PrasekaTree - skript pro vytvareni zelené

PrasekaTree je skript pro vytvareni zelené do renderli tam, kde je tfeba, aby se zelenina neprotinala s geometrii. Vétveni stromu je obstarano rekurzi, ktera ve své definici vola sama sebe s n-1 "podlazim" (¢islo
udavajici pocet iteraci - a zamezujici nekone¢ny béh skriptu). V kazdém dalSim "levelu" jsou tedy vytvoreny dvé vétve, obsahujici dale urlity poCet segmentu (stejné jako vétSina véci nastavitelny pomoci
grasshopperSlidu). Pfi vytvareni segmentl se pro kazdy dalSi vytvofi list informaci, obsahuijici informace o geometrii a umisténi segmentu, v jakém podlazi, vétvi a jeji Casti se objekt nachazi a také id jeho rodice,
ktery je nezbytny pro vytvafeni variant pfi kolizi vétve s geometrii. V pfipadé protnuti vétve s jinymi objekty je vytvofen novy segment svirajici se svym rodi€em uhel maximalné 90° (pfehlédnuti vstupni hodnoty) a
znovu vyzkou$ena kolize. Pocet pokusu je limitovan pro pfipad nemoznosti vytvofit neprotinajici se vétev (vétev nevytvorfena a nepokracuje ve vyvoji). Az nasledné je segment zapsan do seznamu, obsahujici
informace o vSech vétvich, ze kterého se na konci skriptu vypisuji zobrazované objekty. Chovani vétvi se Fidi vstupnimi proménnymi jako pocCet podlazi, po&et rozvétveni v uzlu, po€et segmentl na jedno podlazi,
pomeér zkraceni a zmenseni poloméru vétve oproti rodic¢ovskému segmentu, velikosti "tahu” za kladnymi hodnotami osy z. Priiseciky s ostatni geometrii jsou pro rychlost vykonavani skriptu posuzovany na zaklade
praniku osy segmentu s BRep objekty.

Zakladni rekurzivni "tree" funkce

Public Function tree(level As Integer, branches As Integer, line As online, segments As 1list(0f Object), parent As Integer) As Integer
Dim i, i2 As Integer
If level > 0 Then #### Vétveni pokud podlazi je vétSi nez 0

For i = 0 To (branches - 1) #### Vétve, poclet vétvi
Dim tempLine As New online
Dim tempParent As Integer = parent
Dim intersect As Boolean
templine.Create(line.from, line.To)

For i2 = 0 To (inputSegmentCount - 1) #### Segmenty, do poltu segmentd
Dim parentLine As New online
parentLine.create(templine.from, templine.To)
templine = createSegment(templine, level, i2, inputAlfa)
Dim segment As New list(Of Object)
segmentCreate(segment, templine, level, i, i2, tempParent) #### volani funkce na geometrické vytvareni nové osy segmentu
intersect = segmentIntersectionGeometry(segment, inputGeometry, segmentGetParent(segment, segments)) #### pruseliky s geometrii
If intersect = False Then #### pri vycerpani pokusl na vytvoreni nového segmentu se zde vétveni ukonéi

print("segment" & str(segments.count - 1) & " " & str(segment(2)) & str(segment(3)) & str(segment(4)) & " NOT CONTINUED")
i2 = inputSegmentCount
Else

segmentWrite(segment, segments) #### zapsani validniho segmentu do seznamu
Dim tempSegNum As Integer = segments.count - 1
print("segment" & str(tempSegNum) & " " & str(segments(tempSegNum)(2)) & str(segments(tempSegNum) (3)) & str(segments(tempSegNum)(4)) & "; parent: " & \
str(segments (tempSegNum) (6)))
tempParent = segments.count - 1
templine.Create(segment(0), segment(1l))
End If
Next i2

If intersect = True Then
Call tree(level - 1, branches, templine, segments, (segments.count - 1)) #### zavolani "sama sebe"
End If
Next i

End If

End Function

Konstrukce nového segmentu z vstupnich hodnot a hodnot
prevzatych z rodicovského segmentu

Public Function createSegment(line As online, level As Integer, segmentNumber As Integer, alfa As Double) As online

Dim startPoint, endPoint As New On3dPoint
Dim plane As New OnPlane

Dim circle As New OnCircle

Dim sphere As New OnSphere

Dim vector As New On3dVector

Dim length As Double

alfa = alfa * pi * 2 / 360

startPoint = line.To #### zacatecni bod segmentu je na koncovém bodu rodice

vector = line.To - line.from #### smér je prevzat ze sméru rodice, pozdéji se zméni

endPoint = startPoint + vector

length = inputInitlLength * pow(inputDelLength, getMidPow(level, segmentNumber)) #### volani funkce na vypocet délky

plane.CreateFromNormal(endPoint, vector) #### vytvorfeni kruzZnice o nahodném poloméru, kterd definuje thlovou odchylku nového segmentu
circle.Create(plane, endPoint, length * tan(alfa) * random.NextDouble())

endPoint = circle.PointAt(random.NextDouble() * pi * 2) #### bod na kruznici dany jejim nahodnym parametrem,

endPoint.z = endPoint.z + inputMagnitude * length #### ten se stavd koncovym bodem nového vektoru

vector = endPoint - startPoint

vector.Unitize()

vector = vector * length * (random.NextDouble() / 2 + 1 / 2) #### aplikace vypoctené délky na vektor, zahrnuti nahodné délky

endPoint = startPoint + vector

line.create(startPoint, endPoint)

Return line #### ndvratova hodnota, typu onLine

End Function

Pruniky s ostatnimi objekty ve scéné

Public Function segmentIntersectionGeometry(ByRef segment As 1ist(Of Object), geomBreps As list(Of onbrep), parent As Object) As Boolean

Dim i, i2 As Integer

Dim Intersects As Boolean

Dim level As Integer = segment(2)

Dim branch As Integer = segment(3)

Dim segmentCount As Integer = segment(4)
Dim parentID As Integer = segment(6)

Dim tryNum As Integer = 50

For i = 0 To (geomBreps.count - 1) #### SmycCka pro vSechny objekty ve scéné
For i2 = 0 To tryNum #### jednotlivé varianty pro vyhnuti se

Dim intPoints As On3dPointArray

Dim intCurves() As OnCurve

Dim tempLineIntCrv As New OnLineCurve

tempLineIntCrv.m line.Create(segment(0), segment(1l))

Rhutil.RhinoCurveBrepIntersect(tempLineIntCrv, geomBreps(i), 0, intCurves, intPoints) #### rhinoutil intersect funkce

If intPoints.Count <> 0 Then #### pripad priniku
print("inside")
Dim templine As New online
templine.Create(parent(Q), parent(1l))
templine = createSegment(templine, parent(2), parent(4), 80)
segmentCreate(segment, templine, level, branch, segmentCount, parentID)
Intersects = True

Else #### pripad nulového pruniku
i2 = tryNum
intersects = False

End If

Next i2
Next i

If intersects = False Then
Return True

Else
Return False

End If

End Function

Télo Skl‘iptu zde se nic podstatného nedéje,

kromé zavolani funkce tree na zaéatku a vypisu vytvorenych
objektd na konci

Dim segments As New List(Of Object) #### hlavni seznam segmentu

inputMagnitude = magnitude
inputLevels = levels

inputAlfa = max fi
inputInitlLength = baseline.lLength
inputDelength = delength
inputInitRadius = initRadius
inputDeradius = deradius
inputSegmentCount = segmentCount
inputGeometry = geometry

Dim initSeg As New List(Of Object)

segmentCreate(initSeg, baseline, inputLevels + 1, 0, inputSegmentCount - 1, -1)
segments.add(initSeq)

tree(levels, branches, baseline, segments, 0)

'SPHERES AND LINES PRINTING

Dim lines As New List(Of online)
Dim spheres As New List(Of onSphere)
Dim tubes As New List(Of onNurbsSurface)

Dim i As Integer

For i = 0 To (segments.Count - 1)
lines.add(segmentGetLine(segments(i))) #### vypisovani os segmentd
tubes.add(segmentGetCone(segments(i))) #### vypis valclu segmentu
spheres.add(segmentGetSphere(segments(i))) #### vypis kloubu segmentu

Next i

print("SEGMENTS: " & str(lines.Count))
outLines = lines

outSpheres = spheres

outTubes = tubes

[
Zadek Skl‘lptu (funkce na vypisovani geometrii ze segmentu a ostatni definice)

Public Dim random As New random '"RETURNS A LINE FROM SEGMENT STARTPOINT TO ENDPOINT
Public Dim inputLevels As Integer Public Function segmentGetLine(segment As 1ist(Of Object)) As online
Public Dim inputAlfa As Double Dim 1 As New OnLine
Public Dim inputDeradius As Double 1.Create(segment(0), segment(1))
Public Dim inputInitLength As Double Return 1
Public Dim inputDelength As Double End Function
Public Dim inputInitRadius As Double
Public Dim inputSegmentCount As Integer "RETURNS SPHERE ON ENDPOINT
Public Dim inputGeometry As New list(Of onbrep) Public Function segmentGetSphere(segment As 1ist(Of Object)) As onsphere
Public Dim inputMagnitude As Double Dim sphere As New OnSphere
sphere.Create(segment(1l), segment(5))
"CREATION OF SEGMENT OBJECT Return sphere
Public Function segmentCreate(ByRef segment As 1ist(Of Object), ByVal line As onLine, level As Integer, branch End Function
As Integer, segmentnumber As Integer, parent As Integer) As Boolean
segment.clear() "GET SEGMENT CYLINDER
Dim A As New On3dPoint Public Function segmentGetCone(segment As 1ist(0f Object)) As onNurbsSurface
Dim B As New On3dPoint Dim tube As New OnNurbsSurface
A.X = line.from.x Dim brepTube As New onbrep
A.Y = line.from.Y Dim plane As New onplane
A.Z = line.from.Z Dim planeNormal As New On3dVector
B.X = line.To.x Dim circle As New oncircle
B.Y = line.To.Y Dim circle2 As New oncircle
B.Z = line.To0.Z planeNormal = segment(l) - segment(0)
"ITEM O: STARTPOINT plane.CreateFromNormal(segment(0), planeNormal)
segment.add(A) circle.Create(plane, segment(0), segment(5) / inputDeradius)
"ITEM 1: ENDPOINT circle2.Create(plane, segment(l), segment(5))
segment.add(B) Dim circleCurve As New OnNurbsCurve
'"ITEM 2: LEVEL Dim circleCurve2 As New OnNurbsCurve
segment.add(level) circle.GetNurbForm(circleCurve)
"ITEM 3: BRANCH circle2.GetNurbForm(circleCurve2)
segment.add(branch) tube.CreateRuledSurface(circleCurve, circleCurve2)
"ITEM 4: SEGMENTNUMBER Return tube
segment.add(segmentNumber) End Function
Dim radius As Double 'GET POWNUMBER FROM LEVEL AND SEGMENT NUMBER
radius = inputInitRadius * pow(inputDeRadius, getMidPow(level, segmentNumber)) Public Function getMidPow(level As Integer, segmentnumber As Integer) As Double
'"ITEM 5: ENDPOINTSPHERE RADIUS Dim a As Integer
segment.add(radius) a = inputLevels * inputSegmentCount - ((level - 1) * inputSegmentCount + inputSegmentCount - segmentnumber)
Return a
" ITEM 6: PARENT End Function

segment.add(parent)
'"GET PARENT OF SEGMENT

End Function Public Function segmentGetParent(segment As list(Of Object), segments As 1list(0f Object)) As Object
Dim parentID As Integer

'"WRITING A SEGMENT OBJECT TO A LIST parentID = segment(6)
Public Function segmentWrite(ByVal segment As Object, ByRef 1list As list(0f Object)) As Integer If parentID <> -1 Then

list.add(segment) Return segments(parentID)
End Function Else

Return "null"

"PRINTING COORDINATES OF SEGMENT POINTS End If
Public Function segmentPrint(ByRef segment As list(Of Object)) As Boolean End Function

print("A: " & str(round(segment(0).x, 3)) & ", " & str(round(segment(0).y)) & ", " & str(round(segment
(0).2)))

print("B: " & str(round(segment(1l).x)) & ", " & str(round(segment(1l).y)) & ", " & str(round(segment(l).z)))

End Function
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