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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]
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2= Foldt ghso] Nell tigh Aytste g vN(Q)-"% =% (plot)& =AIEH

k1
o

$IE 4N 4T FAHY 4E

w2 2> 7} Aol GAES X, ANEA
ANz Ee] 4Bt HolE2 HoA #d ¥ Ay JAet A Aol yIAE Y. ZHol B HOA Alg AlE=ES
WAL R F=(non-overlapping) 93 ZHAE DKE 7 4FE g Zad F2 9 (frame-wise) ZZA
ol AbgE e, 971M ke ZAY JUAE YeRdt,  ZUELS 25H 42004 MAIEE HOA AlG AR
Eoll diste]

?a_:"l/w 1

D(k):=[d((kB +1)Ts) d((kB +2)Ts) ... d((kB+B)Ts) ]

2 AoEn, T A2 778 vepdy.

El e Wsel AN o Aol tatel AR, W 2L oS
So] 53 &Y EP 2665208 Alel AwE T2 A o3 FdE F Qo F49 WEsS
Pooma (), - Poomp ) 2 gagz, Dx w249 A0 52 vepar, azse gy Al
ol

w514 2

Az (K): = [2poma (k) . Dpomp(R)]

2 gy +=(arranged) Ao = 7IAHL},

W FAE0] olde TelglEmrEe W FA5H 15% YT old 443 WA= (ordered) Aol
GAFoR AR, aemE, AEAe W FAel A ARz S4 ALE sxe g AE

(directional trajectory)E AW L= 7IHET. 53], d-HA A4 A= 227 SAdolx] =
v a9 Pooma®) g gaa4 we go wugonn oAe UU: Ao Asar. o,

Aa(R) o) 249 e ogd, A BAE st W B AHelA(12)d4 Byl Hy D g

s Xork=Do a0 sz a0 95 A%g dgsel MEdoe 458 + 9e AEda A 99 4

o 4r Palk=2 o gze = o) qdole Wil mx sdolAlA FAEt. A5
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E3] 22 EP 2665208 Ale] Ao wlwale], 22} 8 HOA Ao wWlskA ol Yo ofmiul olgl A AHo)
7] el e A NRED duiziow o AA dEE 5 lFol Fod otk aelER Ag A

= EP 2665208 Alel Hlusle] O] A& o8] &S of7|3it},
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=
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2 EP 2469742 A2 Aw¥ Gt %3} W3 (Spherical Harmonic Transform)2 & -83o 24 =
ORED 2o} nese wagd g9 944 + Ao

Y24, 53 &9 EP 2683066 Alel AlQte wle} o] A-&4 F+H %3} WM3l(adaptive Spherical Harmonic
Transform)©] A}&-2 2 H wEse ag=Es i vhest vdds a9E GAdsy] $8ke 3
AE, T o2 gty maRsl 7)ee E3 =Y EP 2688065 Alel] A KLT(Karhunen-Loeve transform)

HaAE A 9o axs Pare®-Do Meevspo 2 e pon xa Daneo =2 gzap) g5
A-pst @A E= Eo]A(22)dl A A-AneET. AEdom A-gyrebs AL wAws W
we A58 w2 A9 gegs kDo ojggel w214 E S8 AEH T A oot

22 Sd AEE AT Bl (reverse) o FaE 4 Atk 1 Fof,  Dareok ~ Ry sz

Aag non w3 Palk = 2D e o w we suel@nan A4 939 sdstel 238G, A4
=

= obel A, A HOA AL A WA e 2elelA 0N, 4F AAE 4 W NES
soad, ggee was 20y gx el Doy

Datk =2) o 2y aj-gaaslo], oa A5Eel 4% A9z Agan =ag DA -2k wig

2e An 99 azg ORE D o Waeb-2 g a4 gz
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2 599 49, azn 33 155 ork-D 9 azg g1 99 vas Waew® =B ax gz a9
T et dew FEow SAHY
061]  AEYe] B HEe gt AFY Aol ATA,
0062  HoA e
0063]  HOA R31E 9kl +as|e BAL wASE BEEl w30 Foldrh. FAL ackdth: WA, Feshy
guch, ohgol, ¢

(smoothed) $-A4 W&k 255 Xoiwl — Do) ¢l olzol tiste] #4+5 31 (computed) %
A wg asse jos 58 Pow® = Dy g poy g PU—D og age 2ue 0 wg us
= XGRID,DIR(k_l) o o8] TAE=
g oo W azse 94 w2 ass Xomk-Dong qaneg az gy KT IL oy
oY, whde, welel BulE wRERrEel did we Axse wo) ma Dowoor(k =D g,

A on we dese op xa Pomk — Do gue yon . P~ Dg0 9y Palk =2

[0064] AE Aoz 717 Hof|, Aol IS Alole] WEgEe] Wt 3 FU EE ANNE AT Ee EAEA
S o1 = dgo] dAFHT. ayE=R, eWgdse ZddEd wet 4o AFE9 =7k FHo] ¥
A AXE =Y, 2AL 289 ZolE ztetl, EAR, dole endE ZdEY AFYEES HHEI A=
3 (window function)oll o8 ZHekstdh, e, Z42te Hesls gd T #ole A (latency)E =Y
E1a=

[0065] T QL A WS JE 59 AR}

0ss] 1A A% Ausse @a zag P g g 4000 yo sga ges s wgmevge v =
2H o] ®| (30)ol o] =7tA A Wk AFE9] AAS M.A. Poletti, "Three-Dimensional Surround Sound

Systems Based on Spherical Harmonics", J. Audio Eng. Soc, 53(11), ¥|o]#] 1004-1025, 2005¢] AH=® Z=
2 (mode matching)oll 71Zet}. 53], F=0J% HOA Az o] FHieol ZAAE ¥ HA il ZH4ES ze W
3 JEEo| grolxt),

[0067] W ClMAS 91X @a B oa Aler sl zzve] war 2 pomd(k)

hal e = 4 <] 3
T4 3
[0068] 2pom.a(k): = (éDOM,d (&), Poom.a (k))
[0069] o we Az Opoma () € 10,m gy oy Poomalk) €021 Ly g0 w52 22)2 =
b= W] oste] B 5E4E & doka JHAE.
[0070] AAE, DY ASE hnBo PG FAE /2d BE gPe
754 4
Eacr(k) =
[0071] [SDOMJdACT,l(k)(k) SDOM,dACT,Z(k) (k) SDOM'dACT,DACT(k)(k) (k)] = ROXDACT(]C)
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

SEE06 102202973
o}
T84 5
Spoma (k) =

[5(? (ﬁDOM,d (k)) o (-QDOM,d (k)),S{’ (@DOM,d (k)), o, SN (ﬁDoM,d(k))]T € R°

o mhel A,
s aon, Pacr) s i sago ga 2y wese 28 ggun,  Gaers () 1)< Daer(b)

= 59 Y9x2ES e, Sz ()L A=219] (real-valued) 7H =3} ¥<=(Spherical Harmonics)Z
Yell=dl, 232 Y59 FH £33} g9 o] AMdoA AHoJHrt,

A,
84 6

Xpir(K): = [¥pr(k, 1) Fpr(k,2) ... Zpr(k,2B)]

9}

F54 7

~ - ~ ~ T

Xpir(k, D= [Zpir1 (b, D, Zpir2 (K, D, ., Zpirp(k, D] € R? 1 <1< 2B

2 AOE (-D-¥A R A TS RE 4 $F AEEY w089 FYEL Tgse 9

Xpir(k) € RP*28 X o = TrA > A wlEks o o
7 AR, o]AL T o dAR dAdEY. AA dAldA], v WEEe g&ste 4
é

Sol g A% ABES 00w AP,

7844 8

JﬁéDIR,d(kl l) = O Vl < l < ZB, lf d e MACT(k)

o7 Mact(k) = gu wgse Aeg depdn, FaA aAdAd, 24 tasd nes

fr
o%
oft
=
foi

XpiR dacr.a (k) (ks 1) w XpiRdacra k) (K, 2B)

XDIR,ACT(k):= -t
EDIRApcrppepto® 1) oo EDIRdper p, oo (G0 (Ko 2B)

avgol o] FHL o
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[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

S=S46 10-2202973

84 10

Epcr(B) Xpiracr (k) — [D(k—1) D(K)]

Lo,
o

Z8= =& (Euclidean norm)& #H4343l7] & Axgt.

KeX
=

1

o,
ol

>
o

sp2] 11

Xpiracr (k) = [ERcr (K Eacr ()] ERcr (DD (k — 1) D(K)]

25

2

Atk
A1 7FH2 3 EFS)(Temporal smoothing)

WA EE sEolA (316l tiste], TE EREY AsHo @ukst s FAR PHom @4w & 9
ol Hese wa s XDIRD we gao amag. o4 g ge aa X0 yag

MZeo 7= vk AT S xDIR,d (k; Z)Y 1 < d < D 9]

wD+wB+1D=1 vi<l<B

& WEAFA R gt

el Aws Gl o

rr

F5}4] 14

2r(l—-1)
2B

w(l):= 0.5 [1—cos( )] for 1<1<2B

2 AH9¥= F7)4 Hann AE$o & S0z},

(k-1)-9A Zedol] gk Fetste Bk 52
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

84 15

Xpra((k — DB + 1) = Xpirwina (k —

of wet, AreE w7

)
r o
o
ol
urt
Lo
)
i)
ot
ofy
E}(_',
2
Lo
:?l_a

SE50d 10-2202973

1,B + 1) + Zpirwin,a (k, D

(k-D-"A Z el tigh 2= FAestd U3 s AEe2 349

S84 16

XDIR(k —1) =

[xpir((k —1)B +1) xpr((k—1)B +2)

SRR EEERERE
S8} 17

xpir(1) = [xDIR,‘l D, xpir,2(D), ...,

Bustd $4 WE NEE

FerstE 4] W Q55 HOA FE9] At

DDlR(k - 1) = EACT(k)XDlR,ACT,WlNl (k -

of os] dojA=ml,
84 19

Xpiractwint (k —1):=

XpiRdacr (k) (K — DB+ 1) - w(l1)
xDlR,dACT,Z(k)((k —1DB+1)-w(l)

xDlR,dACT’DACT(k)(k)((k —1DB+1)-w(l)

xpir,a (D o ol%

xpir((k — 1)B + B)] € RP*B

T
XDIR,D (l)] e R?

% S5kl FE A% 2

z®o] ] (32)0l 4 Axte
of, Zo] 2Be] omef3
> Eﬂul:égl @ﬂ}-%o] Z—}Zé@_ oL—_—__(':L

DX piract,winz (K — 1)

XDIR dpcr 1 (K) (kB) - w(B)
XDIR dacr, (k) (KB) - w(B)

XDIR dpcr,p s o0 (k) (KB) - W(B)
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[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

SE506 10-2202973

O]:ﬂ_
7814 20

XD[R,ACT,WINZ(k - 1)1 =

XpIR dpcr, (k-1 {((k = DB+ 1) -w(B + 1) w XDIRdacr,(k-1)(KB) - w(2B)
XDIR dpcro (k-1 (kK = 1D)B + 1) -w(B + 1) XDIR,dacr,(k-1) (KB) - w(2B)
xDIR,dACT‘DACT(k_l)(k—l)((k -DB+1)-wB+1 .. xDIR,dACT}DACT(k_l)(k—l)(kB) -w(2B)
ojt}.
7Y e za]Eyo] W QS Eo] 9§ FA} HOA FEFHO] FE

Dok =1) s DG =D (= sajq) dejel@sel ofel deloln PO yeny, zag ae=ge) gy 4

{
S0l o Ak HoA A2 &7 H= AEO]A(33)A Atdr. o] T2k 542 gyl ugdH, A9

k=X
=] =] SE= f)GR]DO 1< O 5= > 5O =Z - 5
A BuE PE o, (E= soltny AFW)RRE FPE F= 4T A

<
(—Z,; oln Q‘ﬂﬂdﬁ}_ fsl—f,:l:é)% Oéjl, ;&;‘(} [D(k —2) Dk — 1] —[Dpr(k—2) DprU— 1)]% L}Ehﬂﬂ

Egrip: = [SGripD1  SGrRID2 - SGRrID,0] € R*©

2 AAE, Aq7)A
T84 22

Scripo: = [S¢(Rcripo ) ST (Rcripo ) S° (Rcrino ) -r SY (Reripo)] € RO

[x)

I
[x)

Xcrippir(k — 1) erip ([D(k—2) D(k—1D]— [Ppr(k —2) Dpr(k— D]

2 Ao,

A WG AEERPE FU 1 EYY Y NEEY oS
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

SE546 10-2202973

514 24

Xpirexr(k — D:= [Xpr(k —3) Xpr(k —2) Xpr(k —1)]

o g4 Ty JorFE oSHT).

A 2 Xcrippir (K — 1) o  :3t®  zZtzte]  gE= A Xerippiro(k =10, 1<0<0 =
XDIREXT(k_l)oﬂ 8E S Wk A% Fprextalk —1L,D, 1<d< Dy atggy, sge o A%
9} mE A W ASTE Aol A t3le wA-43 $F<=(normalised cross—correlation function)] kel
Z1zg 4 k. 58], 2 A4 W AEE Astd wx-A3 39 MY 52 @S AFste 28E A%
of waEth wgel Ane oA ad= dss 10wy e wa ase agar 39 W
Laiaitl e, 03 > th o Dl g) ojg) a9 4 9

iz, 77t aee s Yeoore(K LD s gy o wg ps orerioe® = L0 gy

Oﬂ_f_%]_];]_ Oﬂ’é% ZE]E /‘\_]_3_ §GRID,DIR,o(k -1, = g_go]_% 5[’«/11] H(}—;g]: /‘\li fDlR,EXT,fﬁ_k_l(o)(k - l’l)i
B

J%GRID,DIR,o(k -1LD=K,(k—1)- XDIREXT.f 4 x_1(0) (k —1Ll1—-A4,(k—1 ))

= Andey, Kolk = Do oqa9 o
MEES A% ool Hasees deu,

I

1

2

N
lo

d#e] Mgo] = As I Al aRRY 2 , =2 Ags Ao AAREn. atked, 7zt
dZ I HES d99 FaskA &2 fgo=E AY %_3 T Ao,

7 dZE g 7tede Fosit. odE B9, F-ul9 2AYH JAAE AXtete dialdl, Q1A A
‘rﬂ'*r & (perceptually oriented frequency bands)ol gt 2ALH QAAES ZAAS= Aol T3k a4

15 8, o] S22 S7kE Fe] B ARS tkR she], A5E AR

= 5 devEEe] ety g4

[jaB=IR | u)
rlm

3
‘13':

A
2

26

fax-1(1) K(k—-1) 4,(k—-1

Tk —1):= fak-1(2) Kz(k SR R RCERY

fars (0 Kolk—1) Ao(k —1)

2 wWag ek,
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[0149]

[0150]
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[0152]

[0153]

[0154]

[0155]
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E o5 Nas Xerippiro(k —1LD, 1<0<0,o S| Xcrip,pir(k — 1) Yo mdss Aoz 7149

ZUE 2= oSH WP NEE HA EHE AR

9 m ejol 4 (35)o0 4 XermpR(K = 1) 5wy

rlo

5% 1E]= 215 HA %d
T84 27

Derippir(k — 1) = EgripXerippir (kK — 1)

o

u}

HA} -

&

R

pul

F

i
£

N
>
Ho
I
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i
=]

A
v g el oA EEe] A

\{

Dorooie(k = Do) (us)/selo) 4 (36)0141) A4 o gaae vae Dorpoir( —2) bl

p-stee] Dol wAlel {Lelo5 (381 2 383} Pk —2) w Dpir(k —1) 4 s9) deol® Al

(gejol 382) Dotk =2 gng 2 70 o= w= gRe) HoA

i<}

=]

He A e A o] X (37)d 4]

rlo

7814 28

Da(k —2) =D(k —2) — Dgrippir(k —2) — Dpir(k — 2)

of efsf AtETt.
HOA A 3
& 49 AEA GAE e AECAES ZRAYS AAE] ARstr] el

e s da wa ass Xework "D gagn eq wy azs Xork —Dang oz

~—
N
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[0156] o] 9g] dojx=d], o7]1A
T84 30

Xpiract,wing (kK — 1) =

fDlR,dACTJ(k)((k — 1B+ D-w(l) fDlR,dACT’l(k) (kB) - w(B)
Epirdacr, (0 (k= 1B+ 1) - w(l) XDIRdpcr (k) (KB) - w(B)
[0157] fDIR,dACT,DACT(k)(R)((k - 1)3 + 1) . W(l) )?D[R'dACT,DACT(k)(k) (kB) . W(B)
[0158] o)1
72844 31
Xpiracrwinz (kK — 1) =
LR dacr, (k-1 ((k —DB + 1) -w(B + 1) o ZDIRdacrk-1)(KB) - w(2B)
EpiRdpcr, k-1 (K =B +1) -w(B +1) EDIR dacr,(k-1) (kB) - w(2B)
[0159] ﬁDledACT,DAr_T(k—U(k—l)((k -DB+1)-w(B+1) .. X\DIRJdACT,DACT(k—U(k*l)(kB) -w(2B)
[0160) SIS
[0161] A WG T EZFE et ze|=ye] W QIS5 o=
[0162] k= 1) y Kol =D oy wg nssery wae e 4a 1558 d3ad7] 8 o
A e 2UolA(UnR IHAG. FUAT Temae] ASE BT A55 HgE e
T84 32

Grip,pir1 (kK — 1,2B)
XGRID, pirz(k —1,2B)

fGRID pir1 (k —1,1)

xGRID pirz(k — 1,1)

=0 R0

XGRID DIR(k - ) -

xGRID,DIR,O (k—11) .. Zgrippiro(k —1,2B)
[0163]
o164] o wet press omwomek T LD g ageg ane
T84 33
[0165] Xcrippiro (kK — 1,1 = K,(k — 1) - fDlR,fﬂ.k_l(o)((k —DB+1—A4,(k—1))
[0166] o o9&l A W3 AFTEZHE dFH).
[0167] 7P 22| =Yl o SEH I oo HoA EHE AL
[0168] TAg 2= o oFE B A5 HA REE AXtelr] fg dAl = 2Ho X (44)0 A, 58 T1¥
= W3k AlTES] HOA B
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[0170]

[0171]

[0172]

[0173]
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
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84 34

Derippir(k — 1) = EgripXcripoir (K — 1)

o oaf oiAd, FORID: v gahxl o= WFEColl thabel S5 21 F2) U we YA
et

HOA AF2E BE FE §5

L

Dow(k = 2) (= wojq) geo)(ayel ola) dejoln Pomle =1y Dormpirk =2) (a4 26017 (45)

N Aoz gastd vae Domoowk =Dy g Dalk =D onp g yoy Aes 2= Edol

F

7544 35

D(k —2) = Dpir(k — 2) + Dgrippir (k — 2) + Dk — 2)

3 PRlaYsE A A ZF2(compact) B W] ARRE FEo AW 7|ZE=d, RS AMRE A
EERE AF2E AR JMgEd. 2 A9 #4 = 99 e ARt 2 $A xdllA 9§ (sound
pressure) p(t,x)¢ A&ZH4 &S (spatiotemporal behaviour)e %= 3% W2 (homogeneous wave
equation)el & =e]Hom ¢ds] AR, olste & ol =AE A ARFAE VE2F. xFS W
(frontal)9] <SIAXE 7Mg7]a, y&F2 9%, a8 252 %S 7kEg. T U 9A
*= WO DT L g o (5 Ax AuANY A, F 5 zve sgaE gan 0 10T

T
Zowny xy @AW ue waARden =4hs wez PEOZg g5 gang. (e ax
(transposition)E vepIT).

PO 2 game Azl et oore] Fajo] My, =
514) 36

Plw,x) = F(p(t,x)) = ffooop(t, x)e @tdt

(= AFa5s G it a5 992 de) &
54 37

P(w = kec,1,0,$) = XN_o Xihe—n AT (R)jn(k1)STH(6, d)

{ese 22le] SRS YD ki 4058 dehilse, 4385E ) o8 4554 95 dnea

O AL Fe) oA gerse dee, 52O P e waqg 2w 28 gre g AndA Ael
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
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=+ nAH(order) 2 mAH(degree)o] A9 FH 3} F5E VERY) o wEt FH 23} 59 T (serie

)2 ANE 4 gdgo] Boyd 4 Yrh(E.G. Williams, "Fourier Acoustics", Applied Mathematical Sciences

m
939, Academic Press, 1999 #=x). &4 AFE AR (k)—‘f Zrubsa kollwh oEdth, S¢te] FHH
-AgtAe] GAH o2 JHHES Foeitt. webx FEL AT NolA A QY pol| diste] duy
Hl(truncated), ZLAL HOA &2 Az E-T.

AeE BEd TRE el gold AFusE Qo x3 @unse FHoR WAWL A FE(angle
wple) @ Pz =gar me Avs wgserd =d9n db 49, 4749 Fun wr AF G5
D(@.6,8) ) 2w x5 94 )

#3514 38

D(w =kcs,0,¢) = X0 Xh=—n DR (K)ST(0, $)

84 39

A™ (k) = AinDI (k)

o g dA Az An (g

Sphere by Spherical Convolution", J. Acoust. Soc. Am., 4(116), ¥ ©o]A] 2149-2157, 2004 FZ=}.

| @@ EHB.Rafaely, "Plane-wave Decomposition of the Sound Field on a

Aroe 0o @arh gx AEAe Ass On KT 0/C) s saaum gael oaa Tk

o
EAE) Y Hee Z+7bo) nab(order) E mA(degree)dll thdte] Azt o< ?%L—’F—‘é—
F814] 40

dm(e) = Fit (D,T (cﬂ)> =% D (Cﬁ) ei®tdew

5 AFahd, 22e B v

T8F4] 41

dt) =

do(®)  di' () di(®) di(®) dif(D) dy' () da(t) di(t) d3 (D)
dy (e dy ()

m
me 4O yo a2 99 a5 D (O g 92 desgosition inden "MTDTIHM o 2y
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[0200]

[0201]

[0202]
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[0204]

[0205]

[0206]

[0207]

[0208]

514 42

{d(Ts) hen = {d(Ts), d(2Ts), d(3Ts), d(4Ts), ...}

7814 43

2 - !
S0, ¢y =[G (cos 8) g, (¢)

514 1
V2cos(m¢p) m >0
- _ 1 m=20
trm(¢) —/2sin(mg) m <0
= Foln

ARy =2 =2 (Legendre) IT-E Pn,m(x)_‘:_ ol AF% E.G. Williams 23} 2], Condon-Shortley ¢

D™ go) 2gee gagy B ox

dm
dxm T

Pn,m(x) = (1 - xZ)m/Z

2 HoHr).

84 46

P,(x),m=0

d(t, ®:=F ' (D(w, )
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[0210]
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84 47

d(t,2) =X} Xh=—n A7 (OSTH(D)

7814 48

= x() [X7=0 Xth=—n ST (RS (D]
vy (8)

2 Fojzin.

IR duk Hs) s x(t) 2@ F7F B4 d4r(spatial dispersion function) UN(O)J I (product) o]
14 ggzre wold = ged, WO = =8 ¢roperty)

#3419

cos® = cosfcosB, + cos(¢p — ¢p,)sinfsing,

ARHSo], Ba 5o Fa(linit), = N 7 Pon, B 24 5 2 (Dirac) LE} JOR

’ il

F814] 50
8(0)
lim vy (0) = —=
w(0) =22
7} #o,
gy, kst x4 Nel A, WEk goi‘jﬂiﬂ Ak HHsle] 7)ol (contribution)E 1A= WEEZ &N
A =dl(smeared), T3 A=(blurring) AEE 27F ol ugh FolET. Fo)dk s Nol 3k A
e g WO o z2g0ne v e wand.  wus azsd 3n ume A7 9 @E
(behaviour)e] ool ar e qoe] v wagolne a9 A% Wege] Agar. 53, wge n
ag s Moo By ge ges d@20 o dGD) L 0 G gae qe e guan,
2% 3 99
HHa AZE=9] F7F DE7t 9 F(unit sphere)olA A TUSA BEujE FEe 0 T Eks 'QO,

oA Feldsiscretised) 35, 0719 wg ass 402} g, of nEse uy
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[0223]
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[0225]
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[0228]
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[0230]

[0231]

[0232]

[0233]
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dspar(D):=[d(t,2,) .. d(t.2o)]"
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of WEZL Zherek W FAlol ola) #8444l HolE A%
84 52

dspar(t) = PHd(t)

2 AaE 4 gled] S84 478 ol8dd Z2wE 4 9w oA () = TEe] o] (iransposition) H

)

A3} (conjugation)S UE I, Y.
7914] 53

Y. = [Sl s So]

= AYHe Re-gdEs yUehdy

<8}2] 54

S, = [53(90) ST () 510(!20) S, . S,{,V_1(.()O) S,’\}’(.QO)]

o]},

gz Qor ge 3 oad A wAss BulEy] @R, ®E @€ Adumow 719 (invertible)o]th.

84 55

d(t) = ¥ "dspar(0)

FealEo] HujAYs XA I Y Atole R @ 9GRS S, o] S84 o] WMIES F
%3} M3 (Spherical Harmonic Transform) % 4™ %3} dWslo =z Et},

was Qoo o) 3 ogeln Ao FAsA BuEs] WEe,
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