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0VUMJOF o .1&(���8PSLQMBO

o .1&(���"VEJP�0CKFDUJWFT

o .1&(���"VEJP�$PNQPOFOUT

o .1&(���"VEJP�$PNQPOFOUT�'FBUVSFT

o .1&(���"VEJP�*NQMFNFOUBUJPO�$PNQMFYJUZ

o .1&(���"VEJP�1SPGJMFT

o .1&(���"VEJP���.1&(���4ZTUFNT�JTTVFT

o .1&(���"VEJP�"QQMJDBUJPOT
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.1&(���8PSLQMBO
o 'JOBM�%SBGU�4UBOEBSE� �������

o 'JOBM�4UBOEBSE� �������� 

o .PSF�JOGPSNBUJPO�PO�TVCTFRVFOU�USBOTQBSFODJFT

o 'JOBM�%SBGU�4UBOEBSE �������

o /P�EFMUB�JNQSPWFNFOUT�UP�UFDIOJRVFT�BMSFBEZ�JO
7FSTJPO�

o "EEJUJPOBM�UPPMT�GPS�GVODUJPOBMJUJFT�OPU�ZFU�DPWFSFE
CZ�7FSTJPO��

o .FSHF�PG�7FSTJPO���BOE�7FSTJPO��� 

7FSTJPO��

7FSTJPO��

'VUVSF�
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.BJO�0CKFDUJWFT�PG�.1&(���"VEJP
o $POUJOVBUJPO�PG�.1&(���BOE�.1&(���"VEJP�$PEJOH

p 'VSUIFS�JNQSPWFE�DPEJOH�NFUIPET�GPS�OBUVSBM�BVEJP
TPVSDF�NBUFSJBM

o /FX�"SFBT

p 4QFFDI�$PEJOH

p $PEJOH�PG�TZOUIFUJD�BVEJP�NBUFSJBM

p 5FYU�UP�4QFFDI

o "EEJUJPOBM�'VODUJPOBMJUJFT

p #JU�3BUF�4DBMBCJMJUZ�	-BZFSFE�$PEJOH


p 4QFFE��BOE�1JUDI�$IBOHF

p ��E�BOE���E�$PNQPTJUJPO

o *OUFSPQFSBCJMJUZ

p .1&(���"VEJP�GPS�BMM�BVEJP�DPEJOH�BQQMJDBUJPOT

Music

Speech

Artifical
Sounds C
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r

MPEG-4 Audio

Text
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.1&(���"VEJP�$PNQPOFOUT
o $POUBJOT�B�4FU�PG�EJGGFSFOU�$PEFST�GPS�EJGGFSFOU

4JHOBM�$MBTTFT�BOE�#JU�3BUF�3BOHFT

p 1BSBNFUSJD�4QFFDI�BOE�"VEJP�$PEFS

p $&-1�4QFFDI�$PEFS

p (FOFSBM�"VEJP�	(�"
�$PEFS

p $PNCJOFE�TDBMBCMF�$PEFS

o .FUIPET�GPS�4ZOUIFUJD�4PVOE�.BUFSJBM

p 4USVDUVSFE�"VEJP�4ZTUFN

p 5FYU�UP�4QFFDI�*OUFSGBDF

o 4PVOE�&GGFDUT�BOE�$PNQPTJUJPO

p 4QFFE�$IBOHF�5PPM

p "VEJP�$PNQPTJUPS

p 4PVOE�&GGFDUT

Parametric

CELP

G/A

SA

C
om

po
si

to
r/

 E
ffe

ct
s

MPEG-4 Audio

TTS
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Satellite Cellular phone Internet ISDN
Secure com.

0.2 4 16 24 32 48 64

4 kHz Typical Audio bandwidth8 kHz 20 kHz

bit-rate (kbps)

G/A coder

Scalable Coder

Parametric coder

CELP coder

2

TTS

Structured Audio

6

(from MPEG-4 FCD) 
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.1&(���"VEJP�$PNQPOFOUT��1BSBNFUSJD�4QFFDI�$PEFS

o #JU�3BUF�3BOHF� ������LCJU�T

o 4BNQMJOH�3BUF� ��L)[

o $PEJOH�%FDPEJOH�%FMBZ� �����NT

o -BZFSFE�TDBMBCMF�DPEJOH�PQUJPO

o 4QFFE��BOE�1JUDI�$IBOHF�GVODUJPOBMJUZ�JT�BO�JOIFSFOU
GVODUJPOBMJUZ�PG�UIJT�DPEFS

o &YDFMMFOU�RVBMJUZ�GPS�TQFFDI�POMZ�BQQMJDBUJPOT�BOE
TQFFDI�XJUI�CBDLHSPVOE�OPJTF

o /PU�SFDPNNFOEFE�GPS�HFOFSBM�BVEJP�TJHOBMT
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.1&(���"VEJP�$PNQPOFOUT��$&-1�4QFFDI�$PEFS

o /BSSPX�CBOE�BOE�8JEF�CBOE�NPEF

o 4BNQMJOH�3BUFT� ��BOE����L)[�	�������������
L)[�QPTTJCMF


o #JU�3BUF�3BOHF� �������LCJU�T

o $PEJOH�%FDPEJOH�%FMBZ�EFQFOEJOH�PO�#JU�3BUF�

p NBY��GPS�MPXFTU�CJU�SBUFT� �����NT�	��LCJU�T


p NJO��GPS�IJHIFS�CJU�SBUFT _����NT

o -BZFSFE�TDBMBCMF�DPEJOH�PQUJPO

o #FTU�GPS�TQFFDI�POMZ�BQQMJDBUJPOT�BOE�TQFFDI�XJUI
CBDLHSPVOE�OPJTF�BU�MPX�CJU�SBUFT

o 4PNF�TUBCJMJUZ�GPS�HFOFSBM�BVEJP�TJHOBMT
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.1&(���"VEJP�$PNQPOFOUT��(�"�$PEFS
o m$MBTTJDn�5ZQF�PG�BO�.1&(�$PEFS

o *ODMVEFT�.1&(���""$�XJUI�BEEJUJPOBM�.1&(���GFBUVSFT

p 1FSDFQUVBM�/PJTF�4VCTUJUVUJPO

p -PX�$PNQMFYJUZ�-POH�5FSN�1SFEJDUPS

p #JU�SBUF�TDBMBCJMJUZ

o 5XJO�72�MPX�CJU�SBUF�DPEFS�	��BOE���LCJU�T


p DPNCJOFE�TDBMBCMF�NPEFT�XJUI�""$

o CJU�SBUFT� ��������LCJU�T

o TBNQMJOH�SBUFT� ����������L)[

o "U�CJU�SBUFT������LCJU�T�CFTU�BVEJP�RVBMJUZ�GPS�BMM�UZQFT
PG�BVEJP�NBUFSJBM

o 5XJO�72�CFTU�GPS�DPNQMFY�BVEJP�TJHOBMT�BU���PS���LCJU�T

AAC MDCT
Filterbank

AAC TNS/
JS Tools/
Predictor
        +
LT-Predict.

BSAC AAC +
PNS

TVQ

Quantization and Coding

BitMux
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4USVDUVSFE�"VEJP

o 4"0-� 4USVDUVSFE�"VEJP�0SDIFTUSB�-BOHVBHF

p %FTDSJQUJPO�PG�TPVOE�HFOFSBUJPO�BMHPSJUINT

o 4"4#'� 4USVDUVSFE�"VEJP�4BNQMF�#BOL�'PSNBU

p %PXOMPBE�BOE�VTBHF�JOGPSNBUJPO�GPS�XBWF�UBCMF
TZOUIFTJT�TBNQMFT�BOE�DPOUSPM�EBUB

o 4"4-� 4USVDUVSFE�"VEJP�4DPSF�-BOHVBHF

p 6TFE�UP�EFTDSJCF�UIF�NBOOFS�JO�XIJDI�UIF�TZOUIFTJT
BMHPSJUINT�EFTDSJCFE�CZ�4"0-�BSF�VTFE�UP�QSPEVDF
TPVOET

o .*%*

p -FTT�QPXFSGVM�BMUFSOBUJWF�UP�4"4-�XIJDI�JT�JOUFHSBUFE
UP�QSPWJEF�DPNQBUJCJMJUZ�XJUI�FYJTUJOH�DPOUFOU

5IF�.1&(��
$PNQPOFOU
GPS�TZOUIFUJD
4PVOET



HSM ���� QBHF ��

115

FRAUNHOfER Institut
Integrierte Schaltungen

.1&(���"VEJP�0WFSWJFX��m"�1SFWJFX�JOUP�UIF�5FDIOPMPHZ�PG�UIF�'VUVSFn

5FYU�5P�4QFFDI�	554
�*OUFSGBDF

o 0OMZ�UIF�JOUFSGBDFT�BSF�TUBOEBSEJ[FE

p "DUVBM�UFYU�UP�TQFFDI�DPOWFSTJPO�JT�OPU�EFGJOFE�JO
.1&(��

p 0OMZ�B�OPSNBUJWF�XBZ�PG�IPX�UP�JNQMFNFOU
JOUFSGBDFT�UP�B�554�TZTUFN�JT�EFGJOFE

o "MPOH�XJUI�UIF�UFYU�QBSBNFUFST�DBO�CF�USBOTNJUUFE�JO�B
OPSNBUJWF�XBZ�XIJDI�DBO�DPOUSPM�UIF�TZOUIFTJT�JG�UIF
BDUVBMMZ�VTFE�554�TZTUFN�TVQQPSUT�UIJT

p TQFBLFS�BHF

p TQFBLFS�HFOEFS

p ���

o *OUFSGBDF�UP�UIF�.1&(���GBDF�BOJNBUJPO�UFDIOPMPHZ

DEMUX

Syntactic
Decoder

TTS

Compositor

Face
Animation
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*NQMFNFOUBUJPO�$PNQMFYJUZ
$PEFS� 1BSBNFUFST 1$6

3$6

("���""$�-$ GT������L)[ � �

(�"�-$�4DBMBCMF GT������L)[ � �

5XJO72 GT������L)[ � �

$&-1 GT�����L)[ � �

$&-1 GT������L)[ � �

)79$ GT�����L)[ � �

Complexity in
  Processing Complexity
  Units (PCU) 
and
 RAM Complexity
 Units (RCU)
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.1&(���"VEJP�1SPGJMFT
o 4VC�TFUT�PG�.1&(���5PPMT

p $POGPSNBODF�TQFDJGJFE�GPS�QSPGJMFT

p 1SPGJMFT�NBZ�IBWF�MFWFMT�XIJDI�EJGGFS�JO�UIF�OVNCFS�PG
TVQQPSUFE�BVEJP�DIBOOFMT�BOE�OVNCFS�PG�BVEJP
PCKFDUT�BOE�JO�UIF�NBYJNVN�BMMPXFE�TBNQMJOH�SBUF

o .BJO

p "MM�.1&(���"VEJP�DPNQPOFOUT�JODMVEJOH�GVMM�4"

o 4DBMBCMF

p "T�NBJO�QSPGJMF
�CVU�UIF�.1&(���m""$�.BJOn�BOE
m""$�443n�QSPGJMFT�BSF�FYDMVEFE

o 4QFFDI

p $&-1
�1BSBNFUSJD�4QFFDI
�554*

o 8BWFUBCMF�TZOUIFTJT

Definition :

4 Profiles
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.1&(���"VEJP�.VMUJQMFY
o /P�CJU�TUSFBN�MJLF�JO�.1&(���PS�.1&(��

o ����/P�NVMUJQMFY
�OP�TZODXPSE
�����JO�.1&(���"VEJP

o .1&(���BVEJP�POMZ�EFGJOFT�TFUVQ�JOGPSNBUJPO
QBDLFUT�BOE�QBZMPBE�QBDLFUT�GPS�FBDI�DPEFS

o .1&(���4ZTUFNT�TQFDJGJFT�m'MFY�.VYn�UP�DPWFS
NVMUJQMFY�BTQFDUT�PG�TQFDJBM�.1&(���GVODUJPOBMJUJFT
	F�H��TDBMBCJMJUZ


o )PXFWFS
�OP�BDUVBM�NVMUJQMFY�EFGJOFE�GPS�UIF
QBDLFUT�JO�.1&(���	0OMZ�B�GJMF�GPSNBU�XJMM�CF
JODMVEFE�JO�.1&(���WFSTJPO��


o 5SBOT.VY�0QUJPOT

p .1&(���4ZTUFNT

p 351

p .1&(���'JMF�'PSNBU�	�NQ�
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.1&(���"VEJP�$PNQPTJUPS

o "VEJP�$PNQPTJUPS�JT�QBSU�PG�UIF�.1&(���4ZTUFNT
TUBOEBSE

o 4USVDUVSFE�"VEJP�$PNQPOFOUT�JO�.1&(���4ZTUFNT

o 'VODUJPOBMJUZ

p ��E�BOE���E�DPNQPTJUJPO�NJYJOH�PG�B�OVNCFS�PG
BVEJP�DIBOOFMT

p "O�BVEJP�TDFOF�DBO�CF�DPNQPTFE�XJUI�TFWFSBM�BVEJP
TPVSDFT�CZ�TQFDJGZJOH�UIFJS���E�PS���E�QPTJUJPO

p TJNQMF�TBNQMJOH�SBUF�DPOWFSTJPO

p TJNQMF�FGGFDUT�	F�H��SFWFSC


p QJUDI�TQFFE�DIBOHF
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.1&(���"QQMJDBUJPOT
o .PTU�PG�UIF�BQQMJDBUJPOT�XIJDI�SFRVJSF�MPX�CJU�SBUF

BVEJP�	TQFFDI
�DPEJOH�TIPVME�CF�QPTTJCMF�XJUI
.1&(���"VEJP

o "VEJP�USBOTNJTTJPOT�PO�QBDLFU�PSJFOUFE�DPNQVUFS
OFUXPSLT�	*OUFSOFU


o #SPBEDBTU

p 4DBMBCMF�DPEJOH�GPS�HSBDFGVM�EFHSFEBUJPO�CZ�VTJOH
VOFRVBM�FSSPS�QSPUFDUJPO�GPS�UIF�EJGGFSFOU�MBZFST

o 5XP�XBZ�DPNNVOJDBUJPO�	1SPQPTFE�GPS�.PCJMF
1IPOFT


o $PNQVUFS�HBNFT

p "SUJGJDBM�FOWJSPONFOUT�DBO�CF�DSFBUFE�XJUI�UIF
DPNQPTJUPS

p $PEJOH�NFUIPET�GPS�BSUJGJDBM�TPVOET

p 4QFFE��QJUDI�DIBOHF�UP�BEBQU�BVEJP�TFRVFODFT�UP
WJEFP�TFRVFODFT

Everything!!

Internet

Broadcast

2-Way
Communication

Games


