10-0953641

1) 10-0953641

Q (19) (KR) (45) 2010 04 20
(12) (B1) (24) 2010 04 12

(1)  Int. CI. (73)

GIOL 19/00 (2006.01) HO4N 7/24 (2006.01)

HO3M 7/30 (2006.01)
@D 10-2008-7005978 72

(22) ( ) 2007 01 19
2008 03 11 206 403 1 3

(85) 2008 03 11

(65) 10-2008-0044865

43) 2008 05 21

(86) PCT/KR2007/000345

87 WO 2007/083955 (74
2007 07 26 :

20

14-10 4/7 101

30
60/759,980 2006 01 19 Us)
( )
(56)
US20050195981 Al
US6307941 A

HERRE, J et al The Reference Model
Architecture for MPEG Spatial Audio Coding-®,
In Proc 118th AES Convention May 2005

13

(54)

é7)



(72)

602-265

1062-20

502

803

30)

609

60/776,724
60/779,417
60/779,441
60/779,442
60/787,172
60/787,516

2006
2006
2006
2006
2006
2006

02
03
03
03
03
03

27
07
07
07
30
31

10-0953641

(s)
(s)
(s)
(s)
(Us)
(s)




10

DFT

QMF

10-0953641



11

11

11

11

11

12

13

14

15

16

DFT

QMF

10-0953641



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

10-0953641



[0247]

[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]

[0028]

[0029]
[0030]
[0031]
[0032]
[0033]
[0034]

[0035]

[0036]

[0037]
[0038]
[0039]

[0040]

10:

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

11

20:

HRTF

10-0953641



[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]
[0051]
[0052]
[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

100:
300:
500:
700:
900:
1010:
1030:
1041:
1043:
1060:
1200:

1400:

(10)
(500)

0)

(correl

200:
400:
600:
800:
1000:
1020:
1040:
1042:
1050:
1100:
1300:

1500:

(100), (200),

, (X1, X2,...,Xn)

(300)

(spatial information)"

ation)

CPC(channel prediction coefficients)

AAC

(500)
(20)

(20)
(1000)

(600),

, (800)

(400) ,

10-0953641

(300), (400)

(100) , (10

(10)
(200)

(500)
(down-mix)

(up-mix)

CLD(channel level difference),

ICC(inter channel coherences),

MP3, AC-3, DTS

(700),
(600) ,
, (700)

(800), (900)

(1000)



FIR(Finite Inverse Response)

[0060]
oTT
(20)

[0061] ,
[0062]

(hybrid domain)
[0063]
[0064]

Transform)
[0065]
[0066]

6L L"

HRTF

[0067] s
[0068] 2

(frame)

32kbps
[0069] 3

(1010),

[0070] 3 )
[0071]

10-0953641

(One-To-Two bog) TTT (lziwo—To—Three box)
(20) ,
, HRT;(head—related transfer functions, "HRTF*" D)
(hybrid domain)
(hybrid filterbank) ,
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D_L(:DL) 5 D_R(:DR) 5 D_C(:Dc) 5 D_LFE(:DLFE) 5 D_LS(:DLS) 5 D_RS(:DRS) - 5

(900)

1

1]

Lo = LxGL_L' + C+GC_L' + R*GR_L' + Ls*GLs_L' + Rs*GRs_L'
Ro = L*GL_R' + C*GCR' + R*GR_R' + Ls*GLs_ R’ + Rs*GRs_R'
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DFT
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€.0rraC2,0mm0
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(tree structure) 5

3]
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- 10 -

(tree structure)

(convolution)
CLD I1CC . CLD
(tree structure) 4
[ 2]
2



10-0953641

[0090] 3
L D, C1.017351 05TIC1.00T0
Ls D,:; C2,0r73CL ITICL, 0770
R | Da = 1,004 2,01T1° LOTTO
Rs e, C3.0mr4%2, 0mri€ L0mT0
o Dy CromraCa,0mmo
| LFE| | D | | Cromfaom |
[0091]
[0092] CLD , . ICC /
dx(m)
[ 4]
[0093] 4
[ L] —Ale+BL0d0(m)+Blel(Cle)+BL3d3(CL3m)q
R Agm+ B d (m)+ By d (Cpim) + By dy (Cpsm)
C - Acym+ Beydy(m)+ Bod (Coym)
LFE C2.0rr4%2,0rr( 01T
Ls ALS,m+BLSOdD(m)+B,_SZd2(C,_szm)
Rs Ayom+B,..d,(m)+B,.,d,(C...m
[0094] L 4 L RS1 RSO o( ) RS2 2( RS2 )
[0095] ,A B, C CLD ICC , do ds ,
DL, DR
[0096] , CLD, ICC [/ 1
dx(m)(x=0, 1, 2) . , dx L 5]
[0097] 5
FLLM=dLM=GLL' (mono Y8 - Left £8)
FLRM=dLM=*GLR' (mono ¥4 ->Right 9)
FLLDx =dLDx + GL L' (Dx 28 - Left £8)
[0098] FL_RDx = d_L Dx * GLR' (Dx ¥ - Right £8)
[0099] [ 5] [ 6]
[0100] 6
ML =FLLM+FRLM+FCLM+FLSLM+ FRS_LM + FLFE_L_M
HM_R = FLRM + FRRM + FCRM + FLS R M + FRS_RM + FLFE_R_M
HDx_L = FL_L Dx + FR_L_Dx + FC_L_Dx + FLS_L_Dx + FRS_L_Dx + FLFE_L_Dx
[0101] HDx_ R = FL_R Dx + FR_R Dx + FC_R_Dx + FLS_R Dx + FRS_R_Dx + FLFE_R _Dx
[0102] . CLD, ICC [/
1 dx , dx(m)
[0103] CLD, 1ICC [/ 2
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CLD,

CLD,
ds

d_Rs

CLD,
d_R

d_R=F(d_L), d_Rs=f(d_Ls)

CLD,
d_Ls

CLD,

RIROI )

E

N

ICC

ICC

, K

I1CC

I1CC

I1CC

response)

A, ,m+ B, dym+ B, d,C,m+B,,d,C,ym]
Agm+ B dom+ B, d Cpm+ B,,d,Cpam
Acym+ Booydym+ B d Com
€2,0174€2,0171C1 0170
ALSlm + BLSOdOm + BLSZdZCLSZm
L Agsit+ Bpsodgm + Bpg,d, Crg,m i
[ A4, + B, ody+B,d,C,, + B,,d,Cy |
Apy + Brody + Bpyd Cpy + BpydiCr,
Ay + Beody + By d,C,

C,0114%2,0r11C107T0
Ay +Bgody + B, d,Cog,
ARSI + BRSODO + BRSZDZCRSZ J

/

4,+K,d,
Ay +Kdy
Ao +Kede
€2.0r74C2.0rmC10770
A +K, d,,
Apsy + Ky,

CLD ICC

/
, dLls dRs
,dL,dC d_Ls

/
,dL dc

/
- (nested)
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[0115] CLD, ICC 7/ 8
2 L
9]
[0116] 9
[ L ] AL1+KLdL ] -‘F:.Odnclvo(m)+B,ldnewl(m)+"'—
R Al?l +KRdR ‘DROdne»'O (m) + Pllldnew] (m) teee
C - ACI +KCdC m+ P(,'Odnewl)(m)-!-})cldnewl(m)+'”
LFE| | ¢ 0mr4Ca,0mriCiorro 0
Ls A+ K, dy Pl e (M) + Fryd, (m) -
L Rs 4 L ARSI+KdeR: N _Pksodne\vo(m)+Pnsndnewx(m)“"'"_
[0117]
[0118] , 1 A A+Kd
[0119] CLD, ICC [/ 9
[0120] CLD, ICC 7 4 L
10]
[0121] 10
[ L] [ Aym+Kd, (m) W
R Aym+ K, d,(m)
C | | Agm+K.d.(m)
LFE €3.0rr4C2,0rr1C10rr0™M
Ls A, m+K, d, (m)
| Rs Apsm+ Ky dy (m)
[0122] .- -
[0123] di_(m)(i=L, R, C, Ls, Rs) i
, QMF
dL, dR, dC, dLs, dRs d , [
0]
[0124] [ 101 [ 1] , [ 1] [ 11]
[0125] 11
Lo = HM_L*m + HMD_L*d(m)
[0126] Ro = HM_R+R + HMD_R*d(m)
[0127] s HM_L m Lo
, HM_R m Ro
. d(m)
HMD_L d(m)
Lo HMD_ R d(m)
Ro
[0128] , (
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, HRTF )

, d(m) d*m( ) » L 11] L
12]
[0129] 12

Lo = HM_L*m + HMD_L*d*m = HMoverall_L*m
Ro = HM_R*m + HMD_R*d*m = HMoverall_R*m

[0130]
[0131]
[0132] 6 7 ; 6
(900) A (910) B (920) ;
(1000) (left) (right)
A (910)
B (920)
[0133]
(1000)
(HL_L)
(HL_R) . . (1000)
(HR_R)
(HR_L)
[0134] 7 , (900) 1A (911), 2A (912), 1B (921) 2B
(922) ; (900) , (1000)
(900)
[0135] , 1A (911)
(HL_L) , 2A (912)
(HL_R)
1B (921)
(HR_R) , 2B (922)
(HR_L) ;
HLR  HRL
, ) , HLR /
HRL O ; HLR / HRL O
[0136] 6 7 ;
, X, D, G
P, y , [ 13]
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[0148]

[0149]
[0150]

[0151]

[0152]
[0153]

[0154]

13
R
Ls
| R
P=1 e
Li
X = . c
Ri LFE |

'D_I1  D_I2
D Isl D_Is2
|p_m bD_r2
b= D_Rl D_Rs2
D Cl  D_cC2

| D_LFER\ D_LFE2]|

[GLL GIs L GRL GRs_L GCLGLFE_L] [Io
“\GLR GIs RGRR GRs_R GCR GLFE R| ¥ " | Ro

[ 14]

14

p=D-x |rrE|

15
y=G-p
p L
16
y=GDx
H
H=GD
17

g |HE_L HR_L
"|HL R HR_R

Q)

Q)

©®)
[(D_I1  D_12
D_Isl D_Is2
D m D R [
D_Rsl D_Rs2 {Ri
D_C1 D_cC2
| D_LFE1 D_LFE2]
) [ 15] ®)
14] L 16]
) ) [ 17]
} y=Hx
)
o
Q) [
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18

H=GD
(D11 D_I2 ]
D_Isl D_Is2
DR DR

D Rl D_Rs2
GLL GIs L GRL GRs_L GCIL GLFE_L] pa D2

GL R GLs_R GRR GRs_R GC.R GLFE_R| |D_LFR D_LFE2]

8 9
(900) A (930) B (940)
(1000)
(HM_R) ; A
(HM_L)
(HM_R)
(900) , A (930)
[ 12] HMoverall_R HMoverall_L
3
(step)
9 , (900) , L
(900) 1A (931), 2A (932), 1B (941)
(900) (941, 942)
HL_L, HL_R
HM_L
HM_R
(941) HMD_R
2B (942) HMD_L
X,
G P, y
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(HV_L)
(930)
B (940)

B (940)

(900)

11] }
2B (942)

1A (931)

2A (932)
1B
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

19
(L ] (D L ]
Ls D_Is
R D_R
= D= -
P=1 re D_Rs
c p_C
x =[Mi] | LFE | D_LFE]

GLI Gls I GRL GRs_L GCL GIFE I
“|GLR GIs_ R GRR GRs_R GCR GIFE_R

(smoothing) .
(time domain smoothing)
/

10 11
11

10 11
(1042) /

(1043)
( , HRTF

12

13

(log scale)/

14

(Low pass filtering)

15
(Random noise)

an

/
/
/
(frequency domain smoothing)
(gain)
/
(1042) /
18 20
)
12 16
1 1
2 2
(bark scale)
3 3
) . ,
1R ( FIR )
4 4
(contour)
4
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[0171]

[0172]

[0173]
[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]
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16 5 . 5 2
4
5
. 1 5
( , CLD) (power)
(power normalization)
L 20]
20

D_L{pb) + D_R(pb) + D_C(pb) + D_Ls(pb) + D_Rs(pb) + D_Lfe(pb) = C

, ph=0~ -1 , C

17 . , (left channel
source) GL_L , GL_R
( , Lo) ( , Ro)

/ [ 21]
21

Lo=L#*GL+C*GCL+R+*GRL +Ls=*GLs_L +Rs = GRs_L
Ro=L*G R+C*GCR+R*GRR+Ls *GLsR+Rs *GRs_R

L, R, C, Ls,
Rs /
L, R, C, Ls, Rs /
18 20
18 (900) -
) , (900) (1010), (1020),
(1030), (1040) (1050) ; (900) 3
. , (1020) (1
2, N )
18 , (1020)
1
D L L L" GL_R™) [ 22]
22
FLL=DL *GLL' (Ex §Y --> d& =8 =9 ¥y AF)
FLR=DL *GLR (Rx 48 -> 2% &7 Jd=29 "UH AF)
D L (1010) ; , D L
(tree structure) .2
(FRL  FRR) N

(FRs_L FRs_R)
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[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]
[0195]

[0196]

D L1, D L2
23]

23
FLL1=DL1*GLL' (2% 948 —> 9% Y329 I A+)
FL_L2 = D_L2 = GL_L"' (

le)
FLR1 =DL! * GLR' (9% 9dg - ¢
FLR2 = D_L2 * GLR' (8% 9 >

EEECIERED
Y442 2¢ A1)
&% %

HAd=z g AF)

FL R1 [ 23] , FL.R1 L

(1010)

(1020) (1030),
(1050) (900) . (1030)
( , HL_L, HL.R, HR_L, HR_R) . (1030)

[ 24]
24

ML =FLL +FRL+FCL +FLs_L + FRs_L + FLFE_L
HMR = FLR + FRR + FCR + FLs_R + FRs_R + FLFE_R

[ 25]
25

HLL =FL L1+ FRL1 + FC_L1+ FLs_L1 + FRs_L1 + FLFE_L1
HRL =FLL2 +FRL2 + FC_L2 + FLs_L2 + FRs_L2 + FLFE_L2
HLR = FLR1 + FRR1 + FC_R1 + FLs_R1 + FRs_R1 + FLFE_R1
HRR = FL R2 + FR R2 + FC_R2 + FLs_R2 + FRs_R2 + FLFE_R2

(1040) (1041) 7 (1042)

QMF

, N n+k

(1040)

k 1), ( , HL_L, HR_L, HL.R, HRR)

[ 26]
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[0197]

[0198]
[0199]

[0200]

[0201]
[0202]

[0203]

[0204]
[0205]

[0206]

[0207]

[0208]
[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

26

HM_L(ntj) = HM_L(n) *(1-a) + HM_L(ntk) * a
HM_R(n+j) = HM_R(n) *(1-a) + HM_R(ntk) * a

27

HL_L(ntj) = HL_L(n) *(1-a) + HL_L(ntk) * a
HR L(ntj) = HR_L(n) *(1-a) + HR_L(nt+k) * a
HL_R(n+j) = HL_R(n) *(1-a) + HL_R(n*k) * a
HR_R(n+j) = HR_R(n) *(1-a) + HR_R(ntk) * a

. 0§ k » J. K ,a 0 a1l

28
a=j/k

[ 27] [ 28]

(1042)

16
[ 29]
29

HM_L(n)' = HM_L(n)*b + HM L(n-1)'*(1-b)
HMR(n)" = HM_R(n)*b + HM_R(n-1)'*(1-b)

(n-1) (HM_L(n-1)"
©) (HM_L(n) HV_R(n)) b
,b 0 b1
[ 29]
[ 30]
30

MM L(ntj)' = (M L(n)*(1-a) + B_L(ntk)*a) * b + I L(ntj-1)" = (1-b)
HM_R(ntj)' = (M R(n)*(1-a) + M R(ntk)*a) * b + M R(nt+j-1)' * (1-b)

1041) 7/ (1042) /

(1050)
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12
HM_R(n-1)")  (1-b)
1-pole 1IR



[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

19
2
(1040)
19
(1040)
,FL_R1, FL_R2)
/
20
3
(1040)
120
2
(1010)
21
, 21
21
(windowing)
(discontinuity)
function)
v ,
)
22
22

(1050)

(11050)

DFT

(HL_L™)
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(900)
(900) 2
(1000) (1010), (1020), (1030),
(1050) , (1020)
2 1
, (1020)
FL_L, FL_R FL_L1, FL_L2
/ , (1030)
(900)
(1000) 3
(1000) (1010), (1020), (1030),
(1050) , (1020)
, 2
3 1
(1040) (1010) ,
/
(1020) /
. (1030)
(900)
21  DFT
(o)
21 50% ,
(window function)
(seamless) (selectivity)
(sine square window
; oL*2
( -1
20 DFT
IDFT(Invers Discrete Fourier Transform) , ( 20 , k-1

- 21 -
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] ( , 21 n,
n+l) s
21 (K-1, K, K+I, K+2 ) ,
21 (linear interpolation)
[0224] 23 2 . 22 , 2
[0225] 24 . 24 (a) ,
, ( , 24
n, n+l) . ,
[0226] ,
, 24 (b) ,
, 24 (b) ,
[0227] 25
25 ) (1400) .
(1010), (1030), (1040), (1050, 1100),
(1300) . 25 ,
(zero padding) - ,
[0228] 26 ,
( , (reverberation) (diffuse) )
(truncation) . ,
[0229] 26 , 4 . 4 DFT
, DFT . N1 (FL)
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(2*0L) . N2 N1
(FL) (2*0L")
N3 N1 (FL™) ,
(2*0L) . N4 N1 (FL™) ,
(2*oL") ; , ,
4
[0230] 27
HRTF ;
DFT . DFT
[0231] 27 , (FL) ;
( A B) . , A
B . , A B
(Inverse Discrete Fourier Transform, IDFT)
’ R , B A FL®
; B
[0232] « ) ,
26 2 ;
[0233] 28
28 ,
28 , 27 A 1 HM_L_A ,
27 B 2 HM_L B . 28
(1000) HM_L (1500) . HRTF
, HM_L_A
, HM_L B
[0234] , DFT QMF
; A B QMF
. (900) 1 (950) 2
(960) , 1 (950) HM_L_A , 2
(960) HM_L B
[0235] 27 , A B ;
28 ;
B ,
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[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

L/R

(

13

DFT

QMF

29
.29
) HRTF
28
B
(900) 1
3
, 1 (970)
30
, 30
DFT )
30 , P
W
DFT
M/2
) DFT
, QWF
DFT
1300) IDFT
, (1000
M/2%P- DFT
31
00)  IQMF
QMF
B
DFT
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1000)

DFT

(1100)

(aliasing)

(
(1500)
28 , B L/R
(1500) A 1 , 2
3 , 3
. 29
970), 2 (980) 3 (990)
(990) L/R
2 (980) Al A2
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