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Project data:

Year of conception: 2007

Total length of the installation: 1,72m

Total depth of the installation: 32 cm 
Total width of the installation: 29 cm 

Total screen space: 5760 x 900 

Total amount of particles: 6000 

Total amount of vectors: 20160 

Speed of particles: 5 pixels / frame 

(Pixel:

In digital imaging, a pixel (picture element) is the smallest unit of an image. Pixels are normally arranged in a regular 2-dimensional grid, and are represented by squares. The word pixel is based on the abbreviation "pix" for "pictures".

Flow:

A flow is the volume of a fluid which passes through a given surface per unit of time. 
The term ‘fluid’ further expresses the quality of motion, to move or run smoothly with unbroken continuity, as in the manner characteristic of a fluid, or as to proceed steadily and easily.

Vector field:

Vector fields are used in physics to model and represent, for example, the speed and direction of a moving fluid through space, or the strength and direction of force, such as the magnetic or gravitational force, as it changes from point to point. A vector field is a construction in vector calculus which associates a vector to every point in a locally Euclidean space.)

The generative system

The generative art work is constructed by computer software algorithms having as their conceptual basis the use of systems as a method for making art. This approach towards art places the creative act and its meaning in the setting of such a system, its set of rules and can be inscribed within the system art movement.

PixFlow #2 is running on LAb[au]'s generative art console, a sculpture crafted in form of a T-shaped Plexiglas box, integrating 4 stripped screens and 4 networked computers. 

Set of rules

At system launch, 1500 particles in the form of pixels and 5040 vectors, constituting the 90 x 56 matrix of a vector field, are initialised at random positions (particles) and orientations (vectors) per screen. With a screen resolution of 1440 x 900 each vector of the field defines a cell of 16x16 pixels. The vectors have a directional force towards the particles indicated by a thin needle-like arrow in the back buffer of the rendering. The particles start to move at a constant speed of 5 pixels per frame, by a refresh rate of 25 frames per second. When a particle enters a vector cell, its direction turns towards the vector having a maximum deviation angle of 15 degrees. In return, the cell vector changes its own orientation by 1 degree if the difference between the two angles is more than 30 degrees. The limitations of angles variation constrain the mutual influence of particles and vectors and enhance the grouping of particles into flows.

Further the angles of the particle vectors are calculated by floating numbers
 whereas the cell vector by integers
 which lead at system ponderation
 to rounding errors giving the system less of a deterministic and more of an organic behaviour. Consequently the conception of the generative system only relies on a random set at system initialisation and builds its evolution on a recurrent system error occurring between the two numerical systems used. The exploitation of an error occurring with each iteration producing an evolving system is the core of the generative art work and forms the backbone of an ever-varying flow of pixels.

The resulting fluid behaviour is visually reinforced by a trail the particles leave along their path. The trail is a buffer of the last 10 frames, an imprint of the last 10 positions of the moving particles, rendered with a decreasing alpha value ranging from the actual particles rendered at 100% opacity to its previous position rendered at 90% opacity ... This leads to the moving particles leaving a 50 pixel long and progressively-fading trail. These trails on the screen are imaging the smooth movement of the particles shaping vortexes and turbulences. 

The screen space

PixFlow is rendered in native screen resolution to achieve pixel-perfect
 rendering juxtaposing particles being a sharp single point, a pixel, and the vector field being a fine geometric line to the grouping particles forming rather blurry veins due to density and the alpha blending
 on their trails.

In order to achieve the pixel-perfect and multi-screen rendering, one computer per screen is needed, connected to one another through a local network. In this manner the continuous horizontal space of the multi-screen version is achieved by the network synchronisation of particle position and vector orientations. Further on, the render plane of Pixflow constitutes also vertically a continuous space where objects wrap around screen edges and particles drifting off the top edge of the screen reappear at the bottom following the same direction. This ‘wrapping’ technique of the render plane is one of the specific electronic space constructs and has been used in video game classics such as ‘asteroids’ where the shuttle and asteroids never leave the surface of the screen but wrap from one screen edge to the other.

Following this horizontal and vertical continuity achieved through networking and wrapping one has to imagine the render plane of PixFlow as a torus rolled out on the flat screen space. This spatial setting allows an uninterrupted progression of the particles leading occasionally to the congestion of particles on one single screen while other screens become completely empty... 

This interplay of grouping and ungrouping particles, evokes collective behaviour becoming the narrative of the artwork whereas the observer’s eye even catches an individual particle or follows the ephemeral shapes of the flows, the groups, all over the screen space.

Generative art-console

The principle of LAb[au]'s art console is inspired by early video game consoles. The name "video game console" reflects the technical configuration: a specific task-oriented computer, the console, which can be plugged in to any monitor through a video output. These consoles allowed to execute different games by means of cartridges, which, once inserted before booting the console, load the specific game. The use of cartridges in video game consoles simplifies the change of one executable to another without confronting the user with installation and hardware set ups. This configuration improves system performance and stability as software is specifically designed for the hardware. LAb[au]'s interest in consoles as a possible mode of presenting generative artworks is founded on these 'integrated' and optimized qualities enhancing design with the ability to create soft and hardware beyond formatted technology and product standards.

LAb[au]’s art console is a T-shaped crafted transparent Plexiglas box of 1,7m length, 32cm wide and 29cm high. The shell contains 4 stripped FFT screens presenting a 5760 x 900 native pixel space. The synchronised rendering of four networked computers presents this screen space as one single render plane. At the back of the console the hardware components needed to calculate the real-time process are visible, giving the hardware, its architecture, a specific emphasis. This custom design allows running different executables, the generative art project of LAb[au], by means of flash memory cards to be inserted in the back of the console. Whereas the specific shape of the console allows it to be placed vertically, horizontally or wall-mounted. 

This design presents generative art being about soft and hardware and is the result of a research to enhance generative art with spatial and sculptural qualities defining a precise presentation format often missing in its genre.
�	 Floating numbers are all real numbers written using decimal numerals


�	 Integers are the set of numbers consisting of the natural numbers 1, 2, 3, 4…. including 0. They are numbers that can be written without a fractional   or decimal component.


�	 Ponderation is the act of weighting, in order to balance a system 


�	 Pixel perfect is an image where the number of pixels is same as in the image source and where the pixels are perfectly aligned to the screen pixels 


�	 Alpha blending in computer graphics is the  process of combining an image with a background to create the appearance of partial transparency





