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<Abstract>

An Efficient Method of Spatial Cues and Compensation
Method of Spectrums on Multichannel Spatial Audio Coding

Byonghwa Lee, Seungkwon Beack, Jeongil Seo, Minsoco Hahn

This paper proposes an efficiently representing method of spatial cues on
multichannel spatial audio coding. The Binaural Cue Coding (BCC) method introduced
recently represents multichannel audio signals by means of Inter Channel Level
Difference (ICLD) or Source Index (SI). We tried to express more efficiently ICLD
and SI information based on Inter Channel Correlation in this paper. We adopt
different spatial cues according to ICC and propose a compensation method of empty
spectrums created by using SI. We performed a MOS test and measuring spectral
distortion. The results show that the proposed method can reduce the bitrate of side
information without large degradation of the audio quality.

*Keywords : Binaural cue coding, Inter channel level difference, Source index, Inter channel

correlation
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2.Binaural Cue Coding(BCC)

2.1. Overview
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2.3. Type Il

dYgoz HEAE oY AF7} E0]2¥ Type I3 Zo| B 3= gy
2 H3 WE=¥F spatial cueE FA7|lA FICl. Type 119 spatial cues
ICLD(Inter Channel Level Difference), ICTD(Inter Channel Time Difference)® U H
2EAd F e ZIE AdS A 2 AdH 4 A duA Hlg A
t2E Jeld Zo] ICLDS ICTDolt}. 1 9]of ICC(Inter Channel Correlation)s}+=
spatial cueZ} =H] R A T FFEE UG o]Ax AMEHHME HE F
3HA Hed ZE AAE ol dEiA Fie AL oiYx MR duATE & F
Ade] Mo st F3oH3)

9] spatial cue®} R ATE o83t A delA d HEYAE £22F T
So] W3] E =82 AP+ spatial cueZ ICTDE AL-E31A] ¢sith. Aol
A AHEE ICTD(2725us)= ZHgo] A7le HAMY 297 AW Al AHEY
LAl FFE & vAERE AYPAM FHE3tA FATH3IBI

3. Hybrid Binaural Cue Coding
3.1. ufA

Type 19] spatial cuet 2159 Q192 FRE Fef7t LS 7HAH A
oh= gaglol = ¥WE 3] FRE JHRY. W Type 119 7% ICLD=
Ad T oA HE Yehle AFE A5 HE @3EHe BES7 B s
2 AsHe M7t @AAAD-DAZ Adel FrstA 2 g Ak S
oo B A T ABETE R BEAAE type 9] Y Y O type € AL
4= At EC] 2 Aol FHA =z93lS). wtA ANd T FuErt e F
FollA = spatial cue AE A] H L HE &8 A<= type |02 IQE 3t AT
=7} & REAAME type I o g AL o2 M spatial cued] A4 ¥E &S
Y 4 Uk <2¥ 3> hybrid BCCY 72 & et



HE]z}d Spatial Audio Codingol] Ao} & &2 ¢l Spatial Cues A}-& 161

BOCCHYBRID ENCODE BCCHYBRID DECODER

<219 3> Hybrid BCC +%

3.2. ICC criterion

Ad 7 ABETE e el ype 102 =YL shewl 2P WG v
3 ok doh AFHFRIAY A 3 FBsE WAL FD 1F
3 $Ee) ABREE To) ule) Bk AR R AY ¢ 4wse] Bk
B4t 2 A% 2R Ad 2 ABE guT AL goz ICCY 7|
Z @2 obdle A3 go) Py

CKL,) <(l-mawlICC , IAC, +IC, )xQ3+d(I(CM' ACC ,, +IAC,, )x01
il?"] i{?"l L[~2'1] i il—é'll iIT"’] )

Niote AAME 5, XI& xBT Ze 713 & JF, mean, d& 47 Ba3d &
4 &g Angth e a4 god I0CUs AFE I ¥ ¢e T =
9 WA ICC 71F #E A YoM FA ICCY R FE He
type 1.2 A Q& 3}

(o]

3.3. Spectrum 5 AHH

2394 AFAR] type 102 ZHE A$ A4 HA %L AdY W=
HEeo] wA Hol A st A7l BAZF BAHA Dk o] REL 3
7] 918 ~9EY BTyl asth duHoz ode AsE A @
HAe wsEe A%y 9B 4 Assh ol PAY WP Az=

El‘inﬁh



162 @iy A53%

FEIAY HARe R N5 FREY AE 5o Faesh go| AVHOE A

AREE 457} AAY Sdold BEH o] Fe A FAH & AU
e Az7h Aok gAY §FAES] olHF ssEs CRIE RS
T o wlwez AR ozl BT d¥2y NS UE Fis B
e AHgsheTh

ox o mlm rB.

3.3.1 AlZholl CHEE 2ok

#e AT UelME Assk AR WITE AR sl Azl HE RAEe
AASY <2 4>E Aol diF mAWel tal ReFa ek

Frequency Frequency
\ ] I 1 1 I I 1 } i
RPN RO IS NP | RS S SO S et ——
] I 1 + I ¥ ) t b¢1 :
I i I i |l ]
b"‘l : I : I 1 ! '
i 1 1 i I 3 t 1
- —t+-- ——— - -
' | + ] t
ol 1 1 |Pe P
] t 1 i +
it i e $I - ooroores-
1 1 i 1 ' SR
b-1 ' ; I ) P~ ) R""P,,
| | o S
I S S R RS
10 i Time |55 B S Time
Spectrum of the ¢ channel Spectrum of the mono sum signal

<1g 4> FA 54 &4 Az W 2Y g

Fe A WelXe As7F AH3) wdche 7 dtlM o)A (-DAZEeA
e g2 B § Asd 4 Mg Az ve A iGN ouA Het
frAret7] gl H@)st 2ol Azl WE BANE AAIG. A T A B
Fetele AdelM oA ZHAY WME AATHP (-1,5) °1F HEH: E B
Az oy =Y ME AAE (P, (i—1,0) 2 A A Foe BA
H&(R,G,NE A% 2ok 4714 Aze AZIZE Azte] Adel wet 457}
defAle @S UEF7) A8 saeE FoAM R, p°l HIFT ol WE
g AYAZE BN FEok FoW stated] P 14 F7F AL AFA &E B
$ 022 wHEolEn.

P.(i-1,b)

R.(i,b) = (0.99)""
(50)=(059) P, (i-1,b) @

332 o4 Yolo| che HAY

A7 degozel B ¥ U4 gYoz BAL ¥ <1d S FUs o



FE] A Spatial Audio Coding®l 4] A& <] Spatial Cues A} 163

AollA e B3-S et

Frequency — Pepr
N ) Ron¥"5p
S U 3 S U A
i 1 | I 1 1
bt L [Pe oo
1 1 1 | i '
Fomp——t——t—— e bt S
’r 1 § | 1 ( vaRb'*
1 + -
b | ' ) * i b
1 ] 3 [} i t
Sinial st Sty Sy o il mhatiad dhad
o ]
b-1 : 1 1 0! 1 1 t
i ) [} 1 i -
- T b
i1 » i+ Ruot EP::"
Spectrum of the ¢ channél™===  —mee ™" coarmee SM'r\-Jmofmemonosumsignal

<3d 5> d¥24 &4 Az g By

Fug GAoN HgsnA e WES old Weg g WES geYa
g Ex % A39 Ad ¢ AR uE ARSL R (G e—-DS RGH+DE &
Zt o) W= Ui nis} b M=o uix ME Yehdch

BGb=D) by BGDHD

R(i,b-1)= P (.b-1) P,(i,b+1) 3

o] ¥ WMES AU vlg FTF Fol FiF FHe2 B HI(R (5,57
g

R (i,b~1)+R,(i,b+1)

R (i,b)=
,(6,0) 5 @

333 ®x B2aky

golx T A Foze RAM(RGHS FHE Fo2o my
(RG,HE BTR KRG BFHo2 T8 B2y 2k & Aszvy 1
Adel W= oy ulz} Ak,

R,(i,b) + R.(i,b)

R(i,b)=
,(i,b) 5 )

flo _VE.

U oold WS JAEUE L 22 JEAY Asd HERE
LFE

s B¥
ol ‘i% 7RG, dE24 die AL 9922 Fe A5 ge Foas



164 i #5335

dYozt Yudoz 2 A% %L 1A AYW ©Ed o B g FFew
AR mAIEG Zeld Rolth weN H©OF 2 = A B
(RG,)E BB

2
i)
o
[
20

R,(i,b) , if R,(i,b) > 2R, (i,b)
R,(i,b) ={ R, (i,b) + R,(i,b)
2

, ifR,(i,b) <2R,(i,b) (6)

Yo (k)=U, ()X Ri,b) ke{dy 1, Ay i +1 -4y —1) -

Vi, 29 Aded 2HEY AlFon. Ax 4 HEWMEY FAeH.

41 M

57} A (Fountain_music, Glock, Jacksonl, Poulenc, Stomp)e] ZHElxo] Wajr] F
7F2e] AL stk 5719 AlzE MPEG-4 Audio L&A A|Fse Az
2 g7y dote A, AT, Eage e U ARER FAE Hd=

o] c}9).
e Apd g2E WYz 7 gagd Az 9 Azge 2
< FPg. ol AEHe AYEFHYPLEE 2t Noe

E d3}+= Kullback Leiber distanceZ x| € 8} ¢ T} 10].

T Hx A¥de BCCS hybrid BCC WHiol] Wit 1089 A3x HAES 43
a3tk <ag 6> MOS HZEE 3387 g HFHAA A AF=He Ae ol
Zolth, Y& wayl A ASE =1 A F& FEol1 LEZE W27 BCC
9} Hybrid BCC o2 9 AxE WA A9} Be #A42 A3 Fot
AN2EL HAE 7iAEe] €3 42 g HES FHgoaHA A glo]
58 £ Aa BF 52 & 0 is the same as B), ¥ ZH(1:A is slightly better
than B, 2:A is better than B, 3:A is much better than B), 29| Zk(-1:B is slightly
better than A, -2:B is better than A, -3:B is much better than A)S A eh 3t}

“



HE]xd Spatial Audio Codingo] A2} && A< Spatial Cues A& 165

Trid 1 of 5 a1 Tidl1 oS sgnal 2
) ) ) Ak nuchboterthan 3
| 8 tooe | NEXT | Aibotartunt 2
] A gty botes hanB 1
Foson 4 ] Al Autoswmest 0 _|
Sat 4] | M[ow Bin slghy botr bank 1
o 4] D7 Biebeter bunA 2
Binmuch botte banA -3
Stomp. wav =z
]
L
A e |
Postin ¢ e
St 4 2w
swp 4} DI %e

<3¥ 6> H&x MOS £3& AT AHE e Folx

42 HEZAD

WA Hybrid BCCS AL O 24 U HE Ao)= FHe FAZE <E 159
A BolZEth  Hybrd rates A ZYNA type 127 ZHE H&L Yehln
reduced info. number= ZFA® spatial cue?] JNFE RHAFT. I Qe FE

hybrid W40z gd WE 48 vehdr

<¥ 1> 74AE ZuFg

Hybrid rate(%) Reduced info. number
Fountain_music 44.7 52803 (17601)
Glock 5.5 6141 (2047)
Jacksonl 18.4 17637 (5879)
Poulenc 89 10544 (3518)
Stomp 258 30486 (10162)

A AeEd me AaHe FRFY vt AT o=

A= 9] o
Ae Ak HE AR FAE AL 5 Y AL ¢ 5 9o
<® 2>9A =74 ¥ Kullback Leiber distance 232 RodF 3 gt & addz

2 =
57}A A" =9 distance & ZA3H).



166 wag] A53%
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