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9 Blender Render 3
T (Llee FEBCEE = R E M A EE
DA\Lectures\BCO 601 Python Programming\Blendery

[-o -5

(=) cancel ]
A
[ blender_ python reference 2 69 1
8 blenderCubepython.py 1298
B writeName.py
R writeVertFace.py 656 B
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® Blender
A File Edit Render Window Help Layout ng  Scupting UVEditing TexturePaint  Shading  Animation  Rendering  Compositing [Scnptingll + 5 o (& view Layer
- = — - o
[ Fal=] 1 Global v P~ @)t~ BN Ev View Text Edit Select Format Templates Ev cubify.py Cmmx P EgH f=v @+ O

W Object Mode + View Select Add Object @~ B9 ~ @ bpy T scene Collection
g random uniform N = Collection
, User Perspective + 8 Camera
) a4 Camera
(1) Collection | Cube l def make material(color) » & cube
alpha = 1.0 L ®
red, green, blue, alpha = color 2 Light
color_name = '%(red)03d %(green)B3d %(blue)B3d' % {"red": red, "green": green, "blue": blue}
color = bpy.data.materials.new(color_name)
color.use_nodes = True T=v B yel
Diffuse BSDF = color.node tree.nodes['Diffuse BSDF'
Diffuse BSDF.inputs|@].default value = [red, green, blue, alpha * Brushes 7o
color > Cameras

= Collections  HIF @ 2

draw pix(x, y, col): * Images 2
material = make material(col) » Lights

r. g, b, a=col 5

size = 16 - ((r + g + b) * 4) ine Styles
View Console z = size » Materials 43
bpy.ops.mesh.primitive cube add(location=(x, y, 2)) = .
bpy.ops.transform. resize(value=(0.9,0.9,size)) = & scere
new obj = bpy.context.active object

new obj.data.materials.append(material) ¥

Render Engine

¥ Sampling
cubify(image name)
myImage = bpy.data.images|image name]
width, height = myImage.size Viewport 16
¥ range(@, height)
X range(@, width)
block_number = (y * width) + x
color =
color_index range(0, 4) » Bloom
PYTHON INTERACTIV N (default, Feb & MSC index = (block number * 4) + color_index
v.1916 64 bit color.append (myImage.pixels[index]) m' * DepthofField
draw_pix(x * 2, y * 2, color)
Builtin Modul ata, bpy.ops, bpy.props, bpy.types print ("y: %(y)e4d / %(height)@4d" % {"y": y, "height": height})

Render 64

Viewport Denoising

> Ambient Occlusion

* Subsurface Scatterins
» g

i ST . L Screen Space Reflections
om math import 46 cubify('formation-blender.png')
A > Motion Blur

* Volumetrics

* Performance

L E

* Shadows

* Indirect Lighting

bpy.context.space data.system folders_active = * Film
File: CiLectures\BCO 602 Animasyon Icin Betik Diller\cubify.py

8] select ®)' Box Select 0] [ Collection | Cube | verts:o | races:o | Tis:12 | Objects:1/3 | Mem: 15.5 MiB | 2.83.4

> Fraaca Pancil
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% File Edit Render Window felp Sculpting UV Editing  TexturePaint  Shading  Animatior ndering ng  GeometryNodes Seripting -+ &5 Scene B - Wy viewayer [5

% W ObjectMode v View Select Add Object I3 Global v (v G i~ (o f\ wPeH{®- { B~ view Text Edit Select Format Templates B~ colorful sphere targetpy T X P EE tf=v W. O VB

] 10 Options bpy & Scene Collection
. Las d mathutils Euler
, User Perspective math sin, cos, pi

(o
(1) Coliection | Spot.099 colorsys —
0s, sys Spot

Spot.001

Spot.002
colorfullights(trg=None, r=5, n=108, fregq=2, e=130): 5pot.003

~ & Collection

= bpy.data.texts["bco602tk.py"].as_module()

i range(n) : Spot.004
= float(i)/float(n) T=v B

= (r*sin(2*pi*t), r*cos(2*pi*t), r*sin(freq*2*pi*t)) t', ..‘L:?ww o 73
> Meshes 5
HSV color and lamp energy
: gamma correction for Blender > opjects  V[RL
myColor = tuple(pow(c, 2.2) c in colorsys.hsv_to_rgb(t, 8.6, 1)) > Palettes &
tk.create.light(pos, target=trg, lamptype='SPOT', energy-e, color=myColor) 3 Scenes Vzﬁuc'-pz'é

> Screens L3y

L > Texts @,
> Window Managers

(bpy.context.space data None) : 23
cwd = os.path.dirname(os.path.abspath(_file )) > Workspaces L3y

CTR L+A LT+S PAC E éwd = os.path.dirname(bpy.context.space data.text.filepath)
# Get folder of script and add current working directory to path

5ys path append owd)

__name_ == '_main

tk. delete_all() Render Engine
# Define 1a’»rlal
v sampling

 Viewport

~ View Console white = tk.makeMaterial('White', (
b c

mySpHere = tk.create.sphere('WhiteSphere')
mySphere_data_materials.append(white)
tk_setSmooth(mySphere, level = 1, smooth = ) ¥ Temporal Reprojection

Jittered Shadows

samples 16

mera
a = tk.create.camera((0, -3.5, 0), target-mySphere, lens=35, clip start=0.1, clip_end-200, type-'PERS

myCamera. rotation_euler EUIE‘I’HD].‘Z‘ 0, 8), 'XYZ')

# Make this the current

bpy.context.scene.camera = my[amera

 Render
Samples

“ Shad
# Create lamps D ons

PYTHON INTERACTIVE CONSOLE 3.11.7 (main, Feb 5 2024, 18:45:6) [MSC v.1928 64 bit (AMDG4)] colorfullights (trg-mySphere) > Advanced

Builtin Modules: bpy, bpy.data, bpy.ops, bpy.props, bpy.types, bpy.context, bpy.utils, bgl, gpu, blf, mathutils » Clamping
Convenience Imports from mathutils import *; from math import *
Convenience Variables: € = bpy.context, D = hpy data # Specify folder to sav dering »  Raytracing
tk.renderToFolder (renderFolder = os.path. ]Dlﬂ (cwd, 'Sphere rendering'),
> | renderName = 'lecture sphere.png', \
~ bpy.ops.object.light add(type='SPOT', align='WORLD', location=(-0.313953, 4.99013, -0.6Z6 resX-800, resY-600, VE‘SPE‘TCEMEQE 109, \ > Curves
666), scale=(1, 1, 1)) animation=False, frame_end = 0)

> Volumes

> sSimplify
v bpy.ops.text.run script() > Depth of Field

0 Pyt : Traceback (most recent call last): > " Motion Blur
File "\colorful sphere target.py", line 52, in <module> 5 Film
File: C:\Lectures\BCO 602 Animasyon Tcin Betik Diller{Hafta_07\colorful_sphere_target.py
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CTRL+ALT+SPACE
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Blender/Python API

To check what symbols are loaded into the default environment, type
dir() and press < >

L © ot £ @ £ % $BB| A~ ‘oo ¢ |gHRRE]SRRRS 00| @]@ ® ¢




Blender/Python API

bpy. and then press < > and you will see the Console auto-complete

e mE s NI © osectvoie £ @ 1] % tBWE ~ * o ¢|aEEE]EmEE|H @]




5FPH3T Lﬁ\\lui AGES

» The interactive console is great for testing one-liners, It also has auto
complication so you can inspect the api quickly.

« Button tool tips show Python attributes and operator names. Right
clicking on buttons and menu items directly links to API
documentation.

« For more examples, the text menu has a templates section where
some example operators can be found to examine further scripts
distributed with Blender, see ~/.blender/scripts/startup/bl_ui for the
user Iinterface and ~/.blender/scripts/startup/bl_operators for

operators.
C:\Program Files\Blender Foundation\Blender 4.2\4.2\scripts\startup n



SCRIPT LANGUAGES
S OB ANSAATION Blender/Python API

&

>>> bpy.app.binary path
'C:\\Program Files\\Blender Foundation\\Blender 4.2\\blender.exe'

>>> bpy.app.version <TAB>

_char
_cycle
_string
>>> bpy.app.version
(4, 2, 2)

>>> bpy.app.version_string
'4.2.2 LTS'
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FOR ANIMATION . .. )
Contextual access of information in a Blender file/scene

2 i EeanE 1 Global v

| Obi;;;JMode v View Select Add Object e v v v i"”s: >>> bpy o context . mOde

|, User Perspective ] AR T ]
(1) Collection | Cube A Ealen &

# Will print the current 3D View mode
# (Object, Edit, Sculpt etc.,)

>>> bpy.context.object
bpy.data.objects|['Cube']

Il | >>> C.object
Lhedslniy - bpy.data.objects|['Cube']

Convenience Variliables:

Serdar ARITAN




ﬁo SCRIPT LANGUAGES Blender/Python AP

FOR ANIMATION Contextual access of information in a Blender file/scene

2 r}; ] JaduiiH 13 Global v Pv @i v & i . v >> bpy . context.mode

W, Object Mode ~ View Select Add Object

,  UserRerspctive | 'OBJECT'

(1) Collection | Camera

>>> bpy.context.object
bpy.data.objects['Cube']

>>> bpy.context.object
bpy.data.objects|['Camera']

W Object Mode ~
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D Jesiig e Object Mode and Edit Mode

Switching Modes: Click to display the menu and select Edit Mode in the 3D Viewport Header.

9.8 I, Object Mode View 19 B I'Y Edit Mode s =/ m View

@ Object Mode

/’ Sculpt Mode
i/ Vertex Paint
-f,',-' Weight Paint

= _
»¢ Texture Paint

Alternative: Press the Tab Key on the Keyboard to toggle between modes.
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FOR ANIMATION Contextual access of information in a Blender file/scene

Shift Left Mouse Click to Multiple Select

>>> bpy.context.selected objects
[bpy.data.objects['Cube'], bpy.data.objects|['Light'],
bpy.data.objects|['Camera']]
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FOR ANIMATION Data access of information in a Blender file/scene
>>> ‘o object 1 bpy.data.scenes|['Scene'].objects:

print (object.name)
Camera
Cube _
Lamp 2 D EeaoE 1 Global v Pv Buiv [ Options ~

ect Mode v View Select Add Object ‘0\, X ot (,. V. @ @.@@ 1t

., User Perspective
(1) Collection | Camera

You can access following data in the
current Blender file

JDjects, meshes, materials, textures,
Scenes ECF%%NZ‘EOUHUS‘ZCHQPQ
lexts, cameras, curves, lamps,
prushes, armatures, images, lattices,
iDraries, worlds, groups, metabalis,
particles, node_groups
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o
‘ FOR ANIMATION Data access of information in a Blender file/scene
>>> for object n bpy.data.objects:
print(object.name + ' is at location' + str(object.location))

Camera is at location<Vector (7.4811, -6.5076, 5.3437)>
Cube is at location<Vector (0.0000, 0.2765, -0.2134)>
Lamp is at location<Vector (4.0762, 1.0055, 5.9039)>
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FOR ANIMATION N : :
Python access to calling operators in Blender file/scene
>>> add cube = bpy.ops.mesh.primitive cube add
>>> for index . range(5):
add cube (location=(index*3, 0, 0))

O

Vi
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—
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Vi
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—
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i o
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—
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)FOR ANIMATION Running Our First Python Script

® Blender

D File Edit Render [Window! Help Layout  Mod alpting: | | UV.Editing riptir 85~ Scene & View Layer

New Window 12 Global ~
W Object Mode v llvie,. - tain Window e RO O 0090 Scene Collection
& Collection

7} Togale Window Fullscreen ‘
D Camera

Options v O

User Perspect

(0) Collection Next Workspace
i \ ¥ cube

Previous Workspace
= D Light

Show Status Bar
Save Screenshot

Toggle System Console

Toggle System Console.

¥ Transform

Location X
Y
V4

Rotation X
Y
7

Mode XYZ Euler v

Scale X 1.000
i f 1.000
74 1.000

* Delta Transform
Relations
Collections
Instancing
Motion Paths
Visibility
Viewport Display

End 250

DR Y »0 >l
Mo 4 P rol Custom Properties

120 140

Playback v Keying v View Marker
10 240
[@ Rotate View (8 Object Context Menu Collection | Cube | Verts:8
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Running Our First Python Script

Import Libraries
Importing the Blender Python API is the first step for any Blender script.

Lmport bpy # Imports the Blender Python API

Lmporct mathutils # Imports Blender vector math utilities
Lmporct math # Imports the standard Python math library
# Set up some variables

a = 'hello’

b ="' world"

# Print the addition to the system console
print (@ + b)

# open the system console
bpy.ops.wm.console_toggle() &'
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Running Our First Python Script

Ulmx b R

v iew  Text Edit  Select ormat  Templates

bpy
mathutils
math

6 a= 'hello'
7 b=" world!"

@ print (a + b)

3 bpy.ops.wm.console toggle()

“® blender

# open the system console
bpy.ops.wm.console_toggle()
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Running Our First Python Script

© Blender

B File Edit Render Window Help leyout Modeling  Sculpting UV Editing  TexturePaint  Shading  Animation  Rendering  Compositing | Scripting d8~ Scene L} W View Layer
17, Global v Pv @i~ B A 0 |E~v view Text Edit Select Format Templates  [J§v Text Camx P f=v ®v 0O
W, ChjectMode ~ View Select Add Object @~ 3 ~ (@ ~ [ T Scene Collection
—— v &5 collection
ser Perspective
& pEEt L “'2 Camera
(1) Collection | Cube 1
» ¥ cube

- Light

S B L
m =

¥ Current File
ﬁ y: ) “w ” » Brushes
¥ * Cameras
aress ‘X’ delete “Cube S
* Images
» Lights

View Console Delete selected objects > Line Styles

=~ ¥ scene
I'l' Render Engine  Eevee
¥ Sampling
Render
Viewport
Viewport Denoising &
Ambient Occlusion

PYTHON ]HTU T]‘.-'E CONSOLE 3.7.4 (default

Bloom
16 64 b

* Depth of Field

E,“'-"“- * Subsurface Scattering

L= Screen Space Reflections

= Motion Blur

* Volumetrics

* Performance

* Hair

* Shadows

* Indirect Lighting
Text: Internal * Film

2 4] select "' Box Select (M Zoom View (8" Lasso Select Collection | Cube | Verts:® | Faces: | Tris:12 | Objects:1/3 | Mem: 15.5 MiB | 2.83.4
Serdar ARITA - ; :
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Running Our First Python Script

FOR ANIMATION

@ Blender

D File Edit Render Window Help Layout ng  Sculpting UV Editing  Texture Paint  Shading  Animation  Rendering  Co ting  Scriping 46~ Scene 18 & View Layer

BMA0E 2ol v @y @iy BN o |@v view Text Edit Select Format Templates  [@v Text Ciggx P =~ @~ O
W ObjectMode ~ Wiew Select Add Object &« BN v T Scene Collection

. v T collection
User Perspective

Ls "'..] Camera
(1} Collection | Cube =
=8 cube

8 Lignt

v d»Y P
Current File
® [ Plane
+ [ cube » Cameras
» (O rirle » Collections NI ©@ %
» @ Construct a cube mesh,
Add Cube & Ico sphere
B cylinder Line Styles
~ View Console
Grease Pencil &y Cone [ |

© Torus &5 Scene

* Brushes

* Images

Lights

Armature

Lattice [ Grid 't Render Engine  Eevee

%P Monkey
Empty > . ¥ Sampling
Image
- Render

Press ‘<SHIFT><A>’ to add “Cube” o

Viewport Denoising &

z )
amera Ambient Occlusion

Speaker Bloom
Force Field (] Depth of Field
& Collection Instance " Subsurface Scattering
= bpy.data Screen Space Reflections
Mation Blur

Volumetrics
Performance
& bpy.ops.object.delete(use_global=False) 0
air
B Deleted 1 object(s) Shadows
& bpy.ops.mesh.primitive cube add(size=2, enter editmode=False Indirect Lighting

align="WORLD' location=(0 0. 0))

Text: Internal * Film
oare J 8 select #)' Box Select Zoom View AV | asso Select Collection | Cube | Verts:8 | Faces:6 | Tris:12 | Objects:1/3 | Mem: 16.7 MiB | 2.83.4
Serdar ARIT d) 4 0 o
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g.. R e Blender/Python API

Blender's ‘Info" view port shows you all recent Blender activity as
executable Python commands. This is very handy for prototyping a
process using modeling methods and then assembling them into a script

» bpy.ops.object.deletel(use global=False)

ﬂ Deleted 1 object(s) Info Context Menu

- bpy.ops.mesh.primitive cube add(si

, align="WORLD®, location=(8, O, €
The selected text from above can be copied and pasted into the Text
Editor. We can delete any unneeded options from the command. This

script will create a single mesh cube in the scene.

port bpy #Imports the Blender Python API
# Create a mesh cube in the scene
bpy.ops.mesh.primitive cube add(location=(5, 5, 5))
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~=FOR ANIMATION

Serdar ARITAN

Blender/Python API

Object Mode Manipulation

The three basic manipulation controls are: Translate, Rotate and Scale.

Translate: To move an Object freely in the plane of the view,
press the G Key (Grab Mode) with the object selected and
drag the Mouse. In Grab mode the outline turns white. To lock
the movement to a particular axis, press the G Key + X, Y, or
Z. G key + Y restricts the movement to the Y (green) Axis

Scaling: To scale an Object (make larger or smaller), press
the S Key and drag the mouse. To lock the scale to a
particular axis, press S Key + X, Y, or Z. To scale by a
specificg value press S Key + Number Key (S + 2 + Y = Scale
twice on the Y Axis

Rotating: To rotate an Object, press the R Key and move the
mouse about the Object’s center. To lock the rotation to an
axis, press the R Key + X, Y, or Z. To rotate a set number of
degrees, press R + the number of degrees of rotation and
press Enter. R+30 rotates the Object 30 degrees. R + Y + 30
rotates the Object 30 degrees about the Y-Axis

Drag the Mouse

Drag the Mouse
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-
_rf’.,v <<l>v Orientation: - Default v  Drag: Select Box v
v.

W, ObjectMode v View Select Add Object @v BN v @ v [

User Perspective
(1) Collection | Cube
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ANIMATION Blender/Python API

Place the Mouse Cursor in proximity to the Widget to display the circle. The Mouse Cursor
changes to a white ¥, click, hold and move the Mouse to rotate the view.

} The Circle represents a Sphere
_ <& Click to display Properties Panel
Click, hold and move the @

mouse to Rotate the view ' Y = XYZ Axis Manipulation
| > _ﬂ_o

Colored Circles Confine — P
Manipulation to a Plane o

Circle displays on Mouse-over—*

~a—Click and hold and move the Mouse
0 up/down to zoom the view

Click, hold and move the
mouse to pan the view Click the Grid to toggle

Click on the Camera to 9 User Perspective/User

toggle Camera View Orthographic views
On/Off .44

Note: The Red, Green and Blue circles on the rotation sphere align with the Red, Green
and Blue Axis of the 3D Scene.
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bpy.ap5.tran5furm.1 L, 8), orient ity
pe="GLOBAL®, orient e @), (0, 8, 1))
, orient matrix ty[ L is=(False, True,

<SHIFT>Left Click to select

+ False), mirror=Tr L2 e ‘alse, proportio

nal edit falloff="SMOOTH', proportional size=1, use proporti
onal connected=False, use proportional projected=False, rele
ase confirm=True)

Crtl+C to Copy

bpy.ops.transform. translate (value=(3.05332, 0, 0), constraint_axis=(True, False,
False) ,constraint_orientation='GLOBAL', mirror=False,
proportional='DISABLED', proportional_edit_falloff='SMOOTH',
proportional_ size=1l, release_confirm=True)

bpy.ops. transform. translate (value=(3.0, 0, 0))
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1mport DPY
? for i1 .n range (5):
x=1i*3
y=2=0
z =0
# Create a mesh cube in the scene

bpy.ops.mesh.primitive cube_ add(location=(x, y, 2z))

4 Default v Drag SelectBox v I3 Global v Pv &) v Optio

R @ 00800 -

(1) Collection | Cube.004
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FOR ANIMATION The For LOOp

for loop: Repeats a set of statements over a group of values.
— Syntax:

variableName groupOfValues:
indent statements

We indent the statements to be repeated with tabs or spaces.

variableName gives a name to each value, so you can refer to
It in the statements.

groupOfValues can be a range of integers, specified with the
range function.




a2

serdai

SCRIPT LANGUAGES
FOR ANIMATION

— Example:

X range (6) :
print (x)

Output:

1

2

3

4

5

''''''

'

s There is not number 6

The For Loop

foriterating varin sequence :
statement(s)

Item from If no more item in sequence

sequence

Y
Next item from sequence

execute statement(s)
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FOR ANIMATION The For Loop

— Example:
! 1] range () ?
for harfler in 'Serdar’':
print('‘2xf : ', harfler)
Harf : S
Harf : e
Harf : r
Harf : d
Harf : a
Harf : r

Serdar ARITAN



SCRIPT LANGUAGES
2 FOR ANIMATION The For Loop

— Example:
for x in range(l, 6):
print (x, "squared is", x**2)

Output:

squared is
squared is
squared is
squared is
squared is

e wNhH=
N = O &

oo

Serdar ARITAN



SCRIPT LANGUAGES
2 FOR ANIMATION The For Loop

range
range( start, stop ) - the integers between start (inclusive) and siop (exclusive)
It can also accept a third value specifying the change between values.

* range(start, stop, step) - the integers between start (inclusive) and
stop (exclusive) by step

Example:

for ® in range(5, 0, -1):
print (x)
print ("Blastoff!")

Output:

5

4

3

2

1
Blastoff!
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'Y FOR ANIMATION
range

Example:
>>> for i in range(l,7):
print (i, i**2, j**3, j**4)

1111
2 4 8 16
3 9 27 81

4 16 64 256

5 25 125 625

6 36 216 1296
>>> for x n range(0, 5):

print('hello %s' % X)
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ﬁo st et Blender/Python API

Lmport bpy

1n range(10):
or y n range(10):
bpy.ops.mesh.primitive cube_add(location=(x, y, 0))

g weey -

2v i RO e 12 Global ~
R -

;-, Object Mode v View Select Add Object

Dv &)

- ) .\, .
G & b

e User Perspective
L5490 (1) Collection | Cube.099

i
S~
A\ ,I
-
PELEN
v
El
4
A=)
w
-
Y
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ﬁo st et Blender/Python API
Classwork

10 Minutes Break to Write a Script

bpy.ops.mesh.primitive cube_ add
bpy.ops.transform.resize
bpy.ops.transform. translate
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gi i e Blender/Python API
Classwork

10 Minutes Break to Write a Script

bpy.ops.mesh.primitive_cube_add(size=2, location=(0, 0, 0))
bpy.ops.mesh.primitive uv_sphere add(radius=1, location=(1, 0, 0))
bpy.data.objects['Cube'] .select_set(Tru=)
bpy.data.objects['Sphere'].select_set(Truc)

bpy.ops.object. join()

Serdar ARITAN
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Layout Modeling Sculpting UV Editing Texture Paint Shading Animation
1 Global v v @)L v = N Options v
Add" Object Kol - K% (,v 0 09 -
User Perspective V wesh il |C] Rane
(1) Collection | Cube 2 Curve > | Cube
' Surface » O Circle
& Metaball . UV Sphere
a Text 2 Ico Sphere

& Volume ) Cylinder
£ Grease Pencil {\ Cone
 Torus

>

K Armature

28 Lattice [H Grid

&P Monkey
Empty =

Image /J
Light

%% Light Probe

‘|¢ Camera

[-]v View Console W) Speaker

333 ForceField

&= Collection Instance
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X T ~
2 (!)» Orientation: &> Default v Drag: SelectBox v IA Global v (v @0 v & ) Options v

W Object Mode v View Select Add Object vy ey @ 290905 -

£ User Perspective
' (1) Collection | Suzanne
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5‘ FOR ANIMATION The Py

#v v A 12 Global v v &) Options v
W ObjectMode v View Select Add Object {v @ 7 2090 -

s User Perspective
L2380 (1) Collection | Cube

the bpy.context
submodule is great
for fetching lists of
objects based on
their state within
Blender

the bpy.context

submodule is used

(O [l -TIINC ) J[4 {3l bpy . context.selected objects
PYT I RAC =6 : (default, =& 17 2920, 16:23:28) [MSC v.1916 64 bit

and areas of ;

Blender by various

status criteria.

bpy, bpy.data, bpy.ops, bpy.props, bpy.types, bpy.context, bpy

_ >>> bpy.context. selected objects

[bpy.data.objects['Cube']]

Serdar ARITAN >>>
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User Perspective
(1) Collection | Suzanne

>>> for k in bpy.context.selected objects
k .name

‘Sphere'’
'Plane’
‘Suzanne’
'Torus'
'Cone"’
'Cube'

One of the language’s
most distinctive features
is the list comprehension,
which you can use to

>>> bpy.context.selected objects Create pOWG rfUI
[bpy.data.objects['Cube']] . . . .
T In ony-comtext st et el funCtlonallty Stial d
['Cube', 'Plane', 'Cone', 'Torus', 'Sphere', 'Suzanne'] Single Iine Of COde_

# Return the names of selected objects

[he  eiziglsy Peye € lie PPYVCOL CexXl Sellact

— I =)

e O

A >

Serdar ARITAN [Sphere', Plane', Suzanne', 'Torus', 'Cone', 'Cube']
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FOR ANIMATION

new list = [expression member iterable]
squares = [1 * i i range (10) ]

Every list comprehension in Python includes three elements:

e expression is the member itself, a call to a method, or any other valid
expression that returns a value. In the example above, the expressioni * i is the
square of the member value.

* member is the object or value in the list or iterable. In the example above, the
member value is i.

» iterable is a list, set, sequence, generator, or any other object that can return its
elements one at a time. In the example above, the iterable is range (10).

serdar ARITAN



Using List Comprehensions
Using Conditional Logic

g)scmm LANGUAGES
FOR ANIMATION

new list = [expression ‘or member ' iterable (.7 conditional)]
>>> sentence = 'Blender is the best'
>>> vowels = [1i "o 1 ' n sentence = i n 'aeiou']

>>> vowels
[leI’ Iel’ li|’ 'e‘, lel]

new list = [expression (.~ conditional) “or member ' iterable]
>>> marks = [1.25, -9.45, 10.22, 3.78, -5.92, 1.16]
>>> positive marks = [1 7 1 > 0 =122 0 Zor i 1 marks]

>>> positive marks
[1.25, 0, 10.22, 3.78, 0, 1.16]
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ggFOR ANIMATION bpy

new list = [expression "o: member . iterable]

# Return the names of selected objects
>>> [k.name “o: k 1 bpy.context.selected objects]

['Cube', 'Plane', 'Cone', 'Torus', 'Sphere', 'Suzanne']

# Return the locations of selected objects
# (location of origin assuming no pending transformations)
>>>[k.location “or k 1 bpy.context.selected objects]

[Vector((0.0, 6.6893310546875, 0.0)), Vector((0.0, 0.0,
.201729774475098) ), Vector((0.0, -3.2858810424804688,
.869234085083008) ), Vector((2.727579355239868, 0.0,
.3433666229248047)), Vector((0.0, 6.11886739730835,
.0066142082214355) ), Vector((-0.4047573506832123, -
.412367820739746, 4.79141902923584))]

U NN
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# Return the name and locations of selected objects

>>>[|(k.name, k.location)| “or k n bpy.context.selected objects]

[('Cube', Vector((0.0, 6.6893310546875, 0.0))), ('Plane', Vector((0.0,
0.0, 4.201729774475098))), ('Cone', Vector((0.0, -3.2858810424804688,
2.869234085083008))), ('Torus', Vector((2.727579355239868, 0.0,
2.3433666229248047))), ('Sphere', Vector((0.0, 6.11886739730835,
5.0066142082214355))), ('Suzanne', Vector((-0.4047573506832123, -
5.412367820739746, 4.79141902923584)))]1

e

? @,
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Lists

Like a string, a list is a sequence of values. In a string, the values are
characters; in a list, they can be any type. The values in a list are called
elements or sometimes items.

Basic properties:

Lists are contained in square brackets | |

Lists can contain numbers, strings, nested sublists, or nothing

Examples:
L1 = [0,1,2,3]
L2 = ['zero', 'one']
L3 = 1[0,1,[2,3], 'three',[‘fouxr’, ‘one’]]

L4 []

''''''
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SCRIPT LANGUAGES

FOR ANIMATION Lists

Lists Are Mutable : Unlike strings, lists are mutable. When the bracket
operator appears on the left side of an assignment, it identifies the element

of the list that will be assigned.

cheeses —=
>>> cheeses = [ v, ! v, ! ']

>>> numbers = [17, 123]

>>> empty = []

>>> print (cheeses, numbers, empty)

['Cheddar', 'Edam', 'Gouda']l [17, 123] [] numbers —=
>>> numbers[l] = 5

>>> print (numbers)

[17, 5]

empty —=

ARITAN

list

0 —= 'Cheddar
1 —= 'Edam’
2 —= 'Gouda’

list

0—= 17
1.... 123

N

list

||
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>>> L = [1, 2, 3]

>>> o element o L:
print (element)

1

2

3

>>> L.append(“I am a string.")

>>> o element ' L:
print (element)

1

2

3

I am a string.
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Some basic operations on lists:
Indexing: L1[i], L2[i][]j] Slicing: L3[i:]]

Concatenation:
>>> Ll = [0,1,2]; L2
>>> L1+L2
[0,1,2,3,4,5]
Repetition:
>>> L1*3
(0,1,2,0,1,2,0,1,2]
Appending:
>>> Ll.append(3)
[0,1,2,3]
Sorting:
>>> L3 = [2, 1, 4, 3]
>>> L3.sort()
[1,2,3,4]
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Reversal:
>>> 1.4 = [4,3,2,1]
>>> L4 .reverse()
>>> L4
[1,2,3,4]

Append, Pop and Insert:
>>> L4 .append(5)
>>> L4 .pop()
>>> L4 .insert (0, 42)
>>> L4 .pop(0)

Serdar ARITAN

Lists

# [01102131415]
# [0r1121314]

# [421011121314]
# [0,1,2,3,4]
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nalnes= [lal’ |a|' Ibl' |cl’ Iall
# Count the letter a.

value = names.count('a')
print(value)

# Input list.
values = ["uno", "dos", "tres", "cuatro"]

# Locate string.
n = values.index ("dos")
print(n, values[n])

# Locate another string.
n = values.index("tres")
print(n, values[n])
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Module Overview
* bpy.ops
This submodule contains operators. These are primarily functions for
manipulating objects, similarly to the way Blender artists manipulate
objects in the default interface. The submodule can also manipulate the
3D Viewport, renderings, text, and much more.
For manipulating 3D objects, the two most important classes are
bpy.ops.object and bpy.ops.mesh.] The object class contains
functions for manipulating multiple selected objects at the same time as
well as many general utilities. The mesh class contains functions for
manipulating vertices, edges, and faces of objects one at a time,
typically in Edit Mode. There are currently 71 classes in the bpy.ops
submodule, all fairly well-named and well-organized.




f}“ J@"f L—“‘\'*%EJ The bpy Module

FOR A TION

* bpy.context

The bpy.context submodule is used to access objects and areas of
Blender by various status criteria. The primary function of this
submodule is to give Python developers a means of accessing the
current data that a user is working with. If we create a button that
permutes all of the selected objects, we can allow the user to select the

objects of his choice, then permute all objects in
bpy.context.select objects.

* bpy.data

This submodule is used to access Blender’'s internal data. The
bpy.data.objects class contains all of the data determining an

object’'s shape and position.
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FOR A TION

* bpy.app
This submodule is not entirely documented, but the information we are

confident about thus far can be used to great effect in scripting and add-
on development. The sub-submodule bpy.app.handlers is the only

one we will concern ourselves with in this course. The handlers
submodule contains special functions for triggering custom functions in
response to events in Blender.

* bpy.types,bpy.utils, and bpy.props

These modules will be discussed in detail on add-on development.

* bpy.path

This submodule is essentially the same as the os.path submodule that
ships natively with Python.
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FOR A TION

Selection, Activation, and Specification

The Blender interface was designed to be intuitive while also providing
complex functionality.

« Selection: One, many, or zero objects can be selected at once.

« Activation: Only a single object can be active at any given time.

« Specification: (Python only) Python scripts can access objects by
their names and write directly to their data blocks. While an
operation that manipulates selected objects is typically a differential
action like translate, rotate, or scale, writing data to specific objects is
typically a declarative action like position, orientation, or size.
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Active object in /=!/0, selected object in orange, and unselected
object in black. In Object Mode the last (de)selected item is
called the “/ ciiv2 Onj=c” and is outlined in yellow (the others are
orange). There is at most one - cij/= o0j=ci at any time.

Serdar ARITAN
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# Programmatically Selecting Objects
Lmport bpy

=7 mySelector (objName, additive= ' =2):
# By default, clear other selections
1L not additive:
bpy.ops.object.select_all (action='DESELECT")
# Set the 'select' property of the datablock to True
bpy.data.objects[objName] .select_set (7T u)

# Select only 'Cube'

mySelector ('Cube')

# Select 'Sphere', keeping other selections
mySelector ('Sphere', additive= Tru2)

# Translate selected objects 1 unit along the x-axis
bpy.ops. transform. translate(value=(1, 0, 0))
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# Programmatically Selecting Objects
import bpy

‘=l select one_ object(objName) :
bpy.ops.object.select_all (action='DESELECT")
bpy.context.view_layer.objects.active = bpy.data.objects[objName]

objName.select_set (7rux)

select_one_object(cylinder) # This will select the cylinder and set it as active
select_one_object(cube) i# This will select the cube and set it as active

bpy.context.view_layer.objects.active = !/0nc # After that you won't have an
active object in the scene. Note it doesn't deselect the active object though.
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2 FOR ANIMATION

# Programmatically Activating an Object
import bpy

=7 myActivator (objName) :
# Pass bpy.data.objects datablock to scene class

bpy.context.view layer.objects.active = bpy.data.objects[objName]

# Activate the object named 'Sphere'’
myActivator ('Sphere')

# Verify the 'Sphere' was activated

print ("Active object:", bpy.context.object.name)

# Selected objects were unaffected
print ("Selected objects:", bpy.context.selected objects)

Serdar ARITAN
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# how to programmatically select all objects of a certain

collection
Lmport bpy
col = bpy.data.collections.get("Collection")
1o col:
for obj 1n col.objects:

ob]j.select_set (T 1)

# Selected objects
print("Selected objects:", bpy.context.selected objects)

Serdar ARITAN
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# Programmatically Accessing an Object by Specification
import bpy

=7 mySpecifier (objName) :
# Return the datablock
return bpy.data.objects[objName]

# Store a reference to the datablock
myCube = mySpecifier('Cube')

# Output the location of the origin
print (myCube.location)

# Works exactly the same as above
myCube = bpy.data.objects['Cube']
print (myCube.location)

Serdar ARITAN
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D File Edit

Render Window Help syout  Modeling  Sculpting R

[ ki 1, Global v Pv @l v

Add  Object

Options v

W Object Mode v View Select R @ 30090

, User Perspective
(1) Collection | Sphere P
—0
(@)

Console

PYTHON INTERACTIVE COl C v.1916 64 bit (AMDE4)]

p: . text, bpy.utils, bgl, blf
th import *

2= bpy.context.space data.recent_folders active = 0
9 Saved text "C:\Lectures\BCO 662 Animasyon Icin Betik Diller\Hafta 62\sel act spec.py"

& bpy.ops.mesh.primitive uv_sphere add(radius=1, enter editmode=False, align='WORLD', location=(®, 0, 0), scale=(1, 1, 1))

8 bpy.ops. transform. translate(value=(0, 4.33348, 0), orient type='GLOBAL', orient matrix=((1, 0, ), (0, 1, 6), (0, , 1)), orient
matrix type='GLOBAL', constraint axis=(False, True, False), mirror=True, use proportional edit=False, proportional edit falloff='
SMOOTH', proportional size=1, use proportional connected=False, use proportional projected=False)

tReport £V

Box Select [ PanView ( sntext Menu

Serdar ARITA

The bpy Module

Scripting +
View Text Edit

YCEx »

B~ sel act spec.py

<

Select Format Templates
# Programmatically Select

bpy

ing Objects

def mySelector(objName, additive= False):
# By default
additive:
bpy.ops. ob]ect select alhactmnf'DESELECT‘
# Set the 's property of the da

bpy.data. obJects objName]

other lections

clear

tablock to True
.select_set( True )

=
Ccoo~NOwv s wN— Bl

-
oy

myActivator(objName) :
# Pass bpy.data datablock
bpy.context.view layer.objects.active = bpy. data objects[objName]

-
~

objects ) scene cla

[
on s W

def mySpecifier(objName) :
# Return the datablock

bpy.data.objects[objName]

-
=

# Select only 'Cub

mySelector\ 'Cube‘
# Select ere
mySelector\ Sphere
# Translate ¢ ed objec along
bpy.ops. transform translate\value (1, 0, 0))
mySelector('Cube'

# Translate ‘iﬂw’ai objects 1 unit along the

bpy.ops.transform.translate(value=(-2, 0, 0))

selections

\ctivate the obj Sphere
myActlvatom Sphere')

erify the 'Sphere' was act
prlnt("Acuve object:", bpy.context.object.name)
# Selected objects e unaff ed
print("Selected objects:", bpy context.selected objects)

# Store a reference to the datablock

myCube = mySpecifier('Cube')

the location of the origin
prlnt(myCube location)

tly the same as above

myCube = bpy. data ob]ects[ Cube']
print (myCube.location)

File: *C:Lectures\BCO 602 Animasyon Icin Betik DillerHafta_02\sel_act_spec.py (unsaved)
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® Blender
R File Edit Render Window Help eling Sculpting UVEditing TexturePaint Shading  Arimation  Rendering  Compositing  Geometry N Scripting +

A0 13 Global ~| v @)ui v [ N Options v
W ObjectMode v View Select Add  Object @ @ o000

<

View Text Edit Select Format Templates B~ sel_act spec.py
# Programmatically Selecting Object
|, User Perspective bey
llecti
A1) Colction | Set=e def mySelector(objName, additive= False):
# By default, clear other selections
additive:
bpy. ops object.select_all(action='DESELECT')
# Set the ' property of the datablock to True
bpy.data.objects[objName] .select set(True)

o <

©wo~No U s wN - 0

myActivator(objName) :
# Pass bpy. a.objects datablock to scene class
bpy.context.view layer.objects.active = bpy.data.objects[objName]

mySpecifier(objName) :
# Return the datablock
bpy.data.objects[objName]

# Select only 'Cube'
mySelector('Cube')
# Select 'Sphe
mySe‘Lectorl Sphere ) addltl\le’ True
# Translate selected objects 1 unit along khk x-axis
bpy.ops.transform.translate(value=(1, 0,
mySelector('Cube')
# Translate selected objects -2 unit along t
bpy.ops.transform.translate(value=(-2, 8, @
29
30 # A te the obj named 'Spher
31 myActivator('Sphere’
32 # Verify the 'Sphere s activated
33 print("Active object:", bpy.context.object.name)
34 # Selected objects re unaffected
PYTHON INTERACTIVE CONSOLE 3.9.2 (defoult, Mar 1 2621, 88:18:55) [MSC v.1916 64 bit (AMDG4)] 35 print("Selected objects:", bpy.context.selected objects)
36
37 # Store a reference to the datablock
38 myCube = mySpecifier('Cube')
39
40 # Output the location of the or
41 print (myCube. location)
) bpy.ops.object.select_all(action="DESELECT") 42

View Console

bpy J i + bpy.context, bpy.utils, bgl

proportional size=1, use proportional connected=False, use proportional projected=False)

We el O A E
) bpy.ops. transform. translate(value=(-2, @, @), orient type="GLOBAL', orient matrix=((1, @, @), (e, 1, @), (@, @, 1)), orient matri = hiG EEEEly WiE Gk J% Jhart
x_type='GLOBAL', constraint axis=(True, True, True), mirror=True, use proportional edit=False, proportional edit falloff='shoorh' 44 myCube = bpy.data.objects['Cube’]
, proportional_size=1, use proportional_connected=False, use propertional projected=False) 45 print (myCube. location)

46
File: CiLectures\BCO 602 Animasyon Icin Betik Diller\Hafta_02\sel_act_spec.py

) bpy.ops. text.run_script()

il

Serdar ARIT




SCRIPT LANGUAGES
FOR ANIMATION The bpy Module

R File Edit Render Window Help Sut Heling dpting UV Editing L fing nimation ndering ] ! \ Seripting -+
[n] 1o Global v Pv @l v Options v ~ View Text Edit Select Format Templates B~ sel_act spec.py
W] ObjectMode ~ View Select Add Object LR EEE e # Programmatically ecting Obje
bpy

User Perspective
(1) Collection | Sphere

def mySelector(objName, additive= False)
By default, clear other
additive:
bpy ops ob]ect select_all(action="'DESELECT")
Set SE property of the datablock to True
bpy data ob]ects[ob]Name] select_set(True)

def myActlvator objName) :
# Pass bpy.data.objects datablock to ne class
bpy. context view layer.objects.active = bpy. data objects[objName]

29

: 39

View Console 31

32

33

34

PYTHON INTERACTIVE CONSOLE 3.9.2 (defa 2021, 08:18:55) v.1916 64 bit (AMDG4)] 35

36

37

38

39

_— ~ T — . a8

, use proportional connected=False, use proportional projected=False) a

B8 bpy.ops. object .select all(action='DESELECT") 42

B boy.ops. transform. translate(value=(-2, 8, B), orient type='GLOBAL', orient matrix=((1, 0, 8), (0, 1, 8), (8, 0, 1)), orient matri 43

x type='GLOBAL', constraint axis=(True, True, True), mirror=True, use proportional edit=False, proportional edit falloff='sMootH' 44

, proportional size=1, use proportional connected=False, use proportional projected=False) 4!

46

%) bpy.ops. text. run script()

File: CALectures|BCO 602 Animasyon Icin Betik DillenHafta_02\sel_act spec.py

(8 callven
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® Blender
D File Edit Render Window Help Layout

#A0E

W, ObjectMode v View Select Add Object

= User Perspective

—4 (1) Collection | Sphere.015

Playback v Keying v View Marker
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13 Global v Pv @l v

o o4 P ronl

Homework

&5~ scene = W view Layer
Options v =v (@ yol
v l-@ 0 0800 - T Scene Collection

v & Collection

<

Sphere
Sphere.001
Sphere.002
Sphere.003

v

v

v

v

Sphere.004
Sphere.005

v

Sphere.006
Sphere.007
Sphere.008

v

Sphere.009

v

. v
J<1<1<1<I<l<l<l<1<1<1

Sphere.010

Sphere.015

L]

Sphere.015

=

¥ Transform

Location X
Y
z

]
=
&

Rotation X
Y,
z

Mode  XYZ Euler
Scale X 1.000
Y 1.000
z 1.000
» Delta Transform
Relations
» Collections.
» Instancing
» Motion Paths
» Visibility
» Viewport Display
Custom Properties

$Y000000006000600
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Homework

Write a Blender Script
generates 100 random
spheres that do not collide
each other in the definite
volume.

# Some of the functions you
may need

random : randrange
math ' sqrt

. . 2
Collision = \/(Ax — Bx)z + (Ay — By) + (Az - Bz)z < Aradius + Bradius

Serdar ARITAN
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Homework

Correct Example: 1000
spheres with diameter of

between 6 to 16. Be careful
not radius!
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