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1BE / SRR

ISO/IEC

ITU-T

Audio IETF
compression 3GPP
Others

MPEG-1 Layer Il (MP3) - MPEG-1 Layer Il (Multichannel) - MPEG-1 Layer | - AAC (HE-AAC + AAC-LD) + MPEG Surround * MPEG-4 ALS - MPEG-4 SLS -
MPEG-4 DST - MPEG-4 HVXC - MPEG-4 CELP + MPEG-D USAC - MPEG-H 3D Audio

G.711 (A-law, y-law) - G.718 - G.719- G.722 - G.722.1 - G.722.2- G.723 - G.723.1 - G.726 - G.728 - G.729 - G.729.1
Opus - iLBC
AMR - AMR-WB - AMR-WB+ - EVRC - EVRC-B - EVS - GSM-HR + GSM-FR - GSM-EFR

ACELP - AC-3 - AC-4 - ALAC - Asao - ATRAC - CELT - Codec2 - DRA - DTS - FLAC - iSAC - Monkey's Audio - TTA (True Audio) - MT9 - Musepack -
OptimFROG - OSQ - QCELP - RCELP - RealAudio - RTAudio - SD2 - SHN - SILK - Siren - SMV - Speex - SVOPC - TwinVQ - VMR-WB - Vorbis - VSELP -
WavPack - WMA - MQA - aptX
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KE NS , ERERN44100Hz, KHEERE H16bits, WES WavS&F K/ : 44100Hz * 16 bits * 4 minutes * 2 =
(44100 / 1 second) * 16 bits * (4 minutes * (60 seconds / 1 minutes) * 2 = 705600 bits / second * 240 seconds = 169344000
bits = 169344000 / (8 bits / 1 byte) * 2 = 42336000 bytes = 42336000 / (1048576 / 1M) bytes = 40.37MB

MP3 128kbps/E4EES{HA /N
128kbps * 4 minutes = (128k bits / 1 second) * (4 minutes * (60 seconds / 1 minutes)) = (128k bits / 1 second) * 240
seconds = 30720k bits = 30720k bits / (8 bits / 1 byte) = 3840k bytes = 3840k / (1024k / 1M) bytes = 3.75M bytes = 3.75MB

1, FETR_KERRE SIEEEENVEE |

2, E4e e RIS RIEE EErIFE T 515
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Soft palate )

{velum)
— Paasal cavily
.r -r.r;r

Mostril

Pharyngeal

caviry _Ji - ﬁ."-:-. ! T Tongus

bLaryny ——

~ Lip

Teeth
Esophagus —— Oral (or buccal) cavity

Faw

Trachea

* http://mirlab.org/jang/books/audioSignalProcessing/humanVoiceProduction.asp?title=3-3%20Human%20Voice%20Production%20(%A4H%C1n%
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* https://www2.spsc.tugraz.at/add_material/courses/scl/vocoder/tech.html
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SRR G.729(CELP)

G.729 FEN T HAe SR SRS A Z R
TN (CS-ACELP)miB /5 2.
G.729ELEMmE A 10ms, JRIEEES
5ms RiIfE , ELARIELSms , 1IEEHRE
MOS%a]1X4.0.
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i 5 PR (Hz) Iy ¢ P (Hz)

BN =13t 076 L35 ' L Iy pw | wom [ wm || b | mow |
0 0 100 100 13 2000 2320 320
1 100 200 100 14 2320 2700 380
2 200 300 100 15 2700 3150 450
3 300 400 100 16 3150 3700 550
4 400 510 110 17 3700 4400 700
5 510 630 120 18 4400 5300 900
6 630 770 140 19 5300 6400 1100
7 770 920 150 20 6400 7700 1300
8 920 1080 160 21 7700 9500 1800
9 1080 1270 190 22 9500 12000 2500
10 | 1270 1480 210 23 12000 15500 3500
11 1480 1720 240 24 15500 22050 6550
12 1720 2000 280
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IAACPIus ZIMEIRZ— . SBR(Spectral Band Replication)

Energy

/\ Transposition

Energy

N

Reconstruction

?jf;,x
,;;;';f’j;?:i: j:i/';’"f ’,
;lf'ﬁ"f;;"' 24, ’;:’ﬁj‘“ N
. 7000,
Frequency Frequency
Stereo bitrate AAC frequency range SBR frequency range
(bit/s) (Hz) (Hz)
20 000 0-4500 4 500 - 15400
32 000 0-6800 6 800 - 16 900
48 000 0-8300 8 300 - 16 900




IAACPIus ZIUMEERZ — : PS(Parametric Stereo)

PS #aAZ=44 : 1ID(Inter-channel Intensity Difference), ICC(Inter-channel Cross-Correlation)
IPD(Inter-channel Phase Difference)
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IAAC—ELD R itk

FFEE S aacplus v2 EEEERIISRAEME) 71U TFIRE , (ERTFEESEI AKX 100ms A G AIZERT
thARIBERSaacplus v21ESCHEH SUEAIMNFH, Fraunhofer IIS 377 #FFRIXANAIER , SIAACIHITIERBOHE |, 2Rk
T AAC-ELDtMY IR,
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* EVS (Enhanced Voice Services): =& &VoiceAge, Dolby, Fraunhofer, ££4 BX
BITAH USACHRHER:, RIERRF RRILRERYLT
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(SILK)

m}

BRI
(SILK)

STHEREES
(CELT)

20ms Frame

30ms Frame

FR
(LPC-PRE)

HR
(VSELP)

RIS G

8kHz
( 128kbps )

16kHz
( 256kbps )

48kHz
(768kbps)

8kHz
(128kbps)

8kHz
(128kbps)

8kHz
(128kbps)

8kHz
(128kbps)

1chs

1chs

1chs

1chs

1chs

1chs

1chs

T, RIED 0
22 11kbps St
7.8%
THEH=E , &ED
=& . 20kbps
4.1%
TR, =D
22 1 32kbps
11.8%
15.2kbps
10.3%
13.3kbps
10.1%
13kbps
4.3%
5.6kbps

OpusiFra :

1. XFFE= : 6-510kbps

2. XHEZR 8kHz(Narrowband) to 48kHz(fullband)
3. M/ : 2.5ms ~ 60ms

4. ¥ $rCBR/VBR

5. FISTEEE

6. XIFERFEMNNEE , 2525515
7. MEE

iLBCYFAT :

1. IES

2. HREMF , 15.2kbps Mos 4.14

MUERA/N20ms, E2EEE1E FBRIJRASES



AMRZ4|

ER{DES BiEE | RXESELL =it

4.75kbps, 5.15kbps 1 3.7% AMR-NB E&R{THES
128kbps 5.9kbps, 6.7kbps 8kHz fogs , EAEGESERYT , B
7.4kbps, 7.95kbps XS MIBEAD |, iR
10.2kbps, 12.2kbps EGSMFI3GK , BE
Android AR R RS2 FHE SR
B
6.6kbps, 8.85kbps 1 25%  AMR-WB ZAMR-NB AT
256kbps 12.65kbps, 14.25kbps 16kHz VY EhR , FEREIGHIAG
18.25kbps,19.85kbps BTN ENY R,
23.05kbps, 23.85kbps
AISAMR-NB, AMR-WB 4}, 2 FE— N ZFRESTIEMEYE
AET & SZFFE] S5 , [RA3CGPPEEET
48kHz AMR-WB+ E333#1AAC , B

ETE AEMIRRA |, IREHET T




ITU-T G5

G711 128kbps 64kbps 2:1(50%) REEIRESEEEREE  BRIEALFA  B&ES 8kHz/No
VOIPIN B BiEEBEWIEIT

G721 128kbps 32kbps 4:1(25%) ;%Jfé;mﬁEA[%PCM , BRIRRTFPCMIRRS , elfEEE SkHz/No
AREEBIRASE

G722 256kbps  64/56/48kbps 5.3:1(18.75%) G.7228/E#G. 7261514 16kHz/No
Polycom ZE=1XSiren7 E48F5A , 20ms $in7 , 2t 16kHz/No

256kbps  32/24/16kbps 16:1(6.25%)  4OmsHISIZIEIR

Microsoft office communications Server(audio
conferencing)

512kbps  48/32/24kbps 21:1(4.68%)  20055FEAFSIESIren1438pYITU-T G.722.1C, 20ms3#%  32kHz/Yes

768kbps 64/48/32kbps 24:1(4.16%) 20085 Siren223FRKITU-T G.719 £4firsCodec 48kHz/Yes
Mono
G.723.1 128kbps 6.3/5.3kbps 24:1(4.16%)  H.324 {EE4mAGEE , 30ms i , 37.5ms EFIER 8kHz/No
G.726 128kbps  40/32/24/16kbps 8:1(12.5%) £G. 711541 E—P s 8kHz/No
REIGRSIN SRS
CERPEIERFEINE  128kbps 8kbps 16:1(6.25%) SRR E=aRiSss , CS-ACELP , 10ms %, 8kHz/No
G.729AB Algorithmic delay is 15ms per frame, with 5ms look-
ahead delay

~7¢
[ ] [ ]
|~

ERFSTEIN Polycom R Fi—AZ 2 M Siren 145422







ISO &%

- F&H5 STIFREEER ZIFhEER HH R E4ELL &|it
MPEG-1/MPEG-2  32kHz 32,40,48,56,64, 128kbps IXZICDE&R
audio Layer Il 44.1kHz 2 PSS L 11:1
e 60,192,224,256,
Z 320kbps
32kHz o *ﬁm)J\IELL_#%E)ﬂZ
MP3Pro - 44.1kHz ~ 2chs EIAELE 22:1 i EF=ERBR. BINE 73?
WFeressy) A8KHz FMFORNFE _EHETHIPRS] , MP3

ProsEiy 3R ARERIF.
THARO=R : 96kbps 96kbps aac FEEXHTMP3

AAC-LC 8—96kHz HZ1548 48kbps — 6.8% 128kbps, [EHFIAZICDE]R
400Kbps
20-192kbps EFHMAGE : 32kbps FEFFTF<80kbps HI%RAL , BT
HE-AAC  8-96kHz ERZ37i548 2.3% KFISBR+PS, ERIRERTT ,
[E4aZ=n] LUMEIERAE
4.6% FEEME T AACRYEKIERT |, &
AAC-LD/IELD  8-96kHz E%iF48 32~64kbps /_\LEﬂE&éU? 5ms IAE| 7 ZERTH]
EqELCRIEFRS




3GPP&E4%I:EVRC

_ EVRC EVRC-B EVRC-C EVRC-D EVRC-E EVRC ECDMA s

figes , HEBEAE19955R T

Bandwidth 200~3400Hz 200~3400Hz 50~7000Hz 50~7000Hz 50~7000Hz H#R2EYLQCELP
Standardized TIA 1997 3GPP2 2006 3GPP2 2007 3GPP2 2009 3GPP2 2011
Technology
RCELP/ACELP CELP/PPP/NELP  CELP/LPC/PPP/NELP CELP/LPC/PPP/NELP CELP/LPC/PPP/2K/NELP
Bitrate(kbps) 6 4t0 8.3 4t07.5 4t07.5 2t07.5
Delay(ms) 23 23 23 23 23
Lookahead(ms) 3 3 3 3 3
Narrowband  Narrowband Wideband Wideband Wideband
Complexity 30mis 40mips
ROM(Bytes) 200k 200k
RAM(bytes) 20k + 10k/ch 20k + 10k/ch
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~7¢

IMBE

128kbps

128kbps

128kbps

128Kkbps

2 1) AR
2)

IR

UE—WJM&JM
7 \ﬁb1§\ 1|:| = H/J W@'

2.4kbps

4.15kbps

4.8kbps

=

1R

1.8% MELP EEZEDES RISV, 22.5ms MFj%s

1.5% MPEG4 FRYERAEFIES
2kbps, 4kbps

3.2% IMBEEMBEXGHEZL

TSEE , BT IIHL

, D BUMBIXT H N codectMY LR

3.75% BaixJtlEERNcodecE /%X , DVSINBIEFEL , B&
ZERT32ms

L XA, /

J

_|\¥\

=) =)

ﬁ%%‘fuﬁszﬁu_aooms T IRE

LI E

ES g

i/ ZEL

=AY : 0.2% ,

) P .

1XH

J



ek

Narrowband(NB) 5.9,7.2,8,9.6,13.2,16.4,24.4
8kHz
5.9, 7.2, 8, 9.6, 13.2 , 13.2(@BERAD) Q 20ms rllﬁia‘%%
Wideband(WB) 16.4, 24.4, 32, 48, 64, 96, 128 SRADFERY : 20ms +
16kHz (6.6~23.85 for AMR-WB 10) 0.9375ms (Resampling
Super-Wideband(SWB) 9.6, 13.2, 13.2(BIEEN) f"terz) . 182'g ? ('Oos'ahe.""d) *
32kHz 16.4, 24.4, 32, 48, 64, 96, 128 -3125(time-domain
bandwidth extension)
OFERT : 30.9375ms
Fullband (FB) 16.4, 24.4, 32, 48, 64, 96, 128 HRRSHERY

(8kHz)




RS ERE = License
FUE I H 5 A License thiX:

Top 20 Most Commonly Used Licensesin Open Sour ce Projects



http:/ / www.ruanyifeng.com/blog/

s — Cc-By-3.0 / 2011.5.2
BB LA AR
- A
g
MNo Yes
ﬁﬂﬁﬂ%ﬁﬁﬁ} v
FIBEAE? S =AMEEGER
g <, REEBITLED
l No Yes r wﬁ“‘%ﬁ?i
| Y v Mo Yes
B AR Y . |
E 2 ATAERRAT R B
KW RELFIE

SR g .
. - . >
PLH?, - EiRE?
.\"‘-\. |-III H.\"-. |IIII
- .l'r .\-\'-\._ ‘li-l

LGPLiFR]HE Mozillai¥ =] ilE | GPLiFH]IIE BSDiF ]k MITiF 7] 1iE Apachei¥f A]{E



I THIEARAE A FH 3 = 2
Source code files copyright and Technologies patent [X 5]

2 WA T TH I BOR £ A TR A7

AN ZEARTOR B A

MPEG-LA:

world’ s leading packager of patent pools for standards and other technology platforms used in consumer electronics, as well
as chemical, eCommerce, education, energy, environment, healthcare and biotechnology, manufacturing and materials,
transportation and wirel ess technol ogy

ViaLicensing:
ViaLicensing £ # 1 TR~ & TREMNEHRA, ERRF = A AalHIEHTINEZR. ViaLicensing A ]
ettt = A w] (NYSEDLB) RIMAL T AR, & FKMA 40 2 FERFENAE TS H] 2~ ]


http://www.mpegla.com/main/Pages/About.aspx

F I Codec Patent License
Proposed AVC License Terms, MPEG-LA Pool

Fleld Intermet “Over-the-Alr” Subscription Packaged Medla or Pay-per-view
Broadcast Content Content

éErmn-r:lEr 30.20/product
landfor | $0.10/product above 5M units annually

| Decoder | 150K Unit floor
E Product

Paid by manufacturer of end-user product or PC operating system
Caps: Total Enterprise/Entity: $3.5-5M/yr

Free for free $2.5K per encoder \Free <100K subs. |Lesser of $0.02 per title sold
content used (one-time fee) | $25K fyear < 250K or 2% of first sale price

May be raised to — Of — Free for short (<1 2min.) content

local broadcast | $50K fyear < 500K

rate at license Per Market fee: F5K fvear < 1M
renewal Free < 100K subs. ! ii Y =

$2.5K/year < 500K |$100K/year > 1M
$5K/year < 1M |
$10K /year = 1M

Paid by content replicator or service/content
provider

Cap: Total Enterprise/Entity: 33.5-5M/yr

License through 2010, grace period through 2004 {(Enceding and Deceding) or 2005 (Use)

vIn the LLS. this would exempt only the 40 smallest markets cut of 270 Nielsen DMAs, the largest of these
being Billings, MT or Dothan, AL,




Proposed AVC License Terms, Via Pool

Field Internet | “OTA Broadcast” | Subscription Packaged Media or Pay-per-view Content
Content

Encoder | 30.25/product

Decoder

Product Exemnption for free 30.day demos of PC software

Paid by manufacturer of end-user product
Caps: Total Enterprise/Entity: 32.5M/yr except PC OEM (non-retail) software at $40M/yr

A PC software OEM can pay product rovalties that cover the PC Hardware the software is shipped on.
Free EPEI title sold (Free for free content)
ESU.UGS =30 Min
150.015 <90 Min
150,025 >90 Min
50.0025 for < 30 days, 20 plays temporary content

| Paid by party that completes financial transaction and
| authorizes content delivery

Owerall Less than 50K Units and $500K revenue — no fees or reporting
Floor

» [nitial Fee of 315K at start of icense, “hardship terms” for entities with <328 annual revenues

*  License term 5 years, grace penod through 2004






2 AR R Patent License:

MPEG4 (Include H.263) — Pay to MPEG LA

Set up fee: No

License fee:

Below 50K units—free

Over 50K units—USD$0.25 (Every year renew)

Yearly Cap: USD$3M (After pay over this amount, no more need to pay license fee)
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1 Stefan Meltzer and Gerald Moser, MPEG-4 audio coding for today’s digital media world. Coding Technologies
2 The AAC-ELD family for high quality communication services

3 David JM Robinson, Perceptual model for assessment of coded audio

4 Design of a CELP speech Coder and Study of Complexity vs Quality Trade-offs for Different Codebooks

5 http://old.hssyxx.com/zhsj/kexue-2/zutiweb/zul7/042.htm

7 http://www.docin.com/p-724098762.html
8 http://www.cnblogs.com/tanglei-young/archive/2013/03/18/speech.html



http://old.hssyxx.com/zhsj/kexue-2/zutiweb/zu17/042.htm
http://www.docin.com/p-724098762.html
http://www.cnblogs.com/tanglei-young/archive/2013/03/18/speech.html
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