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}1\1:&-% 5 le} =
4o w2
37 an gaga ass 2000, T=1 ol ) ang s wg 452 @0 g 4 o=

wg a9 zga Pila qa o o5 Ao Aus sase 29 98 o5 wAw WE zas
yi(k)r i =1, N AZ3e wHA;

=

sA g% nsme zay Xes() o 2w oy gre) 20 was) zay  Crame(d g gy

o
A AqE Eok A7) s wan Az ugqs Yilk), 1=1.0Tc gug,ie ay) - o
maqeld A% Adel el Agse  wese A4 4% Ae  Pes

= [log([loga (vEmax - 0)] + DI

N N
Kmax = MaXq<y<nyax K(N,!z§ ), .., 08 ))

7] %38}aL

om, Ne o, NMAC 4y ay s

o ., oW 0 = (N +1)?

& M 2IATE WGEoIH, e Hoy A% Auzgel selw, Kew
2
= gee) gaes wae Aw NP2 5 0 oo vq -

2 x3%sta, VEumax = 1.5, HF

I

A7 QEE A ERS TS WE AEAS FAsE, ] 4EE j0A BAS daged X dagd
nss 2100, 1=1 01 gug o= wg g4 6K w o= g qo 22 Bilkk 4
AsrE T TEAAE Tas

A7) Z2AAME AT AA

]:] y fe] bl o
€i(k) g o) o wa s 2o Bl gy o o5 A0 Ao 2ase 20 o9 o5 wgE
ns zgqs Yild, 1=1..01g yagee g 34990,

W) m2ANE $4 8% Aese mdq Xes() w 2w non gie su was) zag  Cramek)

AT e, A AT B ) o5 nan as xaqs Vi), T=1 . Tg gugy
Aws o FAsn - old zaddld A% Ade Azl Agmt wese A4 A% Ax Pes
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= [logz([logz(VKmax - 0)] + 1)] qES!

N
Kiax = M8X1nehyay K(N,gg’v), 28 ))

Olt

om, Ne apon, MMAX: 39wy agem

(V) ) = 2
B Bo07 o g ssse wasam, O T WHD o o e jasse som, K w

2
ga9 gzae wpel aw 1P127 5 0 geg we -

[

7] & & of
B oo oA dolE Ty Ta =S s Ay HoA dolE ZHdE = =4 [oA dolE ZgdEe A
9 AZEY A39 uAE o5 gES Fdse d das HE vEEY HAA A AFEE AAsE 4X
o] 3k Aolt}

I

HoAgl F7|¥E a2k vl AYA(Higher Order Ambisonics)E 33k &3S T 3hte 7MsAde

A&zt g2 7IPELS WFS(wave field synthesis) T 22.29F 22 QY 7|k BBtk AdE 74k
HEY 2, HA ®dEe 54 297 dHA(loudspeaker set-up)ol HHZAolgh= AHE AT,

a8AE, o] 142 5A ~uA AAoA HA 289 ARAS f8 ZoshA He bgad Z2A29] vt
o 87 29AES] FUF BE obF W& WS HIWHA vlulste], HOAE Hgh oA 2 )Y A7 ERe

o]Folzl dAel g ArEE 4 k. HOAS F7HAl FHE s=Fel gk Hlolx=d W ¥ (binaural

rendering)s #18] o FARE flo] LT FH] EF o]&2 F vk Aotk

HOA:= A3 SH(Spherical Harmonics) A7lo 93 B2 %3 HH3} ZZ(complex harmonic plane wave
amplitude) &9 &3t HWxe wdol 7|x2sth. Z2be] A7) Alg(expansion coefficient)=, A|ZF 99 s
of o3& FEatA xdE F dv, AF I (angular frequency)® Froltt. ¥ BR, dWAFS WA &,
hAe HOA 2 Bdo]l AAzE 079 A7k 49 552 o]Folxn Ao /A" 4 glon oy Ox
AN AFEL 5 deid, o] Azt 99 F5ELS F58A oldtdl A HOA Al AlEAEolgtal = HOA

Adsoleta A48 Ao,

N
HOA Ede) 31k ¥alse M Al 245 o Frhgel wet et dEpAE, A AgE = O
N

0=(N+1)* N=4
2= ol whek olxpAl o R Frtetal, JAlEHAE, oltt.  oE B9, AF = AHg3heE
0 =25 N
Aol HOA B2 7He]l HOA (A7) A-ES do=E 3. HOA T AES 93 £ BE #olE
_ ~ - fs - N 0-fs- Ny - -
=, d3te 3 AQd AEY HelE L H AEY HE 4 7} FojA M|, of o) AAd. AME
N, = 16 fs = 48kHz N=4
4 HEES o] &3} o] AMEH HolEZ A o] HOA XdS HFsld 2 A3

19.2 MBits/s
(e} Eﬂ
7ro], HOA THEQ] o+=o] o} ulEA s},

o]Zol, HOA &% ZIAE9 <+=Fo] EP 2665208 Al, EP 2743922 Al, EP 2800401 Al - ISO/IEC JTC1/SC29/WG11,
N14264, WD1-HOA Text of MPEG-H 3D Audio, January 20145 ZF - oA A¢tE ). o] A2HEY] FEHES
S BAS Fystn Foid HOA ®HS WaE A% (directional component)d 2k F¥ A E(residual

ambient component)© & ®3|srtE= Aol HEH< =¥ IS, dHor= Wk W dg Jnk AZE
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S B8 FW OHA AR dA-EAAE Ale AlRAEY <A 7Y (perceptual coding) S EH-E HojR | thr9]
FApshE 2lEER o]FolA Q= AR JFHHC). 2 o E, HEH 4FH 1de dAgd 4s
o #Ey Y1 Bx ARE ¥Ieta, o] BE ARE HoA FFS 19 ¢Fd wHogRE AfAes
b o3 Hrt.
[-11]

1A 15t (perceptual encoder)® HAGE 7] ol , o] F7te] Az F 2sEL ¢k ¥4 el A H i
AEZS 7 Fart i, ol AAl ol 87ked A QlauyEeY FHoRYE A7 27AN}o|th. HOA &
AES 45T o o Jﬁwf‘ze FEA717] 9, 48 AZES g A FHAINAY FEATE o5 Ao
A2 Y (EP 2824661 Al 2 SbA oIF¥ ISO/IEC JTC1/SC29/WG11 N14264 F-AE Fx)o] <1 elaAtiEHT}
UA AREEITE. o] WE 2lE FAC] Al Y TR HEEE o AN, o7]A A EHA
v AEHR ZHAE Atolo A AlE FEHEC] Wyl '2'e] HWEd Ao& JpYEt. HOA FFaAZA o]
A& FAe W ke e &olstA ] s, d&shs Aatst HE RV & Bx Jue] 23T
o] Aifsl Rx ARy Wo] '2'Q AFER o]Fojx As F Ui, o] AFEL 2/ AFHA ZHAE A}
olo] At FE WaE Yehdity, o] A5 U AFE IS0/IEC JTC1/SC29/WG11 N14264 ¥-o whel & 2
o] F=(run length code) & ARE3te] FPEHE=H, 1 olfE AHAA ZHJE Atolo] Alad & W&o
wop & 31F welsnd HeAde] o 2] wEoltt.
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w.(t)
g o7)A A HOA dlolEl =algl AL Bk g 0o AR AmA NzEs 0 =
AT HEJaL, oJ7|M 7P AFAELL] AEL @9 7 Aol Qa2 @] FE Aol 7 ExEE A

w(t) = ()" c(t) w(t)

& SRR S, 7] duEe #E w4 of os &L, o7]A

NEE RFE EFeE WEolM, = Mg A¥A 9AE BE @dolm, = A7) HOA Held =gl ®
Aol et HA A% AAx5e] el

(Ol = maxlw,@®| <1 v
“ela o}7)14 7] HoA dlele Zejel HAe 7 o) =% HtE AL,

FA e
c(t)
a) A7 A AZEANM A4 S ANTES B Y, 7] HOA A A|A2E] WE & 94 ¥
A A

Y= =52 1 ofstelar, A AYE = Y] AgatstE HOA wl

Cams (1) _ B -
b) A7) Ad ATEA FH AR S xdsy] fdl, A7 A 2% AEES 7] AarshE HOA
_ Camz(t)
dolel xele] maEomRE Agala, 47 T AR o A4 AAAES Holm ARE Aue] -
lle (t)”zz < ||c(t)||22 CAMB,MIN (1)
. q - 2 s el ds el Ak Fw 4R
W.\ux(t) = (P;l}.\l ) CAMB,.M]N(t) o "W)_.ilm”z =1 Y -
= wgade 54 - SE e 47 Az A AR

CAMBMIN (t)

c) A7) HOA AlF A AXE ‘ o] IR Agste 532 - 7] AgE Ag A|EAEL T wgto] A8FH=
9 HoA AE AG ARG pAfan, A7 Add A5 AR5 FE yst Ha 234 Nvmne
Numin = 9¢) —;

- A7 Ad AlEEe] Uig A7) Akt o5 #HES A A& dasi e REES Y] HA AHS )

B. _, Bo=[log:(Jlog(Krax - 0)] +1)]
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_ () ()
Kypax = MaXy oy, K(N’ﬂ1 L ) N Nyax
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T 2E HOA &&ajA1712 el =9
=1,..,29 oM 1<j<o, K
L= 32 HOA A& of digk 7 WdE of ~AYLY HE F YEd =9
1,...,9 0 d=1,..,0 pt
4% HOA ARE o o by owEE o o me gus 9 47
= =555 YEd =9
_eMia<j<o (N + 1)2
= 5¢ 9AE - o, A - ol e T 759 AsEe] Al 88 A7]

wge YA e A

jus)

15 BA AR 7)Eso] dA A,

&

olake] AAdlEe 2ele] Aullold mi Auzudoldow o g%

WAshE oy GAE AS Alestr] 9@ HA o B skSaAle] At

9 ¥ IS0/IEC JTC1/SC29/WG11 N14264 - EP 2665208 Al,
N142640 4], ek Mﬂ'q o o8t A

[e5

woF E ek ARozA, $4 23 ARLE W MIFE - AFHA FESE 2 M EE O
Sote WEke zhe 2w AT (monaural signal)ES 9n|d - ZHE Y9 HA ®d9 %1 TES dF3
= ol" oF gguHEY /), U 2sEed 93 FEHoR ndHE AR spgEn. 1o Friskd,
$A 2 AR 'AE bl ASE - Wy 7 AEEe W B¥E AGostE et WEHE e W
d AZES U - o o3 BHHES o drt

EP 2800401 Alell 7]<% HOA @=7]9] AA 2 ¢l o}7|€ 7} & 1o A& o] Ur}.

<

Rk HOA Qla19 FE3 &= 1] Bl

H A2 AT ENA,

, 5o 27 2YY RAES HE|ZHAST

c(k) Mpg (k) Myge(k)
AL GANA, Qe Hoa wde @A AK zag A 52 oAEs 00 2 TR Az
MD]R(k)

F4 A7 9A B 2HoX (1Dl dgdt. 7 AE = A1
]

Q.
A2 84vh e FAstE WEE YEhlls FEEE olFolA dd

MVEC(k) - = - -
Z = AL 827 MY 7E A5 RIfAS YERla A2 847 e BE 2X - 5,
HE 7Nk Al5e] HoA o] ofgAl AtE A - & Alshs WHE Uil FESE olFoiA Sl
MD]R(k) MVEC(k)

om wadEY. 2%
SRR SCES EEREE
s e, W AEERTE

k)
7} HOA <3l ©HAl H= 2Hlo]A|
XpS(k_l%Jr

% o= A}gste], %7] HoA =<l

7 olE] ¥ 9 3}7] 98] 3 -7Ft(overlap-add) #
fFolgitt.  Adrl, HOA Ea) GA/2Eo) X (12)E, A 23 HoA A&
Qo] HoA FHO AREES ojuA oZgoF X2 HeEhs ofd 4

= (blocking artefact)=
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o o] AFHE Aoz sAHh, dake W= AUSe A - 24xke] A7k ZalololAl Fu HOA
e

o
Hrel dole] Ag AAAES AFehs 9 ol§7bse Qrks AL ouy - so® AgE & Atk

_ - Came(k—1) _
FH AE 4 AY 9A e ZHOA(13)oA, FH HOA Ao =Z#d o o T ¥y
vA,T(k— 1) = 5
of 93 AF=HE Hre uet £, AAHSAE, (FEE TAME 53]) o= AdEo] o
_ _ _ _ _ vA,T(k_l) .
7bFsta Al 53 AlsEol o8] olw] HfrEHo] AEA el #e () FF ¥y of ¥&H) AR

of we}, FW HOA A&e] ol A A|AxEe] FolR [ Ao Qusor "EEojol sl=x7} AHAYG. 21
of HIlste], MelE AF A|E2E duraEo] AEHQ ZHAE ApololA W, AlF A|E2EQ FHol=
¢l (fade-in) ¥ #Ho]=o}2-(fade—out)o] F~FH T},

CA“B (k - 2) O“]V

ATk7E, ¥ HOA B& o AL A AF AFEE] A ZPH AFHES

Oy = Ny + 1)2 Ny =N
moozg T T e T e dgdon qee) Hon wEe] Agnc o 2e agol
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1 0.
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e
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7 (k) k—1
ton el A% Aasse ausge e ST GET g oo, gaae
Jg(k—1) Ip(k—1)
25, &4 AR glojorvt k= FW H0A AE9 Ag Y59 oy AEES , el
I,k —1)
’ o] Az},
S o =1 = . . _ Eps(k_lj
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x(t) = argmin,, [IV- x(t) — e()l;
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