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2. MuHck, Pecnybniuka benapycb

AHHoTauus. Llenb nccnepoBaHns — packpbiTb ocobeHHocT KMX-cbunbTpa ¢ CUMMETPUYHON MMMYNbCHOW XapakTepucTukon. B
ctatbe paccmatpusatoTca KUX-bunbTpbl Kak ¢ CUMMETPUYHON, TakK U C @HTUCUMMETPUYHON UMIMYbCHOW XapaKTepUCTMKOM U X
pasnuyus.

KnroueBble crioBa. iMnynbcHas xapakrepucTuka, punbtp, KUX-dunbTtp, cuMmmeTpudHas, aHTucummeTpuyHas, PHY, dunbtpaums.

Lindposble unbTpbl MOryT 6biTb OBYX BMOOB — C KOHEYHOW W C OECKOHEYHOW MMMYNbCHOW
xapaktepucTtukon (KUX n BUX).

KUX-punbtp (KoHeuHas WimnynbcHas XapaktepucTtuka) — UnbTpbl C KOHEYHOW MMMYbCHOM
XapakTepucTnkon. PunbTpauns oCyLLEeCTBNAETCA NOCPEACTBOM NIMHENHON CBEPTKM OTCHETOB unbTpa
C OTCcYeTamMu BXOAHOrO curHana.

KNX-cbunbTp ABNSETCA CUMMETPUYHBIM, TOSIbKO €CniM  ero  KO3IUUUEHTbI CUMMETPUYHDI
OTHOCUTENBHO LUEHTpanbHOro koadduuueHta. OTO 03HA4YaeT, YTO MnepBbid KOI(EULMEHT paBeH
nocrnegHeMy, BTOPOW paseH npeanocneaHeMy u Tak ganee. M

Ona KNX-ounbTp C CUMMETPUYHOW MMMYMbCHOW XapaKTepucTMKOW Heobxoguma NMHENHOCTb
dhazouacToTHOM XapakTepucTukn(PUX).

OTkNuK eauHudHon Bbloopkn KUX-punbTpoB CUMMETPUYEH WUITM A@HTUCUMMETPUYEH, €Cnv OH
YLOOBNETBOPSIET CNeAyloLLEMY YCITOBUIO COOTBETCTBEHHO:

CummeTpudeH: h(n)= h(N-1-n) n=0,1,2

AHTUCcMMmMeTpuyeH: h(n)= -h(N-1-n) n=0,1,2,

rae h(n) - umnynbcHas xapaktepuctuka, N — nonHoe yucno otcyetoB VX, Bkntovas Hynesoi- 2
CvMMeTpUYHas 1 aHTUCMMMETPUYHAsS UMMNYNbCHasA XapakTepPUCTUKM NPeACTaBEHbl HA PUCYHKaXxX 1 1
2 COOTBETCTBEHHO:

h(n)

N —uyeTtHoe

01 3 5 7 9 11 13 n

PI/IcyHOK 1 — CummeTpudHas MMNyINbCHaA XapakTepucTuka
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h(n)

N —vyeTHOE

o?Eia : 119 1111163"

PucyHok 2 — AHTUCUMMETPUYHAA UMMNYNbCHAst XapakTepucTrka

Ecnu g(n) = -h(N-1-n) n N He4eTHO, 1 nepegaToyHas dyHkuna H(0) = 0 oH He NnoaxoauT HKU AN
dunbTpa HUWKHKMX YacToT(PHY), HM ansa dunbTpa Bbicoknx YacToT(PBY). AHanornyHeIn
aHTUCMMMETPUYHbIA UNbTP ¢ YeTHbIM N Takke npusogut k H(0) = 0 n, cnepgoBaTtenbHO, HE NOAXOOUT
anst puneTpa HU3knx YactoT (PHY). CummeTpuyHbii bnnbTp gaeT KNX-unbTp ¢ nuHerHon dasol ¢
HEeHYMNeBbIM OTKNUKOM npu o =0, noatomy noaxoaut ans GHYE!
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Annotation.. The purpose of the study is to reveal the features of a FIR filter with a symmetrical impulse response. The article
discusses FIR filters with both symmetric and antisymmetric impulse response and their differences.
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Digital filters can be of two types - with finite and with infinite impulse response (FIR and IIR).

FIR filter (Final Impulse Response) - filters with a finite impulse response. Filtering is carried out by linear
convolution of the filter samples with the input signal sample.

An FIR filter is symmetrical only if its coefficients are symmetrical about the center coefficient. This
means that the first coefficient is equal to the last one, the second one is equal to the penultimate one,
and so on.

A FIR filter with a symmetrical impulse response requires a linear phase response (PFC).

The single-sample response of FIR filters is symmetric or antisymmetric if it satisfies the following
condition, respectively:

Symmetric: h(n)= h(N-1-n) n=0,1,2
Antisymmetric: h(n)=-h(N-1-n) n=0,1,2,

where h(n) is the impulse response, N is the total number of DIR samples, including zero. & Symmetric
and anti-symmetric impulse responses shown in Figures 1 and 2, respectively:

h(n)ﬂ

N—vyetHoe §

e e e e

ITLL

11 13 n

Figure 1 - Symmetrical impulse response
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h(n)}

0
N —vyeTHOE
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Figure 2 - Antisymmetric impulse response

—

n

13
5

If g(n) = -h(N-1-n) and N is odd and the transfer function H(0) = 0 is not suitable for either the high pass
filter (LPF) or the high pass filter (HPF).A similar antisymmetric filter with even N also results in H(0) =
0 and is therefore not suitable for a low pass filter (LPF).The symmetrical filter gives a linear-phase FIR
filter with a non-zero response at w = 0, so it is suitable for a low-pass filtert!
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