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Lattice infinite impulse response digital filter with high robustness

GAO He-ping, HUANG Chao-geng, LI Gang, GUO Shu-qin, XU Hong
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: A novel lattice filter structure is derived for infinite impulse response(IIR) digital filters with low complexity
and high robustness against finite-word-length effects. For an N-th order filter, there are 2N nodes for the input signals
to select to minimize the signal power ratio. The new structure using the one-multiplier elementary lattice possesses only
(2N + 1) multipliers. Compared with traditional lattice structures in simulation, the proposed structure not only has fewer
multipliers, but also yields much smaller signal power ratio.
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Fig. 1 Transposed direct-form II structure of H(z)
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Fig. 2 A tapped numerator filter structure
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2 B H G (New structure)
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Table 1 Values of coefficients {6, }, {n, } for
the structures Stap, and Sip;

Sinj Stap
0o = 0.02432796477608 19 = —0.00002930113121

01 = —0.06264802318718 1 = 0.00090574422161
02 = 0.08764778911190 2 = 0.00557270538103
03 = —0.08889490201104 ¢3 = 0.01137169115584

04 = 0.06872682452499 4 = 0.01799808296218
05 = —0.04385516847899 5 = 0.01574506240278
06 0.01737504806790 g = 0.00868761409535
07 = 0.00548505776564 7 = 0.00267953280367
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Table 2 Coefficients {6y}, {{n, } of
the new structure

Go=1 67 =0 1= —0.068872614393856
=1 05 =1 = 0.012190825300887
Po=1 0y =0 o= 0.016408707505098
03 =0 61p=1 3= 0.012111308878239
04=0 611=1 <s= 0.098488674047905
05=0 61a=1 5= 0.004099355791599
Os=1 613=1 15 =—0.005671342467797

— — Y7 = 0.000899651689968
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Table 3 Comparison of the implementation
complexity and the square root
of signal power ratio

4if  Spri Stap Sinj Shew
R 227154  446.6580 18.1021  4.0571
Nyw 2N+1 3N+1 3N+1 2N+1

F 4 EE AR

Table 3 Comparison of the value of peakedness

“I%):E'fg SDFIIt Stap Sinj Snew
P1 48841 16.4263 4.8841 4.4426
Po 5.0238 20.5788 6.7268 5.8068
Ps 5.1087  9.3123  5.5124 4.3744
Pa 5.1468  9.3526  2.5942 4.4036
Ps 5.1364  6.7063  2.9336 4.9639
Ps 5.0689  4.0529 2.6638 5.7934
P 49158 1.8273  3.1930 4.6949
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