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Application Description

We recently encountered a deed which
described a parcel that began at a cer-
tain point, then traversed along a series
of courses with bearings and distances
until it cameto what wewill call pointA.
The parcel description proceeded as
follows:
“thencein a northeasterly di-
rection a distance of 400 feet
more or lessto a point;
thence along a course of
southeast 46 degrees, 50 min-
utes and 20 seconds a dis-
tance of 380 feet to a point;
thence in a southwesterly di-
rection a distance of 600 feet
more or lessto a point;”
which point let us call point B, and
thereafter the parcel description contin-
ued with bearings and distances to the
point of beginning.

Because of the vagueness of the 400
and 600 foot long courses, the deed can-
not be transcribed in one pass with
metes and bounds. Therefore, one has
to start from the point of beginning, and
proceed in one direction to locate point
A, and the start from the point of begin-
ning again and proceed this time back-
wardsto locate point B.

At this point of the parcel transcription
we have the condition presented in Fig-
urel. Thatis, weknow the coordinates
of A and B, the distance and direction
of CD, and the distances AC and DB.
Sinceweknow the coordinates of A and
B, wecan inverse between them and find
the distance and direction of BA. In
essence we have a tetragon of which

we know its four sides,
but none of its angles.

The CEDRA Solution

The solution to this prob-
lem would have been
greatly facilitated had the
deed described the 400°
and 600" coursesasbeing
parallel. Hadthisbeenthe
case, the tetragon would
have been at trapezoid
with the CD course being
its height, thus producing
two right angles.

Since thisis not the case,
and since no one of the

tetragon angles can be

found, an iterative pro-

cesstool hasbeen created

to solved this problem.

Thistool islocated at the bottom of the
CEDRA-Line2-Toolstoolbar shownin
Figure2.
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Thismonth’s issue discusses the use
of a new tool that generates a line
by intersecting two circular curves
with a known bearing and distance.

Asindicated in Figure 3, there are two
possible solutions. Therefore, the pro-
gram makes an initial assumption, and
asks the user for confirmation. If the
user rejects the first solution, then the
program triesto create the alternate so-
lution.

Figure 1
The Tetragon Problem
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Figure 2
The CEDRA-Line2-Tools Toolbar
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Use of the Tool

To use the 5 [Intersect two curves with
bearing and distance]tool , theuser should
first createthe points A and B transcrib-
ing the courses as described in the pre-
ambletothisproblemwiththeaid of the
appropriate CEDRA-AV cogo tools.
Optionally the user may create acircle
about points A and B with the corre-
sponding radius. Having donethis, the
user should.
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Click the /- [Intersect two curves
with bearing and distance] tool .

ClickintheArcMapdisplay at a
point or at acircular.

If thisfeature selection click is:

» Not madenear any feature, the
user is prompted in the status
bar to select the first curve, in
which case repeat the above
step.

* Madeat afeature, theconven-
tional CEDRA feature confir-
mation query box isdisplayed.

Confirm, or not theselection.

If confirmation is given to any
feature type other than that of a
point or circular arc, the user is
prompted in the status bar to
select the first curve, in which
case repeat Step 2.

At this point, the operationa

steps deviate depending on

whether a point or a curve has

been selected.

« If apoint feature has been se-
lected, continue with the next
step.

e If a circular curve has been
selected, go to Step 6 below.

Enter inthe Enter Curve#1 Ra-
dius- ft (m): datafieldthelength
of the first course of which the
distance, but not thedirection, is
known, see Figure 4.
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Click attheOK but-
ton to continue,

or

click at the Cancel
button to abort the
command.

Repeat Steps 2 and
3, and possibly
Steps 4 and 5 if ap-
propriate, to specify
thesecond course of
which the distance,
but not thedirection,
isknown.

Having specified
both courses of
which their length

areknown, themulti-
input dialog box of
FigureSisdisplayed
to introduce the
course having a
known length
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Figure 3

Two Alternate Solutions
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and direction. m

It should be

noted that when
specifyingthedi-
rection of this
course, it should
follow the rota-
tional direction
of the selection
of the preceding
two courses. For
example
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 If the course
AC(seeFigure
1) is selected
first, and the
course DB
(see Figure 1)
is selected second, thus pro-
ceeding in a clockwise rota-
tion, then the direction of the
CD course should be from
point C towards point D.

» |f the AC and DB courses are
selected in the reverse se-
guence, then the direction of
the CD course should befrom
point D towards point C.
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Figure 5

Input Dialog Box for the Entry of the Known Course

Enter in the Intersecting Line
Direction: data field the direc-
tion of the course having the
known direction and length not-
ing the preceding commentary.

Enter intheDistance- ft (m): data
fieldthelength of thecoursehav-
ing the known direction and
length.
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0 9 Enter intheConvergenceToler-
ance: datafieldthedesiredtoler -
ance at which the iterative pro-
cess is to stop,
or
Accept the displayed default
value,

0 10 Scroll down in the Create the
intersection: data field, and se-
lect the:

* Linesoptiontocreatethelines
that represent the courses AC,
CD and DB of Figures1and 3.

 Points option to create point
features at the C and D points
of Figures1 and 3.

» Pointsand L inestocreateboth
points and lines as identified
above.

0 11 Click at the OK button to con-
tinue,
or
click at the Cancel button to
abort the command.

Having clicked at the OK button,
theprogram computesthefirst of
the two solutions, and displays
twosmall red crossesat theloca-
tion of the said points C and D
denoting their location. Inaddi-
tion the program displays the
query dialog box of Figure6 ask-
ing whether their position is de-
sirable, or not.

0 12 Click attheY esbuttonto accept
the solution and display the
specified points, lines or both,
or
click at the No button to cause
theprogramtotry theother solu-
tion and display again the query
dialog box of Figure6,
or
click at the Cancel button to
abort the command.

Clicking at theNo buttonrepeats
the query until the Yesor Cancel
button is clicked.
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Figure 6
Query to Accept a Solution

Note that depending on the position of
points A and B, the size of courses AC
and DB, and thelength and direction of
courseCD, asolution may not converge
withinthespecifiedtolerance, and num-
ber of trialsimposed by the program.

Themaximumnumber of trial sisfixed at
8000. Thisvaueshouldbesufficiently
large enough to determine a solution,
provided one exists. Convergence is
based upon the computed distance be-
ing within the user-specified tolerance
of the user-specified distance. Inequa-
tion form thisis represented by:

Abs(userDis - abis) <= userTol
where, userDisisthelength of thecourse
entered by the user in the data field to
theright of the Distancelabel in Figure
5, and userTol, the convergence toler-
ance, see Figure 5.

Notes

a  Thepoint and line features created
by thistool arestored inthe current
activelayer.

b. If asolution can not be determined
awarning message to this effect is
displayed. In this case, check the
bearing and distance values speci-
fiedinFigureb5, or ater theconver-
gence tolerance value, increasing
the value.

Summary

This tool has been recently added and
userswith asoftware support agreement
should check with The CEDRA Corpo-
ration on how to obtain a software up-
date so as to be able to use this new
tool.

Users coming across geometric prob-
lemsthat are not easily solved with the
tool already present in CEDRA software
should feel free to discuss these prob-
lemswith CEDRA. Morethan likely a
tool can be modified, or asin this case,
created to handle the particular situa-
tion.

As always, should the reader have any
comments or suggestions they should
feel freeto forward them to us.

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