EXata ' (=) : VolP ous ] ILBC 4gh3

Ein: THE VolP SEIMRY4RTI, 7"H0 opus. iILBC IS 4mE.,
Z%E: (EXata5.1-MultimediaENterprise Model Library)

TUD 4
app_voip.h/cpp

1. EXata VoIP I A
£ (MultimediaEE) 8.4 75, EXata A, VolP &R =7 HENER:

o MEAERE (VoIP Initiator/Receiver) : sec 8.4
o [TNU{Z4 (H323 8 SIP) : sec 8.3
e RTP/RTCP @{K{E4i: sec 8.2

1.1 IFINEIIFR: SIP

[E5h EXata GUI, ¥iE— P HREEM SIP 152 ex_sip.config, BE=1"TE: a1, F&“Alice”,
e 2, 3% Bob; s 3:Proxy, fEJ SIP Proxy, Fit SIP IEIU#RR A Direct (& Proxy-
routed, DB — Proxy, f£1-2 Z[E7N0 VolP — R, SIP Call Model: Direct; T 1] 2:
Multimedia Signaling I88&R SIP, M T RUTF—1TMEZFM.

XF VolP =4, SMEicBEXata=>] (12) : VolP Proxy %= Step by Step,

SIP 5 b E SR A myVolP X, AEWT:

1 150.0.1.1 Alice cqupt.com S 150.0.1.5
2 190.0.1.2 Bob cqupt . com 5 190.0.1.5
3 1%0.0.1.3 Proxy cqupt . com 5 190.0.1.3

RE—1E, DNS HRARIEER, RLBE—"default.dns, RERZ,
Proxy T =#ZA T Xt “Multimdedia Signaling Protocol” S0 #1TT R E


note://WEB6eb85360ce609c9cc7c911cd3bf64acb

Application Layer

nrmh‘.- H—“

[-] Multimedia Signaling Protocol cIp »
Configure as SIP Proxy Yes j j
SIP Transport Layer Protocal TCP =
SIP Call Model Direct |-
Terminal Alias Address File F:/ex/ex_sip/myVolP.sip _| 4
DNS Address File F:/ex/ex_sip/default.dns

[-] Set VoIP Parameters "r’es—jé
VoIP Connection Delay 8 |5ecund5 ;I
VoIP Call Timeout 60 |seconds =l
VoIP Total Loss Probability 5.07

[-] Enable RTP Yeg | 4
RTCP Session Management Bandwidth ... |&4000
Enable RTP Jitter Buffer Mo |

Enable MDP No -]

3% Alice #1 Bob #{TUI Fi&E, 5 Proxy AR 2 “Configure as SIP Proxy” 4 “No”

Application Layer
Prope \alue

[-] Multimedia Signalling Protocol cIP -
Configure as SIP Proxy Mo -
SIP Transport Layer Protocol TCP it
SIP Call Model Direct -
Terminal Alias Address File F:/ex/ex_sip/myVolP.sip _I
DNS Address File F:/ex/ex_sip/default.dns _[

[-] 5et VoIP Parameters Yes ~| 4]
VoIP Connection Delay 8 |5ecund5 j
VoIP Call Timeout 60 |seconds -]
VoIP Total Loss Probability 5.07

[-] Enable RTP Yeg | 4
RTCP Session Management Bandwidth .. (84000
Enable RTP Jitter Buffer Mo |

Enable MDP No =

EE: Hp “Set VolP Parameters” #3975 SIP IFIUMN BARIEE RNEBREG R, T oE0F2E
AR 5.07%, X5FEAKN MOS 1FoEX! | | BRTARAESREIME, ZSHNEMEGSREEX
Ga==1



| Application Layer

Property Value

[-] Multimedia Signaling Protocol SIp | 4|
Configure as SIP Proxy Yes | 4
SIP Transport Layer Protocol TCP j
SIP Call Model Direct |
Terminal Alias Address File F:/ex/ex_sip/myVolP.sip _I Al
DMS Address File F:fex/ex_sip/default.dns _[ Al

[-] Set VoIP Parameters Yag E Al
VoIP Connection Delay 8 |5ecund5 ;l
VolIP Call Timeout 60 |seconds -
VolIP Total Loss Probability

[-] Enable RTP jj
RTCP Session Management Bandwidth ..
Enable RTP Jitter Buffer Mo -

Enable MDP No -

REHER, EATREEE, KHlfEex_sip.config BJ<Node Configuration> &% :

#i*i*iiii*i*i*iiii*node Configurationiiiii—i—l—i—ii—i—*itii*i*iiiiii*i*iiii*i*

[r1 thru 3] MULTIMEDIA-SIGNATLLING-PROTOCOL SIP]
[1 thru 3] DUMMY-VOIP-APPLICATION-EXISTS YES
[1 thru 3] RTP-ENABLED YES
[1 thru 3] RTCP-SESSION-MANAGEMENT-BANDWIDTH 64000
[1 thru 3] DNS-ADDRESS-FILE F:/ex/ex sip/default.dns
[1 thru 3] VOIP-CONNECTION-DELAY 88
[1 thru 3] SIP-CALL-MODEL DIRECT
[T thru 3] TERMINAL-ALIAS-ADDRESS-FILE F:/ex/ex sip/myVoIP.sip
[1 thru 3] RTP-JITTER-BUFFER-ENABLED NO
[1] HOSTNAME Alice
[21] HOSTNAME Bcocb
[3] HOSTNAME Proxy
lr33 SIP-PROXY YES |
[3] GUI-NODE-2D-ICON SoftX.png
[1 thru 3] SIP-TRANSPORT-LAYER-PROTOCOL TCP
[3] GUI-NODE-3D-ICON SoftX.png
[1 thru 3] NODE-PLACEMENT FILE

NODE-POSITION-FILE ex sip.nodes

o BWTE 3INTEERRN 4.07%, Mconfig XHEFIEZH—1T: VOIP-TOTAL-LOSS-PROBABILITY, [i%
ETOTAL EAIER? ]



#***************i**node Configuration**i'i'****i‘l‘********iii**iti**tiii**i

[3] VOIP-TOTAL-LOSS—-PROBABILITY 4.07

[1 thru 3] MOLTIMEDIA-STIGNALLING-PROTOCOL SIP

[1 thru 3] DUMMY-VOIP-APPLICATION-EXISTS YES

[1 thru 3] ETP-ENABLED YES

[1 thru 3] RTCP-SESSION-MANAGEMENT-BANDWIDTH &4000
[1 thru 3] DNS-ADDRESS-FILE F:/ex/ex sip/default.dns
[1 thru 3] VOIP-CONNECTION-DELAY 85

[1 thru 3] VOIP-CALL-TIMEQUT &0S5

[1 thru 3] SIP-CALL-MODEL DIRECT

[1 thru 3] TERMINAL-ALIAS-ADDRESS-FILE F:/ex/ex sip/myVoIP.sip
[1 thru 3] RTP-JITTER-BUFFER-ENAELED NO

[1] HOSTHNAME Alice

[2] HOSTNAME Bob

[3] HOSTNAME Proxy

[3] SIP-PROXY YES

[3] GUI-NODE-Z2D-ICON Soft¥.png

[1 thru 3] SIP-TEANSPFORT-LAYERE-PROTOCOL TCP

[3] GUI-NODE-3D-ICON SoftX.png

[1 thru 3] NODE-FLACEMENT FILE

NODE-POSITION-FILE ex sip.nodes

1.2 #h0 VolP [zF3

7£ Alice 1 Bob ZERIN— A—-—> B (9 VoIP N, SHEBEAKIA. RINEZRHEBERAN
G.711.

VolP Properties ?
General L He
General Properties
Property Value

Source 1 |
Destination 2 |
Average Talking Time 20 |5ec0nd5 ;l
Start Time 1 [ minutes =l
End Time 4 |minutes |
Call 5tatus Accept |
[-] Encoding CODEC 6.711 |
[-] Packetization By Interval ;l
Packetization Interval 20 |mili-seconds |
[-] Priority TOS |
TOS5 Value 0
Session Name [Optional]

BRRER, BEXHEIN—T, “APP-CONFIG-FILE ex_sip.app”, MiasmBEETHER
ex_sip.app X1+, R NANEMASE:

# myVoIb. ::i.pﬂl B d:fault d.n:l:ﬂl. ex_sip. confiztd [ ex_sip. eppEd

1 [voIPp 1 2 20s 1M 4M
2




&R G711 BMETE? [F: BTG/ HEUARGE SN, FEIE app XHEFRIBAINZE, RER
[FEAEINS ]
FIEERIEEIEN: G729, EMRTE, app XHFIEERREEEASH

mu¥alF. sip._jln defanlt. -:].ns__iln ex sip. confizkd = ex sip. appml
VOIP 1 2 205 1M 4M] ENCODING .729%9 |[PACEETIZATION-INTERVAL 20MS

|
~ |

1.3 VOIP [ FsEM
B EERESERETSE GUl FEZET.

EEal: 22X VolP N AFHIRETIE], MRREPENBIAWS5EM., Analyzer S8 BEAERM MoS 114,
e VolP W/BigE:

H my¥oIP. sip._jl E ex_zip confighd | ex_sip oppE |
1 WwoIP 1 2 180s 55 2008 CALL-STATUS ACCEPT ENCODING G.729 PACEKETIZATION-INTERVAL 20MS

]

s NMREBRIRE:

—_—

G937 EhkAkkkk kA kA Ak kR A AANOAE CONFLIQUEATION,* & &k kk ik k ko k ok ok kk ok k ok ok ok ko kK kK kK
338

339

340 [1] VOIP-TOTAL-LOSS-PROBABILITY €.07

341 [2 3] VOIP-TOTAL-LOSS-PROBABILITY 5.07

342 [1 thru 3] MULTIMEDIA-SIGNALLING-PROTOCOL SIP

343 [1 thru 3] DUMMY-VOIP-APPLICATION-EXISTS YES

aAa r1 1l s 21 TME TAWATRT hmn wme

o RiEimMIZWIHAY MOS WO A—H#: KRiLim3.16, 1ZUIm(3.30

[VOIP Receiver : Maximum MOS] Compare By : Node ID | (x|
O [65000]
g VOIP Receiver : Maximum MOS, Comparison Type: Node
z
E 32
E
" 2.4
5 1.8 Node: 2
12 Metric Value: 3.30133
0.6 Total Metric Value: 3.30133
0
L]
2
Node Id




[VOIP Initiator : Maximum MOS] Compare By : Node ID 8

O [65000]

VOIP Initiator : Maximum MOS, Comparison Type: Node
3.6

2.4

L& Mode: 1
1.2 Metric Value: 3.16283
0.6 Total Metric Value: 3.16283

Mazimum M0S
%)

Node 1d

XE D BEIRABIEI, D47 EXata BNFIUERIL. {EEHIEF MOS F5 R,
1. 7 vs2010 4T7F exta TH2, WEEILE, BHOIRN ex_sip.connglEN BB, HIRETHER.

EEmmiETE
=i Windows 13iis2 -

F\ex\ex_sip\ex_sip.config

E\ex\ex_siph ~
i} i
Iz i) Ea
73
EHNE g
sOL & =

2. VolP jiig R4 H MOS 14 H app_voip.h #1 app_voip.cpp M NXHEE X .
3. VolP &Rim&— 1" EERAERE

1 @startuml
2 start
3 IENiR#DEETL: VoipCalllnitiatorInit;

4 Hpl, HEHIEEAN: bitsPerInterval = packetizationIntervalInSeconds *
bitRatePerSecond, XB5iEERBAAEX;

5 HA2, ﬁlJL¥J? i%: VoipInitiatorCreateNewSession;

6 :HA3, @I MESSAGE_Send EEFMEM: VOIP_INITIATE_CALL;
7 IENiRSE4LLIE: VoipCallInitiatorHandleEvent;

g 1f (VOIP_SEND_DATA ZE4? ) then (true)

9 :VoipSendDataToRtp, KEHIEFN LKimIEHLS RTP;

10 :HA1, &0 RTP &%,

11 Hp2, &p UDPEE: APP_UdpCreateMessage;

12 He3, SRI$RE: APP_AddPayload:;

13 :Hrp4, X UDP %&3%: APP_UdpSend;

14 H5, E4ES, Bltimer: MESSAGE_Duplicate, # &%, ENEELRZET—1E: MESSAGE_Send;
15 HeA, IEERA packetizationInterval, XTS5HEBAREX;
16 else if (VOIP_INITIATE_CALL ZE?) then (true)

17 IEIUERITAMIE



18 else (EAMhEMH)
19 HthSHLE;
20 end

21 endif

22 stop

23 @enduml

1.4 opus 1BE RIS

RELEGR: OpusE— M EMBMEAENNFENRBIEEN, BEXiph.OrgEEa2HF A, ZEHEEK
M IFEES4E (ETF) #TinEMN, B ERE—KRABEFEEMESE, Bt SpeexfVorbis, H
ERTME ERIERNEINEEER, MERINEXFRFC 6716314, OpustEl2— M FRIEL,
EA 2B ERIEFSRE,

Opus& ik T MMAE S HRIBINIRA: NIEERIEANSENSILKAMEIERMCELT, OpusA] A& RS
LSS, ERIBHRAT EERBICSRNER L ETUNRBES EFRMMRERTIRREE (E5R
EEASER R ERMEESHNREIBAR)

Bitrate (kbps/channel)

40 a0
0 »
A
Opus
G.729 P # E
20 T
E|
5 Speex (NB, WB) AAC-LD a
w =
< 40 G.722.1C 5
3 G.729.1
= =
80 AMR-WB+ z
%’.
E ] a
. Y
200 Vorbis, AAC, MP3
“Phane quality High fidelity =

) narrowband wideband () > wideband|


https://zh.wikipedia.org/wiki/%E7%A0%B4%E5%A3%9E%E6%80%A7%E8%B3%87%E6%96%99%E5%A3%93%E7%B8%AE#%E9%9F%B3%E8%A8%8A%E5%A3%93%E7%B8%AE
https://zh.wikipedia.org/wiki/%E6%95%B8%E4%BD%8D%E9%9F%B3%E8%A8%8A
https://zh.wikipedia.org/wiki/Xiph.Org%E5%9F%BA%E9%87%91%E6%9C%83
https://zh.wikipedia.org/wiki/%E4%BA%92%E8%81%94%E7%BD%91%E5%B7%A5%E7%A8%8B%E4%BB%BB%E5%8A%A1%E7%BB%84
https://zh.wikipedia.org/wiki/Speex
https://zh.wikipedia.org/wiki/Vorbis
https://zh.wikipedia.org/wiki/%E9%96%8B%E6%94%BE%E6%A0%BC%E5%BC%8F
https://zh.wikipedia.org/wiki/%E5%B0%88%E5%88%A9
https://zh.wikipedia.org/wiki/SILK
https://zh.wikipedia.org/wiki/CELT
https://zh.wikipedia.org/wiki/%E6%AF%94%E7%89%B9%E7%8E%87
https://zh.wikipedia.org/wiki/%E7%BA%BF%E6%80%A7%E9%A2%84%E6%B5%8B%E7%BC%96%E7%A0%81
https://zh.wikipedia.org/wiki/%E5%8F%98%E6%8D%A2%E7%BC%96%E7%A0%81

1.

Quality

Afullband stereo

fullband

super-wideband

G.722.1C

/E:?‘zz

wideband

narrowband

MP3

o—0 @
ILBC G.711
I | | I -
8 16 32 64 128
bitrate (kb/s) @ royalty-free, open-source

@ royalty-free, not open-source
@ licensing fees, not open-source

OpusPI AR EZMEMNA, SEIPES. MU, BXAPIX, RER. EETRIIERE
H, ERMMRLERRETIERY REFFESBERNILAFE R, FFHINEEE:

6 kb/FEI510 kb/FHILEYFEE; B —3RESS256 kb/#)

2. REFEM8 kHz (EH) Fl48 kHz (Z£47)

3. MiA/IM2.5ZHF60ZF

A XIFIEELAFE (CBR) . ZARMEAFE (CVBR) MAlZLEE%E (VBR)
5. XFEE (SILKE) MEF (CELTR) MEMEEEEN

0.
7
8
9

XIFREBENIRE; I52R26670FH (SEIERAIM)

AT TR, BN AR
- REFNERMERRNLEREXRRE (PLC)

OFRMEREM

opus RS IFFRIHAERIE:

o iEE (voice) B : WENEILGER, TERATIETRIE.

o EH¥ (audio) Bi: PEHESNEDEER, BTFER. ILBHFEFRD,
LR

o 8-12 kb/s for NB speech,

0 16-20 kb/s for WB speech,

o 28-40 kb/s for FB speech,


https://zh.wikipedia.org/wiki/%E6%AF%94%E7%89%B9%E7%8E%87

0 48-64 kb/s for FB mono music, and
O 64-128 kb/s for FB stereo music.
o MRRHE (https://chenliang.org/2020/03/15/opus—format/)

%5 (£W) EMER Rz R4
NB (narrowband) 4 kHz 8 kHz
MB (medium-band) 6 kHz 12 kHz
WB (wideband) 8 kHz 16 kHz
SWB (super-wideband) 12 kHz 24 kHz
FB* (fullband) 20 kHz 48 kHz

e Opus MM

o 2.5ms, 5ms, 10ms. 20ms. 40ms, 60ms,
o XK
Opus fRIBHETNN A T AR — &M (Linear Prediction, LP) , 53— 1" EBUHIER
RIZTM (Modified Discrete Cosine Transform, MDCT) , ZMFUNE ARG SRS LEM
2, EELEESFHE. NTESMESNER, BUHNBERRZTIRX TGRS RGN R
S,
Opus ISR RANRARTEEMN, SEANEETNR AR E T Skype &BBMY SILK 4RiELS
23, MEOHNBHRZTHIZARFEET CELT (Constrained—Energy Lapped Transform) , CELT
thEM Xiph.Org B2 FRHLIA—MEMREEEN, WESHA Opus iBE, MABEMILN
CELT &8 T.

TEER
o Opus TfETE SILK 2R, 235 NB. MB, WB SREH RIS, HEMIKTE 10ms ~ 60ms Z (8],
T{E#E CELT #&2z(hY, #F NB. WB. SWB. FB &, HEMIKTE 2.5ms ~ 20ms Z[&, Opus
WA TEER SR (Hybrid) , thit2 SILK #1 CELT RRE/ER, XMIER TR SWB |
FB &35, FHEMIKK 10ms 5 20ms,
e Opus BI%H)
o Opus RIZEAIERIGEIEME—SE (Packet) , — T EEEAEEES SN RIBENSZIMNEIE,
QR XSS B 2 —0, B mBEX. SMmn. ANAREER,

o HffK:
o Discontinuous Tranmission (DTX) REZAS: SROTERRE D KEIHEARIE, MEKIRESTE
—LEET AR IR SIEAN ,

o in-band FEC (FAREIMLE) @ X ZRI n-117E, ZEE—TARE,
o HENT®ERE (?)
o EXata F9ZIIT
o EXata XUMEKMEEH, FEETFUTMR:
» EXata BRIEEH MW EEFRMIERNRE, T opus XM ITIREFNRIERIRIZH ZRME


https://chenliang.org/2020/03/15/opus-format/
https://xiph.org/

WINEITEBNSWES, SESE VBR NRERERTI, EBREMIINS SHRAESL (A
SIP) A9EO.,

VoipEncodingScheme encodingScheme[] =

{

{"G. 711", ®4000, “20MS"},

{"G. 720", 2000, “20MS"},

{"G.723. lar6. 3%, 6300, “30MS”},

["G.723. lars. 3", 5200, "30MS"},

{"G. 726ar32”, 32000, “20MS"},

{"G. 726ar24”, 24000, "20MS"},

["G. 728ar16”, 16000, “320MS"}

},

» SCIAOMMEA K., 700 opus. iLBC B9B 725 B EXata BIE ZWMEFMEAIELIEES . UK MOS
FDREN . EZXRMEEIEES, BFTTUNFEIYIRNRELIEER; MEXata B I MOS ¥
PINREEEE T PESQ 5§ R-factor 3£ (VOIPGetMeanOpinionSquareScore /3%) , FEZE
BT EINIEIR (oneway delay) MEAIEEZE (Node Configuration FIZEME) , 5HBAR
Tk, HZBEEY opus BEERKEMNFINZR (BENZERRE, in-band FECTE) , Et, BME
ANIORLTN, EXata B9 MOS 3T FMFHAEEMREL opus Jri5 75 SRAIERRLES,

» VOIPGetMeanOpinionSquareScore F3ELIMUNT, {IF app_voip.cppH:

1 void VOIPGetMeanOpinionSquareScore(Node *node,

2

3

4

10

11

12

13

14

15

16

17

18

19

20

VoipHostData* voipHostData,
clocktype oneWayDelay)

//Calculate Transmission rating Factor R Factor
// Using the formula R = 93.2 - Id - Ief

// Where Id is Delay Impairment Factor, caused by delay in network.

// TIef is Equipment impairment factor, caused by low bit rate
// coders,the effect of frame loss on the coder.

// Id = 0.024d + 0.11(d - 177.3) H({d - 177.3)

//  Where d is one way delay (coding + network + de-jitter delay)(ms)
// And H(x) = @ for x<0

// H(x) = 1 for x>=0

double functionOfHx = 0.0;
double functionOfHx1 = 0.0;

double delayImpairmentFactor;
double equipmentImpairmentFactor;

double transmissionRatingFactorR;



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

AppMultimedia* multimedia = node->appData.multimedia;

double totallLossProbablity = multimedia->totallLossProbablity;

double scoreMOS = 0.0;
double oneWayDelayinMS;

oneWayDelayinMS = (double)(oneWayDelay / MILLI_SECOND);

1f (ConeWayDelayinMS - 177.3) < 0.0)

{
functionOfHx = 0.0;
ks
else if ((oneWayDelayinMS - 177.3) >= 0.0)
{
functionOfHx = 1.0;
}

delayImpairmentFactor = (0.024 * oneWayDelayinMS)

+ (0.11 * (oneWayDelayinMS - 177.3) * functionOfHx);

// Ief = 30 1n(1+15e) H(0Q.04-e)+191n(1+70e) H(e-0.04)
if ((0.04 - totallLossProbablity) < 0)

{
functionOfHx = 0.0;
ks
else 1f ((0.04 - totalLossProbablity) >= 0)
{
functionOfHx = 1.0;
ks

if ((totalLossProbablity - 0.04) < @)

{
functionOfHx1 = 0.0;
¥
else 1f ((totalLossProbablity - 0.04) >= 0)
{
functionOfHx1 = 1.0;
}

equipmentImpairmentFactor

= ((30.0 * log((double)(1.0 + 15.0 * totallLossProbablity))



61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

* functionOfHx)
+ (19.0 * log((double)(1.0 + 70.0 * totallLossProbablity))
* functionOfHx1));

transmissionRatingFactorR = 93.2 - delayImpairmentFactor

- equipmentImpairmentFactor;

1f (transmissionRatingFactorR < 0.0)
{
scoreMOS = 1.0;
by
else if ((transmissionRatingFactorR >= 0.0)
&& (transmissionRatingFactorR <= 100.0))

{
scoreMOS = 1.0 + 0.035 * transmissionRatingFactorR
+ 7.0 * transmissionRatingFactorR
* (transmissionRatingFactorR - 60.0)
* (100.0 - transmissionRatingFactorR) * 1.0e-6;
¥
else i1f (transmissionRatingFactorR > 100.0)
{
scoreMOS = 4.5;
ks

voipHostData->scoreM0S += scoreMOS;
if (voipHostData->maxM0S < scoreMOS)

{

voipHostData->maxM0S = scoreMOS;
by
if (voipHostData->minM0OS > scoreMOS)
{

voipHostData->minMOS = scoreMOS;
Iy

frex_sip.configizm=™, VolP W EHYRIBH G.729#k G.711, THEEBERAZE, HEMOS T
DIRBENE., HR, HTFNELLRER, BEEAKERRILERFECNTL,

BERB: G711, THR1EEER: 10.07%, K& MOS: 2.73793

BERS: G729, WRI1EBE: 10.07%, KiEE MOS: 273793, —iE—H¥!



7\31

[190.0.1.3]

1.5 &it:
» RNEIREE EXata L3I Opus,
= AILAURIN ILBC Zr45F, EXEFAME LT ENERT IP 185,

1.6 iLBC 4gh5

FREHEEER:
e fTfE: RFC 3951, RFC 3952 (iLBC RTP payload #&=)
e RTP: RFC 3550
* Internet Low Bitrate Codec (iLBC) is a royalty—free narrowband speech audio coding format and an open
—source reference implementation (codec), developed by Global IP Solutions (GIPS) formerly Global IP
Sound, [E3# Google I,
e 2011 #Jf5, iLBC fEAFFRMRMLI, FHWebRTC H—HED .,
o RARSE:
o RIFSNE: 8kHz/16bit
o FMEELLIFER:
= 15.2 kbps (20ms M)
= 13.33 kbps (30ms Mii{<)
o EEMIA:
= 304 bits (32F77) (20ms M)
= 400 bits (505 77) (30ms M)
o — RTP packets AIAZE#H Z 1 iLBC fii  (RFC3952)


https://en.wikipedia.org/wiki/Royalty-free
https://en.wikipedia.org/wiki/Narrowband
https://en.wikipedia.org/wiki/Speech_communication
https://en.wikipedia.org/wiki/Audio_coding_format
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Reference_implementation
https://en.wikipedia.org/wiki/Codec
https://en.wikipedia.org/wiki/Global_IP_Solutions

0 1 2 3
0123456789 012345¢6789012345¢6789°01
+—t—t—t ettt -ttt —t—t—t ettt bttt bttt =ttt =t =t ==+ -

RTP Header [3]
t=t=t=t=t=t=t=t=t+=t+=t=t+=+=t=t=t=+=+=+=+=+=t=t=t=t=t+=+=+=+=+=+=+
+ one or more frames of iLBC [1]

e S S S S S e Su S S S S S
Figure 1, Packet format diagram
o RimAVH BIERES
» EHEESURAISERIIN A : B RTP HHRREMDHNETMI
» HRSRRINTENERNNA: FTARETRTP ZMEFM,

1.7 N iLBC

1.7.1 EEEIREH

SHIMERNABELRER

1 /) /**

2 // STRUCT :: AppMultimedia

3 // DESCRIPTION :: Store multimedia signalling related information
a [/ *¥*/

5 struct AppMultimedia

6 {

7 // MULTIMEDIA SIGNALLING related structures

8 // @-INVALID, 1-H323, 2-SIP

9 unsigned char sigType;

10

11 // currently SIP and H323 are available, H323Data and SipData
12 // structure pointer is stored depending on the signalling type
13 void* sigPtr;

14

15 InitiateConnectionType 1initiateFunction;

16 TerminateConnectionType terminateFunction;

17

18 IsHostCallingType hostCallingFunction;

19 IsHostCalledType hostCalledFunction;

20

21 double totallLossProbablity;

22 clocktype connectionDelay;



23 clocktype callTimeout;

24 };
25

26

e SIP #XEI:
o multimedia_sipdata.h: SIPYMYXEUELEM

o multimedia_sipmeg.h: SIP JHE%#

1.7.2 L MEXRTGIE
e VoipReadConfiguration:
0 EXMAEATEEISEEXMHH, VolP HXSHINRE, EfRELE SIP X6l, HMASHPERIE S =
char* codeScheme, BAPP_InitializeApplication A )\ XXX.appHiEEXVolP FMHAETMIREL,
®m VOIP-CONNECTION-DELAY [src/dest SIP]
m VOIP-CALL-TIMEOUT [src/dest SIP]
® VOIP-TOTAL-LOSS-PROBABILITY [src/dst Node]

# R R R R R L R R s NOdE COl’lf igurat iOn"" e e T R e T T e e e W o

[1] VOIP-TOTAL-LOSS-PROBABILITY| 10.07

[2 3] VOIP-TOTAL-LOSS—PROBABILITY) 5.07

[1 thru 3] MULTIMEDIA-SIGNALLING-PROTOCOL [SIP

[1 thru 3] DUMMY-VOIP-APPLICATION-EXISTS YES

[1 thru 3] RTP-ENABLED YES

[1 thru 3] RTCP-SESSION-MANAGEMENT-BANDWIDTH 64000
[1 thru 3] DNS-ADDRESS-FIIF F:/ex/ex sip/default.dns
[1 thru 3] VOIP-CONNECTION-DELAY 8S

[1 thru 3] VOIP-CALL-TIMEOUT &0S

[1 thru 3] SIP-CALL-MODEL DIRECT

[1 thru 3] TERMINAL-ALIAS-ADDRESS-FILE F:/ex/ex sip/myVoIP.sip
[1 thru 3] RTP-JITTER-BUFFER-ENABLED NO

e VolPGetEncodingSchemeDetails: F|F%i A\ codeScheme F&F&, 1RIEVoIP JRiLH ZRELFMASEL,

o VoipEncodingScheme Z#{K (in app_voip.h)

1 typedef struct

2 {

3 char codecScheme[20];

4 unsigned int bitRatePerSecond;

5 char packetizationIntervalInMilliSec|[6];

6 + VoipEncodingScheme;

o encodingScheme I35 % (in VolPGetEncodingSchemeDetails)
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void VoipGetEncodingSchemeletails(char* codecScheme,
clocktypek packetizationlnterval,
unsigned int& bitRatePerSecond)

int index;
char intervalMS[MAX STRING LENGTH]:

VoipEncodingScheme encodingScheme[] =

{

{“G. 711", &4000, “20MS"},

{“G. 729", 8000, “20MS”},

{“G. 723, larf. 37, 6300, “30MS"},
[“G. 7232, lar5. 27, 5300, “20MS"},
{“G. 726ar32”, 32000, “20MS"},

[“G. 726ar24”, 24000, “20MS"},

{“G. 728ar16”, 16000, “30MS”}

I

int upperIndex = sizeof(encodingScheme) / sizeof (VoipEncodingScheme) :

o AINFRIEERRNREIELN, RFEEAVolP BMIE. ¥ RitbtencodingScheme £X4HENF],

1.7.3 VoIP {11t 3F=
o RIFTERRHIT VolP WA THIRME [ WFESHBRALTE, BRESREHintervalZs ]

o ¥taf BRI SIP (5% (Bob) ;
o WIANEF I SIP 5% (Alice) ;
o VolP Y ($F3R) &iciniliatt, (VoipCallinitiatorinit)

» BIFEFHFSIE: ~CreateNewSession

= REFEM (Timer Message) : VOIP_INITIATE_CALL

® R0 Client ithit{F 8 AppVoipClientAddAddressinformation
o FNRZEHA Accept, MPEIFILRINZRIBERIT RAIFIERF: VoipAddNewCallToList
o VolP IFNY (#a3R) #iminaliat (VoipCallReceiverlnit)

n OEFZHIFEIYFIZR: VoipCheckCallList

n NRIFEZ, MEIEFHEE: VoipReceiverCreateNewSession

n RINEFIEHHHER: AppVoipClientAddAddressinformation

1.7.4 ¥ RIS/ =

7£ encodingScheme #ZBHi7NN iLBC,

MT iLBC AMmfMERMMK, HADBIaRK iLBC.20 1 iLBC.30, 7 BIXIR 20ms F1 30ms HMi
&, RINBWTF:



84 VoipEncodingScheme encodingSchems[] =

G5 {

96 [“G. 711", ®4000, “20MS"},

q7 [“G. 729", 8000, “20MS”},

g8 [“G. 723. larf. 2", 6300, “20MS"},
el {“G.723. lar5. 3", 5300, “30MS"},
100 {“G. T26ar32”, 32000, “20MS"},
101 [“G. 7T26ar24”, 24000, "20MS"},
102 mir - i -
103 £ Luo]T: add two iLBC schemes
104 {“iLBC. 20", 15200, “20MS"},

105 [“iLBC. 207, 13330, “20M5“}

106 L

1.7.4 VoIP GUI N iLBC 4&H3

VolP HIEMEXTE CMP X4 “voip.vmp” A, RIDFTEIRIS A, REEEHEF variable -
“Encoding CODEC” FiRin—"1#T#Y optionElw]

1. BFRIN—1 iLBC.20 ,I[I20ms MiHKEI4RE, T& key HBIE 1, default BY “20MS”

<option value="iLBC.20" name="i —20
<variable name="Packetization" key='|\PACKETIZATION-DUMMY-B8" ]type— 'Selection" default="PACKETIZAI
<option value="PACKETIZATION-INTERVAL" name="By Interval">
<variable name="Packetization Interval" key=type="Time'[ default="20MS'] min="
</option>
</wvariable>
</option>

2. MRATF:

VolP Properties ? * ._
General U Help
General Properties
Property Value
Source 1 ;l
Destination 2 |
Average Talking Time 180 |5econd5 ;I 4l
Start Time 5 |5econds LI 4l
End Time 200 |seconds | 4l
Call Status Accept | .
[-] Encoding CODEC ] iLBC.20 x| 4l
[-] Packetization By Interval j
Packetization Interval 20 |mili-seconds =]
[-] Priority TOS |
TOS Value 0
Session Name [Optional]

I/J\\jJD 30ms fll)ﬁ'l:t
4. R



VolP Properties ? *

General L Help
General Properties
Property Value
Source 1 ;l
Destination 2 |
Average Taking Time 180 |seconds | 4l
Start Time 5 |seconds =l a
End Time 200 |seconds =l a
Call Status Accept ;l
[-] Encoding CODEC ~| 4l
[-] Packetization By Interval |
Packetization Interval 30 |m1i—seconds =l
[-] Priority TOS |
TOS Value 0
Session Mame [Optional]

5. XftE iLBC20 # iLBC30 A9 MOS ¥%, TREEIXREEIAME (5.07%)
6. ZA—1ERIZF myVolP_Proxy2 wifi, HA, TR 6 =iashZl WiFi SEEMINSEBEHHT,

1, ;}xﬁ,\gmz.m
= AR
_ erni4p - .
¥ 30 2.3) [1900.2.2)

-

7. 2ERA G711, EinE&E MOS 0.988



[VOIP Receiver : Minimum MOS] Compare By : Node ID % |

W [64996] ;J‘
B [64998] -
VOIP Receiver : Minimum MOS, Comparison Type: Node 1 | | 4
g 3.6
E 3.2 |
E 2.8
S
E 2.4
£ )
1.6
1.2
0.8
0.4
0 MNode: 6
T Metric Value: 0.98885 r
2 4 g Total Mefric Value: 0.98885
Node Id

8. 3-6 XA iLBC20, HENFEEA G711. T A6 minmum MOS H 1.6 127 tEHE ., EMOS EFH MmN
FRAFREIETRBEWIF BECEMEETR, XPNXEERBEFETHER T ILBC JRiBa9iis,

AT

N

[VOIP Receiver : Minimum MOS] Compare By : Node ID ] x|
W [64996] ;“
W [64998] ~|
VOIP Receiver : Minimum MOS, Comparison Type: Node M | | ’
- 3.6
g 3.2
= 2.8
5
E 2.4
& 2
1.6
1.2
0.8 Node: 6
Metric Value: 1.62784
0.4 Total Metric Value: 1.62784
0
1
2 4 ]
Node Id



