Generative Components 101

Lesson 7: Law Curves

What's a Law Curve?

Glossary: Law Curve. A Law Curve is a Feature, which has a level of control over its
properties, represented in a Law Curve Frame or graph. The X and Y values of the graph
are both Properties of the Law Curve. When we draw a graph we draw an X direction and
a Y direction. The X direction is the Independent and the Y direction is the Dependant (X
can go where it likes but Y is dependent on where X is, as it's always perpendicular to it).

Let's use the example of reading a book. The number of pages in the book is 100. Each
page is represented in the X direction of the graph. The time it takes to read the book is
the Y direction. | am the Law Curve and control the time it takes to read each page. At the
beginning of the book | read quite slowly and the resultant time to read a page is long.
Towards the end of the book | speed up and read quite fast, the resultant time to read
each page is shorter.
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Lets look at the example again using our Bspline curve See how the relationship of the Law
Curve alters the Y Dependant.
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The Distance betwseen the points (Y) is dependant upon the Law Curve, which in tum is
dependant on the number of points on the curve (X}, the independant.



In Scenario 1 the Law Curve is straight and the distance between our points on the Bspline are
equidistant.
In Scenario 2 the distance between our points is variable.

I've done Law Curves before — just give me the quick run-down.
Aren’t we the smart one then! Use the below-right diagram to help you remember the flow.
In a nutshell this lesson will cover the following:

1. Create 3 points :

2. Create a BsplineCurve>ByPointsOnCurve Coordinate System
3. Create a CoordinateSystem>AtModelOrigin \L

4. (Optional) Create a Plane>ByCartesianCoordinates (p|ane)

5. Create a LawCurveFrame<FromPlane

6. Place points inside the Law Curve Frame

7. Edit the points to line up with the Law Curve Frame Law Curve Frame
8. Create LawCurve>ByControlPoints \L

9.

Create points along the Bspline curve using
Points<ByDistanceAlongCurve where the distance is
LawCurve001.DependantVariable

Control Points

Law Curve

Ok, but my friend wants you to go into it in-depth.
Sure thing!

Step 1: Create 3 points.
Step 2: Create a BsplineCurve>ByPointsOnCurve
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= ByPointsOnCurve

: - FitPoints: IPoinkt[ (1) = {point0001, point000Z, poinkd003};

- Support: ISuppork([1) = null
MakePerindicIFPhysicallyClosed: boal = true
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Step 3: Create a CoordinateSystem>AtModelOrigin

Model:String is actually asking you what to name your coordinate system. Lets call our’s
“LawCurve”. Don't forget to put the Quotation Marks in or you will get an error!

Glossary: String. When you see the word String, you are being asked to provide your
own text. Using quotation marks provides us with our very own “text space” — we can write
what we like, as long as we like — as long as it is enclosed by the quotation marks.

Select Feature Type and Property Yalues
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Once you Apply you get a new view window showing our
new Coordinate System called Law Curve. Make sure you
“fit view” so that you can see your Coordinate System.
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In the Symbolic Diagram you will notice the dark blue Coordinate System appear.
Step 4 (optional): Create a Plane>ByCartesianCoordinates

Glossary: Plane. Think of a cube. Each side of the cube is a different Plane. Those that
use 3D will know the Planes by name — Top (the 2D Plane), Front and Side. Everything
we draw is dependant on the Plane. If we rotate the Plane then everything on it rotates
too. A plane, unlike the cube, is actually infinite in size — like a never-ending sheet of
paper. We can create multiple planes on top of one another, for instance you could create
a series of planes, one for each floor of a building. Moving a plane would move everything
on that floor with it. Nice!

Our new plane is to be started on our new CoordinateSystem on the XY Plane, in the
LawCurve view window.

CoordinateSystem: CoordinateSystem([]) = coordinateSystem001

Let's keep the X, Y and Z translations 0.

Step 5a: Create the LawCurveFrame<FromPlane

Y (dependant)
This is where we need to think about numbers. BSpline height |-
Let's create a Law Curve Frame of 15 points in X and
the maximum height of our Bspline in Y. Here we have Law Curve
chosen 25, but it can be anything, including a
GraphVariable.
(NOTE: QraphVarlabIe is the new terminology for " > X (Independant)
GlobalVariable!). 15
Plane: Iplane = plane0001
Xdimension: double =15
Ydimension: double = 25
(Or Ydimension: double = BsplineCurve001.length)
JI?‘II:,‘LL rEduare 1y pe diid FTUper Ly il
These dimensions are the Maximum size of the Law |7 tacueriens
CUI’VG Fl’ame E4:-|--ByFuncti0nSolver
[+ FarAnimation
Lo i B- mePIane
The X axis is our max number of points we can have; e IRaG peneo0nt
XaX|S dOUb|e|:| = SeI’IES(O,15,1) g---\‘dimension; double = bsplineCurve0001 Length
¥awxis: double[] = Series(0,15,1)
. . -axist double[] = Series{0,bsplineCurve0001 . Length, 1)
The Yaxis is the max distance we can have. . FrrmatavisAslntener: hnnl = False

Yaxis: double[] = Series(0, 25,1)
(Or Yaxis: double[] = Series(0, BsplineCurve001.length,1)

To explain, let's say | had drawn my Bspline 30 metres high. If | had written Yaxis: double[] =
Series(0,15,1) then my Law Curve Frame would only cover the first 15 metres height of the
curve. As a result there would be no points appearing on the remainder of the curve. We don’t
actually know the length of the curve we drew, as we placed the points randomly. To get the
Law Curve Frame to cover our whole Bspline curve, we just need to ensure the law curve
points are inside the frame. (Note that you can attach the start and endpoint of the law curve to
the edge of the law curve frame.)



Step 5b:
We didn’t actually need to create a Plane. We could instead use the Coordinate System we
created and specify the property .XYPlane (Law curves are always created in the XY Plane.)

Once we enter our CoordinateSystem place a dot and - il
select the XYPlane from the pull down (double click).

Create the LawCurveFrame<FromPlane

Plane: IPlane = CoordinateSystem.XYPlane
Xdimension: double =15

Ydimension: double = BsplineCurve001.length

Xaxis: double[] = Series(0,15,1)

Yaxis: double[] = Series(0, BsplineCurve001.length,1)

Make sure you fit-view to see the Frame. Note: If you
change the data in your Series, the Law Curve Frame changes. Have a go using the edit tool
and picking the frame.

Step 6: Place 3 points inside your Law Curve Frame.

Can’'t seem to place the points inside the frame? Hold the Control button down, hover over the
LawCurveFrame’s Coordinate System (not the Global CS!) at 0,0 of the frame, and then move
the cursor into the frame.

(NOTE: hovering over the GlobalCS instead of the
LawCurveFrame CS, will result in your points appearing in the
wrong model space.)

Step 7: Edit the points to sit at the right locations on the frame.

Use the edit tool to alter the numbers in the script dialog, first pointto X =0 and Y = 0 and the
last point to 15,15 (or the correct numbers to match your frame). Leave the middle point at this
stage.

Step 8:

Create a LawCurve>ByControlPoints

Choose your new Law Curve Frame.

LawCurveFrame: LawCurveFrame = LawCurveFrame001

Choose you 3 new points as your Law Curve Control;

ControlPoints: Point[] = {point0004,point0005,point0006}

CurveControl: CurveOption = CurveOption.ByPoints (rather than ByPoles)
Order: int=4



Glossary: Order. A Bspline curve® Order defines the curve® distance from the control
polygon® poles. The greater the order number, the further the curve can lie from the poles of
its control polygon. Simply put the order describes smoothness. The higher the order - the

smoother the curve.

Order=2

The Independent Variable X is something we can usually define (Like a number or a Series.)
We have previously defined it as a series, as we do here:
IndependantVariable: double[] = Series(0,15,1)

Select Feature Tyvpe and Property Values

- KPF_Pyvramid

I—Z LawCurve
El- ByCantralPainks
i LawCurveFrame: LawCurveFrame = lawCurveFrame0001[0]
ControlPainks: Point[] = {paint0004, point000S, paint 0006}
CurveControl: CurveOption = CurveOption, ByPoints
Order: int = ¢

Independentiariable: double[] = Series (0,15,1)
SliderPoint: Point = rull

‘. UseSliderPaint: bool = false
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Step 9: Create points along our Bspline curve:
Create Points<ByDistanceAlongCurve
The distance between points is generated by our LawCurve001.DependentVariable

Let’s refer back to our diagram to understand:

Y (dependant . -
( ) - AtPlaneCurvelntersection

EJ By CartesianCoordinates
Law Curve [ ByCoardinatedrray
- By CoordinatesFromE:ernalFile
- By Cylindrical”oordinates
EJ By DirectionAndDistanceFromidrigin
l:'l ByDistanceslongCurye
D Curven ICurvel[ 1) = bsplineCurve0001
- Distance: double([]) = lawZurve000l . Dependentyariable
‘- SkartPoint; IPoink = null

X (Independant) - ByFunction

Distance Between Points

Nurnber of Points on Curve
The Curve is the Bspline curve (don’t get mixed up between the Bspline curve and the law

curve.).



The Distance is defined by the property “dependant variable” of the LawCurve001. Take off any
extra brackets after LawCurve001 before you place the dot.

Glossary: Dependent Variable. Dependent Variable is a Property of a Feature.

The Dependent Variable does not have to be defined by a number or a Series, instead we can
define it by assigning the property .Variable. In the graph above, points on the Y-axis can vary
as the Law Curve position alters.

Therefore when we say DependentVariable we mean, “Y points can change but we don’t know
what too!”

Now use the Move Tool to move the middle point of the Law curve —
notice how the distance between the points on your Bspline change!
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