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FEATURED COMMAND
The Fillet and
Intersection Tool

Application Description

A new tool has been introduced for
ArcGISusersin the CEDRA-Intersec-
tion-Tools toolbar which should be of
interest tothoseinvolved inthecreation
of corner lots. Thenew tool istheTrim
Elements to Intersection and/or Intro-

duceFillet tool ¥ shownin Figure 1.
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Figure 1
CEDRA Palette Intersection Tools

With this toal, the user can intersect
any two primitive el ements (two-point
lines, polylines and/or curves), and
*  Createthepoint of intersection,

»  Createthepoint of intersection and
trim theintersecting primitivesto
the point of intersection, and/or

* Introduce alinear, or circular arc
fillet.

Although this tool can be used as a
substitute to the other three intersec-
tion toals, its primary function is the
introduction of fillets. Regarding the
solecreation of intersection points, this
tool hascertain advantages, and certain
disadvantages over the other threein-
tersection tools shown in Figure 1.

Selection Of The Intersecting Ele-
mentsfor | nter section

In selecting the primitivesto be inter-
sected, note the following:

e Aprimitivemaybeatwo-pointline
(hereinafter referredtoasjust line),
apolyline, or acircular curve (here-
inafter referred to asjust curve).

e Thereisnoorder astowhich €e-
ment typeistobeselectedfirstand
which second.

* Thetool isnot repetitive. Thatis,
you cannot pick oneprimitiveand
haveit intersect with many others,
one after the other.

* Acurvetobeintersected with this
tool cannot be defined by picking
apoint, and entering aradius.

Command Of TheMonth bulletin

This month’s issue presents the in-
troduction of a new tool for inter-
secting lines, polylines and curves,
and introducing linear or circular
fillets..

Depending upon thetype of primitives
selected for intersection, there are six
possible types of intersections, indi-
cated bel ow, with eachintersectiontype
yielding one, two, or possibly morein-
tersection points, also asindicated be-
low.

Whenthepossibility existsfor aninter-
section toyield morethan oneintersec-
tion point, regardlessof whether apoint
isto be created at that location, or not,
aselection of oneof theintersectionsis
madebytheprogram. Thebasisfor this

selection is identified in the types of
i ntersections discussion shown bel ow.

Note that the intersection need not be
located within the physical extent of
either primitivebeingintersected.

Typesof I nter sections

1. Linewithanother lineyiddingonly
onepossibleintersection. Thein-
tersection point need not be lo-
cated within the physical extent of
ether primitive.

2. Linewith a polyline yielding at
|east asmanyintersectionsasthere
are crossings of the line with the
polyline. If the polylineintersects
alineat morethan onelocation, the
intersection that isused, istheone
nearest to the user's click that se-
lected thepolyline. SeeFigure?2.
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Figure 2 Line - Polyline Intersection

3. Linewithacurveyiddingtwopos-
sible points of intersection. The
intersection that isused isthe one
nearest to the user's click that se-
lected the curve. SeeFigure 3.
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Figure 3 Line - Curve Intersection

4. Polyline with another polyline
yielding at least as many possible
i ntersectionsasthenumber of times
thepolylinescrosseach other. The
intersection that isused isthe one
nearest to the user's click that se-
lected the second polyline. See
Figure 4. Also refer to the addi-
tional comments bel ow regarding
polylineintersection rules.
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Figure 4
Polyline - Polyline Intersection

5. Polylinewith a curveyielding at
least as many possible intersec-
tions as the number of times the
polyline crosses the curve. The
intersection that isused isthe one
nearest to the user's click that se-
lected thesecond primitive, regard-
lesswhether that primitiveisacurve
or apolyline. SeeFigure5. Also
refer to the additional comments
bel ow regarding polylineintersec-
tionrules.
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Figure 5
Polyline - Curve Intersection

6. Curvewithanother curveyieding
two possible intersections. The
intersection that isused isthe one
nearest to the user's click that se-
lected the second curve. SeeFig-
ureb6.
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Figure 6
Curve - Curve Intersection

Polylinel nter section Rules

Special attention needstobepaidtothe
intersection of polylines with lines,
curves and other polylines. This is
necessary because many a time a
polylineis not adesign polyline, but a
digitized one, and as such it may be
comprised of an extremelylargenumber
of very small segmentsthat createasaw
tooth effect when looked at microscopi-
caly.

Furthermore, even design curvescould
beimported from sourcesthat treat them
as polylines without regard to a corre-

sponding radius as an accessible at-
tributefor recomputation. Withregards
to thisissue, it is noted that although
other toolsof CEDRA-AV cad, CEDRA-
AV cogoand CEDRA-AV parce doforce
acircular curvetoapolylineunder cer-
tain conditions, this specific tool does
not. Assuch, a polyline that does not
have a radius associated with it is
treated asa polyline. A polylineto be
treated as a curve must have
* Aradiusvalue other than zero in
the RAD attribute, and
» Acurvetypevalueof1,2,3or4in
the CTP attribute.

It has been noted above that primitive
linesand curveswill createvalidinter-
sectionsoutsidetheir physical limitsof
graphicextent. Polylineswill alsopro-
ducesuchintersections, but duetotheir
potential configuration, they are sub-
jecttotheconditions, or limitationsiden-
tified below.

Thefollowingcommentsandfiguresare
provided to better demonstrate the in-
tersection selection process by the pro-
gram.

1. Polyline-LinelIntersections:
ShowninFigure7arefour potential
polyline-line intersection condi-
tionsthat could arise.

Inthetop of Figure7, therearetwo
conditions of a line being inter-
sected by two polylines, neither of
which crosses the line. The left
polyline progresses to the top and
left (NW) and away from theline,
whiletheright polylineprogresses
totheSW andtowardstheline. The
indicated corresponding intersec-
tionswill be created regardless of
wheretheclick on either polylineis
made to select such polyline.

Inthebottomof Figure7, apolyline
crosses a line, and then doubles
back totheleft and up fromthel eft
endpoint of the line. The same
polylineextendstotheright andup
fromtheright endpoint of theline,
and continuesto theright and up.
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Figure 7

Potential Line - Polyline Intersections

Notethat, if the click to select the
polylineismadeinthevicinityindi-
cated by the open arrows in said
figure, thecorrespondingintersec-
tion asindicated will be obtained.
However, if the click to select the
polylineismadesomewherearound
the actual crossing of the polyline
with theline, then theintersection
would be at said crossing.

Palyline-Palylinel nter sections:
ShowninFigure8aretwopotential
polyline-polylineintersection con-
ditionsthat could arise.

*  Oneof these conditionsisthe
casein which either or both of the
end segments of a polyline does
not cross the other polyline, as
shown by thearrowsat thetop and
bottom of thefigure.

*  Theother condition involves
all in between polyline crossings,
asshown bythearrowinthemiddle
of thefigure.

The general rule presented before
appliestoall polyline-polylinein-
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tersections. Theclick that selects
the second polyline dictates the
selection of the point of intersec-
tion, beit an actual polylinecross-
ing, or theextension of onepolyline
to meet the other.

Sinceapolylinemay at timesextend
beyond the extent of the current
map display, it ispossiblethat the
point of i nter section may bewel | off
themap display extent.
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selection clicksto
crei tethed ispk yel
int ersection

hisplylne is

selectel It
ind theotheris

select el 2n
<

Figure 8

Potential Polyline - Line Intersections

Polyline-Curvelnter sections:

ShowninFigure9arethreepoten-
tial polyline-curveintersection con-
ditionsthat could arise.
* The first of these
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of the end segments of
a polyline would cross
the curve only if the

polylinewas to be ex- | ™™

Fint Lengh #lrg 1ot Ekment 25
Fist Length ébrg Ind Elemert:. |25

Acuvewillbe exend ef
to intersect ¢ polylneif
theclickto select the
polylneisn adeneirthe
intersection

X, polylnewillnot be

exendel to ntersect with: cuve

Figure 9
Potential Polyline - Curve Intersection

Theother two conditionswill gen-
erateanintersection point depend-
ing upon the click that selectsthe
polyline.

TheUser'sl nput Specifications

Once the primitives to be intersected
have been selected, the user is pre-
sented with theinput dial og box of Fig-
ure10tospecifywhether primitivetrim-
ming and fillet creation are desired or
not.

= | Trim Elements o Imtersection andfor Introduce Fille: E|E|E|

tended.

*  Thesecond condi-
tionisthatinwhich e-
ther or both of the end segmentsof
apolylinewould crossthecurve, if
the curve was extended.

e The third condition is that
whichinvolvesall in between cross-
ings of apolylinewith acurve.

Asof thisversion of the program,
thefirst conditionwill not yield an
intersection. Thatis, apolylinewill
not be extended to meet a curve.

Figure 10

Trim And Fillet Specifications Dialog Box

Therearefivedatafieldsin thisdialog
box, andthey all must beentered appro-
priatedata. If anyinappropriateor in-
valid data is entered, a message box
similar tothat of Figure11isdisplayed,
and the dialog box of Figure 10 isdis-
played again.

Thefivedatafieldstobepopul ated are:
e Trimming of theselected primi-
tives- ThisisaY es/Nochoicedata
field, with"Y es' beingthedefault.
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Fillet Length and/or Radiuz entered
when a Fillet wag not requested:
0/55/0

»

Figure 11
User Input Error Message Box

If theuser selects” No” , theprimi-
tives selected for intersection will
beleft unaltered. Iftheoption"Yes'
is selected, the primitives will be
modified asper theFillet Typepa-
rameter setting.

* Fillet Type selection - Thisisa
choicedatafield, with the choices
being "Line", "Arc" and "None".
Thedefault choiceis"Ling". Note
that filletsmay beintroduced only
whentheintersecting primitivesare
linesor curves. If oneor bothofthe
selected primitivesisa polyline, a
fillet will not be introduced.

The selection of the"Lineg" option
requiresan entry in the subsequent
two data fields, and the entry of a
zero(O)inthenext datafield (Fillet
Radius). Thisoptionwill not gen-
erate a point at the desired inter-
section of the two selected primi-
tives.

The selection of the "Arc" option
requiresan entry of zero (0) in the
subsequent two data fields, and
theentry of thefillet radiusin the
next datafield. Thisoptionwill not
generate a point at the desired
intersection of the two selected
primitives.

Theselection of the"None" option
requiresan entry of zero (0) in the
subsequent threedatafields. This
optionistheonethat will generate
a point at the desired intersection
of the two selected primitives.

* FilletLength AlongtheFirst Se-
lected Primitive- Thisdatafieldis
reserved for a"Line" typeof fillet.

Enter inthisdatafieldthedistance
from thedesired point of intersec-
tiontothefillet end point alongthe
first selected primitive. Iftheprimi-
tive is a curve, the specified dis-
tancewill betreated asan arc, and
not as a chord.

» Fillet Length Along the Second
Selected Primitive- Thisdatafield
is reserved for a "Line" type of
fillet. Enter in thisdatafield the
distance from the desired point of
intersection to thefillet end point
along the second selected primi-
tive. Iftheprimitiveisacurve, the
specified distancewill betreated as
an arc, and not asa chord.

* Fillet Radius - This data field is
reserved for an"Arc" typeof fill et.
Enter inthisdatafield theradiusof
thefillet. Thefillettobecreatedwill
be tangent to both of the selected
primitives.

Trimming Of ThePrimitives

If the user selectsthe "Yes' option in

thefirst datafieldintheinput dialog box,

both of the selected primitives will be

trimmedtothe:

» Filletendpoints, if filletsarebeing
introduced, or

e Pointof intersectionofthe

there are four possibilitiesasin which

intersection quadrant a fillet is to be

introduced. The general premises of
filletinsertion assumethat:

»  Either of theprimitivestobeinter-
sected could bealinein any direc-
tion, or acurveturning cl ockwiseor
counterclockwise, and that:

 Thereisnorestriction astowhich
eement is to be sdlected first or
second.

These premises or assumptions pro-
videroom for various options.

ShowninFigurel2 aretwolineprimi-
tives to be selected for intersection.
Notethefollowing:

* It is arbitrarily decided to select
(pick) asthefirg primitive(element)
the line that happens to run from
NWto SE, and asthesecond primi-
tive the line that happens to run
fromNEtoSW.

* Aseach primitive is picked, it is
highlighted, but after both primi-
tives have been picked, only the
second primitive remains high-
lightedasareminder towhichprimi-
tive was selected first and which
second.

twoprimitives.

. o <:',: Xt pickel Ineind positive
Itisnoted that whenaprimitive {irection
istrimmed, theprimitiveisdi- + ~
vided in two portions at the Y ©
point of trimming. Of thesetwo
portions, theonethat iskeptis + O ~The ¢ Dint O
alwaysthelonger one. If this singsintic tethe
is not desirable for either or | g - tivgosi't;"se%"md
both of theprimitives, thenthe A the intersectivn Fr
subject primitive should be s | the et length
broken, or cutoff prior to the et ries
invocation of thissubject tool.

I ntroduction Of Fillets 2nd picked lneand positivedirection .
The 2nd prin itiveistheonbkoneren ¢ ining
Evenin thesimplest condition highlightef & Ferboth prin it ites ¢ re pickef .

of primitive selection, that of
the Line-Line intersection,

Figure 12
Selection Of Line Primitives
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Figure 13 Fillets And Trimming As A Result Of Fillet Length Input

* Also, after both primitives have
been picked, abluearrow andaplus
(+) sign to itsright are displayed
near the pick point that selected
each of thetwo primitives. These
markersindicatetheprimitivespos-
tivedirection.

Having sel ected thetwo primitivestobe
intersected, the aforesaid user input
dialog box isdisplayed.

Tointroducealinefillet, wemust enter
thefillet length (the distance from the
intersection tothefillet'sendpoint on a
primitive) for each of the two selected
primitives. A fillet length may beposi-
tiveor negative, depending uponwhich
intersection quadrant the fillet is de-
siredtobelocated. Referenceismadeto
theplusand minussignsin parentheses
inFigurel2.

Shown in Figures 13(a) through 13(d)
aretheresultant filletsand trimming of
theprimitives(if trimmingisrequested)
asaresult of positiveand negativefill et
length entriesfor theprimitivesof Fig-
ure12. Regardingthetrimming of the
primitives, notethat it istheir longest
portion that has been kept.

Theintroduction of linear filletsasdis-
cussed above could be used to intro-
ducelinearfilletsat corner land parcels,
and to generatesight trianglesat street
intersections.

Tointroduceanar cfillet for thecondi-
tions of the example of Figure 12, we
must enter the radius of thefillet (say
50), rather thantwofilletlengths, which
should beentered aszero (0). Notethat

regardlessof whether apositiveor nega-
tiveradiusisentered, itsabsolute val-
ued will be used.

Sincetherearefour possible quadrants
into which an arc fillet can be intro-
duced, four blue dots are displayed, as
showninFigurel14(a), at thel ocation of
the center of the four possible fillets.

The user should now click at the blue
dot denoting the center of the desired
fillet, for exampletheoneshowninFig-
ure 14(a). Having done this, the pro-
gramisfaced with thetask of selecting
one of the two possible tangent arcs.
Based on program aspects beyond the
scope of this document, the program
selects for the subject examplethe arc
showninFigurel4(b), and askstheuser
if the 360° supplement is desired. A
"Yes' responsewill display said supple-
ment arc, and pose the same question
again. Theprocessisrepeated until a
"NOo" responseisgiven. For thesakeof
this example we will request the first
supplement arc, which will cause the
display of the arc fillet and trimmed
primitivelinesasshownin Figure14(c).
Again, with regardsto thetrimming of
thetwo primitives, notethat thelongest
portion of each primitivehasbeen kept.

Wewill now consider theoccasionwhen
each of the two selected primitivesisa
curve. Theselection processissimilar
tothat of selecting two primitivelines.
Therearetwo basic differences:

* Thebluearrowsandtheir sidekick
blueplus(+) signsaretangential to
the curve at the user's selection
pick, and

Thereareeight potential filletloca-
tions, depending on themagnitude
of theradii and location of thecen-
ters of the two primitives, and the

.
+
*
+

& *<=

N

Clicka t this

fot tobe

the filet

(a) center

(b)

©

Figure 14 Introduction Of An Arc Fillet
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magnitude of the radius of the de-
sredfillet.

Shown in Figure 15(a) are two curve
primitives, their direction bluearrows,
theeight possiblefillet centers, andthe
hollow arrowhead denoting the center
of thepurportedly desiredfillet. Shown
in Figure 15(b) is the program'’s first
selection of thetangent fillet arc, which
for the sake of demonstration we will
consider asthedesirableone. Notein
Figure 15(c) the resultant trimming of
theprimitivecurves, andthat thelonger
arcportion of each primitiveisthepor-
tion that has been maintai ned.

Itisimportant tonotethat if alinefillet

was to be inserted, rather than an arc

fillet, the processwould bethe sameas

that of the two primitives being lines.

For exampleg, if:

*  Thecurveprimitiveselectionisthe
sameasindicatedin Figure15(a),

» Thefirstfilletlengthisspecifiedas
25,

»  Thesecondfilletlengthisspecified
as-25, and

* No trimming of the selected two
primitivesisrequested,

thelinefill et created woul d bel ocated at
theinsideof thetwo curveprimitivesat
theSW end of thecurves, seeFigure 16.
Notethat thefillet wasplaced at the SW
end of the two curves because the sec-
ond curvewasselected by aclick inthat
vicinity

Itisalsoimportant tonote, that if oneof
the primitivesisacurve, and the other
aline, theconceptsof filletinsertion and
trimming of theprimitives, aswell asthe
operational stepswould bethesameas
presented above.

Operational Stepsfor usingthisT ool

0 1 Seect the Trim Elementsto In-
tersection and/or Introduce Fil-

let ™ tool.

Kt select e -
curveprin itive

Clicka t

{} i thisdot
to e the filet
i
= % center
+ ¥ =004 selectel
o curveprin itive (@)

(b)

©)
Figure 15
Introduction Of An Arc Fillet
Between Two Curves
Figure 16

Introduction Of A Line Fillet Between

Two Curves

0 2 Clickatthefirstline, polylineor
curveprimitivetobeintersected.
Keepinmindthatif afilletistobe
introduced, then a polyline
should not be selected. If oneis
sdlected, thecommandwill abort.

O 3 Confirmthesdection.

0 4 Clickatthesecondline, polyline
or curve primitive to be inter-
sected. Keepinmindthat if afillet
is to be introduced, then a
polyline should not be sel ected.
If oneisselected, the command
will abort.

In selecting the second primi-

tive, notethat if:

* A linear fillet isto be intro-
duced, or if

» Afilletisnottobeintroduced,
but instead the point of inter-
section of thetwo primitivesis
to be created with, or without
trimmingtheprimitives,

then the click to sdlect the sec-
ond element should be madein
thevicinity of thedesired inter-
section.

0O 5 Confirmthesdection.

The user's input dialog box of
Figure10isdisplayed.

0 6 Inthedatafieldsof thedial ogbox
indicated bel ow:
e Scroll down in the 1st data
field, and select the"Yes' or
"No" option denoting whether
totrim or not thetwo sdl ected
primitives.

» Scroll down in the 2nd data
field, and select the "Line",
"Arc" or "None" option de-
noting the desired type of fil-
let, or absence thereof.

 Enterthefilletlengthalongthe
first selected primitive, ifaline
filletisto beinserted, or enter
zero(O)ifanarcfillet, or nofillet
isto be introduced.
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 Enterthefilletlengthalongthe
second selected primitive, if a
linefillet isto beinserted, or
enter zero(0) if anarcfillet, or
no fillet isto beintroduced.

 Enter theradiusof thefillet, if
anarcfilletistobeinserted, or
enter zero(0)if alinefillet,or no
fillet isto beintroduced.
0 7 Click at the OK button to accept
the data, and continue with the
operation, or click at the Cancel
button to abort the command,
and start from the beginning.

Note that if in the input dialog
box abovethese ectedfillet type
option is:

* "Line" or "None", the com-
mandwill display theresult of
its computations and termi-
nate. Thecommandwill, how-
ever, remain active thereby
enabling theuser to select two
additional primitivesfor pro-
cessing.

» "Arc", blue dots will be dis-
played at the centers of the
possible fillet solutions. In
this case, continue with the
instructions bel ow.

0 8 Click at the desired blue dot to
select the center of the desired

arcfillet.

The program selects one of the
two possible tangent arcs, dis-
plays it, and asks the user (see
Figurel7) whether its360°supple-
ment should be introduced, or
not.

0 9 Click at the"Yes' button to do
S0, or click at the"No" button to
accept the displayed arc. This
step isrepeated until a"No" re-
sponse is given.

The command now terminates, and it
remains activeto sel ect two additional
primitivesfor processing.

& Trim Elements to Int... g@g|

?r‘/ Okay ta by the 360 supplement ?

e

|

Figure 17
Request To Display The 360° Arc
Supplement

Summary

Although there are several occasions
in which the Trim Elementsto Intersec-

tion and/or Introduce Fillet ™9 tool

may find use, itsprimary intent isto:

* Introducefilletsat the street right-
of-way intersection of corner lots.

» Create sight triangles at roadway
intersections.

*  Augment thepolylineintersection
tools.

Regarding thelast intent, it isnoted that
the other intersection toolsrequire that
an intersection be located within the
confines of apolyline’ s graphic extent.
This new tool does away with this re-
quirement, and will generate an inter-
section outside the graphic extent of a
polyline by extending the first or last
polyline segment. Thedisadvantage of
this new tool for intersecting polylines
isthat theuser isforced to completethe
dialog box of Figure 10.

In addition to the above disadvantage,
there is one point of which the user
should be aware when working with
digitized polylines, or curvesimported
as polylines without a radius as dis-
cussed above. For example, if apolyline
isto beintersected, and itslast segment
near thedesired intersection isso small
that it cannot be detected without zoom-
ing closer, it ispossible that the result-
ant intersection point may not be the
anticipated one. Furthermore, the di-
rection of said end segment may besuch
that the intersection point may be cre-
ated off themap display. Insuch asitu-

ation, theuser may wish to createacir-
cular arc using the Arc 3 tool to ssmu-
late the polyline, if thisis indeed pos-
sible, or modify the polyline removing
the redundant or extraneous vertices
which are causing the problem.

Concluding, the Trim Elements to In-

tersection and/or Introduce Fillet #
tool is a highly functional command
that once the user gets a feel for its
operation, thistool will becomeavital
asset in auser’sdaily operation.

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




