






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































signals and systems laboratory

The following MATLAB commands will accomplish this. Rp=1;Rs=40; fs=200 ... Write a program in MATLAB to implement the filter in both its original form and. 
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SIGNALS AND SYSTEMS LABORATORY.



Title:



Finite wordlength effects in IIR digital filter implementation. Coefficient Quantisation.



Objectives: 1. To design an IIR filter for implementation as a cascade of secondorder sections. 2. To examine the effects of filter coefficient quantization for both a direct-form implementation and a second-order cascade implementation.



Background The effects of quantizing digital filter coefficients depends on the form of the filter implementation. High order IIR filters are often implemented as a cascade of 2nd order sections to allow better control of quantization noise effects, limit cycles and stability. Tasks:



1. Design a filter to the specification and plot the magnitude frequency response of the transfer function. Sampling frequency Passband Transition band Passband ripple Stopband attenuation



15 kHz 0 – 3 kHz 1450 Hz 0.5 dB 45 dB



The following MATLAB commands will accomplish this. Rp=1;Rs=40; fs=200;fNyq=fs/2; fp1=40;fp2=50;fs1=30;fs2=60; Wp=[fp1 fp2]/fNyq;Ws=[fs1 fs2]/fNyq; [N,Wn]=ellipord(Wp,Ws,Rp,Rs); [b,a]=ellip(N,Rp,Rs,Wn); [H,w]=freqz(b,a);plot(w*7500/pi,20*log10(abs(H)));hold on fpax=[0 0 fp fp 0];mpax=[-Rp 0 0 -Rp -Rp]; fsax=[fs fs fNyq];msax=[-80 -Rs -Rs]; plot(fpax,mpax,'r',fsax,msax,'r');grid
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2. Convert the filter to second order sections, quantise the coefficients. Compare the frequency responses of the designed filter with frequency response of the coefficient quantised filter. Use the MATLAB commands: 3. bb=7; [sos,G]=tf2sos(b,a); sosq=round(sos*2^bb)/2^bb; [bq,aq]=sos2tf(sosq,G); bg=b/G;



% bring up values of numerator to allow properly sized values to be quantised. Used gain calculated above



bgq=round(bg*2^bb)/2^bb;aq=round(a*2^bb)/2^bb; bq=bgq*G [hq,w]=freqz(bq,aq);plot(w,20*log10(abs(hq)),'g')



4. Show pole-zero plots of the original filter, the unquantised sections and the quantised sections.



5. Compare the sensitivity of the above implementations to coefficient quantization. 6. Investigate the ordering and scaling functionality of the tf2sos command. (see accompanying notes.) 7. Write a program in MATLAB to implement the filter in both its original form and in its sectioned form.
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» help tf2sos TF2SOS Transfer Function to Second Order Section conversion. [SOS,G] = TF2SOS(B,A) finds a matrix SOS in second-order sections form and a gain G which represent the same system H(z) as the one with numerator B and denominator A. The poles and zeros of H(z) must be in complex conjugate pairs. Because of the scaling done, all poles must be inside the unit circle, i.e, the system must be stable. SOS is an L by 6 matrix with the following structure: SOS = [ b01 b11 b21 1 a11 a21 b02 b12 b22 1 a12 a22 ... b0L b1L b2L 1 a1L a2L ] Each row of the SOS matrix describes a 2nd order transfer function: b0k + b1k z^-1 + b2k z^-2 Hk(z) = ---------------------------1 + a1k z^-1 + a2k z^-2 where k is the row index. G is a scalar which accounts for the overall gain of the system. If G is not specified, the gain is embedded in the first section. The second order structure thus describes the system H(z) as: H(z) = G*H1(z)*H2(z)*...*HL(z) TF2SOS(B,A,DIR_FLAG) specifies the ordering of the 2nd order sections. If DIR_FLAG is equal to 'UP', the first row will contain the poles closest to the origin, and the last row will contain the poles closest to the unit circle. If DIR_FLAG is equal to 'DOWN', the sections are ordered in the opposite direction. The zeros are always paired with the poles closest to them. DIR_FLAG defaults to 'UP'. TF2SOS(B,A,DIR_FLAG,SCALE) specifies the desired scaling of the gain and the numerator coefficients of all 2nd order sections. SCALE can be either 'NONE', 'INF' or 'TWO' which correspond to no scaling, infinity norm scaling and 2-norm scaling respectively. SCALE defaults to 'NONE'. Using infinity-norm scaling in conjunction with 'UP' ordering will minimize the probability of overflow in the realization. On the other hand, using 2-norm scaling in conjunction with 'DOWN' ordering will minimize the peak roundoff noise.
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