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A URL
MPEG1 (mpeg_play) http://bmrc.berkeley.edu/frame/research/mpeg/mpeg_play.html
MPEG2 http://www.mpeg.org/MPEG/video/mssg-free-mpeg-software.html
H.264/AVC (JM) http://iphome.hhi.de/suehring/tml/
H.264/SVC (JSVM) http://ftp3.itu.ch/av-arch/jvt-site/
T, 2 http://sourceforge.net/softwaremap/trove list.php?form cat=125
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A URL
OpenH323 (ITU-T H.323) http://www.openh323.org
Mbone Tools (RTP/SDP/SIP/SAP) | http://www-mice.cs.ucl.ac.uk/multimedia/software/
Apple Open Project (RTSP) http://developer.apple.com/quicktime/
Project Mayo (RTSP) http://www.projectmayo.com/
Z Dt (sourceforge.net) http://sourceforge.net/

TZV—=V T =T OFNFGT, 70T T I TORMENRDND,

o "AFVa—REFyrua—RLTA AR (LUL 1),

e tar "N—/L&E X 7> — KLT, configure & make (L1 2),

o tar R—/LA XU m—RLTY—Ra— RElal, LEIZGCTEE (LL3),
ZOEETIE, LUV 3, bbb Y —Ra— ROUETIESCHERIEICOWTEAT 5,
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(1) OpenH323 71 = 7 F® tar A—/V & X 71— KL, make #1T\, FT L THL,

(2) Mbone Tooles @ VIC, RAT. SDR @ tar R—/L&Z X v > — R L, make #17V, FEITL TH X,
Fo, AT XX A NEREIT->TAHAE LANNTHILUEV /LT F v A ML—F OFTEITARE),
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main() {

init(); /] L (A EDHER, &5 A —24811E)
while(1) {
read () ; /] BRI 7 A IIFEHAH or Fx¥ TF ¥
encode () ; // ETFA-T>a—FK
write(); /] BRI TAILEEHL or Ry FI—VEE
}
close(); [/ ¥THNE (AR, SIERTOE)
b) ©T7FTa—%
main() {
init(); /] EE (A EDHER, &5 A —24811E)
while(1) {
read () ; /] EMET 7 A IFEHAH or v RT—HFE
decode () ; // ETA -Ta—F
display(; // Fwx WIN32, X11 %)
}
close(); // BTHRE (AEYRK. RRROKTLE)

# 2 @ encode() B4 L decode() BB FTHZH IV LEFELLEL LR IDIHIITRD, SFSE R
JEMET AT LT DY —Aa— FRA SN TWA N, BEL 0OEWZZHiv, iz

LTWno,

# 3: encode() BE%x L decode() BA% D F &
(a) encode() Ei%k

// EYF g
E9FvAySdESHL
/] AT A RNE

encode () {
picture_header () ; //

while(slice) {

slice_header () ; /] RTARANYHEEHL
while (macroblock) { // =B Joyyng
motion_estimation() ; /] BEBRH
motion_compensation() ; /] ENEHE TR
mb_header () ; /) RoBIJOvIAyFTEEHL
while(block) { // T A8
det () ; // DCT (BBRa+ 4 %)
quantization(); // EFIE




huffman () ; /] NIIUFEEEHL
i_quantization(); // W=EFIt

i_dct(; //  #DCT
frame_update () ; // TL—LAEYEFH

(b) decode() BH%%

decode () { /] EVF g
picture_header_search(); /] EO9FeAvEERER-ES
while(slice) { /] R4 RN

slice_header_search() ; /] RTARANYTFER-EF
while (macroblock) { // Xy BJoy e
mb_header_decode () ; // Ry BITAvIANYTES
motion_compensation() ; /] ENEHETFE
while(block) { // TRy g
i_huffman() /] NI UEF
i_quantization(); // MEFIt
i_dct(; //  #DCT
frame_update () ; /] TL—LAEYEFH
}
}
}

}
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JEMEA B Y — A& HHGE, By NEMAICHERAZID H L, 200 2R ICABE LRIT X7 670,
ZITIRE Y MO 72D OO F E T D,
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W5, EfET —# %3y 7 7 (buffer.data) (2L, Ny 7 7 EDONLE (buffer.pointer) . & DALE
\ZXFI 95 unsigned int B E (buffer.current), ZOF O > A4 7%~ ME (buffer.offset), %
BH - FHLAEND, n By NEMOT —X OFRR (show_bits) & HifF (get_bits) ZFEHL L T\ 5,
7720, ZZIOR LEEBNEEIAR Ch v . EFRIT buffer.data WOT — X &R D7 o TE b, #
HANFE LR UE R b 720,

EMHEI7FAIL
buffer.pointer
buffer.data | | |¥ I\l | | l I:I:]
e T
e i
buffercurrent [ T T T T Rl]— [T]  (unsigned int: 32 bits)
L__Y__J

l buffer.offset
show_bits() : EWFRTDH
get_bits() : EwkER#R. current, offset E#

20 By MUEEOFHE (5 =— 1)

x4 vy MBSO

/] EfER b —LEERMH - EET HEER
struct Buffer {

unsigned int *data; /] INY D FT—H
/] Ny D7 T—REDINA MIE
/] BED int BF—4

// BED intBF—20E Y MIE

unsigned int pointer;
unsigned int current;
unsigned int offset;
}:
struct Buffer buffer;

/l Ev IR (EFED)

unsigned int bitmask[32] = { // Ev kRS (1~32EvY FIRY)

0x80000000,
0x8000000,
0xf800000,
0x 80000,
Oxfff8000,

0xc0000000,
0xfc000000,
0xffc00000,
0xfffc0000,
Oxffffc000,

0xe0000000,
0xfe000000,
0xffe00000,
0xfffe0000,
Oxffffe000,

0xf0000000,
0xf000000,
0x 00000,
Oxff0000,
OxffF000,




Oxfffff800, Oxfffffc00, Oxfffffe00, OxffffffoO,
Oxffffff80, OxffffffcO, Oxffffffe0, Oxfffffffo,
OxFFFffff8, Oxfffffffc, Oxfffffffe, Oxffffffff

// n Ev hERRTHEH GE)
unsigned int show bits_x(unsigned int num, unsigned int mask, unsigned int shift) {
int b0, result;

// current TG offset Ew F&ERD/INA FOLEE Y kA5 result ZIERK
b0 = buffer.offset + num;
if(b0 > 32) {

b0 —= 32;

result = ((buffer.current & mask) >> shift) |

(buffer. data[buffer. pointer+1] >> (shift + (nhum-b0)));

| else {

result = ((buffer.current & mask) >> shift);
}

return result;

//n Ev hFRTRTHEH EE
unsigned int show_bits(unsigned int num) {

return show_bits_x(num, bitmask[num-1], 32-num) ;

// n Ev FIGT S8 (GE)
unsigned int get_bits_x(unsigned int num, unsigned int mask, unsigned int shift) {

int result;

/] BREY FERDNA FDLEGEY kA5 current ZEH
buffer. offset += num;
if (buffer. offset >= 32) {
buffer. offset —= 32;
buffer. pointer++;
if (buffer. offset > 0) {
buffer.current |= (buffer.datal[buffer.pointer] >> (num-buffer.offset));
}
result = (buffer.current & mask) >> shift;




buffer. current = buffer. data[buffer. pointer] << buffer. offset;
} else {
result = (buffer.current & mask) >> shift;

buffer. current <<= num;

}

return result;

// nEvw FRBT L8 GEE)
unsigned int get_bits(unsigned int num) {

return get_bits_x(num, bitmask[num-1], 32-num);

322, RZ—ta—FRR (RF—ba—F - ¥—7F)
EF A 2—7 TIEAZ— ha— Ry —FIBICETEND, BEFIE LT, RO oB%EFb5h
%o
o 7= FRORT L— LB A > P OBEE (€7 F v~ ¥)
o RTP IZHF /37 v MNEFEXIH L L COBABRA > FOBEHR (E7 Fr oy F AT ANy 4
FHEH~—)

buffer.data

.................................... OO OO O 1 XX s ——

next_start _code( )

AR—ka—Fk:
#define SEQ_START_CODE 0x000001 b3
#define SEQ_END_CODE 0x000001 b7
#define GOP_START_CODE 0x000001 b8

#define PICTURE_START_CODE 0x000001 00
#define SLICE_MIN_START_CODE 0x000001 01
#define SLICE_MAX_START_CODE  0x000001 af

X3: AH¥—ha— K —FDE

X 3%, A¥—hra—RK¥—FOFHEH L, MPEG-1 Video DEDA Y — ha— RF—EE2RLTN5,

AL —ka— ROEY FiZidv—nnd v, MPEG-1 Video D4, A ¥ — ha— K 16 5T
0x00000100 ~ 0x000001xx

OFPIZ 2T TR B2\, TDO—FH T, fFEfb—nE LT, A¥—ha—KENf hTT74 08

THY ., M OAZ— |k a— FLSMT 0x000001 24 L TER B0, 207, EMA U —LFZ

0x000001 @ 3 /XA FDOWOEEETIIE, A¥—Fha— RRYy—FE2EBTXx5H, £5I101F. ZhadE




¥4 % next_start_code() Bi%ct = D] (header_search() BE%) %4,

# 5 : next_start_code() B9%%

#tdefine SEQ_START_CODE 0x000001b3
#tdefine SEQ_END_CODE 0x000001b7

#tdefine GOP_START_CODE 0x000001b8
#tdefine PICTURE_START_CODE 0x00000100
#tdefine SLICE_MIN_START_CODE 0x00000101
#tdefine SLICE_MAX_START_CODE 0x000001af
#tdefine EXT_START_CODE 0x000001b5
#tdefine USER_START_CODE 0x000001b2
#tdefine SEQUENCE_ERROR_CODE 0x000001b4

// A& —bFa—FY9—FEH
bool next_start_code() {
int state;
int byteoff, data;

/] =R~y (FtR)
/] =R AYE ($ET)
// GOP Ny &

/] EVFx -~vs

/] RSAR = ~NyE (&)
/] RSAR = ~Ny& (]&K)

/] N T SA4 2 GREIRIZ/NA FEFRIZ buffer. offset Z&HE5)

byteoff = buffer.offset % 8;
i f (byteoff 1= 0) flush_bits(8-byteoff) ;

// RRA—ba—F-HY—F
state = 0;
while (buffer. datali]) {
data = get_bits(8);
if(data == 0x00) {
if(state<2) state++;
| else if(data == 0x01) {
if (state==2) state++;
else state = 0;
} else {
state = 0;
}
if(state == 3) |

// AREEEH (3 H—F RN

/] N ITFITT—ahHERYERT S
// 8bit &

// 0x00 or 0x0000

// H—FIEh
// 0x000001 ?

[/ H—FH
[/l H—FREK
// 0x00, 0x01 List
[l H—FKRK

// 0x000001 AR DOM>F=HZBEDH

buffer. offset = buffer. offset - 24;

if (buffer. offset < 0) {
buffer. offset += 32;

buffer. pointer—;




buffer. current = buffer. data[buffer. pointer] << buffer.offset;
} else {

buffer. current = buffer. data[buffer. pointer] << buffer.offset;
}

return OK; /] H—F 3 (0K)
}
i /] RDINA kA
}
return ERROR; // B—F KB (ERROR)

// A& —bka— FH—FEHOERH
bool header_search() {
bool result;

unsigned int code;

// RRA—ba—F - H—F
result = next_start_code() ;
if(result) code = get_bits(8);
else return ERROR;
switch (code) {
case SEQ_START_CODE:
/] =T UR LA YRE,
break;
case GOP_START_CODE:
// GOP LA 5028,
break;
case PICTURE_START_CODE:
[/l ED9FxLAYVE,
break;
default:
return ERROR;
}

return OK;
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> T7ANATL, T ANMBIENENOT =2 (RA 2 or BlA) EHEFRT D,

> BN L FEROT — RN T — 2 AN EIT O K olca— REBINT 5,

o HURIGIE LT, K 6ITTFTEEMERET D, 7477V (DLL{k) LTH I\,

# 60 A U — LSO BEAERR OB

(@ = a—%

video_init(); // EME (A B VYR, E8N\ZA—2%H1L)
video_encode (&YUV, &stream); // EFA-Tra—FK (YUV: AAE{E. stream: EHER LYY —L)
video close(); // ETHNE (AEBKR., &EKRTILIE)




W) 7=—¥

video_init(; // e (A TR, &5 A—52H#1b)
video_decode (&stream, &YUV); // ETA - Fa—F (stream: EHA ) —L, YUV: EEHE)
video_close(); // BTHRE (AT KR, £EERTOE)

S50, BEFAa—F o 7 13 L CHIEZEE (7o — B NEND T, Cr+ DY T A% AN,
ETOELHITHTEMELTLESTH LW (FOBBRFNRLTL 72 B),

R T C++7 7 ADH

class VideoEncoder {

private:
int *YUV; // YW AH
int *stream; /] EMER Y —L
public:
bool init(; // ¥EE QRSS2 THAED
bool encode () ; // ETA-Tva—F
bool close(); // BTRE (FaAVRX S92 THHE)

class VideoDecoder {

private:
int *stream; /] EMER Y —L
int *YUV; // YOV 5
public:
bool init(Q: // e QYRS A2 TEHAD
bool decode () ; // ETA -Ta—F
bool close(); // BTRE (FAVRX S92 THHE)
}:
H RS

(5) mpeg_play =° H26L O Y —A7 7 A VX Tra— KL, 77 A VAL A R Y — A AH
I BSERE LT L THAS, SHIT, L ER LEBKOIBTT 7 A VAHAEIT,
HEDY—ALFRICENEEZTDHZ L AR LRIV,
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42. {ErD/—F
a2 DNR—=FDRA L FEFELOBELUTOLITRD,

(@) ¥ 7F . 4, TCP/IP : HiE#ti HP &8
(b) encode. decode : 3 Hiz

(c) RTP/RTCP :
RTP, RTCP % [LE(c5HE7 5, RFC1889 (21X, LAT D% 81Z/~x9 RTP ~v ¥, RTCP /37 v F O
ERGL OB FLH ST b,

# 8 RTP ~v %, RTCP /37 v F &R R (RFC1889)

typedef unsigned char u_int8;
typedef unsigned short u_int16;
typedef unsigned int u_int32;
typedef short int16;

// RTP Header

typedef struct {
unsigned int version:2; /% protocol version */
unsigned int p:1; /% padding flag */

unsigned int x:1; /* header extension flag */




unsigned int cc:4;
unsigned int m:1;
unsigned int pt:7;
u_int16 seq;
u_int32 ts;
u_int32 ssrc;
u_int32 csrcl1];

} rtp_hdr_t;

// RTCP Common Header
typedef struct {

unsigned int version:2;

unsigned int p:1;
unsigned int count:5;
unsigned int pt:8;
u_int16 length;

} rtcp_common_t;

// RTCP Report Block
typedef struct {

u_int32 ssrc;

unsigned int fraction:8;

int lost:24;
u_int32 last_seq;
u_int32 jitter;

u_int32 lsr;
u_int32 dlsr;
} rtep_rr_t;

// RTGP SDES

typedef struct {
u_int8 type;
u_int8 length;
char data[1];

} rtep_sdes_item_t;

// RTCP Packet
typedef struct {

rtcp_common_t common;

*

/

/%
/%
/%
/%
/%

/%
/%
/%
/%
/%

/%
/%

/%

CSRC count */

marker bit */

payload type */

sequence number */
timestamp */
synchronization source */
optional CSRC list */

protocol version */
padding flag */

varies by packet type */
RTCP packet type */

pkt len in words, w/o this word */

data source being reported */
fraction lost since last SR/RR */
cumul. no. pkts lost (signed!) */
extended last seqg. no. received */
interarrival jitter */

last SR packet from this source */

delay since last SR packet */

type of item (rtcp_sdes_type_t) */
length of item (in octets) */

text, not null-terminated */

common header */




union {

// Sender Report (SR)

struct {
u_int32 ssrc; /% sender generating this report */
u_int32 ntp_sec; /% NTP timestamp */
u_int32 ntp_frac;
u_int32 rtp_ts; /% RTP timestamp */
u_int32 psent; /* packets sent */
u_int32 osent; /* octets sent */
rtep_rr_t rr[1]; /* variable-length list %/

} sr;

// Receiver Report (RR)

struct {
u_int32 ssrc; /* receiver generating this report */
rtep_rr_t rr[1]; /* variable-length list %/

}orr;

// Source Description (SDES)

struct rtop_sdes {

u_int32 src; /* first SSRC/CSRC */
rtop_sdes_item_t item[1]; /* list of SDES items */
} sdes;
// BYE
struct {
u_int32 srcl11; /* list of sources */
} bye;

} rtep_t;
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