mpeg_play (MPEG-1 Video)

URL

http://bmrc.berkeley.edu/frame/research/mpeg/mpeq_play.html

Project Mayo (MPEG-4 Video)

http://www.projectmayo.com/

ITU-T H.26L

http://www.tnt.uni-hannover.de/js/project/vceq/

OggVorbis

http://www.vorbis.com/

(sourceforge.net)

http://sourceforge.net/

(b)

OpenH323 (ITU-T H.323)

URL
http://www.openh323.org

Mbone Tools (RTP/SDP/SIP/SAP)

http://mww-mice.cs.ucl.ac.uk/multimedia/software/

Apple Open Project (RTSP)

http://developer.apple.com/quicktime/

Project Mayo (RTSP)

http://www.projectmayo.com/

(sourceforge.net)

http://sourceforge.net/

o tar

o tar

( 1)

configure & make ( 2)



http://bmrc.berkeley.edu/frame/research/mpeg/mpeg_play.html
http://www.projectmayo.com/
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http://www.vorbis.com/
http://sourceforge.net/
http://www.openh323.org/
http://www-mice.cs.ucl.ac.uk/multimedia/software/
http://developer.apple.com/quicktime/
http://www.projectmayo.com/
http://sourceforge.net/

(

(1) OpenH323 tar make
(2) Mbone Tooles VIC RAT SDR tar make
(LAN
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main() {

init(); // (
while(1) {
read(); //
encode(); //
write(); //
}
close(); // (
}
(b)
main() {
initQ); // (
while(1) {
read(); //
decode(); //
display(Q); // (WIN32 X11 )
}
close(); // (
}
2 encode() decode()
3: encode() decode()
(a) encode()
encode() { //
picture_header(); //
while(slice) { //
slice_header(); //
while(macroblock) { //
motion_estimation(); //
motion_compensation(); //
mb_header(); //
while(block) { //
det(); /7 DCT (

quantization(); //




huffman(); //
i_quantization(); //
i_dct(Q); // DCT
frame_update(); //
}
}
}
}
(b) decode()
decode() { //
picture_header_search(); //
while(slice) { //
slice_header_search(); //
while(macroblock) { //
mb_header_decode(); //
motion_compensation(); //
while(block) { //
i_huffman(); //
i_quantization(); //
i_dctQ); // DCT
frame_update(); //
}
}
}
}
3.2.
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o
o
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(buffer.data) (buffer.pointer)
unsigned int (buffer.current) (buffer.offset)
n (show_bits) (get_bits)
buffer.data

buffer.pointer

(
buffer.data | | | ) I\I | ‘ l I:I:]
/ / ----
VA .
A N
buffer.current | | | | | |*| | ......................................... Dj (unsigned int: 32 bltS)
- \

l buffer.offset

show_hits() :
get_hits() : current, offset
2 ( )
4.
//
struct Buffer {
unsigned int *data; //
unsigned int pointer; //
unsigned int current; // int
unsigned int offset; // int
}:
struct Buffer buffer;
/7 ( )
unsigned int bitmask[32] = { // (1 32 )

0x80000000, 0xcO000000, 0xe0000000, 0xfOO00000,
0xf8000000, Oxfc000000, Oxfe000000, O0xFF000000,
0xff800000, Oxffc00000, Oxffe00000, OxFF00000,
Oxfff80000, Oxfffc0000, Oxfffe0000, OxFFf0000,
Oxffff8000, OxfFffc000, OxfFffe000, OxFFFff000,




OxFFFFf800, OxFFFffc00, OxfFfffe00, OxFFFfffo0,
OXTFFFFf80, OxFFFFffcO, OxFFffffe0, OXFIFffffo,
OXFFFFFfrf8, OxFFfffffc, Oxfffffffe, OxFIffffff

};

// n ( )
unsigned int show_bits_x(unsigned int num, unsigned int mask, unsigned int shift) {
int b0, result;

// current offset result
b0 = buffer.offset + num;
if(b0 > 32) {

b0 -= 32;

result

((buffer.current & mask) >> shift) |
(buffer.data[buffer.pointer+l] >> (shift + (num-b0)));

} else {
result = ((buffer.current & mask) >> shift);
}
return result;
}
//n « )

unsigned int show_bits(unsigned int num) {

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

}

// n ¢ )

unsigned int get_bits_x(unsigned int num, unsigned int mask, unsigned int shift) {
int result;
// current

buffer.offset += num;
if(buffer.offset >= 32) {
buffer.offset -= 32;
buffer.pointer++;
if(buffer.offset > 0) {
buffer.current |= (buffer.data[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;

// n

)

unsigned int get_bits(unsigned int num) {

return get bits x(num, bitmask[num-1], 32-num);

}
3.2.2. (
[ ]
e RTP
)
buffer.data
.................................... 00 00 O 1 XX [ ———
—
next_start_code()
#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
3
3 MPEG-1 Video
MPEG-1 Video 16
0x00000100 0x000001xx
0x000001

0x000001 3




next_start_code() (header_search() )

5 next_start_code()

#define SEQ START CODE 0x000001b3 //
#define SEQ END_CODE 0x000001b7 //
#define GOP_START CODE 0x000001b8 // GOP
#define PICTURE_START CODE 0x00000100 //
#define SLICE_MIN_START_CODE 0x00000101 //
#define SLICE_MAX_START_CODE 0x000001af //

#define EXT_START_CODE 0x000001b5
#define USER_START_CODE 0x000001b2
#define SEQUENCE_ERROR_CODE 0x000001b4

V74

bool next_start _code() {
int state;
int byteoff, data;

// ( buffer.offset
byteoff = buffer.offset % 8;
if(byteoff 1= 0) flush_bits(8-byteoff);

//
state = 0; // (3:
while(buffer.data[i]) { //
data = get_bits(8); // 8bit
if(data == 0x00) { // 0x00 or 0x0000
if(state<?) state++; //
} else if(data == 0x01) { // 0x000001 ?
if(state==2) state++; //
else state = 0; //
} else { // 0x00, 0x01
state = 0; //
}
if(state == 3) { // 0x000001

buffer.offset = buffer.offset - 24;
if(buffer.offset < 0) {
buffer.offset += 32;

buffer.pointer--;




buffer.current

} else {

buffer.current

}

return OK;

i++;
}
return ERROR;

//
bool header_search() {
bool result;

unsigned int code;

//

result = next_start_code();
if(result) code = get_bits(8);
else return ERROR;
switch(code) {

case SEQ_START_CODE:

// ;
break;

case GOP_START_CODE:
// GOP ;
break;

case PICTURE_START CODE:
// ;
break;

default:
return ERROR;

}

return OK;

buffer.data[buffer.pointer] << buffer.offset;

buffer.data[buffer.pointer] << buffer.offset;

// (0K)
//
// (ERROR)




(3) mpeg_play tar make

util.c util.h

3.3.

. ( )

[ ]

e DCT ( ) IDCT ( )

[ ]

. ( )

¢ YUV/RGB
(4) mpeg_play jrevdct.c  floatdct.c

make (

)

3.4.

[ ]

> (fread )

> ( or

>

* 6 (DLL )

6:
(a)

video_init(); // ( )
video_encode(&YUV, &stream); // (YUv: stream:

video _close(); // ( )




(b)

video_init(); // ( )
video_decode(&stream, &YUV); // (stream: YUV:
video close(); // (
( ) C++
7 (
7. C++

class VideoEncoder {
private:

int *YUV; // YUV

int *stream; //
public:

bool init(); // (

bool encode(); //

bool close(); // (
}:
class VideoDecoder {
private:

int *stream; //

int *YUV; // YUV
public:

bool init(); // (

bool decode(); //

bool close(); // (

(5) mpeg_play H.26L




4.1.
4
A
GUI GUI
encode decode
RTP RTCP RTP RTCP
A4 A4 A4 A4
TCP/IP ( ) TCP/IP ( )
v v
4.
4.2,
(@) TCP/IP HP
(b) encode decode 3
(c) RTP/RTCP
RTP RTCP RFC1889 8 RTP RTCP
8: RTP RTCP (RFC1889)

typedef unsigned char u_int8;
typedef unsigned short u_intl6;
typedef unsigned int u_int32;
typedef short intl6;

// RTP Header

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

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



http://www.katto.comm.waseda.ac.jp/Class/GazoTokuron/

unsigned int cc:4;
unsigned int m:1;
unsigned int pt:7;
u_intlé seq;
u_int32 ts;
u_int32 ssrc;
u_int32 csrc[1];

} 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_intl6 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 Isr;
u_int32 dlsr;

} rtep rr_t;

// RTCP SDES

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

} rtcp_sdes_item t;

// RTCP Packet
typedef struct {

rtcp_common_t common;

R
p
p
p
p
p
p

p
p
p
p
p

p
p
p
p
p
p
p

/*
/*
/*

/*

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 seq. 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 {

} rtep t;

// 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 */
rtcp_rr_t rr[1]; /* variable-length list */

} sr;

// Receiver Report (RR)
struct {

u_int32 ssrc; /* receiver generating this report */

rtcp_rr_t rr[1]; /* variable-length list */

}orr;

// Source Description (SDES)
struct rtcp_sdes {
u_int32 src; /* first SSRC/CSRC */
rtcp_sdes item_ t item[1]; /* list of SDES items */

} sdes;

// BYE
struct {

u_int32 src[1]; /* list of sources */
} bye;

(d)

H.323
SIP  RTSP HTTP
SMIL HTML

ASN.1 PER




4.3.

C C++

encode
( )  RTP/UDP/IP RTCP ( )
RTCP ( )

RTP/UDP/IP RTCP( )

RTCP ( )
decode

(6) RTP/RTCP

(7 encode

(8) decode

( )
(9) (6)+(7)+(8) encode
RTP RTP
decode
(20) TV (6)+(7)+(8) encode decode

(11) (10) TCP
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