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[0001] A HIiE & HIiH 5 9201480023877. 0 HI i H ~20144F4 H24 H K B L4 H5 R “Xf B
TR A R L P ST AR 5 ) AR ) 3R T AT T 4 RO AR TR 46 1) 5 v RN T IR B R R R I A

HiF .
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[0002] AT B Jat i A X ol b Ak P 1) AN AT 5 20 B0 B v o vy DR O JRE ST A R W)
A7 AT IR G AT R i 1) T I AN

HEREAR

[0003] G i i v {00 B 5 ST A A ) A2 ) (HOA) 3 R I KA il (WE'S) 3 FE 1) He At B R 8l %
822 21X FEM B TS I 7k — BRI RN =4/ & 1 — M ae ik S8 1m0, A 25 115
TE ) 7515, HOAR IR R AL T T~ BAK 7 75 28 0 B 1A 5 AR, 3X S R P DLHOA R 7= 7 RR ik
()47 7 A v B b R0 P 06 75 PR Ah B R AR« 5 06 75 R 47 75 4 I Bl Bl o R B ORI WES
TR ARG HOARE AT DA 2 B 45 B4 ) LA 75 28 1 10 B S HOAR S5 AN AL s 7E 1, X 213k
FCEALOUEL 3, 0 m] DA AR [R] 0 27 T AS AR T 04

[0004]  HOAZE T & HR AL WA B (Spherical Harmonics,SH) ¥ i) & 1% 1 % (complex
harmonic plane wave) i & [ 73 [8] % B (1) R R . AN & REUE AN B8R 2L, HonT LU
338 o B S5 R M 3RO o DR, FEAN R — MR I 0 T 5 52 B THOA 75 37 R /s S B b mT AR AR
WA ELFGOANI 3800R £, R OdR e Y i R B Hi i o 3% i 35k pR 0K S5 7] b4k BRVEHOA 5244
7583 FRAEHOA(E 18

[0005]  HOAZR 7 (1) 723 8] 7 HE 26 Bt 5 47 Jee (1) e RPN G T 32 i o AN 21, 77 R AU 3L
BORE BN O K, Bt , 0= (N+1) 2. 5140, 456 I N=47 # R [ HOA R 7~ 75 B0 =
25/NHOA (T J@) R 5 MR S BT AR H 1R 25 FE , 4 e B R 11 B 0 SR 3 £ s P N RE AR 1 7 3
No, FFAESHOAR R i S LR R 0 » £ o NoffiiE o AL, DL £s=48kHz [ Rk 2 3 HAE Fl 4
AEEAN, = 1647 RALFHIBNIN=4JHOAR = T E(19. 2MBi ts/ s LLFF R, X014 22 S2FR i B
F (gl anxt a4 AE 5 &

[0006]  HOAFE 373 7 ) i 4 46 4 A FHABEP 12306569 . 0FIEP 12305537 . 8142 Hi AL # B
Bl XTHOA R £ 7 51 A (1) B — AN AT B G b , B WHE AEE . Hellerud.I.Burnett.
A.SolvangflU.P.SvenssonH] “Encoding Higher Order Ambisonics with AAC” (58124 )m
AESZ L, B 4 K7 7, 20084F) H 40 AT ) FBAE , BRI BT 75 3 70 T 9F EUR 45 e THOA SR
TN G3 R SR T R A% P05 4 SR A R ek 20 e B e gm0 1) 15 5 (P B [ 4 L D 9 4
AT DA AR 9 — M~ T R B 2 1 S E S8 [R5 5 SR 3R R o« TRAR FABEHOA 7 S IB I8N
NARRAEFR I E 5 5 2 5 » AR FTHOA R FUARFER 7 #HOAE B
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S L P 3 B0 1) SR8 TS 5 () S AR AR i dn, 7EEP 12305537 . 8H, i FH 8 B 1) T R b
1, R A2 T8 0 0 S T A KRR AR AL 1 2R B0 TR) A D R 1) 7 25 1) [ 4 B, R A 1 S E 75 U
[P35 fEEP 12306569 . 0 , £ Hi X L e [ 75 Y5 14 38 A I, A SRk | 4% B O 1) 1) °F
T % R B Dh 2R K T 56— @ S 5 2% &, W 1) 75 PR I\ 72 SRR o« Af AR fEEP
12306569 . 0FIEP 12305537 . 8 ARAFEY I T~ Dy Z A i 1T B 3 EO0C T 75 37 (1) S8 N g i 22 IR
) 7€ ) 88543 fift (directional—-ambient decomposition) .

[0009] A< BH By B2 i v 1) i) R 0 3 5% 24 1T AXTHOA 5 A0S 5 PN 25 Gn e 4 R 8] o 5 Al
SE IV (S T8 B S 5 DL R A BEHOA 7> 5 1) R BOR BUHEHOA K 4 - 1% 7] 8 ZE BRI
FR TRI3H A FF I T3 1SR g v o A5 FH I 6 5 vk 1) 25 B AR BRI B SR 2 Fla b A TF

[0010] A% BHAE AN J7 TR SC3EZEEP 12306569 . 0HP 42 M 1 45 A 3 . o5 — , B 4 . 1) FH ey
W 15 SBR[ 2 7 B 1 15 TE SR AL 10 45 5 o 78 I A AR I 38 SCAC A5 YRS 5 I it e, S )
Wi PR BE T 3L E 1915 5 0 45 T8 % P T LABR AR R BEHOA 43 & 1) 55 AMITHOA R 507 5111 T X
KA T IR B R AMOAE B 5 =, B RIR| 45 € B G TE X245 EHOA TS 3%
BT B NGRS B bR, %% B 1, & B A T8 e 2 AHOAR R BT /& [H 15 5 1 = 1 bR
1 o 1 52 T8 RS 5 (1 B, (115 28 M0 0 25 A4 (T HOA SR 7R B A1 S5 (IR 1) JBR AR iR 22 o b i Lh 45
B2 HCE 17145 5 I ELAY FH 5 2D (T HOA 225807 F1I R 43R Bk AR P15 HOA 73 01 51 kS ) S i 22
B A FEHOE WS 5 9F BLARE Hu i B 55 AMTHOA R 55T 51K 3k 7 4R PR 5 HOA 73 & 1 5
FEC IR AR 1R 22 o AR AR HE— 2D BT 0T P R I3 025 RS R 8 )13 -5 AR R PR 5 HOA 73 & (T HOA 22 4K
7B B A G 5| NI A 7 1 28 (R TR o A

[0011] Sy 7 SEEL bR Ab 3R, 7EFFURHOA R 45 2 /1 F5 8 B E T/ME 5 (BiE) , SHARM,
HOA R %57 F1 I B W1 098 /b o 1 T PR R HOA 79 3t FH B /N OrenNHOA R AU 7 F1 R 3RO o 7E
— B BN, N T DL FE A D= T-Oren/ME 18 N 24 45 58 19115 5 8% PR 15HOA
o3I R AN R BT H BT A S PR E A EE e A AR B R AR E
55 5 R ETHOA 7 2 R 50 91 30 36 4% i DA 3 1) 49 fid T 2 F- 38 M ii (on frame—by-
frame basis) HiAE . 1 ARSI E #4755 37, 406 T FC IS AR REAMIAE B (side
information) RALHi.

[0012]  JE I b, A K BH ) R 46 75 320 G A ] 5 50 10 J i G R o) 49 A 2 9 HOA ) 75
W B B v R S A R e A ) SRR R AT R 4  F A8 FHHOA R E00U% 71 i A A\ Bt , BT I
FAFERET B AT N TP IR
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(00131 = 4 Aot fiti v SZBC 7 1 PR B A DA ARSI 21 1) 52 170 45 1R 2R 51 R Xt I K 2 5
(00141 —ff Jr ik =4 iy ot Y HOA 28 4017 510 73 i jl 1 [ S ORI 1R 5 5, R A B e 30
J7 AT Fr ik B 5 R K 2% B O A I R g g A5 5 1R 5110 % B B 5, Kb prid
AR [ i B /N T ik ] e KR
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2RI % H BE S, b Brid AR R e B T prid [ € 2o

(00211 DL K phr k20 (¥ B B RO HOA S 58015 51 LA K i ik 2 (1 3 B 1) B AR A B HOA 28 20 471
12 51 R XS B 3 £ 2R s ) B AR A B HOA 7y 58, i 3t i/ R 5 B o L P B [ 5 i 5 P
IR [ R B 2 H ) 221

[0022]  —3& & F HEAT W N AR ER (K B < R i 2 17115 5 LR i i B A A B HOA 3 B FRTHOA
FRBUFHI oy P2 B BT B ] e B i 538 , o T ik e e A8 TR g 1745 5
1R 51 HE £ DL S ik /b i) HCEE R B R SR HOA 28 3580 81 2R 51 B £

[0023]  —3& & F-REAT 1 T AR BRI B < X AR S I ) A5 38 EAT S RN G 5 AR S 1 22 G 1)
JER i e

[0024]  JFUU I, A S B B A 15 400 73 25 3 R AR A0 T ) T 46 5 92 T 4 1 5 i B v DR 3
JEESTAR TS i 52 s HEAT e 4, P At IR 4 B4 2D 9K -

[0025] 3ot =4 iy ' 8 L 14 T i ot i3 A 8 R ), B St 5 T P S22 SR R AR P o
[0026] A5 PRy e 0 10 1) 5E 7 45 (10 2% 51 ) Kl 8 DA B P g 5 1) A5 HOA R 80 BT ) 2% 5
P B o BT 70 A1 £ 0 11 22 TR AL (A ot DA ASE EE 15 5 70 45 5 (0 6 L L RS AR 3
$5EHOA > 58 f X6 LW

(00271 A5 IS WU 2 1) 5E 17045 5 (0 &8 51 K B He B L S SCE 7 i A H IR B 5 WE NG 5
R BT ot LA B2 B R B5EHOA 73 B ) Bk o, S5 FlHOA SR 71 (140 224 i 20 At 1 4 (14 ot »

[0028] L rp AR e i 5 A5 5 T 0% T35 50 73 A B 7 [V ) € TR0 A5 5 F Lk R Mg A1 45
5T IR P IR TN A5 5 BL S PR B AR PSR HOA 7> I 4 RS I 214 T 2 iR T 4 ot
[0029] U I, A% i B FY e 1 40 2 L T R AR A0 T ) T 46 5 92 T 4 1 5 i B v DR I
JE LA P R RN BEAT A IS A PITId 2 AL 4 -
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[0030]  —id & F-EAT 40T AL B AR A2 « 6T 244 T A4) 440 20 L 14 o 4 ot AT SR R e A, A S 3t
TE ) 22 SRR AR o

(00311 —3d& & FHEAT W T AR R B4 - A FAS U 2 10 2 1715 5 1 R 51 I B SR LA K v ide
FEH A ETHOA R K7 5 2R 51 K Kt 58 » F8 70 A1 (5 T8 1) el A (0 ot , AR 2837 )52
[ 45 5 (R LT L B 5 A% A B HOA 7358 FAY R Sz ot 5

[0032] =3 & FHEAT W T AR (R A - A FAS U 210 5 1715 5 1 2R 51 0 B R LA K SO
TG TR B I TS 5 (1 B IR it L Sz M A A5 HOA 73 B F) Bk o, 337 2 ilcHOA R
7 FR) 224 T 28 PR T 4 P ot

[0033] L rp AR e i 5 A A5 5 T 0% T35 50 73 A 1 7 [V ) € TR0 A5 5, F Lk e Mg A1 45
5T IR W P IR TN A5 S BL S PR B AR AR HOA 7> I 4 RS I 214 T 42 g s 4 ot
[0034]  FEHH NLFK A JE AU ZESR A 23 T AR I B IR AT A T3 1 S i 51«

F3 35 BB

[0035]  Zx2 [t [ 4ok A< I B FR) 7w A5k S it 431 5 G

[0036]  &| 17~ HHHOA B 4 (I HE &

[0037] P27 Hh SCHC A U7 1) A o

[0038]  [&|37~ HHHOAMR & 4 T HE

[0039] (&4~ HERTHI ALK B

[0040] P 57 H o T AN 7] f o 3 B0 88 S A 7 i & SR BAYN DA B T A FE 0 € [0, ] I — 1k
TR EN (©) .

B A

[0041] A, CiEAIHOAE 4

[0042]  {EP 1P BRHEHE A & BH A B T-EP 12306569 . O T 4 kb 3 , e b f KA 44 HE &7
HEP 12306569. 04HM 3 O & AB S E G H#r 5I NS S b # i, 3 IR A RES R ' (o
AL T AETE) A C/ 43 BNE R TEP 12306569, 09 (117 A7 (O it 1H I 4EFE) F1/D7 o6 T
HOAJE 45 , A FH K BELITHOA R E57 B 1 AN B8 & (1) far AiC (k) BT (frame—wise) [ 4bEE
i 1, HodkbRici & 51 . 5% T E SRR (45) H 48 E THOA R EUF I i XN -

[0043]  C(k) :=[c(KL+D)Ts) c((kL+2)Ts) c ((k+1)LTs)], (D

[0044] A TsHEIR KAE A A

[0045] P11 56 — 2D BREMT B 11/1202 RT3k, 3+ H A HOA R BT AN B 2 1 5k
T (k=1) it B B2 AT C ) | Ay
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AU I B 1L/ 12 AR, T TR 2 7 L 7.
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13, (LR FUA T BB S5 S50 B s B4 0 717110 Bt L 785224 M HOAZE o 4R
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AH EG AR SN b B A OG5 0L N A UK SR BGE [ 45 5 R SEI  AE BT 70 AL 29 45 %4
AR B ENIA -

[0049]  iZAdiTHIR ML O A R 1) 5E [ 45 5 1 2R 51 HHE £E Tomacr (k) < {1, DY L KR L]
J7 At B £ & Gaacr (K) | DERICAE T AEHOA K 47 2 B 259 B 1) 52 19145 5 B o KB E: .
[0050]  #E25 BRERHY BL14 , KeHOA S BT F1 ) 24 BT (1) Wit €0 73 (UNFEEP 1330515657
FE B IBEE) BB T 8E Gaace (O ALE 1) 77 7] B VF 22 € )45 5 Xorr (k—2) PA S5k AR IFIEHOA
53 B Ca (k=2) o E A SUS AL BEH 25 5 5] NPT &R , DLESRAS I 15 5 o R Xor
(k=2) & B HLDAMMEIE , SR 1T Horb JA 53E ) 1) € 1045 5 A6 B I8 2 JE 1 - 45 8 X
BBEIE A R GMBRBAEBHE S Towmacr (k = 2) s e o S5 81, SR 3R /B Be L4 1) 73 A 5 SR AE 8 I
M4 F T R 5 € 1945 5 7000 B Ze HOA R s 1 35 70 1) — 22 2 45 € (k-2) (BE 2 417 S FEP
13305156.5) »

[0051]  FEPRERW B 154, B g Hb jd /> PR BTHOA 73 £ Cavs (k—2) 1) REC HE , DL A&
Orep+D-Noir,act (k=2) AN HEZHIHOA REUF 51, Horf Nowracr(k = 2) = |Ipracr(k — 2)|FER i HE 4
Towact (k = 2) ) F 34, JRBP Tk —2rh (& BN € [R5 5 302 - O BCR PR RHOA 73 & 2 2 B
$5c /DR Oren MHOA R BT FI R R 5 PIT LU AN ) B SEBR ] A7 46 B8 AT 5 ¥ 0—Oren INHOA 51
B 1 1 ) AR D-Notw.act (k=2) DNHOAREFF1 N 1 3RAF-F18 1 D O A BEHOA L R
WAL BRI AT 5 7R AT — itk -3 BEAT e AR L A, IR e D B AR K A

[0052]  EL4AHb, K X ) T [ =Fhia oL -

[0053] &) Norr,act (k—2) =Npir,act (k=3) : FEIXFRIE O o AR 150 £ -5 FE Mtk —3 7 AH IR [FJHOA 5
A GIR

[0054] D) Npir,act (k—2) <Npr,act (k=3) : FEXXFEHL T, AT LA FH EE 7E ¢ J itk -3 B 22
[FYHOA F 547 315K 3R 7 78 24 1 i Hh () PR BRHOA 7 5 o (R I AE k-3 R M e £ 1 TS L4 HOA 52 %07 471
WLAE 2 It b B 06 45 o T DAAR 5 A [3] F A v >R ide 45 53 S THOA 2R 387 51 o 4 2, a6 43 C s (k=
2) B A BT 2 D 2R B S EEHOA R BT 1, B 58 T BT Sk Jen B 1 I SR HOA R EUF
Fl.

[0055]  ¢) Noir,act (k=2) >Npir,act (k=3) « FEIX PG HL T , AT LUK FHEE 7E B¢ J5 i itk -3 H 55 20>
[FYHOA Z 247 B 2R 37 A8 4 R It A [ PR BEHOA 7)o 30X HEL 75 2[R 220 1) i) AL A 00 AT S AT IE 4%
[FJHOA R 27 41 Hh R L ANV Bl (deactivate) o & BRI fRHR 7 S 2 7RIk -3 7E45 5 70 BT
IR B 1673 BL 25 (5 TH § € Tpiract (k — 2) [ AR L P A ATE D)

[0056] Dy 1 A AEAL F3 A HTHOA F 887 513 B El AN I BN £E ML T Ak i AN 221, fH145
FME T I HIR N (fade in) BR H (Fade out) &H FH .

[0057]  FLAT ¥l 2D ) 280 OrentNor, act (k—2) M E SR Z3 8505 271 ) e 2% () PR BEHOA 7% FH Cove e
(k—2) F5ic o BTk BB PR EEHOA R AT HII R 5 £ 554 Tams.acr (k — 2) HHfi

[0058]  FEAHR/B Br16H, Xomr (k—2) AL 3 B3 B D 5E [7) 45 5 FCaws rep (k—2) HH AL 1
HOA SR 7 H1 4k 7 B4 T/ME T B MY (k—2) DUE AT AMAE B BN i . o 1 58 A iR (5
SO, AR KR (k—2) VY (k—2) FCaup,rep (k—2) BHEEAMME T xom.a k-2) ,dE {1, ..., D} .
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yi k-2),i€{l,..., I} Flcas,ren,o (k=2) ,0E {1, ..., O}, Uk

XDIR,1 (k = 2) CAMB,RED,1 (k - 2)
Xpir2(k — 2) CamBreD,2 (K — 2)
[0059] XDIR(k = 2) —_ L : ¥ CAMB,RED (k —_ 2) — : ,
Xpirp(k — 2) camB,ReD,0 (k — 2)
yi(k —2)
[o0s0] Y(k—2)= )’2(’(:— 2)| -
y, (k —2)

[0061] 43 PCiE Bh I € S 5 , 15 EATRAE (keep) BN EE R 5| MESRFELIE T
FHT A I BN G o IX AT DL R 7R A -

[0062]  ya (k—2) =xpir.d (k=2) X} T AT F d € Ipiracr(k —2) (4)

[0063]  BA153 & HIHOA R A7 F1A 7 B 9 15 S /NLE I Oren I REUT HI S 2 BB AEY
(k—2) 155 J& 1) Orep /M5 5, N R

[0064]  ypio (k=2) =cams,kep,o0 (k—2) XF T 1<0<Orw. (5)

[0065] b T # L5 4 E 1 F34MD-Noir,act (k=2) NHOA R 7 1], E A2 5 W AE BT — >t o 45
IR XA -

[0066] &) 4n R BATH B FEAE FT — i AL 4, R RD, W AR % B R S A S AR R AR
Tame.act(k — 3)d1, NX L6 R 407 51 RNY (k-2) 5 RIS 5 1020 Bie 5 060 T 57— Wl A8 ) %84
RUEIE A Ty (k=2) L XX T2 BREUHT B 179 0 AH 4 (1) S8 RN g i A2 A R

[0067] b)) 5, G 2R — 28 R E 7 B & B, JRRD, R EATH R gl A A A s AR
Tame.act (k — 2) WP {E & AN TE B4 Tamp acr (K — 3) b, M B AT 6 T EATH & 5 LU R AR
B, H PO IRT Y (k=2) W R 8 W45 5 b R RS 1E § € Toiracr(k —2) |

[0068]  IX AN ELAKH) /0 BCH2 AL 40 R A0 A« FEHOASMR T 28 Ak 38 34 1] , A] DL AE AN J60 0 RS 3R 55
HOA 240 7 3 & AEY (k—2) FIMBAME TE B 5 DL N PAT S 5 B E 38 3 A A2 Rl o AR B, W LA
FEHOASFE JE 48 WA TR) A A FIEIE 4 Tame,act (k — 2) Fl Fpipacr (0 O TR K B A3 B

[00691 7 FIHL , 12 43 L £ VB 38 $2 41k 73 i 2% i v (k) € RPVomactt=2) [ H GE 28y (k) (0=
I,..., D-Noir,act (k=2) ) AR1EIAEE 735 1 55 HRD-Noir,act (k—2) NHOA R T A IR — M ER
gl #rAJuE B, iR v (k) TR IR T M IEHOA 7 & 1 53 4MP) 0—-Oren INHOA R EUT 1
HH PR IR L84 73 I 21 B ANTE B 8 [R5 5 ID-Noir, act (k—2) MEEH G B iz K E T LA
AL, AEE AH B T4 BRI 228 KANE, DU 0 VR W) U6 A0 T X HOA i 1 R AT 1Y)
o Aid e (SEEITB) B0 IR /My Be 17X Tty (k—2) i TAME T8 347 g, 5 H
H & gt Y (k - 2),

[0070] T A WA IR/ B Bel6fLimoc it v (k) B, M 4a i, AR B R &y (k) A
B8 S HEE Toiracr () F1Igmp acr (k — 2) KRPAT BHT 5340

[0071] AL 13T A YR 7 1Al R Aty it

10
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[0072] 7P| 27 B 240 b 1] 7= P 11 SCIC A U 1) RO A T 20 3R/ B BE 13 o FL AR EARPREP
13305156 . 52k HA4T , (H2 B A Y e I 22 57, RUAA € 5 2\ 45 € THOA R s HH A2 B 58 [R5
5 IR AR IR SZHC R PR A B ) 7 X IX AN R R Y, RUAE TS 45 2 [ HOA
For el HEE 2 1 5E WS 50 2 Hud i T 2 FIHOA R EUT 51 R B i b 3R,
DLXT IR IEHOA 73 1 B 4 b A A

[0073] Q75 Y8 7 In) B 45 17 20 SR BRI B2 1 Fh s, 438 F B N T HOA 2 50 510 1) 4K it
COO %t S 75 IR 5 [ HEAT WA R . 50125 17 1M Al i B5a, (k) (1<<d<<D) —j#&, I fEEP

13305156 . 50 BT 4 () S AR S5 17 224 A% 7 YR 1) 28 ) 6 I8 52 A4S 5 %, (k) FTHOA 75 3%

= Fld)
fj\% Cnon_conn(k)o

[0074]  7EIRERMY BE22rh 1 3k e B DL % 460 N\ (RTHOA ZR 550 71 M1 € Che) SR Aff 52 BEH EL )
SEMAS S HIEEDW) K, F 3771 25omK) ( D) <d <D ), %F B 5E [0]15 5 Fgy (k)
LA K HOAFE 3753 B Coomcorn () AR HIL, SR 5 UK 77 [ (it om0 (1<d < D) ) 4%
i S P

[0075]  7EB R BE23h , KR 75 V5 32 Bl R0 S S 45 38 ) 77 16 328 , 3 L ke s 7 s
IR L 17 4 B VE B (BB EP 13305156 5) o i J5 B VR S 35 210 5 ) 75 10 22 51 A 4
A Towacr () FXT B 75 Tl Al T B BE B Gaacr ()

[0076]  A. 2WEHRELI 5T 10112 S B R 1 i 2

[00771 3y T 1 U8 /W BR22vh 52 58 A5 B 1 B0R (B AR 7K P T4 4 7 Jek Jen b
FHEI B M5 B 2A & B TS G 1 T 0 Bk, 10 SRR LY 58 5 B i 20,
1) BRI < T AR I HOA FE 45 /R 45 S &, 4 AT T HOA SR 3 @ ok A o 2 1 s Tl (5 5
2 5 22 [{THOA 2507 515K B8 11 3 77 D St FR5HOA 43 B B 0 b e A

[0078] 3y T 7E U/ W BE22vh St Tk s LS HL A 58 1) 75 R MO SO IO AR o (ZAr e 5
NBIRENAR ) , 2% pE B T T 6 7 412 52K 92 IHOA FE 4 -

[0079] - T F R IR EEHOA S B [RTHOA 25505 91 (1 9 /b (G 75 Wk 35 4 56 13 18 1 50 1 Ok
)

[0080]  —5F ) BB IR LA J F T F s FRA5HOA /> B (RTHOA 58U 471 f) JE S 4
[0081]  HXue T HHREL 2 A B 1 B EM O<M<D) , 55— AN B 45 51

C(k) =~ C™M (k) (6)
[0082]
. M) =(M)
i= Cpp (k) + C AMB RED (k) (7)
[0083] Horp Eg‘:li(k): == .ijd(;M,CORR(k) (8)

BRACALIE 57 24 dMAS B % R 4 75 YR A2 AT HOA TS 340 B €% comn®) (1 < d < M) BIRE 1 4)
EIHOAZE R, 3 LT rep (AR 0B A I T-MANEZEHOA R BT F1 0 3R B2 43 B I HOA T 73
[0084] >RH I A HERITRT LR RN

11
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T(k) ~ €™ (k) (9)
[0085]

— M — M
1= Com (k) + T rep (K) (10)
[0086]  JH:rft €U () FIT oy e (k) 53 TIFR A LE JER IR 22 i 4L R 1 7 1) AR S5 HOA 23 2
[0087]  Fifkif A =oAL
[0088]  ZEFRLH I 5 11 5 2 ) 0000 D (h) 06 B 450 R FH0 3 A 2

[0og9]  EM) (k): = €(k) — C™ (k) (11)
[0090] A M =D(k), 5% F NRIEKHIR AT REHIAS B2 o N T RIEX — 55, ZE T 2% 8 L%
EQMNA T Qq(q=1,..., Q) FHELEAETARE Bark scale) Iff 5L i MR 21 &

(8] DRI A HAE AT ER T B L2 S0 o3 A o B AR, b4 (b=1, . . ., B) Il 77 ) %€
[ T A 1 T R BRI

- =~ -~ = T
[0091] ?(M)(k,b):=[33;(”)(k,b) PM(k,b) ... ?Q(M)(k,b)] , (12)

[0092]  F4r 8 2™ (e b) BRAE 5 5 ] Q o 55 DA B 5 b E I 5 R0 SR ket A 5% (1) 15 22
ECD (k) I TR o MR ZE B (k) [ 52 [8) TR0 P00 (k, b) 5 T T8 1 i T JR AR HOA R /R C(h) 1 52
[ S RN i D 26 0 AT AT LU L

[0093]  Pyask(k,b):= [-SBMASI(,l (k,b) jsMASK,Z (k,b) .. jsMASK,Q (k:b)]T (13)
[0094] 45 F ok X T8RRI 17 @ G Ghasb, T SRR 2 e s 2 ) £ (o b) HitE
XHEIEA e SCNEIRZEE (k) i) % 171 hE 514 N 200 & 17 i sh R i b4

o091 £ (k, b): = max (0% - 1) : (14)

[0096]  $hAT " 17 55 AH 4K e K AR 32 55 00 ks LB ORI N ml 9 %2, IR R 72 Th 2 AR T
R

(00971 d5eJe » AT LURE LSRN 5 A1 15 5 B0 K0 D (k) I3 e MU BT AT I 5 e B 1R 22
FNZE ) B RARL R A U 1 = f) 2394, 7R BT

ooos] D(k) = argﬂr;qin ézgﬂ max fém(k, b) . (15)

[0099] Nyt , B A, et AE S5 (16) Hh F-F 3 S B i KB

[0100] S [} B A i D) 22 o0 AT () T H B

[0101] A 7 T T SR ARHOAZR 7 T (¥ 1) BRI 21 36 03 A Praask (k. b) ot 5 5 A8 61 5|
23 A3, DU B NIRRT 170 Q4 (@=1, . . ., Q) R4 A — M FA THI 38 g (K R o X4 LUAE R V (k) A1
B — PR 5 U (O 1 R i

12
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71 (k) 7
. U, (k

o021 V(k) = 2(: ) , (16)
| T (k)

[0103]  BZ*[H] Ik AR F N [ M I2 ok R IA

[0104] V(k) =ETC(k) , (17)

[0105]  HrhEkpic =T MR T H Q4 (q=1,..., Q) B AERE , B SN

o106l E:=1[S1 S, .. Sp] € RO*? (18)

[0107]  Hrh1Sg =

(01081 [s9(2,) Sz1(2,) S%(2,) SL.(2,) S2(2,) .. S¥(e,)] eRre . (19)
[0109]  HH T JR 4RHOAR R CW , 52 i) Jok AN e Th 2 43 A7 Prask (k, b) I A TG FR Puask (k. b)
S T 86 AN T bR — P TR U8 R 38 0 (R [ ol T 2

[0110]  5E [r] DRI A Y T B

(01111 NTA, 25 H P T80 1 TR 23 A5 BOD (k, b) HI P AR -

[0112]  a.—Fh AT A AL T S E R AT A L 200 FFURHE K ) P AN s B R Sz b 530 32 114
HOAZE 71 C (k) B AL €0 (k) AR5 A5 3R (1) SRt S M R 22 EM (k) 35 Tk ¥
SR ABLAR 22 BOD () A8 4 2123 R38R, DUAE B IR 7 1] Q o (g =1, . . ., Q) lE A F — AT I
W W (k)RR o LASEIE WD () 5 — T T A5 54

_:-;(M) g
w; (k)
. = (M)
1131 WM (k) =Wz .(k) ; (20)
Wy (k).
[0114] 1|7 [ 45 A8 46 H [ (1) 38 R
[0115] W(M)(k):ng(M)(k) . (21)

01161 it H A A A b A I — BOP R E v ) (@ = 1, ..., Q )Tk
AT B BIREZEEM (k) I 52 I R0 PO (k, b) 7T E Bk, b)

[0117] b BACHI AR R 5 S AT E AT LA €M) (k) 1 AN A% T (k) % 7 SR AL R AL 55
AN BEEHEPATENE T E BN gmi A E: Hh, 5008 %A v bR BE I F2 5 P9 G TR
B IRER DR EY T OB 1, 50 (D) F e U B IR R0LR Z v L S5 E =4
T T R B AR R 22 Y A R

13
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o118l  EM(k):= C(k) — C™ (k) (22)
[0119] fg‘f& (k):= ’ég‘f;(k) - ?glfé (k) (23)
[0120] E‘%BB'RED (k): = HC"S:,[)B’RED (k) — E%I)B,RED (k) , (24)

(01211 AT MR EATH AR AT oy T R 7 A L 505 25 FOD (o) 1A 5E 1) T 0 A5 1T LA
EHEAFAREFO (k). B () E Sy e (0O [ T [ 3253457 () SR
[0122] 7 T il e A5 45 A S B I S ) = AR ZE A S [0 TR 40 A7 «
[0123]  a. 7 i8R 2 EM) (J) 1 & M T3R50 A, 1 St T 206 FLA8 e 3 45 1A 3 -
[0124] WM (k) = ETEM (k) (25)
[0125]  Hrhif el 2 EM) (k) B i AR 517 Qo (=1, . . ., Q) il 488 F) — % ¥ T 98¢
W, () o7 , FAR A R 30 A6 B AERE WO (k).

'ng> o)

_ = (M)
1261 WM (k) =|W2 (k) : (26)

W (k).
(01271 BRI, SIS A D I — ST T R R W, () (g = 1, ., Q )i Th
SRFARIE L5 25 BN (k) 140 5 17 H 25345 PO (k, b) 1 T 5 Py () |

[0128] by T VH5E018 5 B0 (o 1 1 10 T3 40 A Pk b) | 2 3% 1% 22 83 3 2 e 135 5
Xyom() (1 < d < My A7 RS 3 5\ B 5E FTHOAS 8 €90 (k) . 51, %
FE [AHOAZY R 253k (8) 4 o T, A 1 W78, B MEHOAS) B €00 corm () 7E. 2% IR EH O —
T T 8 B A, () S5 M 305 » LS (LA A TR 388 2 10 1255 %0, () SRl , AR LD
[0129] ﬁggm,o k) = a P R)FD, (k) , (27)
[0130] 3 @) (0 =1,..,0 ) FRICH S H AR B KT TT I ior, ()
(0=1,..,0 ) 8 AL BRI b 250 45 A3 , I FL e % A 45 B, U)X 7 T 5 1 £
B5ou0 M, G S a0 % T 17

[0131] 345 FHERE I 7 1] B, (0 (0 = 1, ..., 0 V55 D0 52 SO HE I I HLHRAR
TR R RATE LS (O -

14
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1321 @g@@Ek=[1 oK) k) - |cacé,d)(1'\t)]T ER? , (28)
[0133] HOA %) & —C_(ngm’coag (k)R LA AE
0134]  Coo corrn (k) = B pip (1)a@ ()Z8,, (k) (29)
[0135] Ak, B SE1) A€ [AIHOA 73 &
1361 M (k) =34 T@D (k) (30)
DIR = Zd=1 “DOM,CORR
[0137] LM
[0138] EI(JTF){(k) = 2321 EggM,CORR (k) (31)
~(d =
=M B ()a@ (H)RY,, (k) (32)

[0139]  HAARIDI T 155 Tyou(0) ( d = 1, ..., M )2 E FTHOA Sy & 22 )
182 FO0 (k) (B8R (23)) W AR IR AN 2 14 5 o B Rt i 22

=(d ~(d =(d
o0) @D (k): = %D (k) — X9, () (33)
[0141]  WRRA
ozl Ep(k) = Tiy Egrip (0a@ (0&5gy (k) (34)
[0143]  ZE[E L TR 71 Qq (q=1,...,Q KHIRZE £ xh P4 H

=M T =(d 2(d
o1ad1 Wi (@) =3, fT:.gfg,D(gf)a(dJ (k) &Y, (k) . (35)

=:p@D (k)

[0145)  FH AV G0 (g =10 ) FRIZRERB Y (k) U703, IF FLIBE o6 B0 4 1 2 22
E5om () (d=1,..,M ) PESLARST KRR 2K (35) 15 L, IR IR RLD 152 22 B () FRY 52 16 Ty 6 43 A
PO, b) I T H P (kD) T35

R 2
[0146] Pé??_q(k, b) =X, (5¢§d)(k)) Opiralk,b) . (36)

[0147]  Fpira (ko D) 37 24 375 5 160 155 RS () v 11 55 DA I 57445 P 1S A% 22 110 T
88 T DB A% T St 87 5 115 5 X (K) O SRR DD 6.

[0148] .2y 7 AL HI FREEHOA S 5 HUHOA ZRH T 51 1 I 145 D 36 R 1) 122 22 B0 e (O 10 52
6 Th 3243 A Pl nen (60 R BEAE/MHOA B 4L ST Ml 40 o DRLIE , 7T LB i 51\ 45
ANEEL S B S ) 01 4% ANHOA 2R 50U 0 142 22 R S ML 1 X B 5 26 T AV L S A
FEF IS 55 £ 19522 B e (60 1 2825010 R S SEL 2 % P 2R L IR D E g e (K, D) =

15
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[0149]  diag (3;2;%113)315[),1 (k, b), ﬁ&ig:]a),RED,z (k, b), ..., 31&4”13),}250,0 (&, b)) . (37)

[0150] fE/ 2 aiﬁ\:g.RED.o(k' b) ( 0= 1» vy 0 ) m%%% ré(»\»l:a)la,RED(!‘:) EP B@%O/[\ZégﬁE%%HOA%
BT HIH ) S DA T AR E RN A R Z2 ) Th 2 ml DR e AT T B T 25 o INHOA R BT
5] Comne e () PR JEE HER T 26 DR K 15 15 2 E g e () 10 5 170 T 26 43 A1 88 3 R 5 i
H

01611 Py rep (k: b) = diag(ETZ g rep (k. DE) (38)

[0152]  B. etk HOAME 46

[0153] X |87 FPJHOAfE s 4 Ab BEAE B 37k 7R 9 HALTE T T 20 SR Bk B

[0154]  7E20 BREH BE 319, AT X ¥k — 2) WAL & 19 TANE 5 10 18 A i DA 3R 45
Y(k = 2) T I A fERSRAE S

[0155]  7EA5"5 HEHT /0 A7 D BRE MY BE32H , 3T /0 A7 ¥ (k — 2) H I & BN RS IR (5 5, DA(E
B 2 145 5 BT Xow(k — 2) FFREEHOA S 5 H Ml Camsreo (k — 2) 3 48 FH R 51 B 42
Tpir act () F Tams acr(k — 2) | FLELXFHOA FE AR AT ) 43 FC 4 A , 3R AT 56 T 2] 5387 7 A1 15 5 1)
BN 2B SET A U] LU A AMER B i kg y ), UER
VPP ANAE AR A R A S ) 1 0L WU AL E B A AT R

[0156]  7E2H 0 BREM BE 33+ , 15 FH 2 111 155 5 IR X i (k = 2) TG B I 3 [A115 5 R 51 N 48
% Towact () LA B B J7 1] (R 4R 4 Gaaer (k) FHTHR 4 52 )45 55K FOMIHOA R 7R 1) 30 3 (¥ 2 8L
C(k-2) UL Kk /b [ B EEHOA 4> B (I HOA 28 %0 /5 %1 () Wi Cameren(k —2) | AR 4 45 A EP
12306569 . 01 Bl 2b A1 B 44 A8 () &b B, 55 41 6 B 22 10 2 B HOA 3R 7 1 24 115 Mo
C(k—3) , Campreo(k —2)%] R T-EP12306569. 0 (1) 43 & Dalk — 2), 3 H. G act (k) FlTpiract (k)
iR FEP 12306569 07 (5 Aa (k)| Hor & i 52 181455 K 5176 Ap () FAERE S R AR . 7R
B AR 52 A5 5 ((Xow(k = 2) ) SR 5 35 2 43 A 160 5 10 A58 TRl 45 5, Fo v 4 RT3
BERI T BT B2 288 (€ (k=2)) » I HLJE ME A5 5 it ( Xow(k —2) ), F5300355 5 DA
Tk /D B R BEHOA S 85 ( Camsren (k — 2) ) T4 B BT ISR IT 4R (C(k — 3) ),

(01571 C. 5 iy vy PR 50 B ST A 75 i 552 o) ) Al

[0158] iy iy £ JBE 74k 7 1 42 1) (HOA) 56T b 78 B B i 7 YR BT SRR K B 3 X
I (compact area) NI iR  FEIZ G OU T , 7EFT O3 B X 33 A S 7E B 1] B Az B x Ak
[ 75 Hep (t,x) B AT R FEYDEE b 5513 55 3K (homogeneous wave equation) 7847
JE o T, B an B 45 7w H B BR T AR AR 2R o FE AT FH IR A bR Z b, xBlE 1) 1 A7 B, y Bl )
TN Bz 5lAR M TR . 2 M x= (r, 0, &) "W B B ¥ Fr >0 (IRED, B AL FRJE £ R
B9) AR Bz DB 8T 0 € [0, 3] BL S AE x—y Y- THI 1 A iligi I 4 M 0 16 7 62 & € [0, 2

n[REIR. BAh, (o) TFRiCEE .
[0159] ® L/ (ZFE.G.Williams, “Fourier Acoustics” ,Applied
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MathematicalSciencesft]93%:,Academic Press,19994F) , § Fe () FRiC I o T I [R] ) 7 &
() fek LI AR 4, R B

01601 P(w,x) = F(p(t,x)) = ffomp(t,x)e‘i""fdt , (39)
[0161] (A o ppid AR I Hi4e /s AL Al DL 48~ Aok Y e i Bk bR £ 2%
3.

[0162] P(w = kcg,1,0,0) = XN _o X0 __, AT™(K)j, (kr)ST(6, ) . (40)
[0163]  FEZE (40) /Y, csbpric A I , 3 Hkbrid AU EL (angular wave number) , Hi4% 8
k=25 R o M6, A Ah, u (o) ARICES — 2Bk T %E /R B %L (spherical Bessel
functions of the first kind) , 3% H Sit(60, ) bricBirn Al Homff So{E 3RS R %, HAE Nl
IR C. 1 8 X3 e REAT (AL F M Bk . 75 _F 50, EL & Ra & M B 5 75 TR 7E =5 1)
FRWIRI (band 1imited) o R, BRI R B0 205000 T AE B FRAEHOA R R IR B 1) _E BR N AL
HIB 2R 5 n T B AT

[0164] W FEIZH M AT (0, &) F8 e FTE rl 887 [ BHE AN E SR o 1 TGFR
HEFHER SRR, A LR (ZFB.Rafaely, “Plane-wave Decomposition
of the Sound Field on a Sphere by Spherical Convolution”,Journal of the

Acoustical Society of America,z54%: (116) ,2149-2157 71 ,20044F) , &/NF iy B g
FERRHIC (@ ,0, &) A LLE N BRI B B Bk RoR

[o165] C(w = kcs,0,¢) = XN_o Xm=-n CTEK)ST (6, 0) , (41)
[0166]  FHrh & 2% CM (k) 3 B AR (k) = 4mi™ClM (k) (42)
¥ & REAT ()M,

[0167] Rt E AN REC (@ = keg) 32 AR o 1 pRE W08 B2 e () 771 OARid) IR
B AR n A 5 Ko B (A A 458 o £

o181  ¢m(t) = FoH(CM(w/cs)) = éffm (i (:’—s) e “tdyw (43)
(01691  HrJ A% Hc (1) =

[68 © 'O SO d® GO GO O dO EO .0 NO

[0170]  WCEEAE AN K Ee (v) o Ke (t) PR R 5 o (0 fO AL B R 51 Hin (n+ 1) +1+méh
o KB () Pt RN BEBERO= (\+1) 4 H.,

(01711 SR 2 1) v R L ST 7 i) A2 st O 456 LR FE AR £ ¢ (1) [ RFERR AT A1
01721 {c(ITs) }ien = {€(Ts), c(2Ts), c(3Ts), c(4Ts), ... } (45)
[0173]  HATs=1/fshric R A c (1Ts) BTG E 7EIX B FRAE s R 3 B 7 A4 75 e 52 )
BRI FPAE S o (0 F2 STAER , 3 BRI v 3 B0 B 374 P i 42 1) R B0 SR AR

[0174]  C. 1SEAE BRI 0K AH) 2 X

[0175]  SAE BRI R EL ST (6, )
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[0176]1  S™(6, P) :J(znﬂ)(n =) p, 1m|(€0s8) trgm () (46)

4T (n+|m|)!
[0177] 45, Hrp
V2cos(m¢p) m >0
1 m=20

[0178]  trg,,(¢) = _\/Esin(mfi)) m<0

(47)
[0179]  FASCBEM Bl 45 0% % (Legendre functions) Pu,u (x) i F#hLE4E 2 15 20P, (x) B X
N

[0180] nm(x)—(l—xz)z P(x) m=0 (48)

[0181] #HTf?LﬁTm&H‘]WllllamsE‘]IE U H RS — H R M AL (Condon—
Shortley phase term) (-1)".

[0182]  C. 25 i et DR B ST 7 i A2 1 ) =2 [F) 5 5
[0183]  MAJ5Tl Qo= (00, & o) "I — R~ % bR £ltx (t) FEHOARP H 3R

lo184] ¢(t) = x(t)S'(2,), 0<n<N,Im|<n . (49)
[0185]  “FTHI MR i c(t, 2): = F1(C (w, 2)) HIRE B 2% 8] 25 P 1H R 3045
6(62) = Zg-o Lihm—n (L)) (50)
L0186] = x(t) [Xn-0 Zm=—n Su"(Qo)ST(D)] . (51)
vn(6)

(01871 MZE (51) AT L i, Hoad — M1 1 ik ek Blox (t) 5 23 18] 43 Bk Fovw (@) 1 3fe
AR, AT PR R AR T Q 5 Qo [AIf M FE © , B 40T 14 i

[0188] cos ® =cosfcosBotcos (b~ o) sinbsinby. (52) it B A AR, 7 TG PR B 1Y
PR T, TREPIN— co , 23 ] 73 #i bR B0 K hr e 47K B8 (Dirac delta) 6 (o) , JREP

[0189] IlmvN(O)—@ . (53)
[0190] SR, fEA FRFINIIEBL T, 5K B 77 ) Q ot — M ~F T % 1 s ik g B 2 B4R 7 1l
S HR R P R R B S B PRI Y T DS o 7 5 R s N AN R ) R — Ak ek s (@) 1Y
e

(01911 R4 FEH X AT 7 1] Q , - [T s 38 1) 72 (1) 85° B PR ) 38047 9 A2 B PR AT o] oA
J5 1) B RIAT B R R i, — L ] S 7 1) QA Qo R Bl (t, Q1) R (t, Q2) KT
[) e L v AR O

[0192]  C.3ERI% R £ AT 4

[0193]  f 5P Th0 e s 11 Iﬂf}#fﬂﬁiiﬁﬁﬁﬁ‘ﬁfﬁuﬂﬁﬁiﬁﬁiﬁzio/\/‘lEﬂ?ﬂLJ
Q. (1<o=<0) 2B, WERAFONEME T (t, Qo) ol R (50) K ix L5510k
FERREF N

[0194]  copar(t) :=[c(t, Q1) ... c(t, Q0 ]T, (54)
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(01951, ] LAAGHIE v DAE ok fi 5 1 R B ey AR A A 55 2 (44) Hh e SR B /=1 DR L FE T
PRI il FRRd (0) Bz R E TR

[0196]  cspar (1) = Whe (1), (55)

[0197]  Jirp () "R/RBES B B 454 (joint transposition and conjugation) ,3f
Hwhrid i 20E i UERE

[0198] W.=[S; .... So] (56)

[0199]  FH.h

[0200] S, = [S3(2,) Si'(2,) SP(R,) S{(R,) .. SY7'(R,) Sy, . (57)
[0201] RIS R) Q o J LT 450 50 43 A5 76 S A BR T b, BT DAASE QA o — A W 3 ) o BRI L, T
PLAZ IR R SR 2 015 Sre (t, Qo) SRHSLIE S i (R B S AR 8 i 2 1) 36 R

[0202] ¢ (t) =W "espar (1) . (58)

[0203] P25 A Bl e DR L S8 ST 75 Wi 55 o) 3 s 5 72 R 3 ) ) A% 4 R 30 AR i o X 6 AR
P AE X BB PR AR PR A 10 3R 148 R B e

[0204] R4y E, A A Q o JLF-345) o An (R B AL BR T |, I AL

[0205] wh~w™! (59)

[0206] & W] FAY, X UERH7E 2530 (55) FR i W SR EAR W IE 41,

[0207] A5 HIHb, BT P S ) 5% 00T B Ry BsF et 2 A 25

[0208] A< J BH M AbEE AT DL b 5 A Ach B 48 B - HE % B0 PR AT SR A AN/ BO7E AR e B 1 Ak
PRI LA b3 R A T Ab P 28 B0 7 L B R AT o
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