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1-1 DMB 2012 AHl2 2 7A}

OME dudio
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1-2 X459 DMB 2.tiQ 4 DB Autho

allzZ24d #=&
* ISO/IEC 14496-3 172 = ObjectiD 22 2! ER-BSAC 72

as e
ME2 FT4(Hz) | 24000, 44100, 48000
L=

e 1,2

ULl giold =3
* ZIUH HIEE: 128kbps

DEEEesT 513 PIXTREE
1-3 ‘?’]}‘é DMB S’_C]E :ﬂ'a -1 D Audic
adz2d #4

« ISO/IEC 13818-7
» ISO/IEC 14496-3 AMENDMENT 1: Bandwidth Extension
UilZ2H 2 #4

& e
B FM4(Hz) | 24000, 32000, 48000
e 1,2
QU@ pe NERL, YL, AHAR
X8 HIE 2/0h 24 bits
' g@)%ﬁ-’?@?‘f{? 6 /30 PIXTREE
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OME Autdic

BSAC 7|& 470

1- 3 ‘?’] Aé DMB .9.‘49- 'ﬁ‘a -2 OMB Autho

QO BIEAEE 74

« ISO/IEC 13818-70fl Z2IE ADTS A2 IS

0 202 HoIe 73

MEZ F4(Hz) 24 (kbps) AHid 2 (kbps)
48000 24 ~ 96 56 ~ 128
32000 24 ~ 96 40 ~ 128
24000 16 ~ 56 24 ~ 56
oy ARYBTOIY 71730 PIXTREE

B R ST T 5 G P

168




2 - 1 BSAC 7H.8. DMB Audwo

0 ISO/IEC 14496-3 (MPEG-4 Audio) Object Type ID 22

oy IRUSBIY 9 /30 PIXTRES
2-2 ‘%"‘ii}7] :[7'/‘61 E DMEB Audio

n i Legend
put 9 597 Lo
ol

PINTREE

EpERwesAn
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2-3E8337) FAE DV Auttio

%
e ] PIXTREE
2 _ 4 BSAC DM Audio
« FGSJls2 HIS0dk= Noiseless Coding Tool
- Scalable layer : 1kbps/ch
cf. Large Step Scalable layer : 8kbps/ch
« MZ& syntax
« Binary Arithmetic coding® &
« MPEG-4 AAC bitstreamil transcodingIts
EREssHY 12/ 9 PIXTREE
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2-5 BSAC 7]1&70d (Scalability) OMB Auttio

giolEe s2=0 2 Ml
» Bit packingAl SR 0I0/H £ bitstream 2R 20 24
« FIt== OIOIEI E bitE 0ol S2& & bitH2 Ml

e BERE WE IIE
v R o U 24
v &2 SMR(Signal-to-Masking Ratio) (& 4
Z8d F=+ 0062 MsBRE

DoRgenIT o PIXTREE
2-6 BSAC 7|¥4%¢% - Bit Slicing DB Ao

o UXBIE T GIOIEHE HIEHRIZE 22l

- SISt "Ilh- cloled 1
X[i} §01101 13<—~——-—— AAC Xc| &
X{i+1] 00071500 o 4 {Huffman Coding)
X[i+2} 0::0:0:0 16 :
Xi+3] (00000 } 9} (BinaryArithmetic Coding)
‘i BSAC Xl &9l
; gy
Y
11000
0000
1100
(1000 . . .1 ;
0 010 . . . {Most Slgmfcant Blts)
a}g;}g‘aam w/ D FIXNTREE

208 SN LT
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2-7 BSAC 7|¥494 - Coding Band DM Audtio

o 3209 FIt== UIOIEE dtLIS coding bandE &
« 2t coding band2| Z|CHt0fl St HIEEIEE MY

X[0] + 111010
1] + (0:001

coding_bandf0] =4

o -

X131}

000
X[32] + 11001
X33 +i0i0i000

coding_band[t] =5

X[63] £1110i0 11

Xje4 . 0

65 . 0
el coding_band[2] =0
X[95; . 0

X[96] . 101

Ty FRuassa 5/ PIXTREE

BT A 0 03 ST DL

2-8 BSAC 71¥ 448 - Layered Structure DWB Audio

o ZEE FEE E2 SAS AIE(AAQ)

© . .spectral

Headr | datar

. i Layero 2535H0I B ZR8 M0 S2(BSAC)

Layer m Layer n
Side Information Spectral Data
—
—
Header [/ g — A
) Ruasry 6/ ® PIXTREE

N7 e MR ST GUANRN QU
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2-9 BSAC Syntax

OMB Autio

bsac_raw_data_block()
{
bsac_base_element();
layer=slayer_size;
while(data_available() && layer<@op_layer+slayer_size)}{
bsac_layer_element(nch, layer);

layer++;
}
byte_alighment();
}
bsac_base_element()
{
frame_length; 11 uimbf
bsac_header();
general_header();
byte_alignment();
for (slayer = 0; slayer < slayer_size; slayer++)
bsac_layer_element(slayer),
}
FryuRuses 7D PIXTREE
B A X D R B
2-10 BSAC Performance DRI Audio
BRALC 98 Kbitis AL B8 kbitls
L SMw . i . Sy ¥ o
3 bt L.E g
et ] Pidi
las £ !
.
5
20 :
: (SO0 SNSRI G GG T TR ;
e 10 H oo {
T R AR Y eSS Reitg Ao 3 A s mGa tepd 3 itemr s - dewrd - dtenntl sk mares

« Scores for ER-BSAC 96kbps

« Scores for AAC 96kbps

Reference: MPEG1999/N3075, “Report on the MPEG-4 Audio Version 2 Verification Test”

Ty ERYSBorY

XL G ENIY OLEL

PIXTREE

18/ D
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2-11 BSAC Complexity

DM Audio

0O MPEG-4 Audio Object® E& &%

Object parameter PCU(MOPS) RCU
Type
AAC LC Fs=48kHz 3 3
ER BSAC Fs=48KkHz
(input buffer=26000btis)
Fs=48kHz 4 8
(input buffer=106000btis)
« PCU(Processor Complexity Unit)2! 2 2 & MOPS
» RCU(RAM Complexity Unit)at 2 & & kWord
ERYSBI 19/ 9 PTREE
DM Autlio
AAC SBR
@éa,giafzfesm 20/ D PIXTREE

L7 Wiladoadt PHLERE
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3-1 SBR 7i& DMB Autio

LJ ISO/IEC 14496-3 AMENDMENT 1: Bandwidth Extension
«2003.12 IS

0 ISO/IEC 14496-3 Object Type ID 5

U Spectral Band Replication tool

Q Coding Efficiencyd|s M3

O AACZH ETH AMFE

) DREsBY ) PIXTREE

Ber” BRI P O LR

3-2 AAC SBRIdea-1 UMB Aurtio

= There is a very high correlation between the lower
frequencies and the higher frequencies of a spectrum.

= By using transposition, it is possible to reconstruct the
higher frequencies instead the transmitting them as
spectral data.

= The process is based on replication of the sequences
of harmonics.

= Only few additional helper information is needed.
- Large gain in efficiency!

(%u:jf%) %?ge§n£g{ 2/ B BIXNTRES
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LI Sarstin

3-2 AAC SBR Idea-2

| X(f) 1 Original Signal
Encoder Side
Decoder Side

f12

&% b ] 2/ PIXTRESE

I B R T B DU

3-3 AAC SBR Encoder Block Diagram DI o

. Enveiope
o Analysis
GMFBank [ . DaB e
Calcadator
Input T é‘v
POM g AAC-SBR
Samples SBR-related 8 Bitstream
T Moddes g [TTT™
©
3
[
AAC Core
Downsarmn pler Encoder
é,*;:%} —fww?%?w [ #lm p‘x’rﬁaﬁ
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3-4 AAC SBR HQ Decocder Block Diagram OME Audio

AAC-SBR Bitsve am

A

Bitstre am '
v Parser v
AAC Core Bitstre am
De coder Demultiplexer
v
. Huffman
+ Decoding &
Dequantizafon
v v ¥
Analysis . Envelope
QMF Bank =~ HF Generator - > %0/ cter
- Sy nh esis
QMF Bank
v
COutpu't
PCM Samples
HyoRussr 5/ PIXTREE
BT AR X P IR B

3-5 AAC SBR LP Decoder Block Diagram DM Audio

AAC-SBR Bistream

Bistream
Parser

AAC Core Bitstream
Decoder De muliplexer

Huffman
Decoding &
Dequ antizaton

Analysis Envelope
QMF Bank ]——E: Ge nerator H Adjuster

[ Asasing Asasing !

Detector Reducer

Sy nthesis
QMF Bank

(THE=RYsso 51 PIXTRES




3-6 AAC SBR Performance DVB Autio

MUSHRA Score

i
i
|
» MUSHRA stereo test results, France Télécom R&D

Reference: MPEG2003/N6008, “Report on the Verification Tests of MPEG-4 HE AACY

o aRYaBIY 719 PIXTREE

ST e R SV 18 SO ORI

3-7 AAC SBR Decoder Complexity DB Autlic

AAC at SBR at AAC at AAC at
24kHz 48kHz 24kHz + 48kHz
stereo stereo SBR at stereo
48kHz
stereo
MIPS 10 17 27 20
RAM 10k 10k 20k 10k
(24 bit words)
ROM 7k 3k 10k 7k
(24 bit words)
ezzesT »r3 FIXTRES
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4- 0 _8. 9—}: DMB Autdio

O DMB Audio AMHIA RFALE

D +E2 &

» FAD EN B I FME 0148 SE

0 X &1 DMB Audio & 7=

® |SO/IEC 14496-3 (MPEG-4 Audio) ER-BSAC

Q ?/4 DMB Audio & 3
= ISO/IEC 13818-7 (MPEG-2 Audio) AAC
= ISO/IEC 14496-3 (MPEG-4 Audio) AMENDMENT 1: BWE

(PR e PIXTREE
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