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Purpose


These functions provide a basis for performing various correlation measurements and pitch-detection algorithms (PDAs) using C or C++, for signed zero-average 16-bit samples.





Platform


Tested under Visual C++ 5.0 compiling for MFC; should work under any C/C++ compiler.





Usage


Add the file Pitch.cpp to your project file list, and include Pitch.h in any of your files that attempts to call a function from Pitch.cpp.


Include the file math.h in your standard header file, StdAfx.h.





Useful Functions


Correlation


float correlation(sample a[], sample b[], UINT uLen, int step=1);


a		Pointer to an array of samples. The array must be at least uLen samples long


b		Pointer to an array of samples. The array must be at least uLen samples long


uLen		(Minimum) number of samples in arrays a and b


step		Causes calculation to be performed after downsampling by a factor of step.


		For more information on downsampling, see the function crossprod.


Return value	Cross-correlation between a and b. The correlation is normalized between -1 and 1.





Integer Pitch Detection


int int_pitch(sample a[], int minpitch, int maxpitch,


              int step,float *correl);


a		Pointer to an array of samples. The array must be at least maxpitch*2 samples long


minpitch	Minimum pitch value to test


maxpitch	Maximum pitch value to test


step		Resolution in which pitch values are tested


correl	Pointer to a float which will receive the correlation value of the detected pitch.


		If this value is NULL, the correlation value is not returned.


Return value	The optimal pitch length found for the signal, in samples


Example:


The statement int_pitch(a, 5, 150, 3, NULL) detects the pitch legnth, assuming that it is between 5 and 150 samples. The detection resolution is 3, so possible values are evenly spaced at a distance of 3 from each other in the range 5-150, and the function runs 3 times as quickly as int_pitch(a, 5, 150, 1, NULL).





Useless Functions


(These are used internally by other Pitch.cpp functions, but can be used by other functions as well.)


Cross-Product


float crossprod(sample a[], sample b[], UINT uLen, int step=1);


a		Pointer to an array of samples. The array must be at least uLen samples long


b		Pointer to an array of samples. The array must be at least uLen samples long


uLen		(Minimum) number of samples in arrays a and b


step		Causes the calculation to be performed after downsampling by a factor o
