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OnpeaeneHne meToaa

lIpouenypa yceuenus psina H_: { . 0<n<N-1:
wen)=

0, npu gpyrux n.

Peanvuas umnynvcuas xapaxmepucmuxa h(n) KUX-punerpa:

h(n)=wgp(n)h, (n),

PeajibHas 4acTOTHAs XapaKTEPUCTHKA . = s
H )=y h(n)e”’
1n=_0



OnpeaeneHne meToaa
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ABeHue
E%ﬁﬁabypbe IIPUBOJUT K

CYIIIECTBEHHBIM MCKaKCHUSIM,
KOTOPBIC HA3BIBAIOT «SIBJICHUC
['n606ca». MckaxxeHust 00yCI0BICHBI
XapaKTepPOM CXOJMMOCTH psiaa
@ypbe B TOUKE pa3pbiBa IEPBOTO

poJa, KAKOBOM M SIBJISICTCS TOYKA ()
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Aapo Aupuxne

YacTtoTHas xapaKTepUCTUKA PYHKIIUA Wg:

~

- w
. : -~ SINn| —
wg(e/®) = e /IN-D@/2. L@) — Ha3BIBAETCA AmpoM Jlupexie
sin(2)
2
Ecin HEe yUUTBIBAaTE MHOKUTEN D, XapaKTEPUIVIONINN peaIbHBIA (pa30BbIN CABUT
2

U B3SITh MOJYJIb JAHHOMW (DYHKIIUH, TO:

b - sin(%)
|WR (ef )| = m , 9Ta (QYHKIHMS HMeEET BHJ OBICTPO 3aTyXarOIIHX
2

KOJIEOAHUM C MAaKCUMAaJbHBIM 3HadyeHueM N Ha dyactore @ =0

3almTpuxoBaHHas 00JIaCTh C MAKCUMaJbHOW aMIUIATYIOM HA3bIBACTCS INIABHBIM
JICTIECTKOM, a OCTaJIbHBIE 00JIaCTU — OOKOBBIMHU JienecTKkaMu. [1InprHa rimaBHOIO
JICTIECTKA paBHA IIMPUHE NepexoaHou nojaockl AUX dumnbrpa.



Aapo Aupuxne

WR (e’ﬁ)) ’
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Puc. 19.4. I'paduk pynxkunu (19.9) npu N =31 (q) 1 ee moayns (O)

H_II/IpI/IHa BCCX JICIICCTKOB, BKJIFOYAs l"J'I&BHBIﬁ, OAUHAKOBA N COCTABJIACT.

2T

e
=N



MeToA OKOH

YrpaBiadATh CXOOAUMOCTBbIO psAga Dypbe MOXKHO € MNOMOIIBHD BECOBOU
MOCJIEI0BATEIbHOCTH KOHEUHOW JJIWHBI W(1), Ha3bIBAEMOK OKHOM WJIM BECOBOM
(yHKIMEH. MeTon COCTOMT B TOM, 4YTO KOX((PUIHUEHTHI psiga Dypbe

YMHOXAIOTCA Ha w(n). B pe3ynprare, mojrydyaeTcs UMITYJIbCHAsI XapaKTEPUCTHUKA

h(n) = h,(n)w(n)

CylIlecTByeT MHOIO Pa3sHOBUIHOCTEH OKOH: MOPHUSIMOYTOJIbHOE OKHO (OKHO

Jlupuxiie), TpeyrojibHoe OKHO (OKHO baptierra), 0000IIEHHOE KOCHUHYCHOE

OKHO (CEMENCTBO OKOH X3HHHMHTa, XAMMHMHIa, biiskmana), okHo Kaitzepa.



[IpamMoyrosbHoe okHO [lupuxne

w(N—-—1—-n),0<n<N-1

G = 0, IpU APYTHUX M.

OKHO gBJIsIE€TCS «XOpOoHmHrM», €CJIIM OHO OTBCHACT ABYM TpC6OBaHI/I51MI
- IIKPHUHA ITIaBHOTI'O JICIICCTKA YaCTOTHOM XAPAKTCPUCTUKH MaJia,

- aMIUIUTyAa OOKOBBIX JenecTKoB UX ObICTPO YMEHBINAETCS C YBEIUYECHUEM

YacTOThI .

OTHU TpeOOBaHUS HECOBMECTUMBI M HEOOXOIMM KOMIIPOMHUCCHBIN BapUAHT.



TpeyronbHoe okHO bapTt/aieTTa

wy (n)
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O606uweHHOe KOCMHYCHOE OKHO

i
ay + @, cos n+ a, cos n, 0<n<N-1;
wy (n) = N -1 N -1

0, npu apyrux n.

OKHO UMEET TPH LIUPOKO UCIOJIb3YEMbBIX (DOPMBI, 00Pa3YyIOIIUX CEMEHCTBO
KOCHHYCHBIX OKOH, KOTOPBIC OTJIMYAIOTCSI TApAMETPaMu d, d , 4,
OTBEYAIOIMMH YCIIOBHIO aq +|a;|+ay =1,

Tabauya 19.1. ITapasempet ooy

[TapameTpsbi
Oxna
aq (ll U:
XOHHUHTZ 0,5 —0:5 0
XIMMuHra 0,54 -0,46 0
binxkmana-X3ppuca 0,42 -0,5 0,08




O606uweHHOe KOCMHYCHOE OKHO

BaxHON XapaKTEPUCTUKON OKOH SIBIISIETCA CMeneHb NnooasieHusi OOKOBbIX
J1enecmKos, KOTOPYIO XapaKTepU3YIOT KOIPuyuenmom nyibcayuu K :

AMITMTY A nepBoro DOKOBOIO JIENeCTKa

k. = 100 %.

I1
AMIUTATYAA IIAaBHONO NENnecTKa

Jna oxkoH bmskmana-Xoppuca um  XsMMuHra Ko3()(QUIIUEHT K
OKa3bIBACTCS 3HAYUTEIBHO MEHBIIE, YeM JJId HPSIMOYTOJbHOIO OKHA,

n

MIOCKOJIbKY MAaKCHUMAJIbHBIM yPOBEHb OOKOBBIX JIEHECTKOB CYIIECTBEHHO

CHMIKaCTCHI.



O606wweHHOe KOCUHYCHOE OKHO
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|| . | —

0,75 0,75
0,5 0,5

e oL
ll Inj.gb ) dll 'll;{) )

0 10 20 a 0 10 20

le (e‘im)\ IWH (ejd’)‘
1
|
0.8
0,8
0.6 I'naBsblii nienecTox I'naBHbI NEnMecTox
£l 0,6

Bokosble jenecTku BoxoBble nenectku

0.4 0,4
0,2 0,2
4 G ®
0 n 5 0 T 6
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okHa bikmana-Xoppuca npu N =31 XapaKTEPUCTUKH OKHa X3MMMUHra npu N =31




O606uweHHOe KOCMHYCHOE OKHO

Tabnuya 19.2. 3navenus ocnoBibIX RAPAMEMPOG OKOH

Hinpana Ma:ccuma.ub- KoappuunenT nyascaumii k_(N),
T HbI YPOBEHb %
Uil OKHA rJIaBHOIO
enecTKa OOK. siemecr-
KoB, Ab N =11 N =21 N =31

[IpsiMOYroJibHOE 2nf N -t 22,34 21,89 21,80
XJHHHHI2 ant/ N -35 2,62 2,67 2.67
X5>MMHUHIa 41I/N —43 1,47 0,93 0,82
CnaKH AN 61/ N 67 0,08 0,12 0,12
X3ppHuca




OkHo Kaunsepa

,
2n \*
’0<“\[1‘(N—1)> N-1
i nl < ——
Wi (n) = Ih() 2
O||>N—1
\ 1 2

o  [x/2]°
e Io(x) = 1+ B, [

IIEPBOTO pOJa HYJIEBOTO MOPSIKA;

— MoauduipoBaHHas (QyHKIUsA beccens

N- nmuaa KX unsrpa (HeueTHas);

@ - TTapaMeTp, OMPENAECIISIONIMN BETUUNHY ITYJIbCALIUH.



OkHo Kaunsepa

3HaueHUs @ U N BBIYHUCIAIOTCS 110 SMIupudeckuM Gopmynam Kaiizepa:

( 0,1102(@nir, — 8.7), @i > 50 JB;
@ =10.5842(ani, — 21)%* 4+ 0.07886(a,in — 21),21 < apmin < 50;
| 0,amin < 21 1b
IJe Amin = —20lgd — 3aryxanue B moJioce 3aaepxkaHus (0 - ocjaliIeHue

OOKOBOTO JICIIECTKA).




OkHo Kaunsepa

Jl1s (buKCUpOBAaHHOTO OTKJIIOHEHUS O npousBencHue (N-1) Ha HOPMHUPOBAHHYIO
IIAPUHY IEPEeXOAHOM TII0JIOCHl AF  SABIACTCA IPAKTUYECKH TOCTOSHHOM

BEJIMYMHOM ,KOTOPAs HA3bIBACTC A D-(l)aKTOpOMI

D =(N—1)AF ~ const
o=fix

D y D
otkyna N = {E + 1‘ (10 OJIMKAMIIETO LEI0r0 HE MPEBO CXOISAIIETO ol 1)

D-dakTop MOXXHO BEIYUCIUTH IO (hOpMYIIE:
(Qpin — 7,95

we(n) ={ 1236  %min > 2145
| 0.9222, apiy < 21 B




MeTtoguka cuHtesa KUX-punbtpos
MeTOZO0M OKOH

1. 3aganue TpeOOBaHUM K PUIBTDY.

2. BerauciieHrne UMITyJIbCHOW XapakTepucTHKy h (n) "upeanbHoro" GuibTpa.

Tun HmnyascHasi XxapakTepHCTHKA
[pumeyanne
hunbTpa h(n) h(0)
sin 211:_/{11 i
®HY : 2f,
AT s  Jpt fx
: —
- ; 2
OBY _sin 2nfon . °f Ja
ni )
sin 2nnfc —si112nnfc a A f.+f
[P l 2L, = L) f, =——
nm s 2
. ~ . ~ o+ f
sin2mnf_ - sin 27nf, - . Je + 1
PO ' : L-2(f, - 1.) b, 55
nm ‘ “f;x




MeTtoguka cuHtesa KUX-punbtpos
MeTOZO0M OKOH

3. BeiOop okHa u ayimHbI puiibTpa (mopsiaka R =N -1).

4. PacyeT MNYyJbCHOM XapaKTEPUCTUKHU peaJlbHOIO (GUILTpA.

Pacuer UX ocymectsisieTcs mo ¢opmyne h(n) = h (n)w(n), tae h (n) Gepercs

13 TaOJIHIIBI.

5. IIpoBepka BBINOIHEHHUS 3aJaHHBIX TPESOOBAHUM.




MeToa 4acTOTHOU BBIOOPKH

KUX-punbrp MoOXeT OBITh OJHO3HAYHO 3aJlaH KakK Kod(@uimeHTamu
UMITYJIbCHOM XapaKTepUCTUKU /A(n), Tak u Kodpduouentamu JI1D

UMITYJIbCHON XapakTepucTuku H(k).

- mpsimoe (JI11D)

N—-1
H(k) = Z h(n) - W,  k=0,1,..,N—1 (1)
n=0

- obparnoe (O/I1ID)

N—1
1
h(n) = Z HGK) - W™, n=0,1,..,N—1 2)
k=0



MeToa 4acTOTHOU BBIOOPKH

Koadgdunmenter IID® KHUX-nocnenoBarenbHocTH, paBHble H(k),
MOKHO pacCMarpuBaTh KaK 3HAUYEHUS Z-TIPEOOpPa30BaHUS MMITYIbCHOMN
XapaKTePUCTUKHU (PUIIBTPA, HalJleHHbIE B N paBHOOTCTOSIIIUX TOYKaX Ha

CAUHUYHON OKPYKHOCTH, T. €.

H(Kk) = H(z)| _ o 3)

eNk




MeToa 4acTOTHOU BBIOOPKH

Takum o0OpazoM, z-mpeoOpa3oBaHHE HMNOYIbCHOW xapakTepuctukn KIHX-
(¢uiIbTpa MOXHO JIETKO BbIpa3uTh uepe3 kodpduuuentor IID ero

UMITYJIbCHOM XapaKTEPUCTUKHU, €CIU IOJACTaBUTHh (2) B BBIPAXKCHHUE IS Z-

npeoOpa3oBaHUs:
N-1 N-1[ N-1
1 'z—nnk
H(z) = Z h(n) -z = ) | ) HOO e/ V|27 4),
n=0 n=0 n=0
[IpoBenemM npeoOpa3oBaHUS U MOJTYUHUM:
1-z N  H(k)
H() = — — (5)




MeToa 4acTOTHOU BBIOOPKH

H@’™)
NuaTepnonaiuonHas  gopMyna E /
1 , 1
1St pacyeTa 4aCTOTHOU & L
XapaKTEPUCTUKA  (QUIBTpa B H@™

(GyHKINH HETIPEPBHIBHOU
YaCTOThI UMEET BU/T
o

H(e/®)




