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CRQSS PRDDUCT VECTOR
TIZED) . (UN

ITIZED) .

IF AN OUTPUT POINT IS O OFTHE
SURFACE, PULL IT BACK BY NG
CLOSEST POINT ON THE SURF E

Part 1 Part 2

INPUT POINTS

“. _INPUT POINT
/OUTPUT POIN'I"”

“INPUT POINT ©,
/OUTPUT POINT

INPUT POINT @,
/0UTPUT POINT

THERE IS ONLY ONE CONDITION WHEN
THIS PROCESS STOPS; Z VALUE OF
INPUT AND OUTPUT POINTS ARE SAME

Y/ INPUT POINT
JOUTPUT POINT

Part 2 OUTPUT POINT Part 3
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PART1 CFS7 %t7| (FINDING AN ‘OUTPUT POINT’)

ZVECTOR b, =3
y SURFACE VECTOR

€ INPUT POINT "

step 01
olojo] A ‘input_pt’0f A2 A4 E{’normal_vector'S
TLCH E2F O HollAM ‘z_vector’SEDH FLgtL|C.

Z VECTOR K
. SURFACE VECTOR
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..

VECTOR” go"'DE_GREES
D “SURFACE VECTOR”
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step 03
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RIGHT-HAND RULE
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PART2 23S E2M %7| (DEFINING A ‘FLOW LINE’)

Z VECTOR

SURFACE VECTOR

CORQSS PRODUCT VECTOR €\ INPUT POINT . |
(UNITIZED) .-~ -

IF AN OUTPUT POINT IS OUNOF THE

. INPUTPOINT- .~
JQUTPUT POINT @,

.,

e

‘INPUT POINT
/OUTPUT POINT

INPUT POINT ®, ™
/OUTPUT POINT

THERE IS ONLY ONE CONDITION WHEN
THIS PROCESS STOPS; Z VALUE OF
INPUT AND OUTPUT POINTS ARE SAME

4’ INPUT POINT
JOUTPUT POINT

OUTPUT POINT

step 01

CIe™ &7 e HHESH|CE HA AER ‘input_point’E
ot HEW ‘output_point’S LIt 2| OfFA
2 ‘output_point’E CIA| FHA ‘input_point’2 A5} £
CHE ‘output_point’S XOreiL|C J20|M =5 AXO0| ‘out-
put_point’7} B Hto 2 Li7hA Elctel 0 FMoj 74& st o
Qo] LHEEES #2322 M) ‘output_point’S he TH{0f| 2K}
A &= A&

step 02
2o 1Yol ELHA & |Y€st £ ‘input_point’?} ‘out-
put_point’Q| zg/0| Z2 ZULICE fLISHH O] FEQ| =0l
7t ZCh= A2 0| §o|d SEX| b= Ch=Zd2 2o|sty| I
= LCt.

PART 3 &4:0| 252 M %t7| (APPLYING TO MULTIPLE WATER SOURCES)

step 01
02471 2| ‘input_point’ 2L E{Q| ESEE o= FL|C}.
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CODE REVIEW

PART1 C}27 %F7| (FINDING AN ‘OUTPUT POINT’)
‘VB workshop partl.gh’ 2} ‘VB workshop.3dm’ It & X=X EHL|C}.

scene setting
ChZ D81t 20| 2t0| ot JefASHHE d7F L)

input_pt distance_factor
Bake... & Bake. Bake...
No Runtime messages @  MNoRuntime messages No Runtime messages
Wire Display Wire Display 3 Wire Display
Disconnect All Disconnect All Disconnect All
Disconnect Fwrey 5 Disconnect
B Reverse Reveree System.Object
Flatten Boolean
@0 Integer
&  Simplify - - Double
Set Data rem s = o e Complex ]
Boolean Set Data tem 3 String Set Data tem 3 DateTime
Set Multiple Data ltems ' Integer Set Multiple Data ltems y DateTime Set Multiple Datz ems y Color
e s Manage Generic Data collection Coler Manage Generic Data collection guid
Clear values Complex Guid Rontd
S f;:tng Clear values . Point3d Clear values Vector3d
eTime Extract parameter Vectorad Extract parameter Plane
(@ tem access Color @ temaccess Plane Ttem Access Interval
88  ListAccess Polyline 88 ListAccess Interval List Access UInterval
x W= Er x Tree Access Uinens Tree Access L]
B — -
s IR .. Trstom
@ Hep. | Interval @ Hep. Transform Line
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Private Sub RunScript (BEyVal base srf As Surface, ByVal input pt A=z Point3d, ByVal distance factor RAs Double, EByRef A L=z Ob]

Dim uw, v As Doukle
base_srf.ClosestPoint (input_pt, u, V)
Dim normal vector Rs Vector3dd

normal vector = base_ srf.Normallt(u, v)

Dim drain wector As vector3d = vector3d.CrossProduct (normal_ vwector, vector3d.Zixis)
drain_wector.Unitize

drain vector.Transform(Transform.Rotation(Math.PI * 0.5, normal wector, inmput pt))
Dim moved pt As point3d = input_pt + distance factor * drain vector

basze szrf.ClosestPoint (moved pt, u, v)

Dim output_pt As Point3d = base_srf.Pointlt(u, v)

L = gutput_pt

End Sub

ZO0{ Tl AAIH(‘base_surface’)?|2| st™(‘input_point’)0|A{ Q] HAM HIE{(‘normal_vector’)Q} zEfSF HIE
.l

=
(‘z_vector’)E FRILICE 7t X EH #E(‘normal_vector’)E ‘Jo[ot= A2 2 FE ARELCL

91

Dim normal_vector as Vector3d

2|7t H|FEH[0]Z]0j| A ‘Dim Aas B2t O =5 Ho|atl, A= 11 ¥=02| 0|F0|1 B= 11 H7t 0| ZF0| £5t=
XE LasLch & 1 3Fetn g2 0|E =0 point3d, integer, vector3d, surfaces 20| 0A 20 2 A= ZE TR
of M E LetL|Ct 22| o2t BFE ‘class’2t £EL|CL

classg 2L 2 o2 1 X7t oIfSHX| & oLt = 7 2t 72 'Ct2| 7t W7jo| o 2|7t stuto|i EE HOoRL
CHe AR ol 2 =& Ui AYLIC classe= 2= OfH MZ JHREX| 27(7t Lotst 74 QIX[of CHs OfF & g = gio|
Ct2|7t HIH0| ma|7t HIHQIX|Se| EH-ot £ 7IX|H 72t 22|24 UCts "7 2 7iFo|2tn M2tstH &L Ch
object= classE L} SH ME2tr= 5t9 2EFMA LLICEH 2 O1E#HR 2telof A M3 FolE i, ‘normal_vector’ =2
i 20 £35t= StLte| X{O|0f OFZ] o 3s| S2[&Ql §42 7HX| 1 UX|= §AX|TH HO{ = ‘normal_vector’'2t= 0|52 7HX|
1 e S| MEATE &= AYL|CE O] Y0 ofiHdt HEHE XHZ0| Ea USLICE O E S0, 2|7 THofof "2t
= J0|EE XLt 5tH, 22[7t 0| 0|2 £ 70| A £0i5t7| Tof 0] O]E2 OfFH HE M= AL E 4 USLICH
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HIE|2
x
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instances= 9|2 F/NEEL OE M2 527222 50| 7tset 2218 248 7HX| 2 QA& L CH 91 2tRlofAM HEH H
=E Holgtll =, QoM EMEZ0|, HEAE XISt 7| E L L|Ct SFX|2F BF2F ‘Dim normal_vector as New Vector3d(pointA,
pointB)'2t11 HO|otCH, Ol = & AO|AM =235 F BO|A| ELt= normal_vectorzt= 0|2 77l HE{ 7} EL|CH A= O|=
MYa7) ot 5ot HE XM E Fol5HA &= AYLICE CTHA| 74| o2 ZO017+H, 0] 7H2| 0| 50| £ 0|H ofof sl 74
o & MOl O{HX|, 7= O|HX|, 3FH = LOtLt Z|=X|0f| ChsH XtAMIS| &=5tA == A0 instance?} & L|Ct.

Class - Dog Object - A dog Instance - A blue dog

4 ~
aw -
- ~ e
y dog has four legs and I'4
a tail, covered with fur,...
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Private Sub RunScript (BEyVal base srf As Surface, ByVal input pt A=z Point3d, ByVal distance factor RAs Double, EByRef A L=z Ob]

Dim uw, v As Doukle

base_srf.ClosestPoint (input_pt, u, V)
. ZVecTOR R,
Dim normal vector Rs Vector3dd P SURFACE VECTOR

normal vector = base_ srf.Normallt(u, v) Ea INPUT POINT

Dim drain wector As vector3d = vector3d.CrossProduct (normal_vwector, vector3d.Zixig
drain_wector.Unitize

drain vector.Transform(Transform.Rotation(Math.PI * 0.5, normal wector, inmput pt))
Dim moved pt As point3d = input_pt + distance factor * drain vector

basze szrf.ClosestPoint (moved pt, u, v)

Dim output_pt As Point3d = base_srf.Pointlt(u, v)

L = gutput_pt

End Sub

normal_vector = base_srf.NormalAt(u, v)

O|H0fl= §AOIA F2IS ‘normal_vector'2t= MY200 HH =2 HUHEE 7ol SHAHA F=Z SFLCH HHHHE 7
St= A2 G| ofiot "HO| HAN EXSHA| o H JREX] GELCh J-CHH, O[S 7|E0| EXsts Ho| gUHEHE
7ol 5 FHStE O YO A OF LAY LIL.

QAR M ATHESZO| 2H0| /2 ABHEHO| ZE K SL class, object, LE= instance2 HO|E 4 USLICL RE|= 4t 0]
2ot AN SoAH FAAMNE St=F REG|0F 5tz 25 ZstA ULt 24 M7HR| 2| %*EO A& L|LC}. constructor,
method, 2} propertyZ} J12{st gt=HE QL C}

Constructor= J O|E0A L= JAZ0| 2K Xt E CtE= HROf CHsl M=etLCh & 2|7t ofEH M2
Ct2t 20| ZE &4 QELICE ‘Dim A as New Line(pointA, pointB)’. 0| = ZFAL} MBE Q= M& 2|2t= 2 L|Ct O]
[[H oA Mg Jel= ‘Line(™) 0l s E3dt= FF0| HIZ constructor ] L|Ct.

constructor/| 24X XpAS FHolsh= RO Chst 7| &0| ALt S5HH, methodz= 7|EQ| FlL|O Xl AN ZE 25 O™ 2IHA
O MEL} TAME|= ECHE 74 DOIQI7IE S22 HHSI= URHQLICE 93 EIRAN AL AN 7|Z=9|
dolEl Hat 1 29| ot K*OE £H #HM S YO{LH Xt A2 27 7|E FolE HiF Ofe HolM HE2 HItsto &
dHEE FE5t= AP YLICE o2t 7|E FolE Ko tist BH S L{2|= Zd0| method & L|C}.

0

ol
PN

f.

ol2{st HHES A0 A L2|= L2 2= ZtTtoth|, HHE 24K|ef 0| & F|o| M2 H2= Ast= S HojdoH &Y

Ct. 22| ZA220= FO{ Tl ™ ‘base_srf’O| O[3t MO A Q| B MHIE ‘normal_vector’S F6}|0f 52 2 ‘base_srf’HIZ F[ 0
VS R2OZM O] MM 5Tt ZE HHOE SESHH ELCE 0| 42= ‘NormalAt' S A23}10{ ‘normal_vector’ & 115}
CLE2EZS SESEE L CH oHY o D434O1 £ A28l 0f& K| 2 24+= Z20|= Rhino Common SDK(Software Develop-
ment Kit)/ http://www.rhino3d.com/5/rhinocommon/index.html & X8} 2 $tL|C} 0| | O| X| 0| A{ Rhino Namespace /
Geometry ZtO 2 ZH0HZ0{7tH Surface0f & 2dt= FHO RO|AM CHSS ot AUSLCL

Property= method?} O}F S A}EHLICE X}0| M2 method2t= & 2| property= 73 = O|Xlo] HEE F=
Sd9| AH|Zt o|0| ZHX| 2 U= EHUS O‘CHLHt B LT TI°I OO MK H OftH T Al &to] IS A%
It otd, OE &0 7|&EL HO| dd=HM 2H XL U= HHA 22 7S propertyE Sl =5

St=A

°

rir
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Surface.NormalAt (u As Double, v As Double) As Vector3d

‘NormalAt'2 {0l EX0| uetv 52 (uv)ets T4 dats 7L 67[A (uv)s BRI HES LIEfL= XY
EHEM A @ LICE OFA 2 uetv7t ofH 7*0|EH OfC|M = UsAl L+ gleoz LT uetvetd M FL{CH

Dim u, v As Double

uet voj| CHsiA Ot= A2 GIRITH Folof 2B 0|52 d+0| ZFELICE J2iM 2T 55 d+E ML U= ME
22 Foljz| s&LIC,.
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Private Sub RunScript (BEyVal base srf As Surface, ByVal input pt A=z Point3d, ByVal distance factor RAs Double, EByRef A L=z Ob]

Dim uw, v As Doukle

base_srf.ClosestPoint (input_pt, u, V)
. ZVECTOR >, -
Dim normal vector Rs Vector3dd y SURFACE VECTOR

normal vector = base_ srf.Normallt(u, v) WPUTPDINT

Dim drain wector As vector3d = vector3d.CrossProduct (normal_vwector, vector3d.Zixig
drain_wector.Unitize

drain vector.Transform(Transform.Rotation(Math.PI * 0.5, normal wector, inmput pt))
Dim moved pt As point3d = input_pt + distance factor * drain vector

basze szrf.ClosestPoint (moved pt, u, v)

Dim output_pt As Point3d = base_srf.Pointlt(u, v)

L = gutput_pt

End Sub

base_srf.ClosestPoint(input_pt, u, v)

Ol#Hol= (uv)E == U Y- CHo 2otELICh M= T2 AS AKX (uv)= NG ZHEMA YLCL 2|7t
.1

=Y

=]

put_point’2 7tX|11 Rl= H2 222 FHE (hy2)2 O|F0 N 91%'—“3 O ASHEO| CHolf B0l RACHH 22 Ho
BEEH M 7f77}—‘?— H|o] M2 &= 1 F ‘closest point on surface’S S| 22 XEE K| It (H -?—|0| ZHE)2 Het
St 2gof o & 22 AS dUch |—|—9| Hez &Y 7t 72 ._-?—|°| HE e gE2 9A BHo 55 AS0|

[ o —
S S| Ct = surface2}= classOf| £ 5= methodZS Rhino Common SDKO| Al 202 ™ Ct2 1 22 Ho|E AHA &L Ch
Surface.ClosestPoint (testPoint As Point3d, ByRef u As Double, ByRef v As Double)
I0|AM 2X0], test point2h= H2 LS O FHOM 71 77k Hel M dolMel (wv)ZEE d2f HEfz AWFA &
A

tEE &
LICE o o[d] (uv)E 2Tt MEAE Folof sfeB 2 2217t 713 (wv)gfe O MEA, & M= uetvol| MEE/A &Lt
O & 72 221 932| (u,v)off L&H0| £|0{A Z=F ‘normal_vector’ gt S &= AUA ELICL

® poINT
GLOBAL COORDINATE SYSTEM
(XY.2)

® pPoINT
LOCAL COORDINATE SYSTEM
uVv)

ORIGIN

LOCAL COORDINATE SYSTEM
ON SURFACE
(0,0

® ORIGIN
GLOBAL COORDINATE SYSTEM
(0,0,0)
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drain_wector.Unitize

. .
85 E Private Sub RunScript (BEyVal base srf As Surface, ByVal input pt A=z Point3d, ByVal distance factor RAs Double, EByRef A L=z Ob]
g6

87 Dim uw, v As Doukle

89 base_srf.ClosestPoint (input_pt, u, V)

a0

91 Dim normal vector Rs Vector3dd

a2

93 normal vector = base_ srf.Normallt(u, v)

a4

a5 Dim drain wector As vector3d = vector3d.CrossProduct (normal_ vwector, vector3d.Zixis)

=1

a7

a

a

drain vector.Transform(Transform.Rotation(Math.PI * 0.5, normal wector, inmput pt))

[T

Dim moved pt As point3d = input_pt + distange

factor * drain_ vector

basze zrf.ClosestPoint (moved pt, u,

Dim output_pt As Point3d = kbase_z

SURFACE VECTOR

L= autput_pt INPUTPOINT

ROSS PRUDU(CT VECTOR

ITIZED) \ 

BRAIN VEETUR -

109 End Sub (UNITIZED) .-

PN
ROTATE “CROSS PRDD VECTDR 90 DECREES
D “SURFACE VECTOR

RIGHT-HAND RULE
WWW.WIKIPEDIA.ORG

step 2 O|HO|= 0| A 7Tt ‘normal_vector' 2} ‘z_vector' S =3l ‘drain_vector' S 1ol & L|C}.
95 Dim drain_vector As vector3d = vector3d.CrossProduct(normal_vector, vector3d.ZAxis)

M M™M= FOE HL|O| $HH ‘input_point’0f| A ‘normal_vector’2} ‘z_vector’E 5 SL|CL (2| DZOAMNEH F
Ol FItX|Q HHE & 4 M & S5 HHQl 'drain_vector’o| &a0| [ O1I’“0I EL|Ct O|E Hes| o F5t7| <o T
XN QEL HAZ AMESIESE L CH O™ MEH QELE HA2 ‘cross product vector’2| a2 0| 55t =& =9 FLICH
15 ‘cross product vector’S ‘normal_vector’'S =0 Z HIA|AHEo 2 0L E E{FH & S E 2t5+o| HIE Ql ‘drain_vec-
tor'E P2 U E LTt 24 ‘cross product vector’'S ToHE =S FLICL F HIE{7FO| GIAO[X|BF Of = $F HIE{E HIISH
Oof AMZ SHA £l= EEHEHO SEE Q1 ALO OH-IE'E LEHE Ol HIE QI vector3dOf TS % O0{A ¢4t methodE =5t
L& SrLIC} SDKOi| A 2| &|0X|= ‘cross product’= Ct5 1t ZH& LT

Vector3d.CrossProduct (a As Vector3d, b As Vector3d) As Vector3d

O] method= F749| Y S 27O, MO 2L & HEE SSAl MEK HE, 5 Aol 2= 2E2 X 9
CH

of LEA & L|C H|E 0| ¢4ite| A1t ‘drain_vector’= OfL|X|Tt, 24 O] HIHE ’draln _vector’2| Xt2|0f o= LI Ct
97 drain_vector.Unitize
97HmM 2kRI0j M= 952QI0I M ot QEHEHE (st LT O|f= HEHO| 29| ZUE2 AL0| &= F UHHEI
ZO|7t Y7YSICt StEEte & AtO|Q| ZtEof Ofsf CHE A 7|2 HIHE MHSIEE QXM E| Z0o|7t HOt7t EX| o e
T 7= LT
99 drain_vector.Transform(Transform.Rotation(Math.PI * 0.5, normal_vector, input_pt))
99HH M 2tRlof M= O] AHLS| ADHEE ‘normal_vector’E Q2 BHA|A e 90L& 2[HA|7| 2 H&LICH
Vector3d.Transform (transformation As Transform)
HEE 2[TAI7|2{ T tranformO|2t= SeA40| QAHAS 26 F=0{0F P LIC}. transformESt StLEO| S 24200 O =
0|, 2|F, A7| =259 Bigts HYst= Sai~ YLth

Transform.Rotation (angleRadians As Double, rotationAxis As Vector3d, rotationCenter As Point3d) As Transform

oM ME s ot BesS S2ot® ELO ‘drain_vector’S 27 EL|C}
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step 3 O|H 0= ‘distance_factor’E 0| &3|{A| ‘output_point’E ol & L|C}.

101

103

105
107

—_—

Private Sub RunScript (BEyVal base srf As Surface, ByVal input pt A=z Point3d, ByVal distance factor RAs Double, EByRef A L=z Ob]
Dim uw, v As Doukle
base_srf.ClosestPoint (input_pt, u, V)
Dim normal vector Rs Vector3dd
normal vector = base_ srf.Normallt(u, v)
Dim drain wector As vector3d = vector3d.CrossProduct (normal_ vwector, vector3d.Zixis)
drain_wector.Unitize

drain vector.Transform(Transform.Rotation(Math.PI * 0.5, normal wector, inmput pt))

Dim moved pt As point3d = input_pt + distance factor * drain vegtor

basze szrf.ClosestPoint (moved pt, u, v)

Dim output_pt As Point3d = base_srf.Pointlt(u, v) Z VECTOR

‘/y SURFACE VECTOR
S5 PRODUCT VECTOR €| INPUT POINT.

L = gutput_pt

(UNITIZED) .
End Sub

. DISTANCEFACTOR © QUTPUT POINT
-, 9" (PROJECTED ONTO THE SURFACE,
: BY CLOSEST POINT ON THE SURFACE)

OUTPUT POINT
INPUT POINT

Dim moved_pt As point3d = input_pt + distance_factor * drain_vector

1012012 OfZF 7tEt M Z SHL|Ct ‘drain_vector’S 0| 23| ‘distance_factor’THE 2 0|5 A|ZL|C}. O]
2 YAZ ‘moved_point’2t= X Z 20 Xﬁ’é!%* L|Ct.

base_srf.ClosestPoint(moved_pt, u, v)

A= 9o HEHIAM 24 AX HOM Fo| BOXA & 7tsd80| etz FS CiAl BHof Fot

=74 29lL|Ch o] TPl o FMoj| sHH & RZ0| “find the closest point’E E3| 8|Z 7ttt =
‘moved_point’E FO{ Tl HO| ‘closestPoint’ method0f| 22310] u®t viis F&rL| Lt

Dim output_pt As Point3d = base_srf.PointAt(u, v)

A = output_pt
O[ZA ¢ ult vitE 105 2tRl0f| EO{A ‘output_point’S &1 0|5 2|F ZZHTHALR Ao AZASHY
JdefjAsty otHO 2 ==L Lt

"WWW'W“ ww‘ww (L] !-Eﬂ‘l‘,ﬂ‘l@
9 Q60 00 0L 2O

HE w ~B-@-4
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PART2 28 EM A17| (DEFINING A ‘FLOW LINE’)
Refer to ‘VB workshop part2.gh’ and ‘VB workshop.3dm’ attached.

input
INPUT POINT

NS

function name

SURFACE VECTOR

output ., . INPUT POINT-._ .
OUTPUTPOINT OUTPUT POINT hoss pRDDU(EJN‘{‘FnczTEuD'} INPUT POINT . Il]UTPUT POINT @,
I “INPUT POINT
J/ /OUTPUT POINT
b
INPUT POINT. Z VALUE YES
> 90
OUTPUT POINT. Z VALUE » /0UTp P POINT
/ THERE IS ONLY ONE CONDITION WHEN 2
: . INPUT POINT
NO IF AN OUTPUT POINT IS Of ® mﬁ?ﬁ%‘ﬁﬁ?;ﬂﬁér‘«’%'ﬂ'épsmz /OUTPUT POINT
SURFACE, PULL IT BACK BY AE
CLOSEST POINT ON THE SURFA
OUTPUT POINT
PROCESS END
1 =35 o oladg 252 = 5 2 =2 oS E=3 kel =L AHZS =3
step1 HEW MEO M= of §2 Y=SIH 1 oM 258 HEHE A0 2 SEQ| Cha8 2 HdstoFs AI2"ES 759
. . . - e . o .

FGLICH FER TEO M= o2t A|AES A% =510l 2 S5 dets o55ts Y52 Yoz R sEMe 7ot AS
AT
SHEEE ohLCt

g5 E Priwvate Sub RunScript (By base srf As Surface, A=z Double, ByRef 4 A= Cb

1

87 Dim u, v As Double

base srf.ClosestPoint (input pt, u, V)

Vectort

Dim normal vector As

Dim moved pt As point3d = input pt + distance factor #*

tPoint (moved pt, u, v

)

Dim ocutput pt As Point3d = base srf.PointhAt{u, v)

gutput pt

850{ A 109 2tI77tX| t5Ho4 A otz HOo|= 2o 20f @
Endi Sub )
'¥Custom additcional code> -

'</Custom additional code>

End Class

normal vector = base srf.NormallAt (u, v)
a5 Dim drain wector A tor3d = wvector3d.CrossProduct (normal wvecto vector3d. Zhxis)
96
aT drain vector.Unitize|

drain wector.Transform(Transform.Rotation(Math.PT # 0.5, normal wector, input pt})

drain vector
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F
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152
3

FAS0l 20 €2 20 2= YRES HHE Q7L AL

I
1

119

139
141
143
145
147

Private Function outputpoint (EyVal base srf As Surface, ByVal input pt As Point3d, ByVal distance factor As D
ouble, ByRef A As Object) As Boolean

TIm o, w AZ Douple

base srf.ClosestPoint (input pt, u, V)

Dim normal vector Az New Vector3d(base srf.HNormalkt(u, ¥))

Dim drain_vector As wvector3d = vector3d.CrossProduct (normal_ vector, vector3d.ZiAxis)
drain vector.Unitize

drain vector.Transform(Transform.Rotation(Math.PTI * 0.5, normal_ vwector, input_pt))
Dim moved_pt As point3d = input_pt + distance_factor * drain wvector

base srf.ClosestPoint (moved pt, u, V)

Dim cutput pt As Point3d = base srf.PointdAt(u, v)

If output pt.Z >= input pt.Z Then
outputpoint = False

Else

I
=
:

outputpoint =

End If

B = output_pt

End Function

Private Sub RunScript(..., ..., ..., ByRef A As Object)
Private Function outputpoint(..., ..., ..., ByRef output_pt As Object) As Boolean

=2 Mol g 20 @2 229 X 20| 22| AAS FEMI 20| HEL L

Private 2 20 J2 50| ZEO| o B, 5 222 ZETF ZEtL7] oo AJAE F2, 13 B40| 0|52 SFOHA| &
=Che A2 20[gLL). O|fFS public 2 TS+ = UX|P O|HF L H-FO| M= AKXIX| A M2 Mo etez X|g
CHA 0| M= ACHZ private S J X[ L|Ct Runseript = R2|7F 20 2 AE0| YR ES A= 0| UL R2l= Z8H

o|n|7} Y CH2 0|22 HELICt ‘outputpoint.

St =HR| O] SubE Function© 2 H}EL|Ct. Sub?t Function2 L} ZEQ| OO HEECZEEH EHOMH Q= 2o A
2z HElH 2 XAojl= MEs O Y2 5|0 S NHHEHo 2 Mg X|d5 QoL M o g
222 HENY g2 7HX7| 2 gL cth f2|= of2iel Crojoj 12X 3 AE0

2 7tHM f2d dAE St AH8E s U7|E HIELICE 0 E2| X1o|of CHs{ ==0| JA2A|CHH CHZ A E BRSNS,

http://www.homeandlearn.co.uk/NET/vbNet.html

LR

input

If output_pt.Z >= input_pt.Z Then /- INPUTPOINT
outputpoint = False
Else N,

. function name
outputpoint = True output
putp CUALTOINT OUTPUT POINT

O|RE2 RREE dAMSt=E 22 LLCE /oM 2E3 QE MEIfY HES AFE

StO{ Al outputpointZt= HM XbN| 7t true EE= falsel| 4SS 7HE S UA £ /A SL

Ch Ol= Y&t =3O =0|E HWE =3Ol =0|7} YHTO| 0|2Ct =A
t

INPUT POINT. Z VALUE YES

= d H = Oo—
22 A9 5 20| Loy S2X| 2ot P2 PUUS falsez SO =N 2
FEO| HOlY Ol Z2NAE 2K 21 SEHEAS HEYLILCL

>
OUTPUT POINT. Z VALUE

NO

PROCESS END
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D WD W0 W WD W WD W D0 LD D 0 GO0 o oo

Do oo

[=]

If (conditional statement) Then
(do this)

Else
(do that)

End If

if statements’= H|F Y H|0[ 20| ZARO| StLIE CHS AAIO|EONM O B FEE &S+ USLCE http://www.home-
andlearn.co.uk/NET/vbNet.html

Private Sub RunScript (ByVal base srf As Surface, ByVal input pt As Point3d, ByVal distance factor As Double, 1
Dim pt As point3d = input pt
Dim cutput pts As New List (Of Point3d)
output pts.hdd(pt)

Dim cutput pt As point3d

Do
outputpoint (base_srf, pt, distance_factor, output_pt)
output_pts.add (output_pt)
pt = output_pt
If output_pts.Count > 100 Then
Exit Do
End If

Loop While outputpoint (base srf, pt, distance factor, output_pt) = Trues

Dim cutput crv Az New PolylineCurve (cutput pts)
L = output crv

End Sub

step2 T CHA 0 M= ‘output_point’'S ‘ol Y LICE O A OM= Of EMS gho] false’7t U7X 2 =3 2ZEHCL

95
109

97

Do
Loop While outputpoint(base_srf, pt, distance_factor, output_pt) = True

TX, O] EM ‘outputpoint’2| gtO| True’Ql S22 OffH S35 BtEst= SRS AL
Do

(do this)
Loop While (conditional statement)

0|Zi0| H|FF Y H|0|Z|2| ‘Do ~ Loop’ & LIC} ‘while (fF2& =2 ZHS LiF= ZHEEMN ‘Do’ =2 ‘Loop’F O 2
&= UELICEH Eot HAM ‘outputpoint’' S ©E5t= HHS & 4T EH methodsE =2{Lf= A0 H[Z5ICH= A 2+ A
S
outputpoint(base_srf, pt, distance_factor, output_pt)
97HWH Ef°|01|)\‘|E EC|0f B2 = ELICHL FXISICHAID], M7H2| Y Zfat St7Hel £ 0| USLICEH RE2l= FHe UH
ZHof chel M= =talstA &2 QIS L|CH Z, ‘base_surface’?} ‘distance_factor’'= 0|0| Ml Q2zfo|22 Oz QgL
Eh SHX|E AASEQl HiEo| E44 YT ur ST 2 TA| HotA LU DL F,
QI FAFHS ZRHAS W=l et A2 $K|B BITA 0] S5/t N
EYFo 2= o Tol otLfzt o] M= ALA =/ Ol= Fo| 2[AE W\\
Aoz 50| A FLUCh d2iM f2l= 04317H°| SHFS MY JAe
MEAIF EQ5HA EL o
—— o
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95
97
929
101
103
105
107
109

111
113

Private Sub RunScript (ByVal base srf As Surface, ByVal input pt A= Point3d, ByVal distance factor As Double, |

Dim pt As point3d = input_pt
Dim output_pts ks New Lisc (Of Point3d)
output_pts.Add (pt)

Dim output_pt As point3d

Do

outputpolint (base_srf, pt, distance factor, output pt)

output pts.add(output pt)

pt = output pt

If output pts.Count > 100 Then
Exit Do

End If

Loop While outputpoint (base_srf, pt, distance_factor, output_pt) = True
Dim output_crv As New PolylineCurve (output_pts)
A = output_crv

End Sub

Dim pt As point3d = input_pt

Dim output_pt As point3d

Dim output_pts As New List(Of Point3d)
output_pts.Add(pt)

87HM 2tRlo M= LTl 2|UXQ HAY, LHHS UANE MY+ U= S pt E UHEQ E2 7MY A

O M0 22T 93y EPOIOM = A2 AR Efes Qs HE 37t ‘output_point’' 2 THE

HW| 2t2I0| M= ‘output_points’2t 1 =2|= EHES o2 ML AUs 22

M OFRAE 7tSSHA| 42 YHFES HIE 1 2[AE0 HESt= Ol 2
Of HHM ZEMAS| ZHFCE BH AZSH7| EYL|CH

Do
outputpoint(base_srf, pt, distance_factor, output_pt)
output_pts.add(output_pt)
pt = output_pt
If output_pts.Count > 100 Then
Exit Do
End If
Loop While outputpoint(base_srf, pt, distance_factor, output_pt) = True

99HHM 2RI A= 97”._WH9I M 222 g et output_pointo| gts EHH 2|AE0 YHELIC oI[[HOI H2 91w
2relof M XZet Hoj o]0 =M HO| EZLICH 101HR 2t212 O™ 2|9 Z=glS Cf3=|2 &Y

2 - od
LICt 1030 A 107 7} Ef°'° 2rof of EI*EOI Hel ==A7h 10074 O] &S HEAl Z2MAE %*—’F—EPE HE Yo e
YLICt otF 2 HRHE 7PXI*| == Otot 40| YUK E&2| FR= (=T 0|¢2 AL Hp7t ZEA HRH

RS2 oAl @2 4 o0 0| R AL 012 WIS AL

Dim output_crv As New PolylineCurve(output_pts)
A = output_crv

O FEOM= 20Tl He| B|AEZ FE ‘output_points'S TtS11 0| =& ©Ql A0 AZ5t= g LICH
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PART 3 E49] £S5 EM 37| (APPLYING TO MULTIPLE WATER SOURCES)
Refer to ‘VB workshop part3.gh’ and ‘VB workshop.3dm’ attached.

O[A| OHX|9} TEOM= F2 =20 ?12 Z2HAE HE8f SLICt

Q000 0000 00N v=EE B LR '
BEH == -HO-®-9 RS IE Y

COMPONENT ORIENTED DESIGN IN GRASSHOPPER VB - http://woojsung.com 14



d oo

T R R AT

T

wom

S0 10 W0 WD WD WD WD WD D WD B 000G GO o

89

115
117

Private Sub RunScript (ByVal base srf As Surface, ByVal input pt As List(Of Point3d), ByVal distance factor As

| Dim output_crvs As New List (Of PolylineCurve) |

| For Each pt As point3d In input_pt |

Dim output_pts ks New Listc (Of Point3d)
output pts.Add(pt)
Dim output_pt As point3d
Do
outputpolint (base srf, pt, distance factor, output pt)
output pts.add (output_pt)
pt = output_pt
If output pts.Count > 100 Then
Exit Do
End If
Loop While outputpoint (base_srf, pt, distance_factor, output_pt) = True

Dim output_crv As New PolylineCurve (output pts)

output crvs.Add (output_crv)

Hext

| L = output crvs

End Sub

240 ¥2 YATWOR ALBSL| B HHEIYS YNSHE BHYLICE

H =
Dim output_crvs As New List(Of PolylineCurve)
EE= gio| orx| o) 2= Xt St A2 Chol F40|0 0|8 MESts |42 2[AE7 MFA2 Qs gL

For Each pt As point3d In input_pt
output_crvs.Add(output_crv)
Next

¢l ECHE HIFLH|0| 22 =2E 2l for ~ next’' Y L|CL O] = §A0M = ‘do~Loop’dt= He| ZUEO0[ YEUCE THadl Y
o

Hoz gob 2|AE Qo BE AN S0 22 S5= H=AI7|AH EUCh O|ZA HOT StLIStLISl HE S S ‘output_curve’
of Mgge=zM = Folof OpX|8t g S Op Ltk
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