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1 Introduction

During SA#60 the “Test Plan Study on Surround Sound for the Headphones” (Test2) was developed and approved (S4-100705). It is stated in this test plan that a description of the HRTFs is to be provided according to a defined list of item. The description is given in this document.

2 HRTF description for test 2
2.1 Measurements

· Measured head (human or artificial): Human head

· Measurement room dimensions: 6x6x3.5m

· Measurement signal used: pseudo-random noise sequence 

· Loudspeakers type: single driver, 5.8cm cone diameter

· Loudspeaker positions: +-25°, 0°, 110°

· Loudspeaker distance: 1m

· Microphone type: 1mm omni-directional probe microphone
· Microphone positions: Entrance to the blocked ear canal

2.2 Reverberation

· Presence of reverberation: 
Synthetic reverberation was added to the signal. The algorithm was implemented as parallel reverberation according to Annex D of the MPEG Surround standard [1].

· Reverberation time (RT60):
The reverberation time measured according to [2] is 310ms.

· Total impulse response length: 
The total impulse response length is 372 ms.

2.3 HRTF Filter design

· Filter type: 
Within the MPEG Surround decoder, the HRTF filters are applied in frequency domain, i.e. 71-band Hybrid/QMF domain filtering. The filters are implemented as 2x2 matrix multiplication. For the binaural post-processing the HRTFs were combined with the impulse response of the reverberation and applied as FIR filters with a total length of 16384 taps.

· Filter parameterization: 
From each HRTF the level for the left and right ear, the phase difference and the coherence parameters are analyzed. The parameters are calculated according to Annex C of the MPEG Surround standard [1].

· Equalization method:
The HRTF filters were equalized such that the power spectrum of the binaural output signal is on average similar to the power spectrum of the stereo downmix signal.

· HRTF filter length:
The HRTF filter has a length of one time-slot in Hybrid/QMF domain [1]. A single time slot represents 64 samples in time domain.

3 References:

[1]
ISO/IEC 23003-1 MPEG Surround, 2006

[2]
ISO 3382-2: Acoustics -- Measurement of room acoustic parameters -- Part 2: Reverberation time in ordinary rooms, 2008
































































































