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Material and Textures
Materials and Textures add color and define the surfaces of Objects. The
application of Materials and Textures in Blender utilises a graphical display called
a Node System which represents the computer code generating the effect of
Material and Texture. In Computer Graphics, how the surface of an Object
displays is determined by three factors;
Material, Texture and Lighting.

Material: The Base Color of the surface.

Texture: The physical characteristics of the surface.

Lighting: The background illumination or light emitting from Lights.
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A Material is the color of an Object which is how the visible spectrum of light
reflects from the Object's surface. A Material also defines whether the surface
appears dull (matt) or shiny (metallic).

A Texture defines the physical appearance of a surface such as how lumpy or
bumpy it appears or its pattern which visually defines the perception of the
physical make up of the Object. This definition determines what you perceive the
surface to be; wood, brick, water etc.
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Textures are generated by computer code built into Blender (Procedural
Textures) or from images saved on the computer (Image Textures)

Procedural Textures Image Texture
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Nodes are graphical representations of blocks of computer data which instructs
the computer how to display Materials and Texture. In Blender, Nodes are
arranged in a chain or pipeline to produce effects. In the case of Materials and
Texture the arrangement of Nodes create the visual affect of an Objects' surface
appearance.

v Material Output

BSDF @ ¥ Mix Shader All

@ Color - \ Shader @ ® Surface

®  Roughness: 0.000 0.800 ® Volume

Normal Displacement

v Diffuse BSDF

Node arrangement
producing the Material
(color) of the default

Cube Object.
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Material Nodes, in their basic application, allow you to add color to the surface of
an Object. The Node is a graphical representation of computer data or instruction
which is arranged in a pipeline. Think about mixing colors. The primary colors are
Red, Green and Blue, which when mixed in equal proportions produce White

In a Node System this would look like: R + G + B = White

Node .Wde Output Node

Node @

Node [ B /o?nﬁme
The Blender Node system looks like this:

RGB
B Red Node Output Node

I * Matertl Outpt
* Suface
1 * Volume
Lt - Displacemert
. R
* G
.8
. I ,'J
Green Node

Blue Node Shader Editor

3D Viewport Editor
The Cube is the selected
Object
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Nodes in the Shader Editor

View Select Add Node @ UseNodes

The Principled BSDF Node displays [ | ions

Al

values and controls identical t0 the IS
controls in the Properties Editor, gt ;

Material buttons when the Node B
System is active.

*  Metal g E Base Color
¢ Subsurface
— Subsurface Radius
L] nﬂ#ﬂ

+  Anisctropic:

& Anisctropic Rotation:
+ i Subsurface Color
+ SheenTint: + Metallic
«  Clearcoat: i Specular
» || Clearcoat Roughness: : H

10R: . Specular Tint
s Transmission: " foughness
Transmission Roughness: :
Emission

Anisotropic Rotation

* | Alpha:
Normal

Clearcoat Normal Sheen Tin

Tangent

Material

Emission

Note: The Material Button is in the vertical

column at the side of the Properties Editor. B

R L T T [
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To add a Node click the Add button—

View Select "Add® Node 8 UseNodes

Clicking on a Category opens a Node List.

Output ) Material Output

gy bl Add Shader
Texture I Brick Texture
Emission

Glass BSDF

Glossy BSDF

Mix Shader

Color » Bright Contrast
Vector

Checker Texture

Gamma Environment Texture
Converter Blackbody

Script

Displacement
ColorRamp Mapping

Hue/Saturation Gradient Texture

Invert IES Texture

Group
Layout

Combine HSV Normal Light Falloff Image Texture Principled BSDF

Combine RGB Normal Map MixRGB

Magic Texture Principled Hair BSDF

Combine XYZ Vector Curves

RGB Curves

Musgrave Texture Principled Volume

Math Vector Displacement Noise Texture Refraction BSDF
RGB to BW Vector Transform

Separate HSV

Point Density

Specular

Sky Texture Subsurface Scattering

Make Group Separate RGB Voronoi Texture

Transparent BSDF
Ungroup Separate XYZ

Wave Texture Volume Absorption

Shader to RGB
Volume Scatter

Vector Math
Wavelength

Having the Node Lists displayed assists when following tutorials and seeking to replicate Node Arrangements for particular effects.
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Node Selection Menu:

Clicking Add displays the Node Category Menu with the Search Panel at the top.

Ambient Occlusion

Attribute

Bevel

Camera Data
Fresnel
Geometry
Hair Info
Layer Weight
Light Path
Object Info
Particle Info
RGB

Tangent
Texture Coordinate
UV Map
Value

Wireframe
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de W Use Nodes Slot 1 v @~ Material.002

ode ® Use Nodes v @+ Material.002

v Material Output e Color
o [Ro0ghESs X ¥ Mix Shader
Normal N

¥ Material Output
All Al
=@ Surface Shader ® @ Surface
e Volume \ 0300 e Volume
Displacement

Displacement

» Color
e Roughness  0.000 Roughness
Normal

Normal
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W, Object Mode v § View | Select | Add | Object

User Orthographic
(1) Collection | Plane
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v Checker Texture

Color

Vector
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Material.001

¥ Principled BSDF

BSDF

en-Burley
e Base Color
Subsurface
Subsurface Radius v
o SubsurfaceCoior (D
¢ | Metalic
SpEcilar
Spacular Tint
RBlGHNEES
Anisotropic
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‘W Object Mode + 1§ View | Select | Add | Object

User Orthographic
(1) Collection | Sphere

¥ Principled BSDF ¥ Material Output

sen-Burley
Base Color

Subsurface

Specular Tirt
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Anisotropic Rotation
Sheen
Sheen Tint:

Clearcoat
Clearcoat Roughness
10R
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Transmission Roughness
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Normal
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Material.002
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M, Object Mode v 8 View | Select | Add | Object

User Orthographic
(1) Collection | Sphere.001
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& FO000 -

/

I

v Glass BSDF
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e Color
e Roughness  0X ¥ Mix Shiader
e IOR Shader

Normal
0325
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Material.003

v Material Output
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r;-: User Perspective 3 <
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~~@ Surface
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Magic Texture which is one of
Blenders procedural or in built
Textures and at the same time
IS given the look of glass by the
Glass BSDF Node. The Nodes
are accessed from the Shader

Editor, Add Menu. T e T

Shader. Tab —_——

. Vector Tab ! :
Magic Texture, which contains o amm  Em— T T
only two values for altering the —
characteristics of the texture: /| — e
depth and turbulence. VA

0

0°
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Rendering  Compositing  Geometry Node Scripting  + 5 ik} & ViewLayer
#2v W ObjectMode v View Select Add Object 12 Global v Pv @ i~ e @ 08O v ©- W Obect v View Select Add Node W UseNodes v @+ Material.001 v @ 0
;A0 Options v
User Perspective
(50) Collection | Sphere

® Blender

R File Edit Render Window Help Layout  Modeling

ulpting UV Editiny xture Pe Shading  Animation

W Sphere > %7 Sphere > @ Material.001 = ieneConecuon
v (@ Collection

| > L camera

/0 » O Light

» %% ReflectionCubemap

> (V) sphere

Surface ® Background

Color e IIIIIIIIIIIII. .

Strength  ® 1.000 .
> Volume
~ Ray Visibility

¥ Camera

¥ Diffuse

¥ Glossy

¥ Transmission

¥ Volume Scatter

v Settings
v Surface

Sampling

1024
& Shadow Caustics

~ Volume
Playback v Keying v View Mo q P rol Sampling  Equiangular
120 130 Interpolation  Linear

Homogeneous
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v Glass BSDF

v Mix Shader

BSDF ® v Material Output
Shader @ All
Beckmann v \
® Fac
® Color ) S
@ Shader

L ) Roughness  0.000 o @ \olume
v Mapping er
® IR 1.050 s ]
Vector
Normal

© Displacement

Type:  Point v

Vector

v Magic Texture / » Location:
Color ® %

Fac ® 2
z
Depth 5

Vector
® Scale
®  Distortion 1.000

Rotation:
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nodes = material.node_ tree.nodes # shortcut for nodes
links = material.node_tree.links # shortcut for links

# Add the material output node

material output = nodes.new("ShaderNodeOutputMaterial")
# Add the Value node for magic texture

magic_value = nodes.new('"ShaderNodeValue")

# Add the Value node for mix shader (scale)
frame_value = nodes.new("ShaderNodeValue")

frame value.outputs[0].default value = frame no/100
magic_text = nodes.new("ShaderNodeTexMagic")
glass_shader = nodes.new("ShaderNodeBsdfGlass")

mix shader = nodes.new("ShaderNodeMixShader")
mapping = nodes.new ("ShaderNodeMapping")

links.new (magic_value.outputs["Value"], magic_text.inputs["Scale"])
links.new (frame_value.outputs["Value"], mix shader.inputs[0])
links.new(glass_shader.outputs["BSDF"], mix shader.inputs[1])

links.new (magic_text.outputs["Color"], mapping.inputs["Vector"])

links.new (mapping.outputs["Vector"], mix_shader.inputs[2])

# Connect the Mix Shader node to the Material Output node

links.new (material output.inputs["Surface"], mix_shader.outputs["Shader"])
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Materials/Textures

A File Edt Render Window Help L Modeling  Sculptir IV Editir Texture Paint ading  Animation  Re g P metry b Seripting
22+ W) Object Mode - w Select Add Object L3 Global v & @1 & e-H-®- E08O - EH- view Tex Edt Select Format Templates B myTexurepy
sl LT Optiors wor
. frame_no = 1
, User Perspective ¢ 4 scene = bpy.context.scene
(47) Collection | Cube: ! v]

B e s
frame

frame no - scene. frame current
printifrase no

magic_value outputs (9] .default_value = frase no
frame_value.outputs(0] .default value = frase no/10

material name = "My Material®

bpy.data.materials.get (material_nase
material = bpy.data materials (material_nase

% &0

mterial - bpy dacs nilnr)a\s new(material_nase
material use_node
nodes = material.node_tree.nodes
nade i1 nodes.
nades. remove(node
links = material.node_tree. links

material output = nodes.new! “ShaderNodedutputhaterial®

magic_value = nodes. new|"ShaderNiodeValue”

Playback ~ Keying ~ View Marker . Haiqpren ar & st 1 Ed 250

O 47 100 1

magic_value.outputs (0] .default_value = frame_no/l

frame_value = nodes.new(*ShaderModeValue

frame_value.outputs (0] .default value = frame no/ln
magic_text = nodes. new(“ShaderiiodeTexMagic®

glass_shader = nodes. new! *ShaderiiodeBsd fGlass*

mix_shader = nodes. new("ShaderNodeMixShader”
mopping = nodes .new! "ShaderNodeMapping”

Links . new(magic_value.outputs! magic_text. inputs(*Scale”

FTHON T 3.16 n, Oct 18 2022, 21:61:35 1928 64 b 1 Links. new( frame_value .outputs mix_shader. inputs
Links. new(glass_shader.outputs| mix_shader. inputs|
Butltin by 2, boy y.prop: bpy. context, bpy.utils, by f it Links . new(magic_text.outputs|* mapping. inputs|“Vector*
e " i Bt *; from o . Tinks  new(sapping. outputs|Vectar®], mix_shader inputs
feneenes Heran i Lins g 4 inks . new(material_output. inputs|*Surfa mix_shader outputs [ s}
active obj = bpy.context.view Layer_objects. active
S bpy. context.area.ui_type = 'TIMELINE' as & ms
¥ bpy.ops.outliner.item activate(deselect_all=True) active_obj material slots
active_obj.material slots[d) material = material
¥ bpy .ops. text. run_script ()
Py op d active_obj material_slots.append(saterial
-context.space_data.shading.type = 'SOLID' bpy.app. handlers. frame_change pre append (frame_handler
5= bpy . context.space_data.shading.type = 'MATERIAL
ile: #CALectures\BO0 602 Animasyon Icin Betik DillenHafta_1 3\myTexture.py (unsaved)
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> Shadows
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Materials/Textures

D Fie Edt

Render Window  Help y ! NEdting T ) . Scripting
9. [ ObjectMode v View Select Add Object 1 Giobal v g £ PP EO8 B view Tot Edt Select Fomat Templates B myTexturepy UOEX P 8 O Wobet v Vew Select Al Node WA UseNodes Sctl v @ My Materal
bpy
ons v
O W e > 5P Cube > © My Materia
frase_n
scene = bpy. context. scene
(41) Collection | Cube
Ol _o frane_handler(scene]
o rame_no
frame_no = scene.frame_current
print(frase_no
o magic_value outputs(6].default_value = frame no
frame_value. outputs (0] default value = frame no/106
¥ saterisl_nase = "My Materis
* bpy.data materials.get (material_name
S material = bpy.data.materials|aaterial nase v
=
material = bpy.data. saterials.new(material_nase B,
material.use_nodes
nodes « material.node_tree.nodes
node 11 nodes
nodes  resave (node
Uinks « material.node_tree.links o RN,
) .o 180
material_output = nodes.new| *ShaderNodeOutputMaterial® Lorioe
saterial_output.location
magic value = nodes. new("ShaderNodeValue”
©-~ Payback v Keying v View Marker . HecdPpren 41 @ st 1 End 250 magic_value. location a “ . ~ Magc Toture. <oy
- magic_valve.outputs(8) .default_value = frase no | =
ol & o a0 200 =1 Vectar
S frame value = nodes. new("ShaderNodeValue o o e ot
frame value.location = (-250, 40 o 2 o
Elv View Console Sriion Vol SHioTT10) et valowl Frame oo s
magic_text = nodes. new("ShaderNodeTexagic™ tocson
magic_text. location : e x o
Qlass_shader = nodes. new| “ShaderNodeBsdfGlass® o oot 100 v om
glass_shader. location 2 4
aix_shader = nodes. new("ShaderNodeNixShader* [
nix_shader  location * ¢
mapping = nodes.new| *ShadertodeMapping” - =
z P
Links.new(sagic_value.outputs|Value®|, magic text.inputs|*Scale .
YTHON INTERACTIVE CONSOLE 3 sin, Oct 18 2022 1:35) [ it (AD64)] Uinks_new frame_value_outputs|“Value®], mix shader. inputs -
Uinks_new(glass_shader.outputs|“8SOF" || mix_shader. inputs| 1 X .
8 odt y, bpy.data, bpy.props, bpy.types, bpy. con b ¢ . Uinks_new(sagic_text.outputs(*Color*], mapping. inputs| “Vector" . el
Inports sthutils i om math import * Uinks. new (=apping. outputs | “Vector* ], mix_shader. inputs z 1o
; P o ext, D = b

Links. new(saterial_output.inputs

rface®], mix_shader.outputs|*Shader*

bpy.context.area.ui_type = 'ShaderNodeTree' active_obj = bpy.context.view Layer objects.active

5 bpy.context.space_data.recent_folders active = 0

active_obj.material slots
¥ bpy.ops. text.run_script() active obj.material slots(0] material « material

SZ bpy. context. space_data.shading.type = 'MATERIAL Ackive: chi.oeticiabsions aetndimthcisl

By CatT O or e e = bpy.app. handlers . frame_change_pre.append|frase handler

‘TIMELINE'
File: *C:LecturesiBCO 602 Animasyon icin Betik DillenHafta_13\myTexture. py (usaved)
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frame no =1
scene = bpy.context.scene

c=® frame handler (scene):
global frame no
frame no = scene.frame_purrent
prlnt(frame_po)
magic_value.outputs[0] .default value = frame_no/lO
frame value.outputs[0] .default value = frame_no/lOO

material name = "My Material"
# check whether the material already exists
- bpy.data.materials.get (material name):
material = bpy.data.materials[material name]

# create the material
material = bpy.data.materials.new(material name)

material. use_. nodes = °
erdar ARITAN
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# get the material nodes
nodes = material.node_ tree.nodes

~ Material Output

# clear all nodes to start clean
“or node ' nodes:
nodes . remove (node)

links = material.node tree.links # links
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# Add the material output node

material output = nodes.new("ShaderNodeOutputMaterial")
material output.location = (450, 350)

# Add the Value node for magic texture
magic_value = nodes.new("ShaderNodeValue")
magic_value.location = (-450, 5)
magic_value.outputs[0] .default value = frame no/10
# Add the Value node for mix shader (scale)
frame_value = nodes.new("ShaderNodeValue")

frame value.location = (-250, 400)

frame value.outputs[0].default value = frame no/100
# Add the Magic Texture node

magic_text = nodes.new("ShaderNodeTexMagic")
magic_text.location = (-250, 5)

# Add the Glass Shader node

glass_shader = nodes.new("ShaderNodeBsdfGlass")
glass_shader.location = (-250, 250)

# Add the Mix Shader node

mix shader = nodes.new("ShaderNodeMixShadexr")

mix shader.location = (250, 350)

# Add the Mix Shader node

mapping = nodes.new ("ShaderNodeMapping")
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# Link all nodes

links
links
links
links
links

Materials/Textures

.new (magic_value.outputs["Value"], magic_text.inputs["Scale"])
.new (frame_value.outputs["Value"], mix_shader.inputs[0])

.new (glass_shader.outputs["BSDF"], mix shader.inputs[1])

.new (magic_text.outputs["Color"], mapping.inputs["Vectoxr"])
.new (mapping.outputs["Vector"], mix_shader.inputs[2])

# Connect the Mix Shader node to the Material Output node

links.

new (material output.inputs["Surface"], mix_shader.outputs["Shader"])

# Get the active object

active_ob]j = bpy.context.view_ layer.objects.active

# Check if the active object has a material slot, create one if it doesn't.
# Assign the material to the first slot for the active object.

.7 active_obj.material_slots:

active_ob]j.material slots[0] .material = material
bpy.ops.material .new()
active_ob]j.material slots[0] .material = material

bpy.app.handlers.frame_change pre.append (frame_ handler)
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Window  Help

1o Global ~ Q) -4 =]

r Scripeing + &5+ scere B % @ viewLayer

v View Text Edt Select Format Templates [~ Text a) Obiect ~ View Select Add Node W UseNodes Sat 1 v @~ Example Material 0. ) [0 X .
W, ObjectMode ~ View Select Add Object - L Scene Collection
3 & Collection
User Perspective H - =
2 car
(3) Collection | Plane £ ¥ Principled B50F

material = bpy. data materials.new(name="Exanple Material”  Light

material.use_nodes = True
nodes - material node tree nodes
links = material.node_tree.links (e
Christensen Burley

material_output = nodes.get("Material Dutp Base Color
Subsurface
Imag e a ]
displacenent_tex = nodes.new| "ShaderhodeTexInage Subsurtace Color
displacenent_tex.image = bpy.data.images.load("C:\\Lectures\\BCO 602 Animasyon Icin Betik Diller\\Hafta 13\\blend Metallic
displacement_tex.image.colorspace settings.name = “Non-Color” e

- - g Specular Tirt:
displacenent = nodes.new(*ShaderNodeDisplacement” Rolghness

Subsurtace Radius:

ollactions

Anisotropic
tex_coordinate = nodes . new(*ShaderiodeTexCoord" Anisotropic Rotation
Sheen

1 e Me:

SheenTirk:

Materials

Links . new(displacement_tex.inputs|"Vector

W Fane @) xample Materal 004
tex_coordinate. outputs["Uv" Clearcoat + Material Output
Clearcoat Roughness
i e o e R All & Example Materisl. 004
Links .new(displacement. inputs|"Height], displacement tex.outputs(*Color” * Sutece
Transmission
i . e Ha ) Transmission Roughness — .
Links new(material output. inputs("Displacement”], displacement outputs|"Displacement" T
Algha

active obj = bpy.context view layer objects.active Normal

v Example_Material. 004

> Preview

=]
Displacement [
&
&

‘ ‘ Clearcoat Normal * Surface

- Torgent
active obj .material_slots ] Use Nodes
active obj material slots[0) material = material ()

View Console

Surface Principled BSDF
active obj.materisl slots.append material -
"  blender_logo.pg 003 » Displacement o
Color D nt
Generated 2o e Christensen-Burley

ot e~ oo
w )v blender logopn.. ) 3 W% * Height Subsurix

- surtace
Otject Unear v e | midievel 0500

Flat * Scale 1000 Subsurface Radius
a

Normal Alpha  ®

Comers
Window —— =
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FOR ANIMATION Materials/Textures
import bpy

# Create a material

material = bpy.data.materials.new(name="Example Material")
material .use nodes = Truc

nodes = material.node_ tree.nodes

links = material.node_tree.links

# Reuse the material output node that is created by default
material output = nodes.get("Material Output")

# Create Image Texture node and load the displacement texture.

# You need to add the actual path to the texture.
displacement tex = nodes.new("ShaderNodeTexImage")

displacement_ tex.image = bpy.data.images.load("blender logo.png")
displacement tex.image.colorspace settings.name = "Non-Colox"
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# Create the Displacement node
displacement = nodes.new ("ShaderNodeDisplacement")
# Create the Texture Coordinate node
tex coordinate = nodes.new("ShaderNodeTexCoord")
# Connect the Texture Coordinate node to the displacement texture.
# This uses the active UV map of the object.
links.new(displacement tex.inputs["Vector"], tex coordinate.outputs["UV"])
# Connect the displacement texture to the Displacement node
links.new(displacement.inputs["Height"], displacement tex.outputs["Colox"])
# Connect the Displacement node to the Material Output node
links.new (material output.inputs["Displacement"], displacement.outputs["Displacement"])
# Get the active object
active ob]j = bpy.context.view layer.objects.active
# Check if the active object has a material slot, create one if it doesn't.
# Assign the material to the first slot for the active object.
1.7 active obj.material slots:

active obj.material slots[0] .material = material

Eaws

bpy.ops.material .new()

active obj.material slots[0] .material = material
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The Bézier curve always passes through the first and last control
points and lies within the convex hull of the control points. The curve is
tangent to P,-P, and P,-P,_, at the endpoints. A desirable property of
these curves is that the curve can be translated and rotated by
performing these operations on the control points. Undesirable
properties of Bézier curves are their numerical instability for large
numbers of control points, and the fact that moving a single control point
changes the global shape of the curve. The former is sometimes
avoided by smoothly patching together low-order Bézier curves.

: Control Pmnt‘D

ne
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Y Bezier
5 Circle

Metaball _ Construct a Bezier Curve.
= [ Nurbs Curve

i ) Murbs Circle

Volume :_n Path
ETR

Grease Pencil

Armature

Lattice

J- Emipty
E Image

@ Light
%% Light Probe

'z.ﬂ Camera
W) Speaker
3;; EI:IFI:E‘ Field

i@ Collection Instance
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Control point Control point

End point

En/

d point

Control point Control point
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csv_filepath= “yourPath\myControlPoints.csv" # replace with a real path

# read all end points from csv file
with open(csv_filepath) == csv_file: # work with the opened file
# first read the complete file (we need to know the amount of points)

=] myControlpoints.csv E3 csv_reader = csv.reader (csv_file, delimiter=';"')
1 FVIZE )
- control points = []
< rdr Uy for idx, row | enumerate (csv_reader):
3 :0:0; if idx '= 0: # ignore csv header

control points.append((float(row[0]), float(row[l]), float(row[2])))

.
.
.

# create bezier curve and add enough control points to it
bpy.ops.curve.primitive bezier curve_add()

curve = bpy.context.active object

bez points = curve.data.splines[0] .bezier points

.
.
.

.
.
.

oy LN
[ = S I S S B S R S
=
[ e s B e R L R B
=
R L T S & T s
=

.
.
.

# note: a created bezier curve has already 2 control points
bez points.add(len(control points) - 2)

[ T N i
el
el
el

[

# now copy the csv data

‘or i in range(len(control points)):
bez points[i].co = control points[i]
bez points[i] .handle left type = 'FREE'

bez_points[i] .handle_ right_ type = 'FREE'

# add your end points locations here

bez points[i] .handle left = control points[i]
Serdar ARITAN bez points[i] .handle right control points[i]
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= myControlPoints.csv E3 I

L [0 |
- T L]
- . L]
- L) L]

[

Lo oo

L
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enum '~ [‘FREE’, ‘WECTOR’, ‘ALIGNED’, ‘AUTO’], default ‘FREE’
lmport bpy

# Type of the first handle
print (bpy.data.curves['BezierCurve'].splines[0] .bezier points[0] .handle left type)

# Type of the second handle
print (bpy.data.curves['BezierCurve'].splines[0] .bezier points[0].handle right_ type)

# Coordinates of the first handle
print (bpy.data.curves|['BezierCurve'].splines[0] .bezier points[0] .handle_left)

# Coordinates of the second handle
print (bpy.data.curves['BezierCurve'].splines[0] .bezier points[0] .handle_ right)

https://docs.blender.org/api/current/bpy.types.BezierSplinePoint.html
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# Both are the same
#bpy.data.objects[ 'BezierCurve']
curve.data.bevel depth = 0.1
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Control
polygon

NURBS, Non-Uniform Rational B-Splines, are mathematical representations of
3D geometry that can accurately describe any shape from a simple 2D line,
circle, arc, or curve to the most complex 3D organic free-form surface or solid.
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mport bpy
“rom mathutils w00t Vector

surface data = bpy.data.curves.new('BSurface',6 'SURFACE')
surface data.dimensions = '3D'

# 16 coordinates
points = |
Vector((-1.5, -1.5, 0.0, 1.0)), Vector((-1.5, -0.5, '
Vector((-1.5, 0.5, 0.0, 1.0)), Vector((-1.5, 1.5, 0.0, 1.0)),
Vector((-0.5, -1.5, 0.0, 1.0)), Vector((-0.5, -0.5
5
5

14 r 1.0))’
Vector((-0.5, 0.5, 1.0, 1.0)), Vector((-0.5, 1.5, 0.0, 1.0)),
Vector((0.5, -1.5, 0.0, 1.0)), Vector((0.5, -0.5, 1.0, 1.0)),
Vector ((0.5, 0.5, 1.0, 1.0)), Vector((0.5, 1.5, 0.0, 1.0)),
Vector((1.5, -1.5, 0.0, 1.0)), Vector((1.5, -0.5, 0.0, 1.0)),
Vector((1.5, 0.5, 0.0, 1.0)), Vector((1.5, 1.5, 0.0, 1.0))
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# set points per segments (U * V)

for 1 1n range(0, 16, 4):
spline = surface_data.splines.new(type='NURES')
spline.points.add(3) # already has a default vector

for p, new_co n zip(spline.points, points[i:i+4]):
pP.co = new_co

surface_object = bpy.data.objects.new('ilurhs On ', surface data)

scene = bpy.context.scene
scene.collection.objects.link (surface_object)

splines = surface_object.data.splines
for s n splines:
for p .n s.points:
p.select = ¢

bpy.context.view_layer.objects.active = surface_object
bpy.ops.object.mode_set (mode = 'EDIT')
bpy.ops.curve.make segment ()
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® Blender Render - (]

[M~ [7] view v View Image
Frame:1 | Time:00:00.23 | Mem:61.09M (Peak 93.51M)
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Keyframe
A Keyframe is simply a marker of time which stores the value of a

property.

« For example, a Keyframe might define that the horizontal position of a
cube is at 3m on frame 1.

« The purpose of a Keyframe is to allow for interpolated animation,
meaning, for example, that the user could then add another key on
frame 10, specifying the cube’s horizontal position at 20m, and Blender
will automatically determine the correct position of the cube for all the
frames between frame 1 and 10 depending on the chosen interpolation
method (e.g. Linear, Bézier, Quadratic, etc.).
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positions = (0,0,2),(0,1,2),(3,2,1),(3,4,1),(1,2,1)
start pos = (0,0,0)

bpy.ops.mesh.primitive uv_sphere add(radius=0.3, location=start pos)
bpy.ops.object.shade smooth ()
ob = bpy.context.active object

frame_num =0

or position ' positions:
bpy.context.scene.frame_ set (frame num)
ob.location = position

ob.keyframe insert(data path="location", index=-1)
frame num += 10
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© Blender
LD L@v View Layer
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Keyframe Rendering

poct bpy
oort o8, sys

# key positions
positions = (0,0,2),(0,1,2),(3,2,1),(3,4,1),(1,2,1)
start pos = (0,0,0)

scene = bpy.context.scene

scene.frame end = 49

bpy.ops.mesh.primitive uv_sphere add(radius=0.3, location=start_ pos)

bpy.ops.object.shade smooth ()

ob = bpy.context.active object

frame num = 0

# insert key frames

or position ' positions:

bpy.context.scene.frame_ set (frame num)
ob.location = position
ob.keyframe insert(data path="location", index=-1)
frame num += 10
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FOR ANMATION Keyframe Rendering

# Check the frame Number

print("Scene %r frames: %d..%d = %d" % (scene.name, scene.frame_ start,
scene.frame end, scene.frame end - scene.frame start + 1)) # frame end is
included

fp = scene.render.filepath # get existing output path

" (bpy.context.space data == llon2):
cwd = os.path.dirname (os.path.abspath(_file ))

cwd = os.path.dirname (bpy.context.space_data.text.filepath)
# Get folder of script and add current working directory to path
sys.path.append (cwd)

# Specify folder to save rendering
render folder = os.path.join(cwd, 'rendering')
“(not os.path.exists(render folder)):
os.mkdir (render folder)
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rnd

rnd.
rnd.
rnd.
rnd.

Keyframe Rendering
= bpy.data.scenes|['Scene'].render
resolution x = 800
resolution y = 800
resolution percentage = 100
image settings.file format = 'PNG' # set output format to .png

- frame nr 1 range(scene.frame end - scene.frame start + 1):

# set current frame to frame

scene. frame set (frame_nr)

# set output path so render won't get overwritten
rnd.filepath = os.path.join(render folder, 'moving sphere '+

str(frame nr)+'.png')

# Render image
bpy.ops.render.render (write still=Trux)

# restore the filepath
scene.render.filepath = fp
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Keyframe Rendering

W, Object Mode v View Select Add Object

; m 1 Camera Perspective
530 (1) Collection | Sphere
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Active Keying Set

Mew Keyframe Type
+ Keyframe
* Keyframe
. + Breakdown
« Keyframe (yellow diamond) P —
Normal keyframe. ¢ Extreme
 Breakdown (cyan small diamond) ¢ litter
Breakdown state. e.g. for transitions between key poses. New Keyframe Type

~

 Moving Hold (slight orange diamond)
A keyframe that adds a small amount of motion around a holding pose. In the
Dope Sheet it will also draw a bar between them.

 Extreme (red big diamond)
An ‘extreme’ state, or some other purpose as needed.

» Jitter (green tiny diamond)
A filler or baked keyframe for keying on ones, or some other purpose as needed.
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# To have a text showing the distance travelled by ‘Sphere'
1MpoOrtc bpy

positions = (0,0,0),(0,5,0),(5,5,0),(5,0,0),(0,0,0)

scene = bpy.context.scene

bpy.ops.mesh.primitive uv_sphere_add(radius=0.3, location = (0,0,0) )
bpy.ops.object.shade_smooth ()

obj = bpy.context.active object

c=’ recalculate_text(scene):
X = scene.objects|['Sphere'].location[0]
print('Distance in x-direction: {0:.1f} meters'.format (x))

bpy.app.handlers.frame_change pre.append(recalculate_text)

frame num = 0

for position in positions:
bpy.context.scene.frame set (frame_ num)
obj.location = position
obj.keyframe insert(data path="location", index = -1)
frame num += 10
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R File Edit Render Window Help yout  Modelir ipting : e Pair ’ Aatien Pher Srpangll + v View Layer

HMA0E 1 Global v v Dl = View Text Edit Select Format Templates @~ tryKey square.py CEx »
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i :F:l)Ccllec(‘u | Sphere ‘ start_pos = (0,0,0 » L Camera
ion .
b » O Light
scene = context.scene
» > 8 sphee 2 %F

bpy.ops.mesh.primitive uv_sphere add(segments=32, radius=0.3, location=start _pos
bpy.ops.object.shade smooth
obj = bpy.context.active object

def recalculate text(scene v D
x = scene.objects['Sphere'].location(@® =
print('Distance in x-direction: {0:.1f} meters'.format(x v Current File
> Actions

bpy.app.handlers.frame change pre.append(recalculate text > Brudhes
> Cameras
frame _num = @ > Collections =1 INE
position positions EAlmenes
bpy.context.scene. frame set(frame num
obj.location = position > Line Styles
obj .keyframe_insert(data_path="location", index=-1 e
= 1 %
frame_num 10 S8 scene

> Lights

@~ Playback v Keying v View Maker @ 484 || »e i ¥ Render Engine

pel 0 ] 150 . ¥ Sampling
¥ Summary 99004
v 7 Sphere 40000
SphereAction 20900
X Location P BB XIX 2 Viewport Denoising ¥4

Y Location P BRI XA XS S
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‘ > Bloom

Render 64
Viewport 16

> Ambient Occlusion

v View Console w " Depthof Field
* Subsurface Scattering
THON INTERACTIVE CONSOLE 3 g 4 0 I > Screen Space Reflections
6 64 bit (AMDB4)] > Motion Blur

* Volumetrics
©/ » Performance
» Hair

* Shadows

P UELELSS 4 vuyEvLy 3y
* Indirect Lighting

»Wx bpy.ops.mesh.primitive uv sphere add(segments=32, radius=0.
3, enter editmode=False, align='WORLD', location=(0, 0, 0)) Al

& bpy .ops.object.shade smooth() * Grease Pencil

. > Simplify

8 bpy.ops.text.run script()

w7 > Freestyle

an
&8 b text.scene. frame end = 40
M PPy :CORTRXL. SCENa. kI BN TR File: C\Lectures\BCO 602 Animasyon Icin Betik DillerHafta_07\tryKey. square.py * Color Management
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This is the third part of mid-term exam. Write a Blender script that creates
20x20 random colored and random height (z-axis). Then you set for each cube
a key frame random z position.
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* midTerm3Cubes - Blender 4.3.1

&5~ Scene & ViewLayer
il | (i=-

Options v

Layout

View Select Add Object 1 Global v P+

4m

-2m
0.34067 m

&S scene
v Format

Resolution X 1920 px
1080 px
100%

1.000
1.000

Render Region

Frame Rate 24 fps
~ Frame Range

Frame Start
end
Step

> Time Stretching

> | Stereoscopy

v Output

[Users/serdararitan/...rm_3/Rendering/mt3_ [l

Saving ¥ File Extensions
Cache Result
File Format [} FFmpeg Video
Keying v View Marker Hecd pro Color BW RGB
> Color Management

> Encoding

> Metadata
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