Discrete Hilbert Transform



Where 

and 

e.g. for an N=17 Hilbert Filter, hence, 


	k
	

	

	0
	-8
	0

	1
	-7
	-0.0909

	2
	-6
	0

	3
	-5
	-0.1273

	4
	-4
	0

	5
	-3
	-0.2122

	6
	-2
	0

	7
	-1
	-0.6366

	8
	0
	0

	9
	1
	0.6366

	10
	2
	0

	11
	3
	0.2122

	12
	4
	0

	13
	5
	0.1273

	14
	6
	0

	15
	7
	0.0909

	16
	8
	0



 =  {0,-0.0909,0,-0.1273,0,-0.2122,0,-0.6366,0,0.6366,0,0.2122,0,0.1273,0,0.0909,0}

The following MATLAB file will calculate these values and plot the graphs of the response


%Hilbert Transform Filter
N=17;
k=0:1:N-1;
alpha=(N-1)/2;
beta=k-alpha;
hbeta=(2./(pi*beta));
i=1;
while i <= N 
    hbeta(i)=0;
    i=i+2;
end
fs=10000;
k1=0:1/fs:0.1;
a=sin(2*pi*100*k1);
y=filter(hbeta,1,a);
[H,f]=freqz(hbeta,1,512,10000);
subplot(3,1,2), plot(k1,3*y)
title('Filtered Waveform - showing an approximate 90 degree phase shift')
subplot(3,1,1), plot(k1,a)
title('Original Waveform')
subplot(3,1,3), plot(f,abs(H))
title('Filter Frequency Response')
xlabel('Frequency (Hz)')
ylabel('Magnitude')
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