3D Sound technology explained





Everyone knows what stereo sound is.   But how the brain perceives it, is important in order to better understand 3D sound.  For example, if a piano sound is played through just the left speaker then we will perceive the sound as coming from the left side.  If the same sound (and same level, or volume,  of sound) is also passed through the right speaker then it will create the effect of the piano sound coming from the center of the two speakers - in essence from a “phantom” speaker.   By manipulating the levels of  the audio signals to the left & right speakers,  and then adding ‘effects’ to them,  it is possible to create up to two extra “phantom” speakers - thus giving us  3D Sound.  Further to this we must then understand two more ‘3D terminology’s’ - Sum   and   Difference...





Sum describes the information of each monophonic audio signal sent to the left & right speakers (in other words - the sound, and to which speaker).   Difference is the information we have when we look at the left & right signals in terms of level, timing/delay and frequency.  By subtracting the Difference  of the right signal from the Difference of the left signal we come out with the all-important ‘spatial’ information which characterizes stereo program material - and it is this which can be manipulated to produce 3D sound.   





3D Spatializer (ESS938)





It is important to note that for the best 3D results you should not add any effect to the Sum signal because this would affect the tone of the sound and result in lost tonal quality, and  poor audio quality.  This is where other 3D technologies fail.  Instead 3D Spatializer concentrates purely on the Difference signal.    These Difference signals are passed through a psychoacoustically correct filter which performs three critical functions.  First it boosts the portion of the audio spectrum which we rely on most for spatial localization cues.  Secondly it adds just enough phase delay, and further delays different parts of the Difference signal so that the sense of  “space” and size of the  “sweet-spot” is dramatically increased.  Finally it  has a filter/delay block which will prevent acoustic cancellation at low frequencies, so avoiding a sense of weak bass response.  Another area of improvement over its competitors is that 3D Spatializer monitors the incoming signals, and if it senses existing spatial information it will only process this to it’s optimum performance level.  This is because 3D technology is now often used in the recording and game industry, and as such there is a danger of  “over-processing” which can result in poor spatial image and loss of tone.  No other 3D technology can offer the user a “set-and-forget” feature like this.





Developed by Desper Products Inc, USA and widely used by the recording and entertainment industry (with credits such as Walt Disney’s “The Lion King” movie/soundtrack) the 3D Spatializer technology has leaped from the consumer electronic markets of TV’s and Hi-Fi’s to the desktop computer,  and is fast becoming the ‘3D’  by which others follow..


Binaura 3D  (OPTi931 & ESS1868 Cost Saver)





Another type of 3D sound was developed by a company called  “Binaura” .   This 3D technology has been used extensively and successfully by Creative Labs on their range of Sound Blaster sound cards.    This type of 3D is not dependent on a specific chipset (like ES938) and software drivers,  but more a mixture of sound card layout (the specific design of the routings of the audio signals, which are made when designing the PCB) and some passive components such as resistors and capacitors.     This technology ‘delays’ and ‘effects’ the audio signals just enough in order to create the ‘spatial’ information so crucial to achieving good 3D Sound.    The ensuing results of the “Binaura” design are an excellent quality of 3D sound which does not require software drivers,  and is cheaper through design (not requiring expensive R&D & production investment in to core logic production).     This type of technology is incorporated on the OPTi931 sound card, and ESS1868 Cost Saver 3D Sound Card.





