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First channel frequency domain 
signal and second channel 
frequency domain signal

Frequency domain cross 
power spectrum

Frequency domain weighting 
function

Weighted frequency domain cross 
power spectrum

Frequency domain cross-correlation 
function

Peak value of the cross-
correlation function

Estimated ITD value

S201

S202

S203
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Stereo audio signal
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S301: Obtain a current frame of a stereo audio signal

S303: Calculate a frequency domain cross power spectrum of the current 
frame based on X1(k) and X2(k)

S304: Weight the frequency domain cross power spectrum based on a preset 
weighting function

S305: Perform inverse time-frequency transform on a weighted frequency 
domain cross power spectrum, to obtain a cross-correlation function

S306: Perform peak detection on the cross-correlation function

S307: Calculate an estimated ITD value of the current frame based on a peak 
value of the cross-correlation function

S302: Perform time-frequency transform on x1(n) and x2(n)
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S401: Obtain a current frame of a stereo audio signal

Signal type 
of a noise signal included in 

the current frame?
Coherent noise

signal type

S403: Estimate an ITD value 
between a left channel audio 

signal and a right channel audio 
signal by using a first algorithm
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S404: Estimate an ITD value 
between a left channel audio 

signal and a right channel audio 
signal by using a second 

algorithm

S402
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Stereo audio signal delay estimation 
apparatus 600

Obtaining module 601

Inter-channel time difference 
estimation module 602

Noise coherence value 
calculation module 603

Speech endpoint detection 
module 604
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