RHINO GRASSHOPPER TUTORIAL

WO0O JAE SUNG - WS92@CORNELL.EDU - WWW.WOOJSUNG.COM



STEPO1 - GRID ON SURFACES

o e e
Paams _Logic_ Scalar [ Veor | Cuve  Suface  Mesh essect  XFom

BHNR X s Vie!& REQIEVE AR
b ARAEDISE AR ALY

Fie Edt View Aminge Soluion Window Help
Params  Logic  Scalar | Veclor | Cuve  Suface  Mesh Intersect  XFom

B R .'.mF B’M!d REQIEVE A ®
e BBl | ARAEDESE AT ASY

@ Foen

Setone Curve

et multple Curves.
Manage Curve colection

Clearvalues

Eract parameter

Fie Edt View Aminge Soluion Window Help
Params  Logic  Scalar | Veclor | Cuve  Suface  Mesh Intersect  XFom

.'.mF Wle!¢ REQIEVE AR
1y K pe HRAsDE AT M AN

Manage Curve colection

Cleorvalues

Etact parameter
Reprameteize

@ e

Fle Edt View Amnge Soluion Window Hep
Paams Logc  Scalar | Veslor | Cuve  Sufacs  Mesh Inersect  XFom

mBHeR X FRRSE ARBILVE MMM UHH
BHL HRLnDE ATEM AN

STEPO1_01

+ Draw three lines [Rhino input]
* Note line direction

+ Crv object [GH object]

+ Connect Rhino & GH objects
* RMB, select ‘set multiple curves
* Note line picking order

+ Do the same thing for upper layer

+ Loft object
« Default loft option
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+ Divide object for surface division

+ Number slider setting
 ‘Even numbers’ for U direction

* ‘Integer’ for V direction

+ Connect Divide object to surfaces & sliders



STEPO2 - COMPONENT IDEA

+ By default, points generated through ‘Divide Srf’
object are to be ordered in zigzag fashion.

+ For better control, point ordering method should
be changed into 2 x 2 array or list.

+ Get mid points
* ptO1A = ( ptA(0)(0) + ptA(1)(0)) / 2
e pt02A = ( ptA(1)(1) + ptB(1)(1)) / 2
* pt03A = (ptA(2)(0) + ptA(1)(2)) / 2
* ptO1B = (ptB(0)(0) + ptB(1)(0) ) / 2
* pt02B = (ptA(1)(0) + ptB(1)(0)) / 2
« pt03B = ( ptB(2)(0) + ptB(1)(2) ) / 2

+ Set direction vectors
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+ Draw two interpolate curves.

+ Loft

+ Component expansion

STEP02_02



STEPO3 - VB Scripting
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 ptSetA : points set A from upper surface

* ptSetB : points set B from lower surface
e divU : U direction division factor
« divV : V direction division factor
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On3dpoint
Onddvector
OnPlane.
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Sub RunScripe (ByVal puSeth As List(Of On3dPoinc), ByVal puSecs As List(OF Object), ByVal o
For 1 As Integer = 0 To dsv0

For 3 As Integer = 0 To divv
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Sub RunScrips (ByVal peSech As List(Of On3dPoinc), ByVal pesecd As List(Of Object), SyVal &
Dim 5 &s Integer = 0
For 1 Rs Integer = 0 To @ivy
Dim prRova As New List(Of On3deoint)
For 3 As Inceger = 0 To aiw
Din pea As New On3dPoint (peSech (n))
pERovA. 2 (pA)
n=n+1
Nexe
Nexe

End Sup
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+ Set input parameters : ptSetA & B
e Check ‘On3dPoint’ for data type hint

+ Set input parameters : divU & V
* Check ‘Integer’

+ Double ‘For ~ Next’

 To remap one dimensional linear point input
data into two dimensional array or list, we will
use double ‘for ~ next’ loop.

+ Iteration for V direction(‘j’ direction, pt01~ pt06)

« Define ‘n’ as integer. (Overall index, O to point
upper bound)

« Define ‘ptRowA’ as list of points
* Define ‘ptA’ as individual points

« Assign the point ‘ptSetA(n)’ n th member of
input point list, onto ‘ptA’ temporary address

» Add the point on ‘ptRow’

¢ Increase ‘n’ by 1



STEP03_03
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Class Grasshopper Custom Scripc

(1 Sub RunScript (yVal prseta As List(Of On3dPoint), SyVal prSecd As List(Of Object), Byval d
Dim 5 As Integer = 0
Din prLisch As New List(Of List(0f On3dpoinc))
For & As Integer = 0 To anvy
Dim peRevA As New List (0F On3dPoint)
For 3 As Tnteger = 0 To a1
Dim bt As New On3dPoins (peSeth(n))
DRowA. Add (PTA)
mene
Nexs
PrLista Aad (peRowA)
Nexs
£aa sup

[ESSizionat mechods and Type dectaraviond
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Sub RunScript(ByVal ptSetA As List(Of On3dPoint), ByVal ptSecB As List(Of Object), By‘l-7
Dim o As Inceges = 0
Dim peListh Re New List(OF List(OF OnsaPoinc))
Dim prLiscs As New List(Of List(Of OnsdPoint))
For & As Integes = 0 Ta aiwy
Dim peRovA As New List (OF On3deoint)
Din prRows As New List(of onsaPoint)
For 3 As Inceger = 0 Ta aswy
Din ptA As New OnSPOsAt (PESCTA ()
Din pB As New On3aPsint (peSecd ()
PrRouA. Add (pTA)

peRows.dd (p53)

Nexe
BCLisTA. Add (pERoWR)

PLASTB. Add (PERoWE)

e

£na surf

For 1 As Tnteger - 0 To divy
Dim peRevh s New List (0F OnddPoint)
Din pTRowS As New List(0f On3dkoint)
For 3 Rs Integer = 0 To @
Dim pA As New OnsdPoint (PESecA(n)
Din peB As New OndPoint (peSecs (n)
peRoA.Add (PER)

PeRowS. Add (pEB)

Next
PeLisch.Add (prRovA)
PELisch.Add (pERov)

Next

For i As Integer = 0 To aivD - 1 Step 2

Fox 3 As Iatezer = 0 To divV - 1 Step 1

£0d sus]

For 3 Rs Inceger = 0 To v
Din peA As New OnSdPoint (pE3ech (n))
Din peB As New OndPoint (peSecs (n)
DeRouA. Add (BTA)

PeRowE . Add (pt3)

Hexe.
BeLisch.Add (prRov)
DrLiscs.Add (pERov)

e

For 1 as Tnveger = 0 To divD - 1 Scep 2
For 3 Rs Tnceger = 0 To diwV - 1 Step 1
Dim PEo1A As New On3dPoint((PELASTA(L) (3) + PELASTA() (3 + 1)) / 2)
Dim pt02A As New On3dPoint ((pListA(i + 1) (3) + peListB( + 1) (3)) / 2)
Dim Pto3A As New On3dPoint((pEListh(i + 2)(3) + PEListA(i +2)( + 1)) / 2)

Dim pr0MA As New On3aPoint ((PSListA(L + 1) (3) + PELisTA(L + 1) (3 + 1)) / 2)

Nex
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+ Iteration for U direction(‘i’ direction, pt07 ~ pt13 /
pt14 ~ pt20 /... / pt28 ~ pt34)

« Define ‘ptListA’ as list of list (not list of points)
* Add ‘ptRowA’ to ‘ptList’

+ Duplicate for the lower surface points
* Duplicate codes for ‘ptSetB’

+ Double ‘For ~ Next’ for point assigning

« Since our component is 2(U) by 1(V), set U
direction step as 2

+ Get mid points

* Note that 4th point is to get direction vectors
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eRowB. Add (PEB)
a=n+1

Hexe

DEListA. Add (PEROWA)

Peliscs.Add (prRov)

Nexc

Fox & As Iacezer = 0 To divU - 1 Step 2

For 3 As Integer = 0 To divv - 1 Step 1

Dim pOLA As New On3dPeint ((pListh(i) (3) + PELissh(3) (3 + 1)) / 2)

Dim proza e New On3dPoint ((BELsTA(L + 1) (3) + PELiSTB(L + 1) (3)) / 2)
Din PEOSA As New OnsdPoint ((PELASEA(L + 2)(3) + PELASEA( + 2)(3 + 1)) / 2)
Dim pEOA s New On3dBeint ((PELisTA(3 + 1) (3) + PELSTA(: + 1) (3 + 1)) / 2)
Din 41501A As Double = PEO1A.DistanceTo (prosh)

Din 41302A A Double = pE03A.DistanceTo (ps04h)

Din vEO1A As New On3dVectox ((PEO4A ~ PEOIA) / 4is01A)

Din vE02A As New OnsdVector((ptO3A - podd) / ais02R)

Nexc

Rrhino 4 .NET SDK

RhUil
Rhtil:|
Rhtil:|
Rhtil:|
Rhtil:|
Rhtil:
Rhtil:
Rhtil:
RhUtil:|
Rhtil:|
Rhtil:|
Rhtil:|
RhUi:
RhUi:
Rhtil:|
Rhtil:|
Rhtil:|
Rhtil:|
Rhtil:

RhinoGetCircle2Point Methor »-
RhinoGetCircle 3Point Methor
RhinoGetCircleCenterRadius
RhinoGetCircleFitPoints Meth
RhinoGetCircle TTT Method
‘RhinoGetColor Method
RhinoGetCone Method
RhinoGetControl PointCurve |
‘RhinoGetCylinder Method
‘RhinoGetDimLinear Method
‘RhinoGet DimOrdinate Metho
‘RhinoGet Elipse Method
RhinoGet Elipse AroundCurve
RhinoGet ElipseCenter Methc
RhinoGet HipseCenterComer
RhinoGet HipseDiameter Me:
RhinoGet HipseFromFoci Me
RhinoGetEllipsoid Method
RhinoGet FilletPoirts Method

RhinoGethteger Method
RhUti:RhinoGet nterpolatedCurve !
RhUt:RhinoGet nterpolatedCurveC
RhUti:RhinoGetlsoCurves Method
RhUti:RhinoGetlso ntervals Metho
RhUti:RhinoGetLine Method
RhUtil::RhinoGetLine Extremes Meth
RhinoGetNumber Method
RhUti:RhinoGetOvertapDistance M
RhUti:RhinoGetParzbola Method
RhUti:RhinoGet Paraboloid Method
RhUti:RhinoGet lane Method
RhUti:-RhinoGet Point Method
RhUti:-RhinoGet PointOnesh Meth _
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Rh i pCurve hod (int, IArrayOn3dPoint~, I0n3dVector",
IOn3dVector”, int)
E Collapse All

Visual Basic

Public Function RhinolnterpCurve(degree As Integer, ByRef Pt As IArrayOn3dPoint, ByRef

start_tan As IOn3dvector,

[z Parameters

Parameters

int degree

1ArrayOn3dPoint~ Pt

10n3dVector~ start_tan

10n3dvestor~ end_tan

int knot_style

ByRef end_tan As Ion3dVectcr, knot styles As Integer) As OnNurbsCurve

Description

[in] The degree of the curve >=1. Degree must be
odd.

[in] Array of points to interpolate. For periodic curves
if the final point is a duplicate of the initial point it is
ignored. Pt.Count()>=2

[in] If not NULL this is the unit tangent at the start of
the curve. Fer periedic style curves start_tan must be
NULL.

[in] If not NULL this is unit tangent at the end of the
curve. For periodic style curves end_tan must be
NULL.

[in]Knot-style to use and specifies if the curve should
be periodic. 0 uniform knots, Parameter spacing
nsecutive knots is 1.0 1 chord length
'spacing, requires degree=3 with CV1 and CVni
specified. 2 sqrt(chord length), requires degree=3
with ©v1 and Cvn1 specified. 3 periodic with uniform
spacing 4 periodic with chord length spacing. 5

periodic with sart(chord length) spacing.

Dim inccviisch As New Lisc(Of OnNuzbsCarve)
For i As Inceger = 0 To divD - 1 Step 2

For 3 As Integer = 0 To divV - 1 Step 1

D DTOLA Rs New OnSdBoint ((pELASTA(L) (3) + PELISTA() (3 + 1)) / 2)
Din pLoza As New On3dPosnt ((PELISIA(S + 1) (3) + PELLSEB(L + 1) (3)) / 2)

Dim PEOSA Rs New OnsaBoinc ((PELiSTA(L + 2) (3) + PELASEA(L + 2)(3 + 1)) / 2)
Din peOsh As New OnsdPonc((PELLSTA(L + 1) (9) + PELLSEA(L + 113 + 1)) / 2)

Dim 4i201A As Dowsle = pr0lh.Distancelo (pOdR)

Dim 41302 As Double = pLO3A.DistanceTo (peosh)
Dim vEO1A As New OndVector((pcOfA - pEO1A) / disolR)

Dim VE02A Rs New On3aVector ((pTO3A - PLO4A) / dis02A)

Dim prArzA As New On3dPointhrray()
eAzzA. Append (PEO1A)

PeArzA. Append (pEo2A)

peAzzA. Append (pE03A)
Din intova As New OnNarbsCurve()

incovh = shucil.RhinoTncerpCurve (3, pekzsh, vEOlA, vEO2R, Nothing)
Anteviista.add (inteva)

e

Nexc

Dim inteviisth As New List(0f OnNurbsCurve)
For & As Tnteger = 0 To aivD - 1 Step 2
Sor 3 As Integer = 0 To div - 1 Step 1

Din pTolA As New On3dPoint((PLiistA(1) (3) + PLLisEA(L) () + 1)) / 2)

Dim pE02A As New OndPeint ((prLisch(i

Din pto3A As New On3dPoint((PLListh(i

Dim pE0dA As New On3dFeint ((prLisch(i

+1) () ¢ peLissBE £ 1)(3) [ 2)
£2)() ¢ pELASAG £ 2 (3 £ 1) / 2)

+ 1) () +pELisTAG + 1 (3 4 1) / 2)

Din d4is01A As Double = PEOiA.DistanceTo(prOsA)
Din 4is02A As Double = PL03A.DistanceTo(PEOfA)
Dim vEOIA Rs New On3dVector((pt04k - PEOIA) / disoik)

Din vE02A As New On3avector((pLOSA - pt0sA) / disoza)

Dim peAszh As New On3dPeintiresy()
prarza Append (pEo1)
ehrzh.Append (pro2R)
rarra.Append (pEO3A)
Dim inteva s New OnNarbaCurve ()
inteva = rhucil.RhinolncerpCurve (3, PEATEA, VCOLA, VEO2A,
Sntevissta.add (inteva)
Nexs
Nexe

A = incoviiesa

Nothing)

+ Get U directional module distances and directional
vectors to unitize starting and ending vectors

+ Since we need to draw ‘interpolate curves’, look up
Rhino .NET SDK help file.

* Rhino4DotNetPlugins

+ To draw interpolate curves, we should define
point array first.

* In this case, the point array should contain
three points defined in the previous step except
point #4. Remember the 4 th point was just to
get vectors.

* Note that On3dPointArray is not same with
Array of On3dPoint.

* Define new list of Nurbs curve

 Define On3dPointArray.

 Append three points to the Array

« Define interpolate curve as a nurbs curve

« Draw interpolate curve with argument (3,
ptArrA, vt0O1A, vt02A, Nothing)

» Add the curve to interpolate curve list

+ Set output as the list of interpolate curves


http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugIns.html
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5= Tnveger - 0 To aivy - 1 Step 1

BO1A As New OnsdPoint ((prlisth(i) (3) + PEListA(i) (3 + 1)) / 2)

DTO2A As New OnSdPoint((PTLSTA(L + 1) (3) + PLListB(i + 1) (3)) / 2)

PR0SA As New On3dPeint((PELAsEA(: + 2)(3) + ELAsEA( + 2)(3 ¢ 1) / 2)
PROSA As New OnSGPoinT((PELASEA( + 1) (3) + PELASAG + 1) G = 1) / 2)
452013 Az Double = pEOlA.DistanceTo (pE0SA)

41502R Rs Double = peO3R.DiscanceTo (pEO4A)

VEO1A As New Onsavector ((pLOdA - pLOlA) / aisoiA)

S02B As New On3aVector ((pEO3A - prOh) / diso2)

PEOIB A3 New OnSdFoinc ((PULLSEB(1) (3) + PELLSTE(L) (3 + 1)) / 2)
PE025 As New On3dPotns ((PELESTA(L + 1) (3 + 1) + PELisSB( + 1) (3 + 1)) / 2)
PE03D Az New On3dFoinE ((PELAZEB(S + 2) (3) + PELAZEBE + 2) (3 + 1)) / 2)
PE043 As New On3dFoint ((pELisB(3 + 1) (3) + PELissB( + 1) (3 + 1) / 2)
412018 A2 Double = pro1s. DiscanceTo (p04B)

52025 A2 Doule = pL03B. DistanceTo (PL0%3)

vE018 As New OndaVector ((p04B - pe01S) / dis013)

VEOZB As New OnsdVector ((E03B - P0dB) / disozm)

Dim pehreh Rs New OnsdPoinchrray()
PrArzA.Eppend (PLO1a)
‘prarza.ppend (pE023)

‘prArzA.Append (pEo3A)

Din intovh As New OnNurbsCurve()

Dim pezzh As New OnddPointhrzay()
peArza. Append (pEO1A)

puAzzA. Append (pL02R)

peAzzA. Append (pEOSA)

Dim intcvh As New OnNurbsCurve()

intov = zhutil.RhinolnterpCurve (3, pEATzh, VEOLA, vEO2A, Nothing)

inteviista.Add(inteva)

Dim prArzB As New On3dPointhrray()
PEATIB. Append (PEo18)

peAzzB. Append (p£028)

PrATzB. Append (pLoss)

Dim incevd As New OnurbaCurve ()
intcvs = rhutil.RninolnterpCurve(3, pTATrS, VG018, v02B, Nothing)
1ncoviists.add(intovs)

e
Hexe.
A = inceviissh

5 = inceviiscs

£nd b
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+ Duplicate each codes for the lower surface



STEPO4 - LOFTING AND POST PROCESS

Amnge  Solution  Window  Help

o (o e e N 5 + Loft using two sets of interpolate curves

» Unexpected loft result
S W 8-QEbh | KIELO

Fie  Edit Solution  Window  Help

P ) Loge T . « Curves on the same data branch

QOQROVW VL0
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e ' + Grafting
SAEAUY T n
QP R « Creates a new branch for every single data
item.
R ; + Lofting
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