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òBlender is a free and open-source 3D computer graphics software toolset used for 
creating animated films, visual effects, art, 3D printed models, interactive 3D 
applications and video games. Blender's features include 3D modeling, UV 
unwrapping, texturing, raster graphics editing, rigging and skinning, fluid and 
smoke simulation, particle simulation, soft body simulation, sculpting, animating, 
match moving, rendering, motion graphics, video editing and compositing.

While current versions also feature an integrated game engine, the upcoming 2.8 
release will remove it.

http://en.wikipedia.org/ wiki / Blender_(software)

BLENDER
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òThe Dutch animation studio NeoGeostarted to develop Blender as an in -house application and based on the timestamps for the 
first source files, January 2, 1994 is considered to be Blender's birthday. The version 1.00 was released in January 1995, with the 
primary author being company co -owner and software developer Ton Roosendaal. The name Blender was inspired by a song by Yello, 
from the album Baby which NeoGeoused in its showreel.

é 

On January 1, 1998, Blender was released publicly online as SGI freeware. NeoGeowas later dissolved and its client contracts were 
taken over by another company. After NeoGeo'sdissolution, Ton Roosendaal founded Not a Number Technologies (NaN) in June 1998 
to further develop Blender, initially distributing it as shareware until NaNwent bankrupt in 2002. This also meant, at the time, 
discontinuing the development of Blender.[16]

In May 2002, Roosendaal started the non-profit Blender Foundation é

Suzanne

é Suzanne is Blender's alternative to more common test models such as the Utah Teapot and the Stanford Bunny. 

A low-polygon model with only 500 faces, Suzanne is often used as a quick and easy way to test material, animation, rigs, texture,
and lighting setups and is also frequently used in joke images. Suzanne is still included in Blender. 

The largest Blender contest gives out an award called the Suzanne Award. ó

http://en.wikipedia.org/wiki/Blender_(software)

BLENDER HISTORY
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https://www.blender.org/about/projects/

Open game
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BLENDER FOUNDATION
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Apa the Etruscan and 2700 years of Bolognese History 

(in ACM SIGGRAPH ASIA 2011, Posters and Sketches 

Proceedings, Hong Kong, 2011)

BLENDER ðCINECA APPLICATIONS



Apa the Etruscan and 2700 years of Bolognese History 

(in ACM SIGGRAPH ASIA 2011, Posters and Sketches Proceedings, Hong Kong, 2011)

http://www.cineca.it/it/video/apa -alla-scoperta-di-bologna-i-primi -minuti -del-cartoon-3d

BLENDER ðCINECA APPLICATIONS
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STORYBOARD AND ANIMATIC



BLENDER ðCINECA APPLICATIONS

òIl piccolo Masaccio e le Terre Nuoveó

It is a short animated Computer 

Graphics educational movie, developed 

by Cineca and mainly intended for the 

younger audience of the museum.



The scene includes points, lines and polygons, they all exist inside a three dimensions space 

defined by X, Y, Z axis.  

In order to compose a scene is necessary:

Ådefine 3D object geometry ðOBJECT MODELING

Ådefine texture and material of all objects ðSHADING AND TEXTURING

Ådefine scene light for realistic final render - LIGHTING

Årealize frame (RENDERING) or export created models in format file for real time navigation

SCENE



Å3D models created with Blender

Å3D models created with others software (Paraview, VMD, é) and imported in Blender

Å3D models from laser scanner 

(software to manage point clouds http://meshlab.sourceforge.net/ )

Å3D models from photographs 

(software to create models from photographs 

http://www.photomodeler.com , http://www.arc3d.be/ , http://www.agisoft.com/ )

MODELS

http://meshlab.sourceforge.net/
http://www.photomodeler.com/
http://www.arc3d.be/
http://www.agisoft.com/


EXAMPLES OF IMPORTED MODELS

Terrain:

-terrain created with osgdem

http://openscenegraph.sourceforge.net/documentation/OpenSceneGraph/doc/osgdem.html

-building with the software City Engine 

http://www.esri.com/software/cityengine

exchange format file: obj

http://openscenegraph.sourceforge.net/documentation/OpenSceneGraph/doc/osgdem.html
http://www.esri.com/software/cityengine


Fluid Dynamics simulation:

Pump and its flow inside, the model and the simulation were made in OpenFOAM

http://www.openfoam.com/

exchange format file: x3d

EXAMPLES OF IMPORTED MODELS

http://www.openfoam.com/


Fluid Dynamics simulation:

Simulation of hull movement during navigation, made in OpenFOAM

http://www.openfoam.com/

exchange format file: x3d

EXAMPLES OF IMPORTED MODELS

http://www.openfoam.com/


Cars model simulation:

The reconstructed wall shear stress through Reduced Order Modelling on 

DrivAer model (ezRB), courtesy of Angela Scardigli and Haysam Telib - Optimad 

engineering srl, Filippo Salmoiraghi and 

Gianluigi Rozza - SISSA mathLab

Model and simulation were made by OpenFOAM

http://www.openfoam.com/

The exported file from OpenFOAM was in VTK (http://www.vtk.org/ ), this couldnõt be imported 

directly inside Blender, we passed through Paraview http://www.paraview.org/ in order to have a 

model readable in Blender.

exchange format file: VTK Ą elaboration in Paraview Ą x3d Blender input file

EXAMPLES OF IMPORTED MODELS

http://www.openfoam.com/
http://www.vtk.org/
http://www.paraview.org/


Molecule:

New homology model of human alpha7 nicotinic receptor generated by using the open 

TMD of the glutamate receptor (PDB entry: 3RIF) and the conotoxin -bound AChBP (PDB 

entry:2BYP) to model the LBD. Conotoxin in vdw representation. Thanks to: Letizia 

Chiodo, Therese Malliavin, Luca Maragliano, Grazia Cottone, Giovanni Ciccotti ISCRA 

Project HP10BEFJB6 :òLarge scale motions in models of human nicotinic receptorsó

The model was made in VMD

http://www.ks.uiuc.edu/Research/vmd/

exchange format file: obj

EXAMPLES OF IMPORTED MODELS

http://www.ks.uiuc.edu/Research/vmd/


Blender has many format files that could be imported

The following format files give best result:

- Obj
- X3d
- Stl (only for geometry)

HOW TO ECHANGE FILES



Others modules for different format files 
could be activated 

Or
programmed using the Blender python console

HOW TO ECHANGE FILES

https://www.blender.org/api/

https://www.blender.org/api/


WHY BLENDER?

Integrate features of scientific software that not have visualization as main purpose

Moreover:

- open source software (no cost to use it)

- many features (now it could be consider a complete software)

- if something is missing, a large community continuously solves problems and add 
features and specific modules



Many external renderers exist, for scientific purpose is wide used

POV-RAY 
http://www.povray.org/

òIt is a ray tracing program which generates images from a text-based scene descriptionó 
and it òdoes not include a modeling feature; it is essentially a pure renderer with a 
sophisticated model description language.ó

https://en.wikipedia.org/wiki/POV -Ray

Blender has much more possibility than a simply renderer!

ALTERNATIVE

http://www.povray.org/
https://en.wikipedia.org/wiki/POV-Ray


Every software has its specific format file to export 
models and simulations, so tests are fundamental!!!!

Furthermore not always the object created in a 
specific software could be exported correctly or at all. 



Basis of Modeling



3D MODELS

a representation of 3D OBJECTS by using points connected each others by curves that define 

surfaces like triangles, quadrilaterals or other type.

A number of polygons linked together is called polymesh (mesh) and so can define a 3D object.

The coordinates are the geometric information, while the way in which the faces are made from 

the vertices are the topological information.

Ą The set of faces is called Mesh.
Point

Curve

Surface

3D MODELS



3D MODELS: BLENDER MESH PRIMITIVES



Box modeling Spline modeling

Suited for simple and organic shapes
Suited for the design and mechanical 

models

Starting from simple Meshtype objects

(i.e. cube, sphere, é) by changing

vertices, edgesand/or polygons 3D 

complex object can be created

Starting from a 2D Spline, like a 

buildingõs plant, with specific operations 

like extrusion it is possible to obtain 3D 
object

OBJECT MODELING



Example of BOX MODELING from òMUVIó, house of the Thirties

OBJECT MODELING



Example of SPLINE MODELING, extruded surface:

surface created by extending a curve along a direction.

Example of extruded surface from òMUVIó, house of the Thirties:

OBJECT MODELING



OBJECT MODELING

Example of SPLINE MODELING, revolved surface:

surface created using a simple curve, which is rotated about an axis to define a shape.

Example of revolved surface from MUVIó, house of the Thirties:



Each object must be better identified with its own material.

In particular, the material must be defined with different attribute and properties, which identify the material behavior to 

light. 

The shadow and the light parts make an object appear three -dimensional, other information, such as transparency, 

refraction, roughness or smoothness, give more information of objects.

The following are lighting components:

- Ambient (3), color of the shaded part of the material that is still affected by the indirect light;

- Diffuse (2), color of the part directly affected by the light;

- Specular (1), color of the part of a glossy object.

In reality, Ambient and Diffuse are the same color!

SHADING



Example of texture bitmap

The texture must be 
elaborated in order to 
have continuity up -down 
and left -right to be able 
to be repeated it over 
the entire object 
without discontinuity.

TEXTURING



Procedural texture

a computer -generated image created using an algorithm in order to create a realistic 

representation of natural elements.

Blender procedural texture:

TEXTURING



Example of a spheric projection

In order to correctly apply a texture must be set up texture coordinates, 

that define how is visualize on a object: 

- projection method,

- orientation,

- ripetition.

TEXTURING



Example from òMUVIó, house of the Thirties

SHADING/TEXTURING



SHADING/TEXTURING

Example from òMUVIó, house of the Thirties



Lighting is a necessary step and is recommended even before the definition of the materials, in this 

way (with neutral material for all objects in the scene) can be better valuated the effect of the 

lights.

Below three general types of light that can be used:

ÅOmni (points of light that emit in all directions );

ÅSpot (cones of light used for simulate lamps or projectors );

ÅDirect ( cylinders of light, usually used to simulate sunlight ).

Each light can be customized by location and illumination intensity parameters, like decay, color, é

For real-time navigation is useful to develop the textures so that they contain lighting and 

rendering information through a procedure called Render to Texture:

shadows and multi-texture are compacted into a single texture.

LIGHTING



The set of operations required to transform a three -dimensional model (all 3D objects in the scene 

and their properties) in a two -dimensional visual representation (bitmap), depending on the view 

parameters and the type of the chosen mode of visual presentation .

By using algorithms that allow to make the effects of Global Illumination it is possible to achieve 

realistic effects of the scene.

GLOBAL ILLUMINATION definition: 

It is a method (algorithm) of computation for light calculation in the 
scene which, takes in to account the light bounces from the neighboring 
surfaces, along with the normal illumination of direct lights. In Other 
words GI calculates the Indirect light also, thus it makes the renders 
more photo-realistic.

RENDERING



Blender has two type of render:

- Blender Render

- Cycles Render

Photorealistic Rendering

Blender now features a powerful new unbiased rendering engine called Cycles that offers stunning

ultra -realistic rendering. The built -in Cycles rendering engine offers :

GPU & CPU rendering

Realtime viewport preview

HDR lighting support

Permissive License for

linking with external software

RENDERING



YafaRay

http://www.yafaray.org/

LuxRender

http://www.luxrender.net/

Aqsis Renderer

http://www.aqsis.org/

RENDERING

http://www.yafaray.org/
http://www.luxrender.net/
http://www.aqsis.org/


Two open source rendering engines included in Blender:

Blender Internal, fast biased engine, for animation and cartoon 
rendering of scenes, which we used for the production of Apa;

Blender Cycles, new unbiased engine, in development since 2011, 
with a propensity for photorealism. The engine manages the actual 
light bounce and limits the use of tricks for creating realistic 
lighting on stage, thus creating convincing effects with less effort. 
This engine should be optimized to achieve optimal results for 
animation and needs more computational power, but thanks to the 
Cineca computing resources and to the implementation of the new 
RenderFarm, it will be an affordable choice for future productions.

RENDERING



New instrument is Blend4web ( https ://www.blend4web.com/en / )

It is possible to export models from Blender in html or json, that could be integrate in a web page.

http://www.hpc.cineca.it/content/virtual -reality

WEB AND REAL TIME

https://www.blend4web.com/en/
http://www.hpc.cineca.it/content/virtual-reality

