations from the right

AEEREVIAT

HAE
POP_1390

M select the i field and

for Relate to key

M turn on th

H@EE] mouse button menu for a
] [ | database in any Layer Man-
g::.pmlm x|| ager window or by choosing
J, Tools / Database / Edit from
choose STATES.STATE_copE 1 417 the TNT menubar.
- e =1l A field that points to a pri-
S S G D R mary key in another table is
S :;"“; called a foreign key field.
e Indexed toggle Primary key fields are auto-
_o Jlend] b || matically indexed. Index-

M click OK, then click on
the Select icon in
the View window h
and select polygons to
view the related
records in the newly
added table

ing speeds standard database operations by
perfoming the operation in a binary rather than a
linear fashion. Primary key fields are automatically
indexed and it is recommended that you also index
fields.

foreign k

Table Edit Record

O - i 95 5 Gn| k0

< B

Mame Walue

|STATE_CODE |31

When you select any polygon
that has a record in the sTaTES

it Record

i &5 sk || table attached, the record with
|

Value

the same value in the i field in

3

|STATE_MAME [Nebraska  [RH[PS
-I_-he !D Attached record 1 of 1 - 1] Tdb s
fieldin i
the sTaTEPOP table now E;me
links to the STATE_CODE  |[AeeREwaTT

the staTepop table will also be

MAME

associated with that polygon

key in the sTATES table.

POP_1990

1578385

| T—

and is shown as the record

Attached record 1 of 1 - 28 of 51 in kable

attached to the active element.
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Editing Vector Geodata

Undo / Redo

AnUndo feature in the Editor allows you to stepback | STEPS

through recent editing operations and recover the | ¥ create a new T

. . .. vector object ;
previous sta.te of the (.)bj.ect. you are editing. The | & select the Add +
power of this feature is in its ability to undo the Polygon tool and Pk
complex topological changes that the discarded add a number of
edits have caused. In the same way, changes to - golygrg:]:r:?mi?]ts

. . X I wi

related attribute tables are also undone. Click the thg Undo and Lt
Redo button to restore the last change undone. Redo buttons to O

. . see how multiple editin
Each time you click the Undo button, the mostrecent operations car? be 9

editing change is reversed. If you add elements, the reversed
Undo tool removes them. If you modify elements,
Undo restores their pre- [ e

vious Shape and posi_ View Tools GPS Options Hotkeys
tion. The Editor sup- ROSRRCAAHOUBTCL 2 [lX wm@ OAREFE Y Dﬁ( a e

ports up to 50 levels of (\
undo. Use the Prefer-
ences dialog (Setup / E/\A

Preferences / Other) to
specify the number of
levels you want. The
Edi L buttons let you
itor mamta}ns asepa- | pack up during an
rate Undo history for | editing session
each object that is open |
for editing. Thus you
can switch between multiple layers, make edits,
switch to other layers, and retain the ability to Undo

editing operations in each layer. Where Next?

Refer to the the tutorial Advanced Vector Editing and to the Technical Guides on the
Microlmages web site to learn about features not covered in this introduction.

Undo and Redo

[+]a07.5% 142,57 m 13866

4iC You can use the values from any attached database table to automatically
generate label elements. Labels can also be generated on-the-fly.

?EMH Easy to use but powerful Query tools let you create simple or complex
:I“n”v":t";’:lked queries so you can pan to and select elements according to their
. Mark by Query... attributes. See the Building and Using Queries tutorial.

=, | Point and line elements can be assigned a z-coordinate value, so you can edit the
":!} 3D attributes of vector elements.

o T e Microlmages web site has several helpful Technical Guides tha
- The Microl b site h | helpful Technical Guides that
: . give more details about specific features of the TNT Editor: http:/
www.microimages.com/documentation/html/Categories/Editor.htm
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Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes a complete 1ing o professional software for advanced

geospatial data visualization, analysis, and publishing. Contact us or visit our web

site for detailed product information.

TNTmips Pro TNTmips Pro is a professional system for fully integrated GIS, image
analysis, CAD, TIN, desktop cartography, and geospatial database management.

TNTmips Basic

TNTmips Free TNTmips Free is a/free version of TNTmips for students and profession&
als with small projects. You can download TNTmips Free from Microlmages’ web site.

TNTedit TNTeditprovides interactive toolsto create, georeference, and edit vector, image,
CAD, TIN, and relational database project materials in a wide variety of formats.

TNTmips Basic is a low-cost version of TNTmips for small projects:

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

TNTatlas TNTatlas lets you publish and distribute your spatial project materials on CD or
DVD at low cost. TNTatlas CDs/DVDs can be used-on any popular computing platform.

TNTserver TNTserver lets you publish TNTatlases on the Internet or on your intranet. _
Navigate through geodata atlases with your web browser and the TNTclient Java applet.” *
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