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CHAPTER 1. DIGITAL SIGNAL PROCESSING

Xo[n] - y2[N]
CiXg[n] +Coxo[n] - c1yi[n] + Coya[N]



1.3. QUANTIZATION 9
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The quantization process introduces an error because of the limited number
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For k = At this leads to Fs(w) = F (w), only the term for m=0 remains and
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1.6. DIGITAL FILTER 17
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On contrary to the IIR filter, Finite Impulse Response (FIR) filters are
always stable® because of the lack of any feedback. The general expression

for FIR filters is
y[n] =
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1.7. NUMERICAL DIFFERENTIATION

features an additional term (iw)"
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which is also a good approximation only at low frequencies®, while high fre-

guencies are also attenuated compared to the true transfer function H(w) =
2
—
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Figure 1.12: Original and decimated detector signal.



1.8. DIGITAL RESAMPLING: DECIMATION AND INTERPOLATION
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with n < x < n+ 1. The transfer function can be derived by applying the
symmetrical form of the linear interpolation

ye =" "
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1. 1IR (Recursive) Filter:
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e Binomial Distribution with P = 1/2: 5 Points
1 1 3 1 1
= —X[n—=2]+ —X[n—=1]+ _X[n] + —X[n+ 1]+ —X[n+2
yn] = 7ex[n — 2]+ ;xIn = 1]+ ox[n] + Zxn+ 1] + x[n + 2]
(c) Low Pass FIR Filter

(] = (2f) SN
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APPENDIX A. USEFUL FILTER EQUATIONS
(c) 5 Points
1 8 8 1
nj=-—-xn+2)+ -—-x[n+1] —-——=xX[n—1] — -—=x[n—2
yIn] = 55X+ 2]) + xin + 1] = Zx[n — 1] = xn = 2]
(d) 7 Points

yin] = S xin+3)+ 1
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