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Keyword: Head Related Transfer Function, Reverberator, Cross-talk Cancellation

System, MEMS, optical linear-polaralizer, dynamic model, Xbox Development Kit

The goal of this one-year integrated project including five sub-projects is to develop
and implement an immersive computer game environment. The objective of the
first sub-project is to develop virtual-reality digital 3D audio systems. The
innovative core technologies consist of Head Related Transfer Function (HRTF),
Reverberator, and Cross-talk Cancellation System (CCS) are proposed. A new
six-axis position sensor is designed and produced by MEMS procedure in the second
sub-project. The design of the composite interface is through USB in the third
sub-project. In the fourth sub-project, the high-resolution dynamic stereo pairs will
be generated by high-performance computing scheme. In order to build a high
quality stereovision, the previous results will be combined with the synchronized
double-vision projection system, the optical linear-polaralizer, and advanced
auxiliaries. The objective of the fifth sub-project is to acquire an optimal dynamic
model of the car physical system. On the final stage, we integrate five sub-projects.
Real car motion states can be reconstructed and imitated by the Microsoft Xbox
Development Kit (XDK). In addition, the digital 3D audio system, the
quasi-simultaneous generating stereovision and the six-axis position joystick

improve the virtual reality of the home game console.
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A spatial audio system based on panel speaker array has been implemented on a
personal computer. It is capable of rendering sound images positioned arbitrarily
around a listener in synchronization with the video image, providing a useful solution
for PC multi-media. Unlike previous systems using stereo loudspeakers, a panel
speaker array is employed in this system for its compactness and robustness. The
HRTF, reverberator, and CCS are all integrated in one unit. In particular, the last
item 1s accomplished by using inverse filtering in conjunction with Tikhonov
regularization. A dynamic scheme in adjusting the regularization parameter B has
been proposed in this paper under a speaker input constraint. Such approach suits
better the frequency-dependent needs for regularization. As indicated in the
experimental results, the band-limited implementation of CCS proved to be effective
in canceling the cross-talks within the control bandwidth, with reduced amount of
computation loading.

Numerous limitations of the present system are pointed out as follows. First,
the computation loading remains an issue for audio/video rendering. Although
real-time implementation of this system is possible by using a P4 2.2G CPU, it takes
up almost 50% of the computational power when all effects (HRTF + reverberator +
CCS) are enabled. Second, head misalignment of the listener remains the primary
factor that affects the performance as well as robustness of the CCS, particularly at

high frequencies. Methods, either fixed type or adaptive type, are currently being



sought to solve this problem. Future research will focus on these aspects to enhance
the practicality of the spatial audio system.
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Output current in a fulbbridge comvert er using PWM method
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