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MPEG-4 HE AAC
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71€9] AZA o] 1& X3 7](perceptual audio waveform coder)d] 9 &L oln] AWd ¢4
Ldal] AANE ofde] opFE T W oX Y AsS 7| o R sk A|AFou B 9 ke A|AE] 95
a7l T8 w2 A oy B F 285 Y HASE Ued] HE AFES 38 WY ol
2 YUFe AL B33 A4 A3t eaE ot Alw o A A A X (masking threshold) oo =2 Z3}
SHAl go=x o] HAstE AZhe 54 AstE et 7|EY A4 Yo FolA ot i
A F537] A8 AHEEE W 7kl shue Festd et A~FEH] ggEs oz 53l
AbEE A S AlgtEl 2 ER] dioel] HFAIZIE= Aotk ey o] WS AZe 3] AstE e F
= QAT ~HAER] gjoFo] AgE A gl dEd FHY BAE EVuEA ot old Aol diE
WeromA ere A% nFuel AFa FE Atole] Aol tigh AFtell 7|Este], LTI A ER S
54& Rdste &A%Y dHolHE o]&3] AF3 ~HAEQoRRY 15y AAELDS RAllE Tes d
o] dntyg oz “tjd% g (Bandwidth Extension)” o] 2kal gk}

MPEG-4 High-Efficiency(HE) AACE= W92 &3 7]& 9] 3l SBR(Spectral Band Replication) &alg]
+< MPEG AACSF 23 9H]Q B3 7|24 MPEG AACS vlaEd ] $A3t HEAESENA 4= a&9)
of = MAER FdEvh. HE AACE 128kbps®] HIEXMFENA 5.1 Ad Mzalwwr 2= Auj2g A

& 4 9laL, 48kbpselAl CD &4 w9 2H#HQ ovje ¥ 537t 7besith. =3 HE AACE §F353t¢
do] Fx7F SBR ¥338 AHHE 7]FE AAC HIELS Uid xstele FHZ FHodr] wjiol, HE
= ]
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AACE ©o|Z MPEG-2/4 AAC HIEZ S wAIgle]l H&E3te 4 9lal, 7]&9 AAC H&E7]+= HE AACE F%
3lE HIEE AAC HES Aoz Esgd 4+ Y= @l‘%}%‘} 2 AHreF 5384 (backward/forward

compatibility) S zt=rt),

2 ZolA& MPEG-4 HE AACY 7|4 e 2 A5, 283 7Hss &8 Fokdd tia] A9, WA,
Aed nE) olE 7|2 dEE st A7 209 B34 giE] AdE 3 MPEG-4 HE AACE T4
= 7] 249 MPEG AAC ¥ SBRe #3] A&7)skaiz}b 3o,

o

2. 299 EB37]9 7|E g7

2.1. Agled 9 (psychoacoustics model)
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MPEG-4 HE AAC
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18] -3k 1%(psychoacoustics model)olﬂ}l 2Er. 24

2 3= A% Ed(vocal tract model)o] AFE% = A3} H|al
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Abel AE BE 20Hz - 22kHz ol e 49
walsh = lth & S3olvh 2Hz o) W
FA8EA] Sgh oﬂ Alz=gle] o]yt Fubg 3 Y

(critical band) T3 e ol EAS Y3t &
Aol 7= sl old AAlI FARSHAl 2Tl A& 9 A (intensity)ol that FZh A]AaEle] mztn

Fupgo] whal debrch FzF A 2"le] Wz 25kHz — SkHz thejoll A Folxa, 1 949 Hlo

agth & 5o oW FagolA EYE AU 8 FRFdME 9 ARE Zdode 52A

olth o]# 3 W= E “threshold in quiet” X “Absolute Threshold of Hearing (ATH)” /AW o &

th. ATHE 7F4 E(audibility)®] &Heh, & £ 5 A& &89 /M @ ZuE bdst Fadda 543)

T3 ot 29 1], AbEe] # 2.5kHz - 5kHz thedol A @& ATH £X5 Yehfa Wzer) ol
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A& RdS AFES ot dFddA e, E8A &7] "o HFEst HAgol AAE & Ae AlE9
A EZY HES AAastr] Ys] ATHE theo AEysE 20 ﬁiﬁ 219 & ¥ (masking effect)9} 2 3ts}

o] Abg-3th ATHE 29 &ybo] 9ld] F7iem, ATHRY @ Fres zhe AdEY AHELE Al 79
7] wiol FE3t AAoA AAE & drh. 2 EH /‘é{jﬁoﬂ gk ol A ave HEsTd 2

dlo] 7} Fa3d dirted shutl. xkH A A A (masking threshold)® 262 2159 2E S(tone)dl U
BAA ofEfel A= & AT o & Sl o8] AHE 584 e 19 12 ATH
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MPEG-4 HE AAC

20

60

Masking Masker
Threshold

- Masked Sound

dB

40 1

Threshold

20 1 Rty
in quiet

Inaudible
Signal

0.2 -05 -1 -2 5 1 2 5 10 20

2 makels 2 A SR AT G SellA, mElo] S| AgrF tE Aol o5 A=
AdE ST AL F Ak dAE 5ol M GAGAAY st Aurkes MY Al1ree A ddo] ¢
A3 B AAY, 4IRS v sgvb 283 EAFE B9 AR T4 SEAT £A9] Hie
AgeM= 719 S8A @ A5 & 7 AUtk olef o] ofgk At Al Aol AHEo] S X A
= A8 7% A9 (intensity masking)#tal gtk xdH g9 E doy|E T UE Q4AE A¥E 9 Fu EE
o BT AMEe] A7 A 2'lS Of 13 o] vl £ Fakgel] AAg g Fua AES dA A
kA Zlt), o] AS Fut4 Au(frequency masking)2tal ko, I o2 FE|9] Ay gt 283 4
7F Al aele] A A Holuy AFols YA e dAolth olx ofg Agvk o A AT Al &g
of ol&] AHE 4 9, AX o] A 2o WA A YehtE 4SSk AAdE & drheE RS 9n| st
olg gk F 7k &dE A7 AW W W A[7H4 | (temporal masking)ekal Fheh. 2b#H gate] 545 A
A= A Y @ AE A9 29 S Z(tonality of masker)9t #HEFE T 7140 A "ol 73k S(tonal

z 545 HRld wabA e A

masker)2 #2-o 7I7hs H|F7]4 <l S(noisy masker)¥d= ZF ©E Ay

AR g 2AEd JEE9 525 adste] /a4 ez ArtEolof .
2.2. A7H eye Host

dutos AHelgd RdS AMSS Rov)e 54 &4 g A4 shEA e
1004 128 9 22 st =2 SF53 4 Stk 98 H-37](waveform coder)ell 4l E] 2
53} WA AZHE 2ot F 3 3H(perceptual audio coding)#t H-E21 FAA7x] EE oo

Fo] o] WMo ¥t¥ltia sk 4= Qltl. MPEG Layer 2, Dolby AC-3, MP3, Sony Atrac, Lucent PAC, Ogg
Vorbis, MPEG AAC &¢] g2 &8 A4 39 Fa752 25 Adad Bls 7o s edT

a9 2+ olyd A Yo Bav|9 F2E Yedt A4 Yo 38 F5sle] A dA= AR
oA RdH = 98 2L A5 E Ty 9oz Wl AT B4 #golt) ojZL 2HQ
Azl TAA FEA(statistical redundancy)S A ASH] §g WHoRA FF @&o] F YR &4
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Hel & U Y 5 A "k o] RAA FpstE ~HAER dolH = d¥ dolH e}
= FAE e A7t BAE = GFS £ H(ossy compression)o] kil g
%% dlolE = F<&A(noiseless) 52 dEZT(entropy) F-5.3F #74
A= vA g A4 ede Faste] 7hE ot 9l A
F2 dde] oFE A A F AAFe] SA4S v orn Hostd AR ¢S &
A arstE A EY dolH e FUEE AR Flo E8A &= W

Aol A A= s3o] b5 a8&& Hshsh= Aotk

O o o
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PCM audio Time/ Quantizing Frame Bitstream
dat frequency — | and I packing . “SY
ala mapping coding
A
b i
Psycho- |
acoustic [ YT
model

% 2. A7 erle B 23]

3. MPEG-2/4 Advanced Audio Coding (AAC) 7]&

International Organization for Standardization(ISO)+= H]T]Q 2 0] e Ao = <daz]Fe] 7w}
&332 2407 Moving Pictures Expert Group(MPEG)S H#H3sF3 o] Hr7}¥l= MPEGY Ay =

sl MPEG-13 MPEG-2 XolW, 53] MPEG-2 AACE GAI7HA] %Eﬂlﬂd YL 4= 7P a9#Ql
W Fo] bR A 1997 49 %ol Al E(SO/IEC 13818-7)°] ¥ Ath. MPEG-2 NBC(Non-Backward
Compatibility) 2% HZ& MPEG-2 AACE 90 ¢ HolHE 3 £4¢=% 7]%oln MPEG-2 IAX%

ISO/IEC 13818-32] #go =24 MP3(ISO/IEC Audio Layer-3)& thAls71 s AAE At AACE o]?
ISO/IEC 14496-3 MPEG-4 GA @ MPEG-4 GA Version 2, Version 32 2HE WA Aol 0L /HA= AT}

d
Hr

%of
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MPEG-4 HE AAC

Bitstream ‘()Utput

Bitstream
Multiplexer
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“ontrol
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M/S iy (Juant.

Factors
Coding

L
Noiseless

Prediction

Input time signal

Perceptual

Model

Rate/Distortion Control

1% 3. MPEG-2 AAC §-3&7]

3.1. MPEG-2 AAC

BE AZA FE7AYE AACE 7|EAHoR ore A5 Ad 5A4E ol &3st delEES EArh =,
Fost R dolEl FApstel] o3 WAEE A T g DR AS oy o) aHEm A
HHog A 7A= d&FS FaA7IA "ok 2" 32 MPEG-2 AAC H3a7]9] x5 Yehd Ao
O BE AAC FE7)E Fag WE, sl B FEA e Fo (744 ore HEste] V)2 7
o slgste FE FHAQ o F dugFER FEh 7 Ho] dig ek Age ohs e 2o

- Filter Bank: MDCT(Modified Discrete Cosine Transform)< ©]-&3F S35 3},

- Perceptual Model: Alg]&3 2dS 7|gtoez or]o A3 ¥ AAAE A
58 gAE AtsheE B4,

- Scale Factors: AH2l8 29 dAYSS 7oz gxst Adx 9 HE AFES A= A
=& scale factorg AlAbeh= AL

- Quant.: MDCT A2 £d% = 2 EY ol E HHd SAststs 44,

- Noiseless Coding: %¥At3tEl ~#HEH flo]g ¢ Huffann F 3.3}

- Rate/Distortion Control: HIE A&E3} FAst QA5 Alojstr] §13 darg]<=.

- TNS: o] 7k etje Az e A7k ol yeppe Fast exkE Alojsty] 98] =HEZ oy
LPC 7]4} predictiong & &3l dadls

- M/S, Intensity/Coupling: Z~H# Q. 2] AL AAAS o] &= g,

A

o
— 1o =
- Prediction: 9F #3F9] 20] @ A% & oF duglEs 483 FA.

>
ol
ol
&
o2
X
)
ol
i1z
o
lo,

AAC?] o3 H33t WAe] 7 FEe 2 ol AF Fur|Ee] et §ol thEA AN F4
& nhek 28 EAES £88ka Utk MP39F MPEG-2 AACS 8.8 HoldES dAsH o3 2o
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MPEG-4 HE AAC

- %23 Fy(sampling frequency)7} 16-48kHz H oA 8-96kHz HY=E =7}
- XY= Aol 48774 F7}.

- MP39] hybrid filter bank$} F& o2 AACE MDCTModified Discrete Consine Transform)9HS AF-&
3o}, =3 long blockd A$- 576904 10242 2ol windowet 74 A& ozm MDCT AL

MP39] filter bank®2.t} FoJu}th. short block?] -9 192914 1282 #olzl windows AMEEo=ZH A
o] 77+e] Al3Z (transient signal)oll thdl H- 353 §&0] © ZFolA

- oA o3t RoklA TEALE AMRHE VeRA AMA R #dd 2 Ase
ARAS 7dbto 2 3= predictions A -&31T).

- TNS(Temporal Noise Shaping)© AlZH/F35 £33} 7|s oAM= A AHEHE 724, 53
T 499 predictions Fal A FFY FAst HES AP Eot

- 16kHz o]’e] Fafsrell tigh Ao} WRio] 7fAd = St

- Joint stereoE X scale bandZ &) J&3sto=2x F353}

- okzsle] AWML o ADEA Aojdown AH nEA S

- %, A59 dvolg e o AHH(redundancy)E 7}s3d Ho
E &9 (entropy) F53} #AE HA skl B EH(bitstream) ?LZEQ] A

& o sk

i

Al

||\

At}

rir

12

_'C_)T_

%5 (bitrate) S o &E&F o7 A}&3T}

] = 3 F4£ 2 (noiseless) && dl
o
=

EYoEN o5t g8

olefdt SAES WFORE 96kbps HIEFENM ] AACE 128kbps MP3¢} vlatsl Ao ZAY o 12
THA P et BF MP3S] A oe 7hA e gE QEuS AR o A7te] daurh MR oe
oS dEa ti=e Sde] wskEo] A Wi AACE Vs 594 Hast U H8gomH Eﬂ
HEE SAE UEhinh o]& 98] AACE HEF MEDS] HEEY ks A 2 S uE 54§
ool AREE pash dauelFel HA9E dAshs profile®] JdE AR MPEG-2 AAC %2 Main

profile (MAIN), Low complexity profile (LC), Scaleable sample rate (SSR), Al 7} 9] 7]E profileS A<
3t} MAIN 59 A9 profile® vlud w LCY F+2 EAL predicitonS AFE3A] &3 TNS 247F 2}
= Holtf, A3d o2 LC profiles AFE3HH 249 ztol= A9 glo] F& 7|9 E3%7]|(decoder)d] HFE
7F Ak €t

3.2. MPEG-4 AAC

MPEG-2 AACO] i3} o]d%E M2 7I5Ada Add 64 kbps olste] W2 HAFES HAE o
MPEG-4 2.t]$.9] 7jte] Wal= i ¢)glth. MPEG-4 909 /e ¢t&7]|eS E4 28 ol sAs)

o,

= WAl EE ARE 54, MAS, 53s T Odd 8L Afow Astrldds) WHE
(Universality), A -7]9F 74 (Object-based Composition/Representation) 2 FZ A (Scalability)® ZEl
Z-7]¥k 45224 (Content-based Interactivity) 59 Mz /MES =Ystdct. Adx4 o2 MPEG-4 2
Q9] H53} 49 2kbpse] @ HE HAEE F4 FEstlAFH AHET 64kbps o4 iL5H 2t
z o2 71744 BAE Tt o] 7pRo drAd 9t ¥ &3 General Audio Coding, GA)2] 995
33 MPEG-4 AACE oA 9 MPEG-2 AACE 7]¥Fe® PNS(Perceptual Noise Substitution),

LTP(Long-Term Prediction) &9 &iglFo] F7F= At o] $ MPEG-4 GA+ Error Resilience, BSAC(Bit
T
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MPEG-4 HE AAC

Sliced Arithmetic Coding) 9] MZL dugE&L 5831 Version 22 $H3519 3, Version 39 o] 2]
SBR¥} AAC7} A%¥ MPEG-4 HE AAC7} %502 Ag sk}

4. Spectral Band Replication (SBR) 7|&

SBRY 712 At erle AEe mEsst 475 oy Apeld] we Anigel EATTHE AP e

b o= ATy o] FRE ojgd uFv e RS FAL 7 duke AS ovdn SBRe| A &
As AFat 29 E HolHE a5y fgor HAsh= A (transposition)e] FAoltt. 271 v o9
(full bandw1dth)/] SHAERS zhs e Az AAER ¥id(spectral envelope)dt A Al

Ry -
A ZFE A G AleE Aol dE T ARS WA Bad F7 ARE ol &s 1nFn g

171
o] RS At 1¥ 4% SBRE B3 1F3 O 5 #A dE =488 Flojth

Energy Energy

Reconstruction
through SBR

/ﬁ///,,
IR
I,

/ f'fr/,/l;/,r,. N
Frequency Frequency

(@) Aol o7 a5 A4 (b) a5vke] =il =4
a9 4, a5 o] 5 3

a9 5% SBRY AAC H-35719 Z2FS vebd Zojug. IadoA Bzo] SBR H&7]& AAC H &3} o)
o HsyHo® Huerh o= SBR ¢xngFe] oug FHo 4FH ALHAE AFFA AFE 7 USS
ofml gt} SBR §-5.3} Ao AAE ARE Fastd HELY FrpHox x3ET) o]F SBR H37]+=
F7F ARE o]&ste] AAC HE7|olAd &89 A5y As=5E AY(full bandwidth)®] 2t A3 &
9%t AACE SBRI AFE 49 AACHH A wjud 84 =2 4% 388 24 Hid, °]& SBR
of F7F ARl A7[7t wig- 2] wiiEe] AACS F3st Aol giiie] AFs JES FEsshe el v
AREE = 9l7] otk SBR¥}F AgE AACE H%E “AAC+” & “aacPlus”#tal 3l9, 53} o|F ¥4

o
A9l MA & “MPEG-4 HE AAC"7} =91t

Andillary data Ancillary data
Audio Fiftered CT-aacP Bit Aud Audi
uai SBR audio AAC Bit | CT-aacPlus AAC udia SBR udio
- —— = de- - -
input encoder |data encoder |mux | hjtstream mux decoder | gdara decoder |output

713 5. AAC9} SBR H-3.8 Al2®lo] Agt,
T
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MPEG-4 HE AAC

Coded Audio Stream

Bitstream
] Payload

I
Defarmatter
AAC Core Bitstream
Decoder Parser
b 4
Huffman
Decoding &
Dequantization
h J b J L J
Analysis N N Envelope
QMF Bank gl e " Adjuster
N Synth esis
| QMF Bank
Cutput
PCM Samples

1% 6. MPEG-4 HE AAC #3719 Fx

18 6& MPEG-4 HE AAC &1

9% 255 $3¢ ehd
3} g,

rlr
&
o

- Huffman Decoding & Dequantization: 53 o] A9 @ xehA ZAo] Q3 HHE SBR Ho]H
2HEH ArstE 34,

- HF Generator: Aol ol&] 53 oY

d T g EEs
- Synthesis QMF Bank: #AF3te} a3} oo A

AdsteE 1A,
- Envelope Adjuster: A $jel ¢ls] A=

- o
5. 45 # &

of

T
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MPEG-4 HE AAC

¥ 72 HE AACSH AAC #3719 o2& vlaste] vebd Zlel.

100 —
90
&
§ 80 —
5*5:- 70 —
vl
2 60 —
50
40
—
30
—
20
10
0
3.5kHz 7kHz AAC Pure AAC SBR AAC SBR AAC Hidden
anchor anchor Core Wideband Ref.
Codec

a9 7. 54 H7F A7 (24kbps, 149)

o] Axx &y e or]e AFo thste] MUSHRA H AE(EBU listening tests on Internet audio
codecs, http://www.ebu.ch/trev_283-kozamernik.pdf) & E3a] 4 Ho|t}.

- Hidden Reference: Htfele] 9& orje 4l<
- 3.5kHz and 7kHz anchor: 2~#E% o] 3.5kHz % 7kHz o|st=2 A3tE 235,
- AAC Pure: 24kbps MPEG-4 AACZ B 33/E353tE 29 A=,

— AAC SBR: 24kbps aacPlus® H-3538/5 338 oo A3,

- AAC SBR core: 24kbps aacPlus® $3.3}3t1 AACE E333 oo A3,

- AAC Wideband: 32kbps MPEG-4 AACZ F-3%3l/5538td U] 4

otk wehA, ZEAl R FJ%: A frog

2ol s EA UEYAS o] £ ¢HF ad&s F8= §
g AE gl A% ¥ testd o
ol

NE f&sitta @ 4 Qth MPEG-4 HE AAC7F A82 4 & FAIAQ Fors &vd v ).

- Mobile 3t oA 2] HEH| o] 58 : VOD / MOD(music-on-demand).
% A SKT2 VOD Au]2 oz Az}
- Mobile 3+ 41 ¢] broadcasting : PMSB / A 43 DMB / 94 DMB.
# @A = 914 DMBO mFEo R AE i),
- 3(Optical) ¥ A4 (Magnetic)S ©]&3 A% tjulo]x= DVD, 7|Et55.
- 2 W= (SDN, Ethernet, LAN, DSL, modem, 7]E} %)% ©]&3% VOD B ~EZW Auj2
s
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3719
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1
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MPEG-4 HE AAC

About McubeWorks

The World first mobile multimedia solution
Based on H.264 / AAC+ technology

End to end solution deployed by SK Telecom
Cell phones infroduced by LGE, SK Teletech
PDA introduced by SEC, LGE

McubeWorks, Inc.

Suite 406, Korea Design Center, Yatap1-dong, Bundang-gu, Sungnam-city, Korea
Phone : +82 31 788 7654

Fax: +82 31 788 7655

Web: www.mcubeworks.com

e-mail: contact@mcubeworks.com
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