The CEDRA Corporation’s
ComMmaND ofF THE MoNTH

A monthly infor mation bulletin

M ar ch 2005

FEATURED COMMAND
CEDRA-Polygon-
Tools-2

Application Description

Users who deal with maintaining par-
cels have come across the application
of having to reshape apolygon in order
to meet some geometric condition. This
sometimes includes having to split a
polygon, or subtract an areafrom apoly-
gon. Whilethese are common polygon
editing procedures, this month’s issue
of Command of the Month deals with
the problem of having to reshape, or
modify aside of apolygon. Thisisan
important issue, from a topological
point of view, because when two poly-
gonsshareacommon side, it isimpera-
tive that both polygons share the same
geometry.

TheCEDRA Solution

To reshape polygon features, the
ArcGIS® userscan employ the CEDRA-
Polygon-Tools-2 toolbar, while the
ArcView® GIS users can activate the
CEDRA-ChangeFeatures extension.
Shown in Figure 1 isthe CEDRA-Poly-
gon-Tools-2toolbar. For ArcVien® GIS
users, thefirst threetools, starting from
the left, as well as the last tool in the
toolbar, are located in the CEDRA-
ChangefFeatures extension.

It is these tools that the user can em-
ploy to reshape a polygon or agroup of
polygons. Thefourth and fifth toolsin
the toolbar are intended to provide ad-
ditiona polygon manipulation function-

dity.

For the ArcView® GISusers, thefourth
tool in the CEDRA-Polygon-Tools-2
toolbar can be found in the CEDRA-
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Figure 1
CEDRA-Polygon-Tools-2 Toolbar

GridAQuadrilatera extenson. Thistool
offers the user the capability to subdi-
vide a quadrilateral by specifying the
number of rows and columns, such as
that of the United States Public Lands
system. Thequadrilateral can berepre-
sented by a polyline or a polygon fea-
ture.

The fifth tool appearsin the CEDRA-
SectorPolygons extension. It provides
the user the ability to create polygons
that represent sectors of concentric
circlesemanating from apoint.
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Thismonth’sissue addresses how to
edit and reshape polygons.

All of thetools shown in Figure 1, re-
gardless of the platform in which they
operate, ArcGIS® or ArcView® GIS, func-
tionidentically.

TheChange Featur € s Shape Tool

Thefirst tool in the CEDRA-Polygon-
Tools-2 toolbar isthe Change Feature's
Shape tool. This todl is useful when
the shape of a polygon changes so dra-
matically that it iseasier to changethe
entire shape of the polygon, and not
just a side of the polygon. Note that

this tool will also process line and
polylinefeaturesin addition to polygon
features.

Asan example, consider thecase of an
existing polygon dataset, where one of
the polygons represents the northeast
quarter of asquaremilesection (seeFig-
ure2). In Figure 3, we seethat a new
subdivision has been built which di-

NE

Figure 2
Square Mile w/ Quarter Sections

videssaid quarter into anorth half, and
asouth half divided into eight lots.

Furthermore, the new subdivision is
availablein digital format sothat weare
able to display the new design in
ArcView or ArcMap. With both theex-
isting polygon dataset and the new sub-

NE

Figure 3
NE Quarter Section Subdivided

division dataset displayed, the Change
Feature's Shape tool could be used to
alter the shape of the polygon feature
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representing the northeast quarter sec-
tion of Figure 2. Afterwards, the poly-
gons in the new subdivision dataset,
which represent the eight new lots (see
Figure 3), could be copied into the ex-
isting polygon dataset. The CEDRA-
AVcad command, Copy Selected Fea-
tures, could be used to accomplish this
task.

The approach of altering the shape of
the polygon using this tool eiminates
thealternative of having to cutout a por-
tion of the original polygon. Sincethe
new subdivision dataset contains the
new shape of the northeast quarter sec-
tion polygon, the Change Feature’'s
Shape tool is an easier and faster ap-
proach in ateringtheoriginal polygon’s
shape. Furthermore, thisapproach has
the advantagethat any existing attribute
information associated with thefeature
ismaintained.

To reshape the original polygon, the
user would:

1 Select the =37 Change Feature's
Shapetool.

2 Sdect the polygon which repre-
sentsthe northeast quarter section,
(seeFigure2), and confirm the se-
lection.

3 Sdect the polygon which repre-
sents the new shape of the north-
east quarter section (seeFigure 3).
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Figure 4
Change Features Shape Choice List

At this point, the choice list message
box of Figure4 isdisplayed. Ascan be
seen from thechoicelist of Figure4, the
user isableto processtheoriginal poly-
gon in one of three modes.

Thefirst mode allowsthe user to:
(8 change the shape of the original
selected polygon to resemble that
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of the second selected polygon,
and

(b) change the attribute values of the
original polygon to bethose of the
second polygon selected.

Theattributesthat are changed areonly
those which share the same attribute
name. Sothat if both, theoriginal and
the second selected polygons have an
attribute A, the original polygon will
have its attribute A value changed to
be that of the second polygon.

The exception to this rule is that the
OID, FID or OBJECTID attributeof the
original polygon will beleftintact. That
is, these special attributes are not al-
tered by this command. Thisis ex-
tremely useful for users who are in-
volved with enterprise geodatabases
whereit isimportant to beableto main-
tain these values.

The second modeisidentical tothefirst
mode with the exception that no at-
tribute values are altered. That is, in
thismode only the shape of the original
polygon is changed.

Thethird mode isidentical to thefirst
mode with the exception that only the
attributevaluesarealtered. That is, the
shapeof theoriginal polygonisleftin-
tact. This mode is extremely useful
when it is desired to transfer attribute
valuesfrom onefeatureto another.

TheChangeFeature’'sCourseTool

The second tool in the CEDRA-Poly-
gon-Tools-2 toolbar is the Change
Feature’'s Coursetool. Thistool should
be used when the user wishesto change
asideof apolygon. Notethat the side
of the polygon can be a polyline, and
not just atwo-point line.

Consider the features shown in Figure
5. Thesolid linesrepresent arectangu-
lar polygon, whilethedashed linesrep-
resent the proposed new side or edge.

To change the side or edge of the rect-
angular polygon, the user would:

_ ~

Figure 5
Polygon side to be reshaped

1 Seect the - Change Feature's
Coursetool.

2 Sdecttherectangular polygon, and
confirm the selection.

3 Sdect the line or polyline which
represents the new side, and con-
firm the selection.

Depending upon the direction of the
polygon, two different solutions are
possible. Shown in Figure6isonepos-
sblesolution, whilein Figure 7 the sec-
ond possiblesolution appears. Theuser
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Figure 6
Proposed Solution #1

Figure 7
Proposed Solution #2

is presented with the first solution, at
which point, the user:

4.  Confirms or regjects the modified
shape. If thesolution isconfirmed,
the command terminates and the
user is able to select another fea-
ture (polygon or polyline) for pro-
cessing.

If thefirst solution isrejected, the
second solution, as shown in Fig-
ure7, isdisplayed, at which point,
the user:
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5  Confirmsor regectsthe second pro-
posed modified shape.

If the solution isrejected, therectangu-
lar polygon isleft unaltered. If thesolu-
tion is accepted, the command termi-
nates, and the user is able to select an-
other feature for processing.

The Change Feature' s Course command
initsprocessing determineswhich ver-
ticeson thefirst selected feature, in this
example the rectangular polygon, are
closest to the endpoints of the second
selected feature, in this example the
polyline. If a match can be made for
both endpoints of the second feature,
the program replaces all of the vertices
between the matching vertices of the
first feature, with all of the vertices of
the second feature.

Asafurther example, refer toFigure8, in
which the sdlected featuresarethe same
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(a) Original conditions

(b) Final conditions

Figure 8
Polygon side to be reshaped

as those of Figure 5, except for their
shapes.

TheChange Selected Features Tool

Thethird tool in the CEDRA-Polygon-
Tools-2 toolbar isthe Change Sel ected
Featurestool. Thistool enablesthe user
to change the shape of a set of selected
features in a theme (layer) using the
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shapes of corresponding features in
another theme (layer) based upon a
matching attribute value. This com-
mand issimilar tothe Change Feature's
Shapetool with theexceptionsthat there
isnofeature selection, and that a num-
ber of features can be processed at a
time

Asan example, let usassumewehavea
theme (layer) called A containing 100
polygons. Thistheme (layer) also con-
tainsan attribute (field) called ID, which
isused to uniquely identify each poly-
goninthemeA.

Wethen export 50 of the polygonsfrom
theme (layer) A into theme (layer) B.
Theme (layer) B isthen given toanother
user, who modifies the 50 polygonsin
theme (layer) B, and then returnsthem
tothefirst user intheme (layer) B. Itis
now desired to update the shape of the
50 polygonsin theme (layer) A.

Rather than using the Change Feature's
Shape tool on a one-by-one basis, the
Change Sedlected Features tool can be
used to update all of the polygons that
have been modified at once. This ap-
proach can be taken provided the at-
tribute(field) ID ismaintained. That is,
the values for ID in theme B are not
changed by the user performing the
modifications.

To update the shape of the polygonsin
theme(layer) A, the user would:

1 Sdect the 50 polygons in theme
(layer) A which areto be updated.
In order for thiscommand towork
there must be some features se-
lected.

2 Sdect the Change Selected
Features toal.

If there are no se-

Figure 9
Select Theme Containing New Shapes

lected features, a message to that
effect is presented, and the com-
mand aborts. If there are selected
features, thecommand searchesthe
Table of Contents for all themes
(layers) of the sametype asthe se-
lected features, and then displays
the choicelist box of Figure 9. In
this example, all themes (layers)
which are of the polygon type will
be presented in thischoicelist mes-
sage box.

3 Sdect the theme which contains
the new shapes, which in this ex-
ampleisthetheme (layer) B.

4. Click the OK button to display the
choicelist box of Figure 10 prompt-
ing the user for theattributewhich
isto be used asthematching field.

Figure 10
Matching Attribute Selection

In order to update the shapesin theme
(layer) A, thecommand will link theme
(layer) B to theme (layer) A using the
attribute that is identified in this step.
Thelist of attributesthat are displayed
in thechoicelist messagebox of Figure
10 represent the attributeswhich appear
intheme (layer) B. In order for amatch
to bemade, theattributethat i s sel ected
here must appear in the theme(s) or
layer(s) containing the selected fea-
tures. In thisexample, the user would
select the attribute ID.

After the matching attribute has been
identified, the user is asked if the at-
tributeswhich sharethesamenamesare
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Figure 11
Update Matching Attributes Query
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to be updated, in addition, to the fea-
tureshape. Figurellillustratestheform
of thequery. Thus, if theme A hasthe
sameattribute name astheme (layer) B,
the user is able to change the attribute
value of afeaturein theme (layer) A to
be the same as its corresponding fea-
tureintheme (layer) B.

Ascan beseen from Figure 11, the user
hastheability to (a) abort the command
by selecting the Cancel button, (b) indi-
cate that matching attributes are not to
be updated by selecting the No button,
or (c) indicate that matching attributes
areto beupdated, in addition tothefea-
ture shape, by selecting the Yes button.

If inits processing, thecommand isnot
abletofind amatch based upon the com-
mon attribute, theoriginal featureis|eft
unaltered. Onceall of the selected fea-
tures have been selected, thelink isre-
moved from theme (layer) A.

TheGrid A Quadrilateral Tod

Thefourth tool in the CEDRA-Polygon-
Tools-2toolbar isthe Grid A Quadrilat-
era tool. For ArcView® GISusers, this
tool can be found in the CEDRA-
GridAQuadrilateral extension.

Thistool isuseful when the user wishes
tosubdivideaquadrilateral, such asthe

Figure 12
Quadrilateral to be Subdivided

one shown in Figure 12, by specifying
the number of rows and columns the
quadrilateral isto be subdivided into.

Thequadrilateral that issubdivided can
be represented in theform of apolygon
or apolylinefeature. Regardlessof the
featuretype, there can beno morethan
four sidescomprising the quadrilateral.
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Figure 13
Update Matching Attributes Query

To subdivide a quadrilateral, the user
would:

tool to prompt the user to select
the quadrilateral to be subdivided.

2 Sdect said quadrilateral, and con-
firm the selection. Once the fea-
ture has been selected and con-
firmed, the dialog box of Figure 13
isdisplayed prompting the user for
the number of rows and columns,
aswell as, thetype of featuresthat
areto be created. As can be seen
from the dialog box of Figure 13,
theuser isableto createpoint, two-
point line, polyline and polygon
features.

3 Enterinthedialog box of Figure13
the desired information, and then
click at the OK button to createthe
appropriatefeatures. ShowninFig-
ure 14 are the results of subdivid-

Figure 14
Subdivided Quadrilateral

ing the quadrilateral of Figure 12
into two rows and two columns.

Once the new features have been cre-
ated, the user is able to select another
featurefor subdividingin asimilar man-
ner. For example, Figure 15 showshow

the polygon in thelow left corner of Fig-
ure 14 was further subdivided into two
morerowsand columns.

For those who deal with quarter-quar-
ter sectionsor aliquot parts, thistool is
quiteuseful. Furthermore, theahility to
create different types of features pro-

Figure 15
Subdivided Quadrilateral

vides the user great flexibility in con-
trolling the type of features to be cre-
ated during the subdivision process.

The Sector Polygons T ool

Thefifth tool in the CEDRA-Polygon-
Tools-2 toolbar is the Sector Polygon
tool. For the ArcView® GISusers, this
tool can be found in the CEDRA-
SectorPolygons extension.

This tool provides the user the ability
to create pol ygonswhich represent sec-
tors of concentric circles. Each circle
carriesitsown uniqueradiusvalue. This
functionality is useful when the user is
interested in determining areasthat ema-
nateradially from abase point.

For example, assumethat thereisahaz-
ardouswaste spill whereaharmful gas
has been rel eased. Based upon weather
conditions at the time, the effect of the
gasdissipatesover aphysical distance.
Using thistool the user can createpoly-
gonsthat represent the effect of thedis-
sipation. These polygons can then be
superimposed upon abase map at which
point various types of spatial analysis
techniques can be used to identify lo-
cationsthat would beimpacted the most.

To create circles that emanate from a
point, the user would:
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1 Select the g Sector polygon tool
to prompt the user to select the
point from which the concentric
circles are to be centered about.

2 Sdect said point, and confirm the
selection. Oncethe point has been
selected and confirmed, thedialog
box of Figure 16 is displayed
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Figure 16
Subdivided Quadrilateral

prompting the user to specify the
number of sectors, the number of
rings, and theradiusof eachringin
world units (feet, meters, etc.).

3 Enterinthediaogbox of Figure 16
the desired information, and then
click at the OK button to createthe
appropriate polygons placing them
inthecurrent activetheme (layer).

Figure 17
Polygons w/o Classification
Figure 17 shows the results using

the above data (four ringswith six
sectorsin each ring).

The polygons shown in Figure 17 re-
flect a theme (layer) that has not been

classified. Thatis, al polygonsin the
theme (layer) share the same symbol-

ogy.

When the Sector Polygonstool creates
the polygons, it stores a unique poly-
gon ID under the CNT attribute. Like-
wise, the command stores under the
RING attribute the ring number with
which the polygon is associated.

Figure 18 illustrates a classification
based upon the unique polygon ID val-

Figure 18
Polygons Classified on Unique CNT

ues. As can be seen each polygon is
represented in adifferent color.

Figure 19, on the other hand, represents
a classification based upon the ring

Figure 19
Polygons Classified on Unique RING

number. All polygonswithinaring share
the same color under thistype of classi-
fication.

NativeArcView® or ArcMap® function-
ality can be used to generate these

types of classifications, as well as any
other typethat may be desired..

Perform aTopological Operation

The last tool in the CEDRA-Polygon-
Tools-2 toolbar is the Perform a Topo-
logical Operationtool. Thistool enables
the user to reshape an existing polygon
feature by performing atopological op-
eration on the polygon. With thistool,
theuser isableto perform aCOMBINE,
DIFFERENCE, INTERSECT or UNION
operation on an existing polygon.

To perform such a topologica opera-
tion, the user would:

1 Sdect the g1 Perform aTopologi-
cal Operation tool at which point
the user is prompted to select the
polygon that isto be modified.

2 Sdect said polygon, and confirm
the selection.  Once the polygon
has been selected and confirmed,
the user is asked to select one or
more polygons which are to be
used in the topological operation.
These features can be selected by
either making asingle“pick” or by
dragging arectanglewhich touches
the desired features.

Note that this command will pro-
cessboth singleand multipart poly-
gon features.

Oncethesefeatureshavebeeniden-
tified, thechoicelist box of Figure
20 is displayed asking the user to
specify the type of topological op-
eration that isto be performed.

=]

= Perform a Topological Operation
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Figure 20
Available Topological Operations

Ascan be seen from thechoicelist
box, the user isableto perform four
different types of topological op-
erations.
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3 Sdect the desired operation, and
click at the OK or Cancd button.

Selection of the Cancel button re-
sultsin the command being termi-
nated without any modification to
the polygon initially selected.

Selection of the OK button causes
the command to perform the speci-
fied topol ogical operation. Shown
inFigure2lisanillustration of the
results of the various topological
operations.

Thefeaturesthat areshown in this

figureinthecolor :

* Blue, represent the polygon
thatisinitially selected.

»  Green, represent the second-
ary featureswhich areused in
the topological operation.

* Red, and which are shaded,
represent the result of the to-
pological operation.

Oncethetopological operation has
been performed, the command dis-
plays the result in the color red,
and queries the user whether the
polygons that were selected sec-
ond, the features used in the topo-
logical operation, areto bedeleted,
or not.

4. Click at either the OK, or the No
button as deemed appropriate.

If the Yesbutton isclicked, thefeatures
that were selected second are deleted.
If the No button is clicked, these fea-
tures are not deleted.

Oncetheappropriateresponseisgiven,
thecommand terminates. Thecommand
remains active, sothat, theuser isable
to select another polygon for process-

ing.
Summary

For those users who are involved in
maintaining parcel data, the CEDRA-
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Topological Operations Results

Polygon-Tools-2 toolbar providesexcd -
lent functionality in assisting the user
in performing thistype of application.

The CEDRA-Polygon-Tools-2 toolbar is
available in the CEDRA-AV parcdl,
CEDRA-AVcad and CEDRA-AVparcd
software,

As always should there be any ques-
tionsin how to use thistool bar, or rec-
ommendationsin additional functional -

ity that would be desirable, please let
us know.

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




