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Rhino3D Grasshopper: Mesh Slope Colorizer

Description

In Rhino3D and Grasshopper, colorize a mesh surface dependant on its slope angle. Inspired by
Luis Fraguarda’s O’Reilly Course, but the final solution | chose is b wvid Rutten.

New to Grasshopper? | suggest you read this article%gﬂ[;aaﬁ.
Need more learning resources? Check tﬁou\\\‘a
You can find the O'Reilly onI@@ Q‘here. | highly recommend watching it: Lots of useful

information, fast, intense. And David Rutten’s explanation can be found here in the Grasshopper forum.

| also advise you to work through some literature like: Arturo Tedeschi, AAD Algorithms-Aided Design:
Parametric Strategies using Grasshopper.

Let's start. The idea is to produce a terrain-like surface and assign colors that refer to the surface’s
slope. This works best with a mesh which we’ll derive from a NURBS surface.

Start in Rhino3D: NURBS Surface

<,

M Surface from 3 or 4 corner points
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\
This surface is meant to be t@é@d into a mesh, so let’'s add some subdivision via Rebuild:

1 zurface added to selection.

een o fRebuild =
S RebuildCreMonUniform LanE]
@ gﬁebuildﬁgs g
Rebuildieszh

RebuildieshMormals
Rebuildy
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ARedeMultiple
f\n :j RemoveGuide
"d of RescuesdmFile
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@ @ ScreenCaptureToFile
i r
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To distort our plain surface switch on control point display:

Show object control points
w ] po
™ Points off

Then select small groups of control points and move them up or down to create a “terrain”.

Page 3
Footer Tagline



COMPANY NAME
Address | Phone | Link | Email

New to Grasshopper? | suggest you read this article in the first place.

Need more learning resources? Check this out.

Grasshopper: NURBS to Mesh

Pick a Surface input parameter ...
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Params | Maths Sets Vector Curve Surface Mes

0 020 006 OO
Q060 000 0®6

Geometry +

@ Field Surface
= Contains a collection of generic surfaces
@ Geometry Cache @ Geometry Fipeline

@ Group 6 Transform

... and load your Rhino3D surface:
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f ¢ =5[E

|Srf

Preview
Enabled
Bake...

Runtime warnings
Wire Display
Reverse

Flatten

Graft

Simplify
Reparameterize

FHEHEEE

Set one Surface

Set Multiple Surfaces

Manage Surface collection

Clear values
Internalise data

Extract parameter

I;E Help...

D,

To keep NURBS and mesh surface apart, produce and offset a copy of the surface via Move:

Page 6

Footer Tagline



COMPANY NAME
Address | Phone | Link | Email

Mesh Intersect | Transform | Display Ladybug Honeybee ARI

OMEALIZH TR NRNOBY

FEF B %B W @

T
i Zﬂ ﬂn Mirror

ii

Move Away Mowve

Move To P Translate (move] an object along a vector,

Ornent
Fotate
Fotate 30

Rotate Axis

&4 P

Rotate Dhrection

'. AN \\\\6&‘

Choose a distance that makes sense, in my case it's 20 units:

Tu turn the copied surface into a mesh, pick the Mesh Surface component:
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| Mesh | Intersec Transform Display Honeybese ARCHICAD  Ladybug Heteroptera  KangarooZ M+ Bxdra

G XD PV (FBT @ Wil B
NG B & ve HJS & A b

Mesh Brep m Mesh FromPaoints

Mesh Surface & setiings (Custom)

(Quality) [ﬁl_&ﬂum_[ﬁm ]

_ Mesh Surface
Simple M Create a Surface UV mesh

O oI
¢

Blur Mesh ﬁ Cull Faces

+
+

4 Cull Vertices 9¢) Delete Faces
g1 Delete Vertices @2 Disjoint Mesh
@ Mesh Join @&, Mesh Shadow

£ Mesh Split Plane ﬁ Smooth Mesh

Connect the moved surface’s Geometry output to the Mesh 'Surface input. This component allows for a
customized UV subdivision. Set appropriate values, in my example it's 50 for both U and V:
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v
Wire Display
Principal

Reverse
Flatten
Graft
Simplify
Expression

®
=]
¥
@

Set Integer rd
Set Multiple Integers

Manage Inggr collection ° Cancel changes

nternalise data

Extract parameter

a Help...

Switch off all previews but for the NURBS and mesh surface. Here you are:
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New to Grasshopper? | suggest you read this article in the first place.

Need more learning resources? Check this out.

Colorize your Mesh

To colorize the mesh slopes we need access to the corresponding mesh parameters, e.g. the mesh
normals. We get these via a Deconstruct Mesh component:

Params Mathe Sets Vector Curve Surface | Meshl Intersect Transform Display Honeybee ARCHIC

2
el QY E V wdmw &
iy 4 g hb® =
Prmitive
fﬁ Deconstruct Face w Deconstruct Mesh - \
‘ Face Mormals .".ﬂ Mesh ConvertQuads | Deconstruct Mesh _;-
E Mesh Bdges 1.1: Mesh Explode Deconstruct a mesh into itscdmplapent parts.
(O

E Mesh Triangulate \d
F Face Boundaries @ Face Circles N '
@“ Mesh Inclusion
H® Mesh Area b Mesh Closest Point

Mesh Eval BB Mesh NakedEdge
mr? Mesh Volume
ﬂ Mesh AddAttributes E™ Mesh Extractittributes

As you can see, this component produces a list of vector coordinates (N) which define the directions of
the mesh normals:
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v
U
v@m;(mwz
H

N

6 MNormals (W) as list

Mesh normals

2801 locally defined velues..
{0_&%16,0_65916, 0.208277}
{0.542242 0._800038,0_256734}
{0_37585%, 0_875623,0_303251}
{0.224165,0.511064,0_345355}
{0.105%50e,0_514848,0_388553}
{0._03526,0_858165,0_437501}
{0_00&B28,0_B&4B85, 0_501583}
{0.00001&,0_B07655,0_585601}
{0_000463, 0_71606, 0_658035}
{0.005408,0.553007,0_800858}

1
{—0. T R0NE 9. 677016, 0288617}
L@ % % %

v W

And of course, the higher the Z-value, the steeper the normal. And vice versa: The lower the Z-value,
the steeper the slope. So it makes sense to use these Z-values for the coloring. How to extract them?
Pick a Deconstruct Vector component and connect it to the N output:

Vector | Curve Surface Mesh  Intersect  Transform Display Honeybee ARCHICAD  Ladybug  Heterop

o
=3

@ L
o> &
iy
o7
bz %
=

o
Deconstruct Vector rd
tﬁ Unit Vector Deconstruct a vector into its component parts.
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v
U
v@rﬂ)—cmw; »
H

N

@ Z component (Z£)

Vector {z} component

2601 locally defined values..
0_208277
256734
-303251
-345555
-388553
-4375%01
-501583
583601
- 658093
N 08 e

CDooooooo

et

)
- 288617

VL

N 5\ \\"

Just for a better understanding what's going on, | used a Bounds and Deconstruct Domain component
to display the Z min and max values. In my example, the lowest Z-value is 0.20327 which defines the
steepest slope in my terrain. The highest Z-value is 1, meaning here my terrain is absolutely horizontal.

As | said, this last step’s purpose was only to display the Z-value domain in this mesh. Now let's move
on with colorizing. A Gradient component can be used for our purpose:
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Params | Mathe Setz ‘“ector fMesh  Intersec

Transform

Display

Honeybee

Qo 06
Q63 0O

& =
@®E )

Mumber Slhider

E [138% - ::: -

Boolean Toggle
Control Knob
MD Slider

Calendar
Colour Picker

Colour Wheel

SO +H e ¥

Graph Mapper

1 EREe MW Z

A > @
B> 4

Panel

Button
Digit Scroller

Walue List

Clock
Colour Swatch

Gradient -

ARCHICAD  Ladybug  Hete

Image Sampler

_—

Gradient <«

Represents a multiple colour gradier
.

Choose a preset with more than one colour, but not too many:

{:} Atom Data g | FalseStart Toggle
Import 30M, Import Coordinates
2 IMNG{ | [mport Imags Import POBE
6é B import sHP Object Details
Read File
|
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Gradient

Locked

Linear Interpelation

|

[
[
[
[ ——
[
(N NN
(N E NI

Presets N\

F‘ Set Az Default

l',ﬂl Help...

_ Add Current Grad

Then, to assign the gradient to the mesh, we need a Mesh Colours component:
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Surface | Mesh | Intersect Transform Display Honeybee ARCHICAD  Ladybuw

i) I,.;l

Caonstruct Mesh

Mesh Colours -
Mesh GQuad Mesh Colours /

Mesh Spray Assign a repeating colour pattern to a mesh object.

Mesh Triangle

Mesh Bosx
Mesh Plane

CHE +aottEBEE

Mesh Sphere

@ Mesh Sphere Ex ‘
; A

Connect the Gradient’s t input to the Deconstruct, VectorZ output. Now each Z value will have a
gradient colour assigned dependant on its position on the range between our min and max Z-values as
shown above.

Connect the Mesh Surface output to the according Mesh Colours input. To make things complete,
connect the Gradient’s output to Mesh Colours’ C input.

U
VEM
H

<
&
~
L~ v

Already you see that it works:
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It may be necessary to tune the gradient to get a more explicit colouring:
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That's fine. Now, as we still have a live connection between NURBS and mesh, feel free to recreate
your NURBS surface and observe the change of mesh colours:
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That's it.

New to Grasshopper? | suggest you read this article in the first place.

Need more learning resources? Check this out.

Grasshopper-ARCHICAD-connection: See here for more information.
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