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1. &

ORTP f&—/NC#F RTP LLJ RFC3550 HH3LFIFZE, F5 41 R HEE:

(D i CiEEHRS, WLAL/ET windows, Linux, LA Unix P4

(2) SEPLT RFC3550 thifl, $EALfE S5 i) APl SCHEZFIFLE, RFC3551 4 BRAMACE .
(3) HFRLR T IEA RTP &8, F &N HE,

(4) T GPL AU .,

ORTP ] LIZEH B 7t | (hitp://www. linphone. org/index. php/eng/code review/ortp) F#, F#Eifif
JEJE132] ORTP WM RRBIRET (tests) o HAFBISCAYAE docs Hx K, WnJLILE http://download.
savannah. gnu. org/releases/linphone/ortp/docs/{EZ 55 -

2.1 PC PR

HEATH%: cd~fortp-0. 20. 0, f#iL, 47w Fard:
® . /configure
® make clean
® makeall

® make install

BUF UG RGBS, $ABhAPE 2358 T Jusr/local/lib H 3% F, ¥ libortp. la. libortp. so
libortp. so. 8 libortp. so. 8. 0. 0. sk3fF:ff/usr/local/include H % ortp Hk Fo FESCHEE HI3usr/lib ¢
PEIR, SRact A 2 fusr/include T

2.2 XXNwiF

HEATH%: cd ~/ortp-0. 20. O f#IEHATUI R dir S
RAERSIFEERE RNRERINSEEE, FERBSE)

®  /configure --prefix=/root/dm8168 ortp --host= i686-pc-linux-gnu --target=arm-none-linux-gnueabi
--disable-static CC=arm-none-linux-gnueabi-gcc

RA SR

® . /configure --prefix=/root/dm8168 ortp --host= i686-pc-linux-gnu --target=arm-none-linux-gnueabi
--disable-static CC=arm-none-linux-gnueabi-gcc
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® make clean

® make all

® make install

Iroot/dm8168_ortp & ortp (K22 H 5%, & T HEAE DM8168 “F-& [FistTREFe, i Bt S (lib Stk
L (¥ B SCAE S pkgeonfig LA K SCPE) RISk SCAR RS DUERN SO R Ge . 43 #5 DL E usrlib Rl
\usnlinclude 1. Fuk ortp [FA8 XAmFIAEER A ). TR include SCHFYERIK ortp SCPRICHEAHE 15
\usrinclude =, 4R KB DUHTHK . h S0, fERE g it . BB, BUE S T % &
I perf, SXAERT DAL —SEThRE, AIMTERRFPASATIN BEAR CPU FIHUFE

2.3 demo izt

1. Pc S 74 1%
e cd ~/ortp-0. 20. O/src/tests
e (cc rtprecv. c—o0 rtprecv —lortp
2. ARM i F2 5 4t 1E
e arm-none-linux-gnueabi-gcc  rtpsend . ¢ -0 rtpsend arm -L/root/dmB8168_ortp/lib
-1/root/dm8168_ortp/include -lortp
3. bEZY

7£ PC %ijiz{T« Irtprecv recvFile 5000 7£ ARM iiiz{T o /rtpsend_arm test 10, 108. 20. 26 5000,
A SERN ARM i A% SCA test 2 PC i

3. EERHNA

3.1 rtp_session_init

PR EE AL void rtp_session_init (RtpSession * session,  int mode)
PRELINRE: AT rtp SIE ML E AL TAE

W
o
0 S
<

session:  rtp £ iL4E MK, S L rp SINMIEALE B
mode: AR, ATLUR LR, POEARSTR I — L8R
RTP_SESSION_RECVONLY: HHET rtp Hdf it 8
RTP_SESSION_SENDONLY: H#E4T rtp Hik 1) k%
RTP_SESSION_SENDRECV: ] LLEET rtp Zd (8 Bof K 1%
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AT ERAT
1o BE rip WO A B KK
2. MRYEAAI B AR S A= E
3. BlHLF=2E SSRC FllA] L YA 5
4, N4 JRI0 av_profile, R FHERIA [ profile fic &
5. ¥k rtp Az X BAA
6. KILFHEMENBE A 0 (pemu HHD , Bl BRI BRANBCE -1 CRoE SO
7. Ff session FYFLARE 5 A4 BEE — AN BRIME.
(NEESY P
void ortp_init()
{
static bool_t initialized=FALSE;
if (initialized) return;

initialized=TRUE;

#ifdef WIN32
win32_init_sockets();

#endif

av_profile_init(&av_profile);
ortp_global_stats_reset();// 55 & rtp_stats &5 %)
init_random_number_generator();
ortp_message("oRTP-" ORTP_VERSION " initialized.");

}

T B R 45 F4R: RtpProfile av_profile 7E payloadtype.h Hi5E X

struct _RtpProfile

{

char *name;

PayloadType *payload[RTP_PROFILE_MAX_PAYLOADS];
¥
/**

* The RTP profile is a table RTP_PROFILE_MAX_PAYLOADS entries to make the matching
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* between RTP payload type number and the PayloadType that defines the type of
* media.

**x/

PG TR RTP A8 R Ay By HAA I a8 A g SO, il
rtp_profile_set_payload(&av_profile, 96, &payload_type h264);
rtp_session_set_payload_type(session, 96);

WAL K 96 5 h264 SR

*/

3.2 rtp_session_set_schedul ing_mode

PR . void rtp_session_set_scheduling_mode (RtpSession * session,  int yesno)

PRELLIRE:  RtpScheduler ¥ 2 A session 1A SRR (45 H, A% R £k B2 7548 F 1% session i 7 B
IjJﬁEo

SR X

session:  rtp £G4 4A

yesno: 7§ H] rtp session [ RS E Ufig

VeI

115 yesno i 1, WU W ] 2R 4E 11 session AT BEThRE, RS T LU LUR DhRE:

1. AU H session_set_select /£ 2 /> rtp &1l Z I HEATIE RS, Ml I TR) A 2 AN S 1l 2 75 BA T ORI
IS TA]

2. TTLMEFH rtp_session_set_blocking_mode() 1 & A 75 4 F BH ZE A R EAT rtp £ 11 A ISR BRI
s yesno Fy 0, MR WZATEANAZ R ELRISE o

T rtp session MIEBEANALEE, 4 /@04 RtpScheduler * ortp_scheduler K177, %48 & i it
ortp_scheduler_init() RiIEATHIGI A

3.3 rtp_session_set_blocking_mode

PR . void rtp_session_set_blocking_mode (RtpSession * session, int yesno)
PR IIfE: BB AT PR ZERL L,

ZHE X

session:  rtp 2545 R 4A

yesno: i 75 i H B ZE A5 2

i

Page- 6 -



BHZER S AT 7E scheduling mode #% FF ) IR D0 N A REAEH], A% T rtp_session_recv_with_ts() Al
rtp_session_send_with_ts() PN B EUAT A, WS T BHZERE, W) rtp_session_recv_with_ts()& —HFH
FEE BN RTP AL ]SRN GRANN ] 53 i R B S H0 e XRII Tk e ) #ioe RTP
Boamt)o, kA 4ikml. [F K, rtp_session_send with_ts()tH 4 — T BH 2E 1 1) 75 Sk R A% 1K) RTP 41K
I i) RIS, RORES G, BB IR .

3.4 rtp_session_signal_connect
PR int rtp_session_signal_connect (RtpSession * session, const char *signal, RtpCallback cb,
unsigned long user_data)

PREINRE: ARREERA RO, BN R S R RE AR RTP SH4F (55D ol Rl I vE ]
R BT S ORSEIUA T RE .

SR X

session:  rtp S H4E R K

signal: {5 5 HI44FR

ch: [FI¥ R £k

user_data: f& g [HI i pR £ K s

RIEE: 0 FK/RHE), -EOPNOTSUPP RI/Rnfi 5 BIRAEAE, -1 R [HI 1 o B8 e 4 i
Wi

5 AR AL LUR 7455 i op i —Fif

"ssrc_changed" : £ s i i) [ 2D P AR A AR

"payload_type changed" : #{H it () 471 2 2R s AR
“telephone-event_packet" : telephone-event RTP {1, (RFC2833)# 4 i
"telephone-event" : telephone event &/E

"network_error" : PR IR A, AR AT R AL S B R I A AF B (const char * 7)) B AR Cint
i)

"timestamp_jump" : F B I E B R AR T TR1ER R BRER .
B EE (F9) BT, ARV R TRX AN BAL

int rtp_session_signal_disconnect_by callback ( RtpSession * session, const char * signal name ,
RtpCallback cb )

3.5 rtp_session_set_local_addr
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PRI int rtp_session_set_local_addr( RtpSession * session, const char * addr, int port)
PREThAE: BE A rtp BdE T ik

W
¥
it
<

session:  rtp 2 i% 45Kk

addr:  AHb IP Mkl #4127, 0. 0. 1, Wik NULL, WIHRZHE 0. 0. 0. 0

port: MW [, WORBCE -1, WARSN I A 3o B

REME: 0 FRIREY)

i

W B & RTP_SESSION_SENDONLY ( H k%) B & if, WA G B AT A W&, i 20 i B
rtp_session_set_remote_addr() Kk &EiZFE H (k.

WK T 24 A ah i Wi 1, e LU int rtp_session_get_local_port(const RtpSession *session) K
AREZR S8 53 1) W W g 1155

3.6 rtp_session_set_remote_addr

PR int rtp_session_set_remote_addr (RtpSession * session, const char * addr, int port)
PRELINAE: & E RTP AL H )k

W
¥
o
<

session:  rtp 2 i% 45Kk
addr: [ IP itk

port: [ [ btk (1) W W g 1145
REUE: 0 R

3.7 rtp_session_set_send payload_type

PREEZY . int rtp_session_set_send_payload_type (RtpSession * session, int paytype)

BRERE: BB RTP A 1) 4 a2k 1

ST X

session:  rtp X545 R A

paytype: fi#IH

BRIAME: 0 ot -1 R R E X

i :

KT AE payloadtype. h SCAFH A VE4E M & L, RTP Wit 4 R 1 4R T B ik 4, int
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rtp_session_set_recv_payload_type ( RtpSession * session, int paytype ) , VE&E, AKIEHGERALLIN S
W A1 2RI — BUA B IE 58 iR

3.8 rtp_session_send_with_ts

PR . int rtp_session_send_with_ts (RtpSession * session, const char * buffer, intlen, uint32_t userts)
BREIIRE: ik RTP Hdli

SR X

session:  rtp £ L4 R K

buffer: 752 KN RTP Fdis 12X

len:  FFEIRILMN) RTP 4K

userts: A RTP ¥l 4 i [ &

MRIAME Bl A 3 I 29 o ) -

R

Heik RTP Hudlifs 2 H O BN RIS, AR ] — ORI, TR SEPs i DU userts JEATREHY, HLAK
T N L RTP BihisC i 1560

Blan: G A AR SR AL 2 N 90000Hz AR AE R, AR 25 it, U TR &K 44 5 4. 90000/25 = 3600
B )R P L AR B A BEATLAEL, AR BEE N 0.

3.9 rtp_session_recv_with_ts

PR . int rtp_session_recv_with_ts (RtpSession * session, char * buffer, intlen, uint32_ttime, int*
have_more)

PR IRE: M RTP Hdi

SR X

session:  rtp £ L4 R K

buffer:  fEHHI ) RTP £l 120X

len:  STEEICI RTP Hdii it

time: JIEAEZI RTP Z0dhs 1) i 1) &

have_more: ARG M IX S IEA B A 58 . I 4 i Gar XANE RIS, O THRIRZErhIX
Hll AR 5E, W) have_more $5 [ IEE 4 1, WIEEH] - AR BOIS AR R T A e . A 00025 0, #7iR
W58

3.10 rtp_session_destroy
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&
S
e

void rtp_session_destroy(RtpSession *session)
o S rtp SSUENT R, REISCTEUR
. session LA BIEE N RTP & 1fiX %o

N
B

D
-
-
o
B

2|

o
=N

=

RTP Wil IETF £ 1996 45 i A3E 5 S Kt AL far o B B il e RTP BIMSCS s bt e S I A
#1 RTP (Real-time Transport Protocol) F15K i A& 4142 il /1 RTCP (Real-time Transport Control Protocol)
PS> 2 . RTP BN T 22 478 sl o 3 199 20 O ] P B2 (104 S ARl O S I AR B IR 55 ;- RTCP S
RTP iR s 2y, T SEm i 8t fm b,y RS gt ZE MM . RTP P il A
RFC3550 " H4ied. f— RTP Fdli A bl Uk (Header ) Fl#far (Payload) PHANEZ 2%,
ForP Ak 12 AN SR EE R, 8 AT DL S el s . RTP il i 3k ik U &1 1 e

Sl

000 RFC35500 000 RTPO O DTD.

0 1 2 3

01234567890123456789012345678901
T N S T R T T O R S R

[V=2|P|X] CC M| PT | sequence number |
I i T e S I e i
| timestamp |

e I I S S S S S S S S
| synchronization source (SSRC) identifier |

S b = h = s ol e R R R = R e
| contributing source (CSRC) identifiers |

T T O ST A O S O A O T O S R S e

0 0010 Payloadtype (PT): 7 bits
0 00 Sequencenumber (SN): 16 bits
0 00 Timestamp: 32 bits

1 RTP fufg st
SEHEI) RTP [E e kg AEmT il 1 & det, M4 RFC3984[3], X HLVE4HLS H AN
PRRE.

(1). V: AT, 2 f7. MG RFC3984, Huifii N RTP AiuAs S Wik k 0x10.
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(2). P: AL, 1 Ar. HETAE R IR SE, Pzl 0.

(3). X: AL, 1 Ar. vk E Sk a i ARBE AR, it 0.

(4). CC: CSRC il#k, 4 fir. ForiRfE RTP [WEt K5 CSRC M H, X TASCHr LBl LA )
MBS ae ki, WA BN G, ¥l 0x0.

(5). M: Ax7nfr, 1 A7. W HET NALU B —MEANFRITEE A NALY, A% MACE 1; 805 Y
0 RTP 08— NALU B8 G AN sl (NALU 199F R fefa i) , M A 1. Hap
THOLR M ALEREE R 0.

(6). PT: #ipRA, 7 fi. X1 H.264 MAUE, HHiiFBcAE —DBOAE PT fH. BIEH KT 95
AW LA, Hhab ¥k 0x60 (il 96) .

(7). SQ: J¥'5, 16 fii. JPSMEMIEAIVE, MBSy 0, fRE— RTP Hdkd, F5Em 1.

(8). TS: WHEL, 32 fi. )75 —F, BB GE W A REILE, bl 0. HHE RFC3984, i
[F1) A VE P I B 50 254 90000HZ

(9). SSRC: [FsbUitsmr, 32 fii. SSRC MZ#BEHLAER, LMIEAE[RI—A RTP Sl AT A 2P

PWEAMEM SSRC T BLAMUAE —NEZEYE, BIHE 5k 0x12345678,

5. H.264 EXRREHEELHIE]

5.1 H.264 EAFHGEH

H.264 [F2EA (elementary stream, ES) 5453 AW )2, GHEMAGGS)E (VCL) FIR 24 G e 2%
(NAL) o WA it J2 650 57 i A RIAIAT A 2827 1T 248 S T 22 47 i LA 199 ¢ TSR 4 >4 1) 2o it
AT aAMME%. 5IN NAL JHE2 5 VCL 43 Br R IAF A EE W T : o A5 5 A FER 1) 2 A 50 4y
B9, VCL #1 NAL W DAYEA[FEALEE & ESCEl: L, VCL Ml NAL 23 B et A3 7EAN R 1 b2 34
BEPy, ORANT By W 2% PRI AR VCL EURHATREA T S AL R TG £

5.2 F4EIMRERITAE (NALU)

H.264 AFEA T — %41 NALU (Network Abstraction Layer Unit ) 45k, AN A NALU i 854K
HF .. H.264 HRIRHI[2], MR EMEAEN TR, /A NALU Grsniasis: 0x000001 (a§
0x00000001) , HIK4R7"—A> NALU (MG Z A S . FEIXFERHLEITS, AR 65 25 70 A3 Hh A ke 46
fth, VER— NALU FHEEGPRIN, AR IE N — MBI, 457 NALU 458, > NALU $ooH—4
T NALU Sk (NALU Header) F7 AN 715 I8 8 (RBSP) 4. NALU Sk ifi— A5 4100,
BB R
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0[1]2[3|4[516]7]
Fototttott-t+
IFINRI] Type |

NAL Head

F: 1 4NEEss.
forbidden_zero_bit. 7£ H.264 Fyurh e TiX—Ai440h 0.

NRI: 2 4 Eb%.
nal_ref idc. H{ 00~11, LFFERXA NALU [FHEZE, 40 00 1 NALU f@fses nf LEFEm
SRR IR, AN S0 R AR IXA B

Type: 5 ANEE4F.
nal_unit_type. XA~ NALU BJCRAL. ki F:
0 B EX
1-23 NAL#HIT A NAL $I0,
24 STAP-A  H—INHKHEH
25  STAP-B  Hi—W A AH
26 MTAP16  ZMIIE 4G
27 MTAP24  ZAWHI41A
28 FU-A 73 LG
29 FU-B L ivw
30-31 #HEX

5.3 ITE#ER

KFARE—ANALY, AR & R AR, OO 25 . EIPFZ T, ML IIP )
SR /INEE I B K AR ST . EMTU (Maximum Transmission Unit ) I sk 2 2222 1P 4y Fr it e 78 LUK FRES rh AT
AR 1P R (MTUD HIR/Nh 1500 7150 W ARAEINIPEEE AR TMTU, Bl st 44 Tk
ik, EREgia R B f, WS aE, BRMSHEE. T IBEmEn S, #RTP AT
MTU i R TR IR AL, T RE S B RS () 8 4B S 20 E R AR, R K F
MTU HINALU #oo, 2T T At .

RFC3984 it T 3 HHAFEIMRTP 14475 %:

(1). Single NALU Packet: 7&—RTP £ HE e —/MNALU, EASCHO T/ 1400 -5 )NALU
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{5 SR FH X AT 5 2
(2). Aggregation Packet: E—ARTP fHHEEZANALU, XFFHR/MAINALU 0] LICRH IR 677
E NI e
(3). Fragmentation Unit: —/"NALU HZAEZARTPEH, EASCH, XFF KT 1400 F 15 FINALU
(R Iy AT IR b B
a) B— NAL BjTiER
BI—A> RTP QAL —D5E8E NALU . XFHEIL T RTP NAL SKRAFBONIR G H.264
NALU kA7 B —FE 1.
b) HEHEEN
BPnT e th 24 NAL Jocdifi—A RTP 4, 2304 4 Fiél 407 STAP-A,  STAP-B,
MTAP16, MTAP24. JRAXHRZRIME M0 E 24, 25, 26 KUK 27,
c) s EHEaEN
HITAE—A NALU HoeEe i A RTP . fAAEPIRISEEY FU-A M1 FU-B. RS0 28 AN
29,

5.3.1 BA— NAL ETiER

T NALU KN T MTU R/NMIEL,  —BeRA S — NAL BTk, 3 F—ANsa61 H.264
NALU ¥ CH 11 [Start Code] [NALU Header] [NALU Payload] —=#k/»4ljk, JLrh Start Code JHT#x
INIKE—ANALU HIGHI PG, 26200 "00 0000 01" 5% "00 0001", NALU Sk —AN7dy,  Hn#p
J& NALU Hocp %%, FTAZER "0000 01" =% "00 00 00 01" fIJF4AHS, JEHALAHE WK RTP 4
AT

0 1 2 3
01234567890123456789012345678901

R R N S S R S R R R U N A S N O S N S S S S S N S S S S SN N
IFINRI| type | |
+ot -ttt -t-t-t-+ |
| I
Bytes 2..n of a Single NAL unit |

L S O M LS e S

|
|
|
| ...OPTIONAL RTP padding |
+

St S

W —4> H.264 ] NALU S&XFER:
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[00 00 00 01 67 42 A0 1E 23 56 OE 2F ... ]

KRE—AFHISHEE NAL 0. [00 00 00 01] A PUAS AT ITFIARS, 67 & NALU 3k,
PR & NALU %5

FAERE RTP A R

[ RTP Header ] [ 67 42 A0 1E 23 56 OE 2F ]

RUR R 4 NIRRT L T .
5.3.2 AEHEHENX

R, 2 NALU K BERRRZNES, TR )L NALU HOcEE—4 RTP i,

0 1 2 3
01234567890123456789012345678901

N L S L o s T T T S g

| RTP Header |

e o o ok R SR SR T S R R R e S e (N R
|[STAP-A NAL HDR | NALU 1 Size | NALU 1 HDR |
e e st i S DR D T N R I T O O R T T N
| NALU 1 Data |

+ e S T N T N

| | NALU 2 Size | NALU 2 HDR |

B e S I e T U S YO N S Y SO Y SO S e ot
I

NALU 2 Data |

e S S

|
| :...OPTIONAL RTP padding |
T T T S

5.3.2 49 € Fragmentation Units (FUs).

M NALU MK MTU B, 26 NALU FOcH T . FKA Fragm

Units (FUs) .

42 JTUR

entation
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0 1 2 3
01234567890123456789012345678901

T T S

| FU indicator | FU header | |
B I |

I I
FU payload |

| N s S L
| :...OPTIONAL RTP padding |
T T S

Figure 14. RTP payload format for FU-A

The FU indicator octet has the following format:

01112[3141516]7|
+otttotot ottt

IFINRI| Type |

01112[3141516]7|
S S

ISIEIR| Type |

5.4 H.264 FEKERAGEHILIH

AN TERE R AT i R G0 L IG5 A i M i PN 0 o 0 TR SS G E SEAT 55 A I
H.264 UL MBI 22 A NALU 06, PHTNALU (388, SCEAHN K RTP Ak, &% RTP
Hya o kak. w2 sk v, R SRS MR RTPEDEtL, MRTP Wi HINALU I,
R 15 A AR A A TARRAR IS %I A A i R e (O ME 2R L P T s

RTP Server RTP Client
[I]I]I]I][INALU] [ 00 ]
I 0 RTPI ] [[I I NALUI [ ]
[RTPI]I]I]I][I j [ RTPI [ j
[ RTPI [ ] { RTPI [ ]
A

0 H2640 00 00000°TC
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Frp R 55 s i F) SR TR R P BT7s «

0 H2640 0000000
0000000000101
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6. EFTBI

J%
ortp ¥ 2] %
K CICH iy 2012-07-16 22:07 309 Al PFg(1) Wom %54k
ortp hixA: ortp-0.18.0.tar.gz

AE 245 window 7 32bit

6.1 windows T4&i¥ ortp. | ib

H 24T IT ortp-0.18.0\build\win32native [ TFE CHRIAT, VS2008 F LTINS, Bl gn i Hah &
WERzPE ortp.lib LLJZ ortp.dil.

6.2. £/ ortp IRMAIMIKZRF

ortp-0.18.0\src\tests I 1) win_receive L& win_sender H 3¢ &7

7t windows7 RAEH] win_receiver B &FE7R Tl R AR, XAMEHTIRTE windows XP FEANEAEN]
QOSAddSocketToFlow failed to add a flow with error 87 FLA4 ] ST A AT IR, XA iZie D RG
BVE R, TERGSCH qwavelib. FEAHE T HEIBR AL, XL THTILAS ortp FRCA S, %t ortp0.18 AR
PHREAT T 1B

rtp_session_inet.c

* set socket options (but don't change chosen states) */
[*

rtp_session_set_dscp( session, -1);
rtp_session_set_multicast_ttl( session, -1);
rtp_session_set_multicast_loopback( session, -1);

*/
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i,

6.4

6.3 %% H. 264 3 3mbs

ortp F2LH win_receive PL & win_sender — ik k1% 160 AT HOEE . (HIRAIAERIZE T H.264 R
RFIR T3 R 3% 2000-3000 5 (1%, KT ortp &1k H.264 WA, wTLIS2% .

ortp Zi FE /s A A

WK RTP &4 1 1 38 AR R 8%

B T R SC TR B TR B R R AR RN [ 2 A, {E ortp HP win_receive Wb TR TR

rtp_session_set_recv_buf_size(rtp_session_mgr .rtp_session , recv_bufsize);
X HLI recv_bufsize #2425 L win_sender

sended_bytes = rtp_session_send_with_ts (rtp_session_mgr .rtp_session ,
(uint8_t *) send_buffer,

wraplen,

rtp_session_mgr.cur_timestamp );

] wrapLen K, 15 IZE receive s I AN N 45 1%

ortp-warning-Error receiving RTP packet: Error code : 10040, err num [10040],error [-1]

—AMEE H. 264 4RED, rtp ZIXIBUW, R7E mpd LHRY/NERF

ortp_test.rar

G PEIAES . vs2008

W4 SCAF AL fs T ffmpeg LUK ortp (NhAHERLE, HARIERT 2 TR R B e TRt 4 g

BB AN TR o DR XA N — NI H B — P80, YA T A 28U R AN, TR B R A

Il

KREAER IR ZEEE

TR ZEPEAED .
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6.5 {X#3

[lreceiver
//[cpp] view plaincopyprint?
#include <string.h>

#include "ortp/ortp.h™

extern "C"{
#include <libavformat/avformat.h>

#include <libswscale/swscale.h>

bool m_bExit = FALSE;

struct RtpSessionMgr
{
RtpSession *rtp_session;

int timestamp;

RtpSessionMgr rtp_session_mgr;

const int timestamp_inc = 3600; // 90000/25

const char recv_ip[] ="127.0.0.1";
const int recv_port = 8008;
const int recv_bufsize = 10240;

unsigned char *recv_buf;

1 Sk R U E
#define CMD_HEADER_LEN 10
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1% R Sk E S+

static uints_t CMD_HEADER_STR[CMD_HEADER_LEN]
{ OXAA 0xA1,0xA2,0xA3,0xA4,0xA5,0xAB,0xA7,0xA8,0xFF };

[kl VNI R TS S W
typedef struct _sFrameHeader

{
% fir S GARFRR %

unsigned char cmdHeader[CMD_HEADER_LEN];

[** RAENEE S 0~7*/

unsigned char chld;

P BRI, E s AU

unsigned char dataType;

1 b X B R >/
uint32_t len;

P TR+

uint32_t timestamp;

}FrameHeader;

s
AVOutputFormat *fmt;

AVFormatContext *oc;

AVStream *video_st;

AVCodecContext *codecContext;

const int image_width = 704;

const int image_height = 576;
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const int frame_rate = 25;

static int frame_count;

BOOL ctrIHandlerFunction(DWORD fdwCtrIType)

{

switch (fdwCtrlType)

{
// Handle the CTRL+C signal.

/I CTRL+CLOSE: confirm that the user wants to exit.

case CTRL_C EVENT:

case CTRL_CLOSE_EVENT:

case CTRL_BREAK EVENT:

case CTRL_LOGOFF_EVENT:

case CTRL_SHUTDOWN_EVENT:
m_bExit = TRUE;

return TRUE;

default;

return FALSE;

void rtplnit()

{

int ret;

WSADATA wsaData;

[** ¥1h5 4k winsocket */
if (WSAStartup(MAKEWORD(2,2), &wsaData) != 0)
{

fprintf(stderr, "WAStartup failed'\n");

return ;
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ortp_init();

ortp_scheduler_init();

rtp_session_mgr.rtp_session = rtp_session_new(RTP_SESSION_RECVONLY);

rtp_session_set _scheduling_mode(rtp_session_mgr.rtp_session, 1);
rtp_session_set _blocking_mode(rtp_session_mgr.rtp_session, 1);

rtp_session_set local_addr(rtp_session_mgr.rtp_session, recv_ip, recv_port);

rtp_session_enable_adaptive_jitter_compensation(rtp_session_mgr.rtp_session, TRUE);

rtp_session_set_jitter_compensation(rtp_session_mgr.rtp_session, 40);

rtp_session_set payload_type(rtp_session_mgr.rtp_session, 34);

rtp_session_set recv_buf size(rtp_session_mgr.rtp_session, recv_bufsize);

rtp_session_mgr.timestamp = timestamp_inc;

int rtp2disk()
{

int err;

int havemore = 1;

while (havemore)

{

err = rtp_session_recv_with_ts(rtp_session_mgr.rtp_session,
(uint8_t *)recv_buf, recv_bufsize,

rtp_session_mgr.timestamp, &havemore);

if (havemore)
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printf("==> Warning: havemore=11\n");

if (err >0)
{

FrameHeader *frameHeader;

printf(“receive data is %d\n", err);

frameHeader = (FrameHeader *)recv_buf;

printf(“frame_len = %d\n", frameHeader->len);

AVPacket pkt;

av_init_packet(&pkt);

pkt.stream_index= video_st->index;

pkt.data= recv_buf + sizeof(FrameHeader);

pkt.size = frameHeader->len; // not the video_outbuf_size, note!
I/ write the compressed frame in the media file

err = av_write_frame(oc, &pkt);

if (err 1= 0)
{
printf("av_write_frame failed\n");
}
}
}
return O;

AVCodecContext* createCodecContext(AVFormatContext *oc)

{

AVCodecContext *video_cc = avcodec_alloc_context();
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video_cc = avcodec_alloc_context();
if ('video_cc)
{
fprintf(stderr, "alloc avcodec context failed\n™);

exit(1);

video_cc->codec_id = (CodecID)CODEC_ID_H264;
video_cc->codec_type = AVMEDIA TYPE_VIDEOQ,;

video_cc->me_range = 16;
video_cc->max_qdiff = 4;
video_cc->gmin = 10;
video_cc->gmax =51,

video_cc->qcompress = 0.6f;

[* put sample parameters */

video_cc->bit_rate = 400000;

/* resolution must be a multiple of two */
video_cc->width = image_width;

video_cc->height = image_height;

/* time base: this is the fundamental unit of time (in seconds) in terms
of which frame timestamps are represented. for fixed-fps content,
timebase should be 1/framerate and timestamp increments should be
identically 1. */

video_cc->time_base.den = frame_rate;

video_cc->time_base.num =1,

video_cc->gop_size = 12; /* emit one intra frame every twelve frames at most */

Page- 24 -



video_cc->pix_fmt = PIX_FMT_YUV420P;

I/l some formats want stream headers to be separate

if(!strcmp(oc->oformat->name, "mp4™) | Istrcmp(oc->oformat->name,
|| 'strcmp(oc->oformat->name, "3gp™))

video_cc->flags |= CODEC_FLAG_GLOBAL_HEADER;

return video_cc;

void openVideo(AVFormatContext *oc)

{
AVCodec *codec;

/* find the video encoder */
codec = avcodec_find_encoder(codecContext->codec_id);
if (Icodec) {

fprintf(stderr, "codec not found\n™);

exit(1);

/* open the codec */
if (avcodec_open(codecContext, codec) < 0) {
fprintf(stderr, "could not open video codec\n™);

exit(1):

void ffmpegEncodelnit()
{

// initialize libavcodec, and register all codecs and formats

av_register_all();

"mOV")
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char filename[] = “test.mp4";

fmt = av_guess_format(NULL, filename, NULL);

oc = avformat_alloc_context();

oc->oformat = fmt;

fmt->video_codec = (CodecID) CODEC_ID_H264;

_snprintf(oc->filename, sizeof(oc->filename), "%s", filename);

/ add the video streams using the default format codecs and initialize the codecs
video_st = NULL;
if (fmt->video_codec '= CODEC_ID_NONE) {
video_st =av_new_stream(oc, 0);
if (lvideo_st) {
fprintf(stderr, "Could not alloc stream\n™);

exit(1);

/I alloc codecContext
codecContext = createCodecContext(oc);

video_st->codec = codecContext;

/I set the output parameters (must be done even if no parameters).
if (av_set_parameters(oc, NULL) <0) {
fprintf(stderr, "Invalid output format parameters\n™);

exit(1):

dump_format(oc, O, filename, 1);
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/* now that all the parameters are set, we can open the audio and
video codecs and allocate the necessary encode buffers */
if (codecContext)

openVideo(oc);

Il open the output file, if needed
if ((fmt->flags & AVFMT_NOFILE)) {
if (url_fopen(&oc->pb, filename, URL_WRONLY) < 0) {
fprintf(stderr, "Could not open '%s"\n", filename);

exit(1);

I/ write the stream header, if any

av_write_header(oc);

void ffmpegEncodeClose()

{

inti;

/* close each codec */
if (video_st)

avcodec_close(video_st->codec);

I/ write the trailer, if any

av_write_trailer(oc);

[* free the streams */
for(i = 0; i < oc->nb_streams; i++) {
av_freep(&oc->streams[i]->codec);

av_freep(&oc->streamsJi]);
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if (1(fmt->flags & AVFMT_NOFILE)) {
/* close the output file */

url_fclose(oc->pby);

/* free the stream */

av_free(oc);

int main()

{

recv_buf = (uint8_t *)malloc(recv_bufsize);

rtpInit();

ffmpegEncodelnit();

1 INSTALL THE CONTROL HANDLER ===============

if (SetConsoleCtrIHandler( (PHANDLER_ROUTINE) ctrlHandlerFunction, TRUE) == 0)

{
printf("==> Cannot handle the CTRL-C...\n");

printf("==> RTP Receiver started\n");
while (m_bEXxit == FALSE)
{

rtp2disk();

rtp_session_mgr.timestamp += timestamp_inc;
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printf("==> Exiting\n");

free(recv_buf);

ffmpegEncodeClose();

rtp_session_destroy(rtp_session_mgr.rtp_session);

ortp_exit();

[/Isender

#include <ortp/ortp.h>

#include <string.h>

extern "C"{
#include <libavformat/avformat.h>

#include <libswscale/swscale.h>

h

struct RtpSessionMgr

{
RtpSession *rtp_session;
uint32_t timestamp_inc;
uint32_t cur_timestamp;
b

RtpSessionMgr rtp_session_mgr;

const char g_ip[] = "127.0.0.1";

const int g_port = 8008;
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const uint32_t timestamp_inc = 3600; // 90000 / 25

const int image_width = 704;
const int image_height = 576;
const int frame_rate = 25;

static int frame_count, wrap_size;

AVCodecContext *video_cc;

AVFrame *picture;

1 SRR U
#define CMD_HEADER_LEN 10

1 WGk E
static uint8_t CMD_HEADER_STR[CMD_HEADER_LEN]
{ OXAA,0xA1,0xA2,0xA3,0xA4,0xA5,0xA6,0xA7,0xA8,0xFF };

kel VY DRSS =S
typedef struct _sFrameHeader

{
> A ARRARI ¥

unsigned char cmdHeader[CMD_HEADER_LEN];

[ REEIEIE S 0~7*

unsigned char chld;

P BRI, E B AU

unsigned char dataType;

P G X (P ER K~/
uint32_t len;
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uint32_t timestamp;

}FrameHeader;

/I set frame header

FrameHeader frameHeader;

void rtplnit()

{
char *m_SSRC;

ortp_init();
ortp_scheduler_init();

printf("Scheduler initialized\n");

rtp_session_mgr.rtp_session = rtp_session_new(RTP_SESSION_SENDONLY);

rtp_session_set_scheduling_mode(rtp_session_mgr.rtp_session, 1);
rtp_session_set blocking_mode(rtp_session_mgr.rtp_session, 1);
rtp_session_set_remote_addr(rtp_session_mgr.rtp_session, g_ip, g_port);

rtp_session_set send_payload_type(rtp_session_mgr.rtp_session, 34); // 34 is for H.263 video frame

m_SSRC = getenv("SSRC");
if (m_SSRC != NULL)
{

rtp_session_set_ssrc(rtp_session_mgr.rtp_session, atoi(m_SSRC));

rtp_session_mgr.cur_timestamp = 0;

rtp_session_mgr.timestamp_inc = timestamp_inc;
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printf(rtp init success\n™);

int rtpSend(unsigned char *send_buffer, int frame_len)

{
FrameHeader *fHeader = (FrameHeader *)send_buffer;
fHeader->chld = 0;
fHeader->dataType = 0; // SESSION_TYPE_VIDEO
fHeader->len = frame_len;
fHeader->timestamp = 0;
printf(“frame header len = %d\n", fHeader->len);
int wrapLen;
wrapLen = frame_len + sizeof(FrameHeader);
int sended_bytes;
sended_bytes = rtp_session_send_with_ts(rtp_session_mgr.rtp_session,
(uint8_t *)send_buffer,
wraplen,
rtp_session_mgr.cur_timestamp);
rtp_session_mgr.cur_timestamp += rtp_session_mgr.timestamp_inc;
return sended_bytes;
}

void createCodecContext()

{

video_cc = avcodec_alloc_context();

if (lvideo_cc)
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fprintf(stderr, "alloc avcodec context failed\n™);

exit(1);

video_cc->codec_id = (CodecID)CODEC_ID_H264;
video_cc->codec_type = AVMEDIA TYPE_VIDEO;

video_cc->me_range = 16;
video_cc->max_qdiff = 4;
video_cc->gmin = 10;
video_cc->gmax =51,

video_cc->qcompress = 0.6f;

[* put sample parameters */

video_cc->bit_rate = 400000;

/* resolution must be a multiple of two */
video_cc->width = image_width;

video_cc->height = image_height;

[* time base: this is the fundamental unit of time (in seconds) in terms
of which frame timestamps are represented. for fixed-fps content,
timebase should be 1/framerate and timestamp increments should be
identically 1. */

video_cc->time_base.den = frame_rate;

video_cc->time_base.num =1,

video_cc->gop_size = 12; /* emit one intra frame every twelve frames at most */

video_cc->pix_fmt = PIX_FMT_YUV420P;
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AVFrame *allocPicture(int pix_fmt, int width, int height)
{

AVFrame *picture;

uint8_t *picture_buf;

int size;

picture = avcodec_alloc_frame();
if (Ipicture)
return NULL;

size = avpicture_get size((PixelFormat)pix_fmt, width, height);
picture_buf = (uint8_t *)av_malloc(size);
if (Ipicture_buf) {
av_free(picture);
return NULL;
}
avpicture_fill((AVPicture *)picture, picture_buf, (PixelFormat)pix_fmt, width, height);

return picture;

void openVideo()
{

AVCodec *video_codec;

I* find the video encoder */
video_codec = avcodec_find_encoder(video_cc->codec _id);
if (lvideo_codec) {

fprintf(stderr, "codec not found\n");

exit(1):

/* open the codec */
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if (avcodec_open(video_cc, video_codec) < 0) {
fprintf(stderr, “could not open video codec\n™);

exit(1);

* allocate the encoded raw picture */
picture = allocPicture(video_cc->pix_fmt, video_cc->width, video_cc->height);
if (Ipicture) {

fprintf(stderr, "Could not allocate picture\n™);

exit(1);

[* prepare a dummy image */

void fill_yuv_image(AVFrame *pict, int frame_index, int width, int height)

{

intx,y,i;

i = frame_index;

1*Y *|
for(y=0;y<height;y++) {
for(x=0;x<width;x++) {

pict->data[0][y * pict->linesize[0] + X] =x +y +i* 3;

[* Cb and Cr */
for(y=0;y<height/2;y++) {
for(x=0;x<width/2;x++) {
pict->data[1][y * pict->linesize[1] + X] =128 +y +i * 2;

pict->data[2][y * pict->linesize[2] + X] =64 + X + i * 5;
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void ffmpeglnit()
{

/I initialize libavcodec, and register all codecs and formats

av_register_all();

/I create a codec context

createCodecContext();

// open H.264 codec

openVideo();

void getEncodedFrame(unsigned char *buffer, int& len)

{
int out_size;
fill_yuv_image(picture, frame_count, video_cc->width, video_cc->height);
I/ encode the frame
out_size = avcodec_encode_video(video_cc, buffer, wrap_size-sizeof(FrameHeader), picture);
len = out_size;
frame_count++;
}
int main()
{

unsigned char *send_outbuf;
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unsigned char *video_part;

frame_count =0;
wrap_size = 20000;

send_outbuf = (unsigned char *)malloc(wrap_size);

Il copy cmdHeader to framelnfo

memcpy(frameHeader.cmdHeader, CMD_HEADER_STR,CMD_HEADER_LEN);

memcpy(send_outbuf, &frameHeader, sizeof(FrameHeader));

video_part = send_outbuf + sizeof(FrameHeader);

ffmpeglnit();

rtpInit();

while (1)
{

int frame_len;
/I get encode frame

getEncodedFrame(video_part, frame_len);

printf("encodecFrame length is : %d\n", frame_len);

if (frame_len > Q)

{

rtpSend(send_outbuf, frame_len);

rtp_session_destroy(rtp_session_mgr.rtp_session);

free(send_outbuf);
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/I Give us some time

Sleep(250);

ortp_exit();
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