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Polygon Editing -
Shared Sides

Application Description

In the March issue of Command of the
Month we discussed the problem of
having toreshape, or modify asideof a
polygon. Intheapplication of maintain-
ing a topological polygon database,
where overlaps and gaps are not de-
sired, it isimportant to havethe ability
to:

* ldentify parcel polygonsthat over-

lap each other,

e ldentify parcelsthat form gaps be-
tween them, and

* Modify asideof apolygon making
certain that adjacent polygonshave
the same common geometry.

Oneof thetoolsdiscussed in theMarch
issue was the Perform a Topological
Operation tool, g1, (right-most tool in
Figurel). Sincethereeaseof theMarch
issuetwo new options have been added
tothe Perform aTopological Operation
tool to facilitate the editing of polygon
sides. These new options are designed
to ensure that adjacent polygons share
the same side, thereby eliminating any
overlaps or gaps.

Additionally, a new command called
Overlapping Polygons was devel oped
to identify those polygons which over-
lap other polygons.

TheCEDRA Solution

To reshape polygon features, so that
adjacent polygons sharethe sameside,
ArcGIS® users should employ the
CEDRA-Polygon-Tools-2 toolbar, while

CEDRA-PolyTools-T... [¥]

Figure 1
CEDRA-Polygon-Tools-2 Toolbar

ArcView® GlSusarsshould activatethe
CEDRA-Changefeaturesextension.

Shown in Figure 1isthe CEDRA-Poly-
gon-Tools-2toolbar. For ArcView® GIS
users, thefirst threetools, starting from
the left, as well as the last tool in the
toolbar, are located in the CEDRA-
ChangeFeatures extension.
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Thismonth’sissue addresses howto
force adjacent polygonsto sharethe
same side, thereby eliminating over-
laps and gaps.

The Perform a Topological Operation
tool, g1, isthelast toal in the toolbar
shown in Figure 1. Itisthistool that
can be used to force adjacent polygons
to share the same side. Regardless of
theplatform, ArcGISP or ArcVien® GIS,
thistoal functionsthe same.
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Figure2  ArcGIS®
CEDRA-Polygon-Tools Combo-Box
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Figure 3  ArcView® GIS
CEDRA-PolyTools Menu Item

To identify overlapping polygons,
ArcGIS® users should employ the
CEDRA-Polygon-Toals toolbar, while
ArcView® GIS users can activate the
CEDRA-PolyTools extension. Shown
in Figure 2 isthe combo-box provided
by the CEDRA-Polygon-Tool s tool bar,
whileFigure 3illustratesthe menu item
ArcView GIS users will find in the
CEDRA-PolyToolsextension.

The Overlapping Polygons command
can be used to identify those polygons
which overlap each other.

Topological OperationsTool

The two new options which have been
added to the Perform a Topol ogical Op-
eration tool arecalled: SHARED EDGE
and SHARED EDGE WITH BASE FEA-
TURE. TheSHARED EDGE option will
modify thefirst polygon that is selected
with thistool, whilethe SHARED EDGE
WITH BASE FEATURE option will
modify the polygon(s) that are sel ected
second.

To change the side of a polygon or a
group of polygons, the user should:

1 Select the g1 Perform aTopologi-
cal Operation tool at which point
the user is prompted to select the
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Figure 4
Element Confirmation Query

polygon that is to act as the base
feature.

2 Sdect said base polygon, and con-
firmthesdection. A querysimilar
totheoneshownin Figure4 will be
posed, at which point, theuser can
select the button:

*  Yes, toconfirmthesdection.

* No, toignore the feature that
was found, and search for an-
other feature within the prox-
imity of the click that was
made.

e Cancd, toabort the command.

3 Once the polygon has been se-
lected and confirmed, the user is
asked to select one or more poly-
gons which are to be used in the
topological operation.

These features can be sdected by
ether makingasingle“click”, or by
clicking and dragging to make a
rectangle which touches the de-
sired features. Oncethe“click”, or
“rectangl€’ hasbeen made, aquery
message box similar to the one
shownin Figure4 will bedisplayed
asking for confirmation.

Note that this command will pro-
cessboth singleand multipart poly-
gon features. Furthermore, if the
polygon that was selected in Step
2isincluded in this sdlection, this
polygon will beignored. Thatisto
say, if the user wishes to define a
“rectangl€’ in order to select the
polygons, including the base fea-
ture polygon will not causea prob-
lem.

Oncethe second group of features
hasbeen confirmed, thechoicelist
messagebox of Figure5will bedis-
played asking the user to specify
the type of topological operation
to be performed.
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Figure 5
Topological Operation Choice List

Six different types of topological
operations are available in said
choicelist. Thefirst four options
were discussed in the March issue
of Command of the Month. The
two new ones are discussed bel ow.

4. Select the desired operation, and
click at the:

* OK tocontinue.

* Cancel button to abort the
command without any modifi-
cation to the polygon initially
selected.

Selection of the Shared Edge or
Shared Edge with Base Feature
option displays the dialog box of
Figure 6 prompting the user for a
vertex proximity tolerance value
(see the discussion below regard-
ing proximity tolerance).
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Figure 6
Vertex Proximity Tolerance Query

5  Enter theproximity tolerancevalue
inworld units, and click at the:

* OK to perform the specified
topological operation.

» Cancel button to abort the
command without any modifi-
cation to the polygon initially
selected.

M atch PaintsAnd Proximity Tolerance

In determining a shared edge between
adjacent polygons, these optionssearch
for two vertices on the second selected
polygon that are within a user-defined
proximity tolerance to two vertices on
thefirst selected polygon. Theseverti-
cesarereferred to as match points.

Shownin Figure 7 aretwo adjacent poly-
gons. Thepolygon in black represents
the first selected polygon, while the
polygon in green denotes the second
selected polygon. Points A and B rep-
resent thematch points. Thebluecircles
indicatethe proximity tolerancefor ver-
tex matching. If avertex on the green
polygon falls within the blue circle, a
match ismade. Certain rules are then
applied to determine the limits or end
points of the common side.

Figure 7
Adjacent Polygons Common Side

Notethat in determining acommon side
or edge, the polygons do not need to
have the same number of vertices on
the common side, they only need to
havetwo vertices, at aminimum, within
the proximity tolerance.

Under the Shared Edge option, all ver-
tices on the second selected polygon
between the match points, inclusive,
formthecommon sideor edge. Thefirst
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feature selected isthen modified by in-
corporating the common side or edge
between vertices A and B.

Under the Shared Edge with Base Fea-
ture option, the above process is re-
versed. Thatis, al verticeson thefirst
selected polygon between the match
points, inclusive, form the common side
or edge. The second selected polygon
is then modified by incorporating the
common side or edge between vertices
A andB.

Shared Edgeoption

Under this option, the command, after
determining the common side, displays
in the color red the modified shape of

Figure 8
Adjacent Polygons

the first selected polygon. Shown in
Figure 8 isan example of two adjacent
polygons which are to be processed.

Using this command with this option,
the south-most polygon isselected first.
The north-most polygon is then se-

w5

Figure 9
Modified Polygon with Common Side

lected second. Shownin Figure9isthe
modified south-most polygon, in red,
with the common side displayed in a
thick black line.

Notethat if athick black lineisnot dis-
played, it denotesthat no common side
could befound. Oncethecommand is
terminated, thisthick black line disap-
pears.
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Figure 10
Delete Second Set of Polygons Query

The command will now query the user,
see Figure 10, as to whether the poly-
gonsthat were selected second, thefea-
turesused in thetopol ogical operation,
areto be deleted, or not.

Click at the:
*  Yeshutton to dd etethefeaturesthat
were selected second.

*  No button to not del etethefeatures
that were selected second.

Oncetheappropriateresponseisgiven,
thecommand terminates, but it remains
active, so that the user is able to select
another first polygon for processing.
That is, the command is ready to start
fromitsvery beginning.

Figure 11
Final Result of Shared Edge Option

Figure 11 showstheresult of thiscom-
mand with the second polygon that was
selected not deleted. Note that since
the south-most polygon was picked
first, it wasmodified to match the com-
mon side with the north-most polygon.

Shar ed Edgewith Base Featur eoption

Under this option, the command, after
determining the common side, displays
in the color red the modified shapes of

Figure 12
Original Set of Adjacent Polygons

the second set of polygons that were
selected. Shown in Figure12isan ex-
ample of adjacent polygons which are
to be processed.

Using this command with this option,
the street R.O.W. polygon is selected
first. Thepolygonswhich represent the
parcels are then selected second. Un-
der thisoption, the polygonswhich are
picked second will be modified to match
their common sdewith thesirest R.O.W.

polygon.

Figure 13
Second Set of Polygons Modified
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Shown in Figure 13 arethemodified par-
cels, inred, with the common sidedis-
playedinathick black line.

Notethat if athick black lineisnot dis-
played, it denotesthat no common side
could befound. Oncethecommand is
terminated, thisthick black line disap-
pears.

The command will now inform the user
asto how many polygons, of those that
were sdlected second, had a common
side with the first selected polygon.
Shown in Figure 14 isthe information
message box that is displayed when all
of the secondly selected polygons have
a common side with the first selected

polygon.
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Figure 14
Information Message Box

In the case where no common side can
be found, the polygon which is to be
modified isleft unaltered. Thiscondi-
tion occurswhen thereareno two verti-
ces (match points) on the polygons
within the specified proximity tolerance.

An example of thiswould be the poly-
gons of Figure 15 where the specified
proximity toleranceis so small that two
match points can not be found.

Figure 15
Adjacent Polygons Common Side

Command Of The Month 4

Another condition in which acommon
sidewill not be found is shown in Fig-
ure16. Inthiscondition, oneparcd (the
black one) extends partly along one of
the sides of another parcel (the green
one), with no corresponding vertex on
thelatter parcel.
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Figure 16
No Common Side will be Found

In this case, the Relocation 1 tool o
can be used to insert a vertex on the
green polygon asshown in Figure 17.
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Figure 17
Common Side will be Found

Over lapping PolygonsCommand

The Overlapping Polygons command
can be usad to identify the polygons
which overlap other polygons. This
command requiresthe selection of par-
cels belonging to one specific polygon
theme which has been activated in the
table of contents.

This command processes only the se-
lected polygons in the active theme.
Only onethemecan beactiveat thetime

thiscommand isselected. An appropri-
ateerror messageisdisplayedif:

* Thereis no active polygon theme
in the table of contents.

* There are more than one active
polygon themein the table of con-
tents.

* Thereareno sdected polygonsin
the activetheme,

To check for overlapping polygons, the
user should:

1 Activatein the Table of Contents
thethemeor layer that containsthe
parcels to be processed.

2 Sdect the polygons which are to
be processed.

3 Sdect the Overlapping Polygons
command.

Upon activation, the Overlapping Poly-
gons command begins to check for a
single active theme with selected poly-
gons. If none can be found an appro-
priate messageisdisplayed. If thereare
selected polygons, the command will
begin checking for overlapping poly-
gons.

If there are no overlapping polygons,
theinformation message box of Figure
18 will bedisplayed.

Mo overlapping features found.

Figure 18
Information Message Box

Example- Overlapping Polygons

Shown in Figure 19 isa set of selected
polygons which are to be checked for
overlaps. After selecting the polygons,
the Overlapping Polygonscommand is
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Figure 19
Information Message Box

activated, at which point, the process-
ing begins.

Once the processing is complete, the
command displays in the selected fea-
ture color those polygons that overlap
each other, and displays alist message
box containing the Ol Ds of the overlap-

ping polygons.

In thisexampl e, therehappensto befive
overlapping polygons. Specificaly, the
street right-of-way (R.O.W.) polygon
overlapsthree parce polygonsand the
north-most traffic island polygon lo-
cated at the bottom of thefigure. Note
that thereisno overlap with the south-
most trafficisdland, becauseits polygon
isnot highlighted compl etely.

Shown in Figure 20 are the polygons
which overlap each other drawn in the
selected feature color.

Figure 21 showsthe corresponding list
message box, which containsthe OIDs
of the overlapping polygons.

Given thisinformation, thePerformaTo-
pological Operation tool can beused to
force the common side between these

Figure 20
Information Message Box

Command Of The Month 5

Figure 21
Information Message Box

polygons and the street R.O.W. to be
the same, thereby eliminating the over-
lap. The process for performing this
modification would be:

1 Sdectthe g1 Perform aTopologi-
cal Operation toal.

2 Sdect the street R.O.W. polygon
and confirm the selection.

3 Drag arectangle that touches the
polygons to be modified and con-
firmthesdection. If morepolygons
are selected than desired, thiswill
not cause a problem.

If a polygon is selected that does
not have a common side with the
base feature (street R.O.W. poly-
gon in this example), the polygon
will beleftintact (unaltered). If a
polygon is selected that already
sharesacommon sdewith thebase
feature, it too will be left in tact
since the same common side will
be found.

4. Select the Shared Edge with Base
Feature option and click the OK
button.

Since morethan one polygon isto
be modified, thisoption rather than
the Shared Edge option should be
selected.

5 Enter theproximity tolerancevalue
in world units, and click the OK
button. Inthisexample, wewould
useavalueof 0.25.

Thetopological operation will now
be performed and a progress bar
illustrating the status of the opera-
tion will be displayed in the status
bar area.

6. Reviewtheinformation describing
the number of featureswhich were
found with acommon sideand dlick
the OK button.

Summary

For those users who are involved in
mai ntai ning topol ogical databases, the
Overlapping Polygons command and
the Perform a Topological Operation
tool provide excellent tools to identify
and correct overlapping polygons, and
polygons with gaps.

If you have arequest for Command
Of The Month, feel free to phone,
fax or e-mail your request to The
CEDRA Corporation.




