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FEATURED COMMAND

Create a Polygon given
3 Sides and an Area

Application Description

Suggested to us a short time ago, from
auser, wastheideaof developing atool
which would provide the capability to
create a polygon given three sides and
adesired polygon area. Tryingtobeas
receptive to our user’s requests as pos-
sible, we decided to devel op such atool.

The application was described to us as
beginning with a baseline and two
bounding sides, create a string offset
to the baseline, intersecting the offset
string with the bounding sides to form
a closed figure (polygon). The newly
created polygon would then have to
satisfy a user-specified area. Thethree
sides, baseline and the two bounding
sides, could be comprised of multiple
individual features (two-point lines,
polylines and curves).

TheCEDRA Solution

To address the application of creating a
polygon given three sides and an area,

the [Area Calculation] command, |4/

was developed. At thistime, this com-
mand is available only for ArcGIS® us-
ers and appears in the CEDRA-
AV parcel-Tools toolbar, shown in Fig-
urel.

AreaCalculation - Overview

Theintent of the[Area Calculation] com-
mand is to provide the user the ability
to define three sides for processing, af-
ter which, amulti-input dialog box ispre-
sented, from which, the user specifies
certain parameters.
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Figure 1
CEDRA-AVparcel-Tools Toolbar for ArcGIS Users

In defining the three sides, the command
refersto each side asthe baseline, start
side and end side, respectively. The
baselineisdefinedfirst, followed by the
start sideandfinally, theend side. Each
side may be comprised of multipleindi-
vidual features (two-point lines,
polylinesand curves). A sideisdefined
by the user: (a) by making a “pick” to
select the appropriate feature(s), or (b)
by defining a rectangle which touches
aportion of the desired feature(s).

Command Of The Month bulletin

Thismonth'sissue discussesthe Area
Calculationtool for creating a poly-
gon given three sides and a desired
polygon area.

Once the sides have been defined a
multi-input dial og box isdisplayed, from
which, the user enters the desired area
calculation parameters. Given thisin-
formation, the command begins an it-
erative process.

Step oneisto create an offset baseline.
Shown in Figure 2 are the three sides,
(baseline, start side and end side). In
addition, the offset baseline is shown
using a dashed line pattern. An initial
guess is used to calculate the offset at
which the offset baseline is created.
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Figure 2
Offset Baseline String

Figure 3
Newly Created Polygon

The second step is to intersect the off-
set baseline with the start and end sides
to create a new polygon, see Figure 3.

Thethird step isto compute the area of
the new polygon and comparethisvalue
with the user-specified area value. If
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the difference between the two values
iswithin auser-specified areatolerance,
the command terminates creating the
polygon. If not, the processis repeated
by either increasing or decreasing the
offset value, which isused to create the
offset baseline, until the difference in
area values is within the user-specified
areatolerance.

AreaCalculation - Operation

Once the command has been activated,
performthefollowing:

1. Makeeither apick or definearect-
angle in the map areato select the
feature(s) to be processed. The
feature(s) selected here will com-
prise the baseline.

2. AsshowninFigure4, click at the:
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Figure 4
Feature Selection Confirmation Query

e Cancel button to terminate the
command, the

e No button to reject the feature
selectionandindicatethat Step 1is
to be repeated to select adifferent
set of features, or the

e Yesbuttontoconfirmthefeature
selectionand continuewiththepro-
cessing.

3. Makeeither apick or definearect-
angle in the map areato select the
feature(s) to be processed. The
feature(s) selected here will com-
prise the start side.

4. AsshowninFigure4, click at the:
e Cancel button to reject the fea-
tureselectionandindicatethat Step
3istoberepeatedto select adiffer-
ent set of features, the
e No button to reject the feature
selectionand indicatethat Step 3is
to be repeated to select adifferent
set of features, or the

e Yeshuttontoconfirmthefeature
selectionand continuewiththepro-
cessing.

5. Makeeither apick or definearect-

angle in the map area to select the
feature(s) to be processed. The
feature(s) selected here will com-
prise the end side.

6. AsshowninFigure4, click at the:

e Cancel button to reject the fea-
tureselectionandindicatethat Step
5istoberepeatedto select adiffer-
ent set of features, the

e No button to reject the feature
selectionandindicatethat Step5is
to be repeated to select adifferent
set of features, or the

e Yesbuttontoconfirmthefeature
selectionand continuewiththepro-
cessing.

7. Upon confirmation of the end side

selection, amulti-input dial og box
similar to that of Figure 5 will ap-
pear.
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Figure 5
Feature Selection Confirmation Query

As can be seen from Figure 5, the
user hasagreat deal of control over
how the area calculations are per-
formed. Beginning at thetop of the
dialog box, the user is able to con-
trol thefollowing:

Data Line 1 - Polygon Area -sf (sm)

The desired polygon area can be
expressed in terms of square feet
(sm) or acres(ha). Datalines1and
2 are used for entering the desired
area in the appropriate units. A
nonzero areavaluemust beentered
ineither datalinelor 2, but not both.
Notethat if anegativeareavaueis
specified the polygon will be cre-

ated on the opposite side of the
baseline direction.

DatalLine 2 - Polygon Area - acres (ha)

A nonzero entry in this data field
denotes that the desired polygon
area value is being expressed in
terms of acres (ha).

Data Line 3 - Area Tolerance

The areatolerance value must bea
valuegreater than zero and denotes
themaximum allowable difference
between the computed area of the
new polygon and the desired poly-
gon area as specified in dataline 1
or2.

DataLine 4 - Max. Number of lterations

Themaximum number of iterations
must be a value greater than zero
and denotes the maximum number
of iterationsthat aretobeperformed.
This parameter prevents the com-
mand fromentering aninfiniteloop
(processing without termination).

Data Line 5 - Curve Treatment

This parameter denotes how curve
features are to be treated, either as
circular arcsor aspolylinefeatures.

The user simply selects Yesor No
fromthe choicelist.

Oncethedesired values have been
entered in Figure 5, click at the:

e Cancel button to terminate the
command, or the

e Yesbuttonto begintheareacal-
culation process.

If themaximumnumber of iterations
is exceeded, a warning message
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Figure 6
Warning Message Box
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box similar to that showninFigure
6 will bedisplayed.

At this point, the command can be
repeated, increasing the maximum
number of iterations, or the speci-
fied areavalue can be checked for
validity. That is, apolygon of the
specified area can actually be cre-
atedwithinthesidesthat havebeen
selected.

If the command isunableto create
apolygon, awarning message box
similar tothat showninFigure7will
bedisplayed. Inthissituation, the
user can try reversing the order of
the start and end sides.
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Figure 7
Warning Message Box

If the command is able to create a
polygon, the new polygon will be
placedinthecurrent activelayer. In
addition amessage, similar to that
shown in Figure 8, will appear.

35 trials were made ko create the palygon, Pick the baseline

Figure 8
Successful Polygon Creation Message

Upon completion of its processing the
command remainsactive so that another
polygon can be created. At this point,
the command is in the baseline defini-
tion mode of operation.

If the user wishes to undo the creation
of the polygon, the { Edit} [Undo Create
Polygon] command can be selected.

Summary

The [Area Calculation] command is a
direct result of user feedback. If users
have other requests for specific func-
tionality they should feel free to for-
ward them on.

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




