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# E GELEY TDAC &AM i S ARRASRMTS PR % ME, @7 TDAC
1 CMF i ARM M ERR,. FHe03 HH (E S G B P HEERE AR IWES R F R E S #TES
HRE, ZASHEN—F CMF FS¥RERLAR EHSAMEERET — TDAC FEHERZ
R A,

Xk40E  RHURANE, AIERREEA, FSWRBERY, FHMY

@S TN713

15 &

WEEAESE, AIZ AR I RS A VLSRG M A e, AR TAES . R ER AT
WESGFE I ZHN A, SRS TRZHERRNSANESRERA MP3 . Dolby AC-3
#1 MPEG AAC %,

B M EHIIE IR S RS, B RGBT T kT WA A K RS B A R B IR VR
%t (TDAC, Time Domain Aliasing Cancellation)!" 3! FI5us 4> #7 i #4252 V9 1 18 Ik 8% (CMF,
Cosine Modulated Filter)8=11) | fE SRR b, sXFBFFIIT NG5 B 44 — AR BF ORI R A 38
TWEZALEMRR. i, B TEMBMrTFESHESARE, B, EiREasHa0 Bk
R L, FEFEE—8EY., PBa—FENELREES B AN &I ? o]k
SLXFREER ? XE T, BRESEYZEL—BEER, HAEe AL, BREHFHEEEY
(IR FaEatesk, XE, FA1ESIE TDAC A3Z AR I 2R AT S84 s PR & 44
& ivE, 8327 TDAC fil CMF MR ERBK R, RIGEH CMF 4 ARiE TDAC
JELEH A TZ AR IR ES 4.

2 TDAC 2 H B BA R T2 EMHEH
TDAC 4:3% VR 8 2 i gy v iy 2y (1311,

ki (n) :pa(n)\/%cos [%(mo.m <n+ Mé”)] (1)

fo(n) :ps(n)\/%cos [%(mo.s) <n+ M; 1)] (2)

HFPO<E<M-1,0<n<2KM — 1, K RRTEHEE: po(n) M ps(n) 5351 K51 &

GE

RIS WIS, B
pa(n) = ps(n) 3)

B, B (1) RA (2) KRR AR TR IR s SR M IE S B, EHSERE H A F((Hn ke =
hi(n), [Flok = fr(n)) NIESABMERE. ARG REARMIER R, #— P EX PR
Pa(2KM — 1 —n) = pa(n) (4)
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A6 L se e TH, 0k (3] ATRL, AT EAILE S E L

2K —1-2s
Z Pa(mM + n)pa((m + 25)M +n) = 6(s) (5)
m=0
Hps=0,---,K—-1, n=0,---,M/2-1,
WEE (3) SNMAR A, BIBOH I & FILEE BIARSEATBR M, 00 9% JR 1 8 i 28 4L M XUE
VAR B AR A, AIE AR SN H BAR R R T AR IESH, HE RS HAME Lk

B AT HERE.
T E LU, RE

2K—1-2s
Z Ps (MM + n)pe((m + 28)M + n)) = 6(s) (6)
m=0

2K-1-2s
Z (=1)"ps(mM 4+ n)pa((m +2s)M + (M —n—1)) =0 (M
m=0

Hers=0,- -, K-1n=0- M-1, (1) A (2) IKGHYALE ST 82 AUK AT L
e E MR,

3 TDAC 4 7% ] 7l i I 2% 41 72 & A5 4 1 B9 BE AT 0 A B9 S 1 1

WAHTIE AT H. FRG SIS AMEREEH I T H BEER:
h(z) = [Ho(2), Hi(2), -, Hp-1(2)]"
f(z) = [Fo(2), Fi(2),- -, Fm—1(2)]"
e(z) = [L,z7h - 27T (8)

HE g:(z) BxAERE, BX ML LR

(90(2)]kk = Gr(—2), [9:(2)]kk = Garqr(—2) (9)
FATOORE A AT IR A R LRI
h(z) = E(zM)[1,271, - 207D = B(zM)e(z) (10)

2
ok B(z) = Ty [zf’f’éf&z)] T EAERE, Ty WA M x 2MDCT IR,

FIRE, GEZMER R(2) TUSM R(2) = 27 k1 (2?)  ko(2?)|TE W9, Hrpxt s
B [ko(2)]in = Kp—i—k(—2), [ki(2)]kk = Kopr—1-k(—2), To A&%i& M x 2MDCT 8#|%E
M, m (1) F1(2) NEBRAIASZ RG] 8 7% 2 A4 20 B F 252 & VR ) 4 1

[Ti)ri = [To)i = 1/%COS []M(k-f-OS) <n+ M;:l)} , 0<k<M-1, Ogig 2M -1
(11)
SEUR AR A B BARE RN
fT(Z) [ — (M- 1) (M-=2) | 1]R M) (12)
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BN, REMHSHELERE P(2) = R(2)E(2) H

N o=l 122y 1 (42 go(<*
P = ) kT | S0, | (13)
HAIFek Tng
M-1 M—1
[TZTTI]L'J = [Tg]i,k[Tl]k,j = Z [To)e.:[T1)r.s
k=0 k=0
M-1
2 T M+1
= — —(k+0.5) (1
k:O\/Mcos[A{( + )<z+ 5 )]
2 T . M4+1
X 4/ 57 €08 {M(k+0.5) (]-i— 5 )]
R (M k M+1)/
k-+0.5)(i 1)/2 ¢4+0.5)[i 1)/2
=3 537 [WM([+ Wt (HD/2] gy (kb08)[i4+(M+1) ]]
k=0

[W (k4+0.5)[7+(M+1)/2] + Wzﬁo 5)[j+(1\1+1)/2]]

M-1
(k+0.5)(i+j+M+1) (k4+0.5)(i+j+A+1)
[W"M o D Wy
k=0
i W—]é{k+0.5)(i—1) +W(k+o 5)(i— ])] (14)
2

Hoohp Wopy = e-127/(M) — g=im/M
Bk=2M-1-k , #%iiH

M—1

j 5 M41

Z W2 (k+0.5)(i+j+M+1) + Z Wzk;l—o yi+j+M+1)
k=0

M-—1 2M-—1 )
Z 2Mk+0 BY(i+j+MA1) 4 Z W, 21\([&1+o 5)(i+j+M+1)
ki=M
2M—1 k ) M )
+0.5)(i+j+M+1
= Z W2M o
k=0
3 {(—1)*2M, i+j+M+1=Ax2M (1)
~ Lo, HAth
Egim+j+M+1:Ax2M BO0<i,j<2M -1, HIFTEI=1/A=2. Hit
M-—1
Z W (k40.5)(i+j+M+1) 4 Z W (k140.5)(i+j+M+1)
2M
= 2M[-6(i, M —1—34) +6(5,3M — 1 — i) (16)
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M-1 ) M-1 o M-1
Z Wiy FOR0D L §™ i Fo9a) = SRS OOUTD < onrsi,i) (1)
k=0 k=0
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TIT, W% MEERERN

g, = [0 2] .
i
Po) =16 ke [+ [0 P [ 0E = p@ene 9
H
P =) ket [ T 0 ][ | (20)

HySCHR [6] TR0, BGOSR RS A AL AY 1F 3 RGUR B 2 HM (PR) &, P(z) &
75019 2
—-m 0 _I —-r y
P(z) =cz O[Z*IIT 1(\)’1 }, 0<r<M-1 (22)

BESFER D = (me+1)M+r—1. 5, FATEE, B (1) X (2) KRR RZ VIS IR A
PAFKER D = 2sM +d =2(K - 1)M +2M -1, BEREHE, FhEr=M,me=2(K-1),
(22) RATfgfbh

P(z) = cz K1y (23)

M MR R A, Pi(2) MARE TR ERM AL L, T Pa(z) MIEFLEM (23) X+ P(z)
MR TEMEMRE, HEMALE. B Pi(2) HEFTR:

[Pr()m-1-10 = =27 (Kipm (=22)Gi(=2%) = Ki(=2")Gram(=2%), 0<I<M -1 (24)
Py(z) B9AEFITR:
[Pa(2)ie = 27 (Kam—1-1(=2")Gi(=2%) = Knroami(=2%)Granr (=2%)), 0SI<M -1 (25)
N ARG (23) X, BAHE
(P(2)mM-1-14=0, 0<I<M-1 (26)

A
[Py(z)]iy =cz 2K+ 0<I< M -1 (27)
B (24)-(26) 1 27) R, & 2=-22, H K -1 A#HE, c=-1L K -1 R#E%H:, c=1.
HATH
Kim(2)G(2) — Ki(2)Giem(z) =0, 0<I<M-1 (28)
Kopr—1-1(2)Gi(2) = Kpr—1-1(2)Grym(2) = 277D o<1 <M -1 (29)

(28) A1 (20) FELRH (1) A1 (2) RFRWAL VI IEILHA PR K. T (6) F1 (7) RAHIR
(28) FiI (29) SAGKTIABR, HIFEREME.
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X FIEARSLIARIE MK AR AL, BHh Ki(2) = Gi(2) , Hitt, (28) AL, H (29) ATHE
A
G-_gMal_l(Z)Gl(:) + GM,.l_[(Z)G[_H\j(Z) = ;'_(K*l), 0<I<M-1 (30)

IR PTG, £E (4) MR R A T HLEMAA LY.
Gr(z) = 2= E=DGop 1w (k) (31)
¥ (31) KA (30) =, M PR 44 (28) i1 (29) XA fMitkh
Gi(2)Gi(2) + Grrp(2)Garp(z) =1, 0<k<M -1 (32)

ATRGES], EXG (5) EFMH.
ZE, RATEW, @ (1) f (2) K[ARAYRZIARIED EFA, HEHSRBUg th Brigsy PR
FAFEEEFE.

4 FI R B A M A E T F W R ARG IR S A

BRI, EEEREESHRIESEFREN, WETHRLT, FERSFHAE
RSN R S 85 S, ALBIUTSE RE VT LUES B A 0 7 —- AR A e Al &, 72
FAFA G HE A AB X SR EEE W RARE, ST E RN I AT (critical
subband) . T WEI i @& PR AE I NG T I BT AV HESE S T IR I A 4, USRI A B R0
R EFESHWRETAEE, BEETEMBTFERERIE TN RBEEZ —.

wscik (8] ATk, TE—E AR 2T, B — & B A AR 4R 1E 38 A% 5% PR I8 it &5 () 5513
W AT AR A, WAL —AE A AR SRR B, W3, MRIE TDAC RyZAR RS
H5E WA LREE, Ware9ZitE, RATTRAIA TDAC KR5ZIAHE N G4 L BHAESH R
LRI U AR 4.

B 1Ry M=32 K=1, BEEHNEZES, dsxuk (12] frd sy — R85
g TDAC 4 5% V8 ) 8 I 2 40 A4 WR AT 0 A7 FH AR AR R 2. PR 4E R SRR I 4R 4 BY 20 D UR AR 4
AL, DEIEES 17 A0 18 WE AR IR M AR E A TR0 T AE, BRI AR 19 Y B O IR 6A TR A 1
%, VEULES 20 A9 WA SR N RIA T A RS, E—EAOMET, RAEHW RIS ¢
W) Z O PEERAIRE 1, RLAAE S LTk (12] .
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A XGENIES TDAC A% B 48 I 2% 41T SRS BT 0 PR ZRARR SN, HISL T
TDAC ft CMF SR NAERR, HASHZ AT EAN CHRCRIT T 7 By ik
B RS, XS S AL R TEAEAR B A UT R A IS TR X S AT AR SR SRR,
iE I B R —Fh CMF AR %645 58 A 5% VR IR I AR A MR AR E T — 4~ TDAC R4 5 A 74 1A
kU8 € 2

B R R E, XHF A2 R R L R SR AR, FRATRIAETT LUE ) 2 AU AR SR
BT Ao 4 A AR, T 0 JE R B BB AR 1T, RS SE TR UL AR AL A9 BT AR AR AL AT 3K
PR T A7 .
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THE EQUIVALENCE OF TIME-ANALYSIS AND
FREQUENCY-ANALYSIS OF THE COSINE MODULATED
FILTER BANK AND ITS APPLICATION

Pan Xingde Guo Jun

(Beijing University of Posts and Telecommunications BOX181, Beijing 100876, China)

Abstract Cosine Modulated Filﬁer(CMF) bank is a kind of broadly used filter bank. By prov-
ing the equivalence of the Perfect Reconstruction(PR) conditions of time-analysis and frequency-
analysis, the inherent relationship between Time Domain Aliasing Cancellation(TDAC) and
CMF is found. By the means, the useful results of the two methods can be conveniently. Fi-
nally, a new kind of nonuniform filter bank is built based on TDAC which can be easily modified
to audio coding in accord with psychoacoustics.

Key words TDAC, Cosine Modulated Filter(CMF) bank, Nonuniforin filter bank, Audio
coding
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