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) !

IEMALALEE R 908 &5 IEMALAL AR 907 —#E, IRIELA T Frasii( 2
R 1 3), MM BUEFHTERL.
(A1 3)
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Vi diffuse,BP (1)

Y 1. diffuse .norm (t) e —
1 fz Y i,diffuse, BP (t ) * y i, diffuse, BP (t )
!

B IEFAGHIS S 7ohm B 5 B Ab R AR 909 Bk 70 ARl 3+ H,
PR H AL BEER 909 RIBELLT (A1 4) 2RI ZA I RRE AR

FEHEF.
(A1 4)
1ch
Z M direct ,norm (t ) - M, direct .norm (t )
scale, (D)= |-
\ Z Yi Jdiffuse norm (t) g 1,diffiuse norm (t)

Ash, e RHTHR (AR 1 4) KRR bR “8R&RF]”
I BT Xl 7 AL EE
B, Py sz SEEEE 911 ey, H BT InER 913
WAEBZFTRERES AT, £ HPFIL2 ARFLULT (AKX 1 5) HHEAT
(A1 5)

Y i, diffuse,scaled ,HP = H Ighp as S(-y i,diffuse ) SCCIZ ei )
g i~ Y i,direci + Y i, diffuse scaled ,HP
FHH, FBAIER 910 2 —FEmE LRt B P AR E FRF
BRI s AR, #ln, &8RRI LR ME 6 iR, RFE

B o F5, EHEZRES, BB bR E R A H & T aeie
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"

FEEFRACERER 911 ] LLFI A A S B AR A R BT RN E S ik
AR

XAE, ERMERIE ) BRI ALEESE 900, X TFERMIEMES,
BN ENENTEXRES, KRS AN REEREITE.

e EH F C#ER 1 J. Herre, et al,”The Reference Model
Architecture for MPEG Spatial Audio Coding”, 118th AES
Convention, Barcelona

MM, EUERREREEET, —FREKES, 7—REY
HES, HTHREN TR+ IZME ST & sk AE, EHLiEHE 7
AEHE. FH, ATITHNARULSEEEENERE, FHTIE
WAL EE I IEIR .

B, ZELMERIGREBELEED, EiERIERKAA4 902 1 903,
SRk AR 901 Fr R M EEE ST BE SEHANEES. F
i, HILWEBE @ PIBMASTHES AN EERERT, E81
I (E] ol P 75 AT 6 X 2=12 & BB B, 3X %, Sb BB AR K,

FH, EEHIMRERE | BT HE R IER A4 902 R 903 #
EREN ERE S UAY BUS ST AR A R SRR AR, F
I, SREXSEITAED REZER,

=>H g

Bk, AKBARNT R ERDE, HEETREA—MREREE
BURGBERERTE, TURKES RSB ENLCEE, FFTLIRTLE
FETE 1T AbEE A BT A AR HISESR

ATERERKIEE, AXATERNEEREEEELEES
PESHBETHTRERE, P, OF | 28T, FEEHT
BEFHRMEAZNT I XS FRE ST, RrBERET Y
BESMEREREEDNERES; FRET, BB REE
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FEREBFRES: WHEAERT, B SN T A6, S
PR 4818 A5 5 MR EBA BT TR 2 M3 58S S T4 @ s &b
H, NMonEsmBEEEsiEEy8ES; FALE ST,
WX TR EERE S MR HEY BUE S & BN BT EMN
e, N2 ERERMERESHNEMUT BES; HEFRFEH
BI6, HEABUEM R ERRE HARERT, ZFEET RS
TR EMLY BUE S HEER I TR E LIRS S BB AN,
FiLBTL, B RAGERTSITRY EUE SR, MW RRE
FRUES: "B AERTT, B IrRisEY 85 S 11T &g
A, NTTAEREBY BES;: ARG, Bl EmdmEy s
SRR BEEESHEM, NTTARMANES; UkERIEHEAEEST,
WX BB A INAG S AT & R, MWTEFTRAINGE B 3l
(55

R, EHAT A R Z AT, AU EENEREEUE
VRUES, HENFRFRTHEREAE, Filt, TSR
RIS ER LYV B IRV AL IR , 57T CABH L0478 vl A B BT 7= 4 B FER.
HH, MTEFENERESURTHES, AR EHNE
THEAT & IS AL , BT AT 54 o IR S & R R b
Bt BIAENNEERERT, 7T KA Bk A 2 A kb
NS T BT DM 8 b 222 0 b 28 8 BE DA b — 2k

FH, TR, ZEEARAMSENEEREEE D, friRER
R EH— P ARFE ST, B iridbsEE F AT ER AR, M
TI2E I HIRREE R T, il S0 A B 2 5 3 A4 A B i) 1) B fr ok
EREF RIS,

V&I, WTLARE IETESER AR B R T RO BRI A A B b, o
PR 5 PRI T 5 [ 2 P e R

HH, WLE, EARAMSROEEREEEESD, TR TEys
TCIE I DL R B AMEA IR IGAT TR T A3, Pk BAME RS © 4
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AU IS ] (BB BOAR E R F 55 o ARSI BURGE, A0 28T A i ) [ B g
A— N EERFRRERFS (1 —a) HARESIHIHE.

Rk, AT A DATR] B A A 2R SR 77 L 7E TSR O B R F RO I &
JRIZEALER ¥ .

FH, TUR, EARAMPRNGEERLEERS, fidkEy
HRES—SUBRIBLE R TT, EFRFRER TS TemEN L
REFTERT, KWETRIFERE 7R EIRE, HE, iR
FRTISCAER T REMIEST, BT RARE B FRRH0 FRRaE,
BT AT LA E Bk BR R 3 BT b AR B IR F WA T PRI b 2

UL, AT AR LR ZESTESR AR B R T O 2B AR AL ais,
A R AT 5 A f ) R

FH, AR, ERRVMPRNEEEHEES, FiRIEL
BETTER LIREN B IR T, BTFRENL / 8, RHTHHRIE
MEALEE .

R, AT LA DUTRT B A TR SR 1 PRSI SR HE A B IR T (LY
SRR ER b

HH, WTUR, ARV RNEEEREE D, FHREEE
SEE D REIES KR MIRR RS IR RS, LR
B 5 BRI 1 ARR RS .

FHH, TR, EXRRAFYRNEERVEE D, PRRy 8E
SEREMAEIE S MM MRRRS, NEE RSS2 5T
S o

HH, TUR, EXRRAFERNEEEBER D, FIRitRs
TR B — S REHEIRTC, SR E IS SR T AT SRS
ik, AL, BN REHATRBRVHT ISR, AT LSS S
[T BE 18] 2R BRIZR B L K B SEH 7R 15 X2 7

HH, WUE, ERRVIYRINGEEEEE D, Fkig s
TR R R T IAT SR AR, MR REE R
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FridE@ Y #UE S HE—TF#HITIERE, Frdinik s o ek s
TUEFRNE SR EEESMHEM.

ek, TTDARER A S R E AT Re B B TE AT V1 #k.

HH, ARAMUTUEAXFREREVIRERETIL, AR
BN A E RN REEEREE N ET A TEASRNGEEE T
EREI, WA PMERN BN PITIXE S BRI R, &rTeA
XTReE BB T RS MRHE M BT TR i, FFH, XK
FEFF AT L@ CD-ROM g KA P B BX P S AZ 3N TR 2 R o

WL ERBEEE, ATCAERRRANIE, RI\AKPMS RIEEER
RE, TUEMEHSRKAERR, HEFRERIEM L, B
ERIERAE R AEE, 0] AR IR A B P BT R AE HIEER .

R, FkAEMBS RIS EBRLNS K ERHNEREN
ELERNASR, EFEERKZHANE.

i e 56 F

B 1 RFI 25 (R SR A B 2 2 SR ) o R . ) 2 A ) R R 7 A
&l

& 2 BN FEEN % FEE S RS 23 KB BT HER .

B 3 ZRATUBHAZFES RS 23 1 RE S RHThEEM BT HE

Bl 4 RZFEEA RIS 23 MTEHAM R THER.

Bl 5 & 4 Bz [E)_E AL EESRE 900 K140 14 B 7 HE B

& 6 BEEUENBETETRENTESLENFRERRE
&

B 7 RASZES 1 PRI ERAESRE (REEEEE) 1l
S E

B 8 R T i K P I i AL B DL R B AR AR
A
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B 9 RASTHER 1 igntE AR E (RREREEE) (Il
R,
= 8

600 a, 600b I |A] LHACEEARE

601 4rEEaE

604 ZEVRER

605, 606 BPF

607,608 IEF{CALEEES

609 FrEEHE H AR

610 R

611 IZEIR

612 HPF

613 L

614 A RIEKIRH

615 HIEB

BARSE T

AT, FIAMEXNARASEHEGHEITHA. F8, UTHRR
LG RA S AT H A TSR E . TR R R
HfF A RATBEARNRTUAAIER . Fik, ARBNRETHRFE
KGR, FFIEZLUT BRARR . Ui BR BT R

CSEREH] 1)

B 7 RAKBESEHA 1 PR AR (REBREE)
Wt .

ZI A B AL B R 600a £ACVEE 5 B E)_E R4 EEEE 900,
MIRE FRIE & R 23 HIERE, W 7 FroR, 06 LA LR E 600a
A% L 4B 601, 45IREF 604 BPF605. BPF606. IF #M4LAbTEEE 607,
TEFRALALTE R 608 AR B 5 H AL HR &R 609 FEIF AL BE#E 610, 1B E 55 611,
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HPF612. fNiEEf 613, LLR-&RIEHEAR4A 614,

FEAZ AT [B] L AL EESE B 600a H, YR BFEEY KEF 232 #9. LARY
SRA RN FIR X BEMAHESEAEERAN, BREETUERK
JEB A TR BB BME S, TR LAY DA R 2 0 & sk b 3
T 50%, HEH, &EFHAE WA LIARE R,

BB 601 M TAER SR 5 A4 BS48 901 AH[A), #ERgieg. 6D,
53 BSER 601 ¥ il ik B ATVR A 4 R T 15 B 0 A3 DO F AR B R4
A, RNBWHBES Y BESMRFEREESNEREES.

£, HEESTEE | HHES KRB B R s gk
BUWSRS, URETREIES S - IERm s, 3R, ¥
HiES R EEEIE SHEIMFE PRRARS, AEEEHIESH
ESRRSY . $RUL, AT LUH B 2 e IS AL B B 75 5 HEAT 18 2
JURERTIEAEHE.

FEAEEFISCHR 1 TR AIZEIRER 904 FNAS & B 1 HI4E TR #B 604 /Y
XAET | LEPUEE RHEBESTEFIHEEFES. R0, NeLW
—/MRRANRE B2 EERREAE . B, 45E3 604 Bid4s
REEGESMERERES.

BPF605 LA BPF606 X} T4aiR{5 5 LA K IZ &N Bk 75 kil 43
My BES, BUERNFHW BT HELE, AMERSATE
FRESURTEY BUES.

N 8 B, 7E BPF605 FI BPF606 A1 (KI5t sl ab B L /e &
AT ST o BT BRI A% 0T B A3 2 M S G A T B A0 ) P 3 T 43 T B
. A X KU, gk 2% vl DAL N vk 8. 7E8k, 800 &R
SR IR AR RN . T H, 7EUbIREE H R BN B BB
We B f) X 38, 801 AT BRI, Rk, WTLAVEWGEHEE. flin, 7ZE4MRRE
X3k 802 F1 803, FHEREFRIEIBH SR N 0, WRrIFRIEN 1, N
IEE AT DAL = Al F A3

B, 7E BPF605 F1 BPF606 HdHr e B o URIELL T (A 1
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6 ) #1T.
(A1 6)
M 4roes 5p (t5,5b) = M 4., (t5,5b) - Bandpass(sb)

re

yl,d[ﬁitse,RP (er Sb) = yi,diﬁitse (tS: Sb) ' BandpaSS(Sb)

FElt, ts EREIAFRZRS], sb £ TFHiHi & 5. Bandpass (sp) AT LA
Pl EFr B B A ) SRE H A .

IEAALALEEER 607 £ 608 XT B R RE S AL HET HESE
HIBEBBEAT IERAL, 43 A A RIEMMGERE S U R EMAT 8B5S,

IEFALAL B ER 607 DA K IERALALEEEE 608 SAEEFISCHR 1 P AFF
HIIE AL AL B3 907 DA K IEMAL AL EEE 908 IR BIZET & (1) AbBEf{S
SHXIEARE, EMLAEL 607 LR IEMILAIEL 608 b3 i F
WU AR S, THIERAALZEER 907 DL R IE AL AL FE K 908 4b3E f
RIERES: Q) BRFAUTRHELTLISN, — K ERL A
TEAR, BFRUT (A1 7) FAEFIERR.

ERXMERT, FEAEBNTFHFHTEMNLE, BIETFERLL
KEFEER 607 LA R IEAMALALERER 608 MU S, FEEAF “ 0”7 HIRMZE
X APIZ ST ARG . B, 50T BN R IE AL 22 1 T B
ABEATAER R DMERISCIRP BT A TR IEA LA AR b, B4k B3R
BILVFEA R MIZE AT
(A1 7)

M d!recl,B_}_"_St 3,8 b)
iscTshe BP

z ZM direct,5p (15, SB) - M ;er,ap (4s,5b)

M direct,norm (tSa N b) =

V. digisse,pp (15, 8B)

Y I diffuse norm (IS, sb ) = ST B EP
J Z yf,d[ﬁ'use,BP (tS’ Sb) i yf,d!ﬁ‘HSE.BP (tSS Sb)
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PREE M ALEET 609 &I TSI E B i 18] 1A BR 52t A B R
T, ZHERTFRFIENTEALYT BESHEEN ERLSERES
HIREEM AR PMIRERT. BATS, WUTHR, SH30E DEE
RO BRALRPAT, A0 2 AR (8] (R B R AT SRAT, BRI Z 4, #5%
R AEEER 609 MEH BT (AKX 1 8) s, B LERE
H AL FEER 909 AHIH .

(A1 8)
she BP .
Z M direct,norm (tS 2 b) ’ M direct ,norn (TS ' b )
Scalei (tS ) = shbeBP

¥
Z y i, diffuse, norm (t S5 8 b ) "y i,diffuse norm (t s Sb )

FERNLEEXN S IHEIEA LSBT, EF B AEg
910 WINE EB LB FIBH A B L T FIT L 610 BTiB4T.

SR, ASSEREEIP BT K B AL RS 610 IR, AT U
FEHE DN BALIATFIF A, TSR AR R T 5 DA SCRR o AR 1
WERTHARKE (AR 1 4), FERTLREE, Hik, FERF
K G W FEHIT IR,

AL, Blan (A1 9D FroR iRl R E vk 22 0] LUH TR
i} 8] [B] BRI scalei (ts) BIKIBERSS),

(A1 9)

scale;,(is) = a - scale, (ts) + (1 — ) - scale,(ts - 1)

B, PR ACERT 610 381Xy AR BE BB AT 40046145/ i ) ) Bt by 2
FIHIFIRACE, NTTAESCHE MR E R F. BT S, P 610
ERLAE T BAMEM ISR IEAT IR b2, FrRBAMERTS @ X 2487m
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bsf [ 16 B P BT FE R F 36 LA o TS B M8, A0S 24 3 A4 it ) 1] BR A AT
— /™I 8] ) B b B R P 3 A (1- a ) T A5 S .

FEBE, Bk a b 0.45, HH, BIEHAT a KA, MTGRILIES
FIHRO0<a<1).

iR o BMERT AR SAE3EE — 5 Bl F gm0 88 10 K%, L LI
RIETERELE, TUEAZ FERENH. 4R, LR
PR o EH A DRI FIR B E .,

BE, FEFELEPLENGESHREANBATE, EEFT
FEEHIIH, TIRRBENMEASMILER. Hik, #TUTFH (AR
2 0) Fi7nl scalei (ts) FIPRIEANEE,

(AR 20)

scale,(ts) = min(max(scale, (ts),1/ B), B)

i, B EMBERE, min(OF max () 4B RB/ MERE KHE.

BY, MRIBALEET CREFR) SHrERFHETRRIBLAER © 78
A BB TR TSR R A L PR A 00 T BR800 _ERRAE, ZEE T
SoARE BT FRAE AT L T T BR %1045 R PRAE

ERNX 2 09, BENMEETE scalei (ts) BRMERBL
Bl B =2.82 MM, LIREHEEN 2.82, FTREWEE N
1/2.82, W scalei (ts) AL BRFIZEIXNERE . 3B, Frid#{HE 2. 82
AN 1/2. 82 AN A—MIF, FIEZIXLEAEFIR.

BEE 611 ML EE TS5 #5 SR, NH4ERIFEY &
75 . HPFO12 SIS AR Y 85 5 MifT il pe i Ab B8, T 4 R 50
VBUSS. iEE 613 iy B S ERE S48, WL
mERES.

BAATE, BHEE 611, HPF612. RS EHBS ST mEEs
HIDNIEHR 613, )AMEE RIS 902, HPFO12. LA inikEp 913
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AREELAE.
R, ERABEATBEUT (AKX 2 1) FirstTae.
(22 1)

Y i,diffuse,scaled , HP (tS »& b ) =)y i, diffuse (TS 2S5 b ) ’ Scalei (tS ) ’ H Zghp ass (Sb )

Vi = Yidieet T Vi digiuse, scaled 2P

38 #) BPF605 1 BPF606 H 4 T W54 a4 (Biltnee a4
EH 07, ARTEASHAE) b UEHE T EE s 612,

BRIEH AR 614 B TAINE FIE S AT & RIEM AL, AT
EAHMERESHHRANEES. B, REETERIENSH 614 T
FHPEEES vyl B EE,

75, ARPAFTARENE MR BTl H LSI(Large Scale
Integration) 5548 il L I SR A F o

M HAEARR B, XL E DR & B B T AE R LR
PFLBAT IFE R SZH .

CSEHEf] 2 )

FH, HTRELARPRETER, 7T LIRE AR j 2 T4
BbRaR, FFFEE 9 Fromfet A L g B 600b (HIF4I%8 615, FT D
BITIX AR, N —H 3 B ERE SR MR TES AR THERET5%.
B, #5615 AT L% BE I IR T Bl 38 SR ) e X S5 40 B AT AL B
BILERAEATRERL . B, B TS AT BT
DI¥e, ATUASEILRS & BORT [R) EARSh 2R et i LU R B S s £ s s

AN, WATLAR, BIInERSAEIIES, V5 HEE, BT
RERAHESEIR I GEERRINAN, EEEGHINSHE
BHELT, BTHFERERE, FILEIREEIREREN “ON”,
BT AP R PR ARRD I I AR B SRIE A .

BI AT BAR, #HIRIT 615 IBATIRIZEIRE, HEY 8S2L
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R BE B R —A, DL 613 (4155 615 FHEE NS A
BEEAS SR, XA, 7T UABERS B ST AT SRS AT A B T AT
Y. |

AR KBRS E R — A LS REEAD, #
BB EH BN AERRNEA, TUEATREERERESL. &
BENEL. BTHRRLRBHBRIFSE, HTLEATHELHE
BAEMEE.
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