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Abstract

This paper presents arguments for the possibility of establishing auditory space without the use of technologies such as Dolby surround sound or acoustic filters, by using WLAN technology and ordinary stereo sound.

1. Present use of spatial sound

It has been possible for several years to create spatial sound-experiences whit the aid of surround sound systems with multiple speakers. In the resent years it has also been possible thru ordinary two-channel speaker systems or earphones, if the sound has been processed thru filters that imitates the characteristics of reflected sound. These systems have made it possible to simulate objects moving in 3D and the user being moved in relation to objects. With the emerging of motion tracking devices, it became possible for the user even to orientate themselves in relation to visual and/or auditory objects by changing their position in relation to these objects. These methods have been used in various VR-instillations and cinemas for more than a decade.

But is it possible to establish auditory spatial experiences without the use of technologies such as these described above? It seems to be the case. 

In this paper I will present some arguments that will unfold some of the possibilities in-/fundaments for creating such invisible rooms. 

2. Perceiving spatiality

Before considering the construction of such a invisible room it is necessary to have an idea of how we perceive space.

It might be considered a paradox that the metaphors we use for describing such rooms, are words and terms that we normally use for describing physical rooms. But then again this seems to be the best way for us to describe objects that are new to us and which we do not know how to describe in other ways. An example of this mode of perception is our everyday talk about digital worlds and spaces. We use spatial metaphors in casual words such as cyberspace, chatrooms, mailbox and so on. This is also the case when talking about sound- or auditory room. We are not talking about psychical rooms containing sounds, but auditory rooms defined and constituted by sound(s).

In Kant’s view, space is a modus of perception that is fundamental for any experience and cognition. Peter Anders (New Jersey Institute of Technology) shares this view as he describes it, dividing the perception of space in two, with the perceived space as 

the spatial construct that surrounds us. The world as we perceive it. And the cognitive space representing internally generated information based on our imagination and memories. 

4. Spatial sound

When designing a invisible room, such as a sound based room, it seems reasonable to view the perceived space, the surrounding spatial construct, being the sounds constituting the specific room, and the cognitive space being the our previous experiences with auditory elements.

We hear a sound, and if it gets louder it must mean, due to our previous experiences with e.g. a car approaching, that the source of the sound must be getting closer or we must be approaching the source, or as entering a room with music it will sound louder than what it did from the outside. Variations in sounds volume, it being decreasing or rising, or the difference between different sound sources, can give the illusion of various distances to these sound sources. This distance between the user and the sound constitutes the spatiality.

Defining the extent of the auditory room can be done by the same principle. As one approaches the boundaries of the room, one might be met with sound walls, and if penetrated and left behind, it will result in a decreasing of the walls sound until it fades in to silence. The user has left the building.

5. Positioning

To give the illusion of one moving towards or away from a sound source, it is necessary to determine the distance between the sound source and the person in the room. This can be done by systems such as the Ekahau Positioning Engine™
, which support most common WLAN environments. In short the system consists of a grid with cells the sized down to one square meter. This makes it possible to create information, in this case sound, that can be changed by the meter since each cell can give specific information independent of the other cells. This is a higher resolution than seen with other systems where each cell might be five or ten square meters in size.

The relatively high resolution of cells makes it possible for the user with a WLAN unit, e.g. a cellular phone or PDA, to move thru the cells towards a given object and experiencing the sound increasing as he or she approaches. 
3. Transmitting sound

Factors such as poor sound quality or delay in receiving the data from each cell would break the illusion of being in a spatial construct, since poor sound quality might draw attention to the system, and delay might result in loosing the feeling of moving freely around the construct. With WLAN it is possible to transmit enough data to simultaneously supply 70 units with CD-quality sound. This makes the system capable of serving multiple users at the same time.

5. What is it good for?

Why is this interesting: because filters and surround sound systems requires lots of hardware and/or heavy data processing, not to mention the cost of such equipment. With the use of an already established system such WLAN, it is possible to give an illusion of spatiality. It might not bee as realistic as more sophisticated systems, but it is a lot easier to implement hence the user only needs a cellular phone or PDA and a pair of earphones. It may lack the possibility of simulating sound-objects moving around the user, and the experience of objects staying in its position even when the user turns his or her head. But with the help of a single visual fix point and WLAN it is possible to give an illusion of spatiality.
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