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Abstract of Bachelor’s Thesis

Academic Year 2002

Design and Implementation of MPEG2-T'S over IP

with consumer AV equipments

In this thesis, a design and implementation of MPEG2-TS over IP system using
consumer AV equipments is described. This system proved that a video stream could
be sent through narrower bandwidth without lowering quality of the video.

An existing system, DVTS, is also cabable of streaming video and output video to
conumer AV equipments. However, streaming DVTS requires vast amount of network
bandwidth since the stream is sent in forms of DV format. In DV format, every video
frames are compressed equally, and length of the image data is strictly assigned. To
adjust bandwidth usage to the narrower lines, DVTS manages to drop frames which
minimizes overloaded bandwidth but causes opaque output images.

The solution in this thesis is the use of MPEG2 format. MPEG2 has following
characteristics :1)data compression ratio is greater than that of DV format, 2)supports
multiple data compression ratio. The design, implementation and the evaluation of the
video tranport system, which transmit data to distant area over IP nerwork, is shown
in this thesis.

Through this thesis, transfering digital video and audio data over IP network us-
ing consumer AV equipment has become possible. This system also features manual
adjustment of video/audio quality for various usage.

Keywords :
1. MPEG2-TS, 2. consumer AV equipments, 3. bandwidth

Keio University , Faculty of Environmental Information

Hitoshi Irino
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O 50 00 52. 000
a N
struct ieeel394info{
int channel; /* IEEE1394 isochronous channel */
rawl394handle_t handle;
int cardnum; /* port(card) number */
struct rawl394_portinfo pinf[16]; /* port(card) info */
int is_active; /* readable flag */
3
struct send_param{
struct ieeel394info ieeel394info; /* IEEE1394 Parameter */
struct dest_list_obj *dest_list; /* destinaition host list */

struct dest_list_obj *rtcp_out_list; /* rtcp destination list */
struct rtcp_recv_obj *rtcp_recv_list; /* rtcp src host list */

int default_port;

int default_ttl; /* default ttl or hoplimit */
char *default_ifname; /* interface name for multicast */
u_int32_t flags; /* flag for configuration */
I
N
0 5.2: ieeel394info 0 O 0 O O send_param O O O
oooooon

handle 0000000000 B30000handle0 00000 rawl394-new-handle()
O00000O0000O handled send param D00 000000 O0O0OOOO NULLO

oboboobooboob

K
if( (send_param->ieeel394info.handle = rawl394_new_handle()) == NULL
perror ("rawl394_new_handle()");

return(-1);

~
)

O 5.3: handleO OO
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4 N

int numcards;
numcards = rawl394_get_port_info(send_param->ieeel394info.handle,
send_param->ieeel394info.pinf, 16);
if (numcards < 0){
perror("rawl394_get_port_info(");
return(-1);
} else if (numcards == 0){
fprintf (stderr, "No IEEE1394 cards found\n");
return(-1);
} else {
printf("%d IEEE1394 cards found\n", numcards);
}

if (rawl1394_set_port(send_param->ieeel394info.handle,
send_param->ieeel394info.cardnum) < 0){
perror ("raw1394_set_port()");
return(-1);
} else {
printf ("using IEEE1394 card number : %d\n",

send_param->ieeel394info.cardnum) ;

O 54:port 0000

port 0 000 rawl1394_get_port_info() 0 0 0 00 00O 0O O rawl394_get_port_info() O
O0000000000 handleDport 00O OO0 pinf0 0000000 OOOO0O
0000000000 rew1394-getportiinfo() 000000000 OOOOOOOOO
OO0O0D000D00O000 pinf0000D000DOO0O0DOOO0DOOODOOODOOODOOO0
OO00d000000D0o0DbO0ODO0OO0DO0O0DO0OoDOooDOonoo

port 00 0000000000000 DO0O000O0000 portd OO rawl394-set_port()
0000000000 rawll39-setport() 000000000000 00O0O0OOOO
0000 port 00O send_param O O 0 0O 0O ieeel394info0 00 0 0O O O cardnum O
0000000000000 mem 000000000 O00O0O0O0OO
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handleOOOOOOO

libraw1394 0 0 00 OO rawl394 loop_iterate() O IEEE13904 000000000
gobobobbooooogoobobbbodooooooboobbobooooooboobooon
00 O Isochronous Packet 0 O O FCP(Function Control Prtocol) Packet 0 000 OO
Isochronous Packet 0 0 0 00 00O rawl394-loop_iterate() 00D DODODOOOOOODO
00 raw1394_set_iso_handler() D0 00000000 BRIOOOOOOOOO

4 N
int
prepare_ieeel394(struct send_param *send_param)
{
(oo
/* 0 0O _1394_iso_handler [J send_param->ieeel394info.handle [ [
000x/
rawl394_set_iso_handler (send_param->ieeel394info.handle,
send_param->ieeel394info.channel,
_1394_iso_handler);

O 5.5: handleO DO ODOOOO

rawl394_set_iso_handler() D 000 handle 000000000000
raw1394_set_iso_handler() 0 0 0000 0O OO handle O O Isochronous Packet 0 O O
O0D00000000DO0000b00O0DbOO0O0DOIsochronous ChannelD OO0 OOO
goboboooobbobuoooobbbuoooobbboue3sbbon

5.2.2 IPO0OO0DOO0O

rawl394_loop_iterate() 0 O 0 0O O OIEEE1394 Isochronous Packet 0 0000000
2000000000000 o0o0000R00ODOOOOOOOgo

IEEE1394 Isochronous Packet 0 O O 0O rawl394-loop_iterate() D 00000000
_1394_iso_handler() 0 0 0O O O IEEE1394 Isochronous Packet 00000000000
000000000 add-to-outbuf() 000000 add-to-outbuf() DO O O0D0O000O0O0
O0oo000o00RMmoOo0ooooo

e DU UOOODLDDLODUOODODOD
0000 Isochronous Packet 0 DO DO OO0OOO0DOOOOOOOOOOODOOO
gboboboogoobooodago
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Hardware D-VHS

Software receive Isochronous Packet per 125us

rawl394 _loop_iterate()

******************************

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

L e |

, add data to outgoing buffer |
‘ and call sendto() ‘

,,,,,,,,,,,,,,,,,,,,,,

O 5.6: 000000obog

Yes

call sendto()

reset buffer

add data to buffer

O 5.7: 00 _add-to-outbuf() D0 DO 0OODO0O

0Doooooo
sendto()0 000000000000

Ooooooon

000000000000 000 D000 00d0000OoOoOoOo1ooon
000000 Isochronous Packet OO0 O0OOOOOO RTPOOOOOO
0000000000000 00 RTPOODODOO (seq)0 1000010
000000000 Isochronous Packet 0 D OO OOOO0OOOO
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memcpy() 00 0000000000000 00O0OOOOOOOOOOOOOO
O000000D010000000000 Isochronous Packet OO OO OQOQOO
10000

5.3 U OO

gbooboogobobosbuoooobboboooobo

e UDP Socket 0 00O
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[EEE1304000000000000000000 prepare_ieee1394() OO0 00O
OO000D00BR2ZIN00000000o000dport0 00000000

e pthread [ 00 [
[EEE1394 0 O Isochronous Packet 0 0 O O OIPODOOOOOOOOOOOONO
000000000000 pthread 00 00O 0O O pthread_create() O pthrad_join()
000 prepare_pthread() 000000

o [POODOOOOODO
IPOO0ODO0O0O0OODOO0ODODOO0O0ODODO0O0OD IEEEI34000000
000000000000000rtp_readloop()D00000R3I00OO0OOO0O

o I[EEE13940 00000
IEEE1394 000000000000 deeel394_write_loop 0 0 0 00O OEB320 O
ooooo

oododboboboboibibOOrecvparamUJ U000 0000Orecv_param U 0O 00
OB OO0

recv.param D 000000000 IPO0ODOOOOO IEEE1394 Isochronous Packet
O0000000000000O0MPEG2-TSOODOO IEEE1394 Isochronous Packet
O0O000000OOoooooooooIpPOO0D0O0ODOOOIEEEI3YM4DOO00DO0
000000000 DO00DODOO00D0DOO00DODOO00D0DbOO0o0DDOOoOoOobOoOoOooog
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0000000000 000000 MPEG2-TSODOOOODO IEEE1394000000
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#define IFNAMSIZ 16

struct recv_param {
struct ieeel394info ieeel394info; /* IEEE1394 Parameter */

char *multicast_addr_str; /* Strings for Mulitcast Address */
/* Interface Name for Multicast */

char multicast_ifname [IFNAMSIZ];

char *video_buf; /* buffer for writeing IEEE1394 x*/
/* pthread for write thread and read thrad */

pthread_t write_thread, read_thread;

/* counter for read mpeg2-ts from ip packet */

u_int32_t readcount, maxreadcount, lastreadcount;

/* counter for write to 1394 iso packet */

u_int32_t writecount;

u_int32_t readcounttotal; /* count total of readcount */

u_int32_t writecounttotal; /* count total of writecount */

U 5.8: recv_pmaram [J [J [

5.3.1 IPO0O0OODOO

0000 IPO0OOOO RTPOODOOOIEEE1394 Isochronous Packet 0 0O 0O 0O 0O O
O0OD0OORTPOOOODOOOOOOOOO IEEE1394 Isochronous Packet 0 10 0 O O
IEEE139400 0000000000000 0000000OO0000000 0O 0dARTO
D040 0000000000000 204byte0 00 00D0BOODOOOOOOOOO
ooooo

00000000000 IEEE1394 Isochronous Packet D D O 0000 0O 0O 0O OIEEE1394
Isochronous Packet 0 000000000000 OOKADOOD IEEE1394 Isochronous
Header O OO0 00O O ieeel394_iso_header 0 0 0 0 0 0 0 O 00 BI0O ieeel394_iso_header
oooooon

IEEE1394 Isochronous Packet O D O OO0 OO0 O OO O Oieeel394_iso_header O
000000000000 000000000000D0DO0O0OOieeel394 iso_header
000000 IEEE1394 Isochronous Packet D DD O0O0O0O0OO00O lenOO000OO
ooad

0000000000 IEEE1394 Isochronous Packet DO OO OO OO0 O IEEE1394
Isochronous Packet 0 0 O OO0 MPEG2-TSOOOOOOOOOOOOMPEG2-TSO
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#define M2TSISOPKTSIZ 204

u_intl6_t readpoint;
u_int8_t add_readcount; /* temoprary counter for readcount */

struct ieeel394_iso_header *isohdr_pt;

for(readpoint=0; readpoint < recvlen - sizeof(rtp_hdr_t); ){
isohdr_pt = (struct ieeel394_iso_header *)
&recvbuf [sizeof (rtp_hdr_t) + readpoint];

/* count MPEG2-TS packet in UDP packet */
add_readcount = ntohs(isohdr_pt->len) / 192;

if (add_readcount == 0){ /* if packet is empty */

add_readcount = 1;
}
memcpy (recv_param->video_buf +
recv_param—>readcount * M2TSISOPKTSIZ,

&recvbuf [sizeof (rtp_hdr_t) + readpoint],
ntohs(isohdr_pt->len) + 4);

recv_param->readcount += add_readcount;

recv_param->readcounttotal += add_readcount;

b
N J

0s9 IpOO0000OO0O0O0ODO0ODOOIEEEIM40OD0DODOOOO0ODOO0ODO

0000000 IEEE1394 Isochronous Packet 0 O O O O O O Source Packet(O E30
0)0000000019200000000000 addreadcount0O00O0OOOOO0O
MPEG2-TSOOOOOOODOOODOODOOOIEEEIYMDODO0ODOODOODOODOOOO
O0000D000000D00000O00000DbO0O0D0O Source Packetd 100000
0 IEEE1394 Isochronous Packet(0 0000 000)0 00000000000 0OO0OO
00 add.readcount 0 1000 OIEEE13940 0000000 Isochronous 0 0O 1000
O00000000obo0obo0ognoIEEEI3M400000000000O00O000O0O0O0
0000000000000 0D00DO0000000Db0DO0 add_readcount 0 00O 0O
O0O0memepy() 000000000000 OMPEG2-TSOODOOOOOOOOOOO
0000000 recv_param O 0O 0O 0O O readcount U O readcounttotal [ add_readcount
Ooooboobon
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*IEEE1394 Isochronous Header
*/
struct ieeel394_iso_header{
u_int16_t len; /* data length */
#if BYTE_ORDER == BIG_ENDIAN
u_int8_t tag:2; /* Isochronous Data Tag */
u_int8_t channel:6; /* Isochronous Channel */
u_int8_t tcode:4; /* Transaction Code */
u_int8_t sy:4; /* Synchronize Code */
#endif
#if BYTE_ORDER == LITTLE_ENDIAN
u_int8_t channel:6; /* Isochronous Channel */
u_int8_t tag:2; /* Isochronous Data Tag */
u_int8_t sy:4; /* Synchronize Code */
u_int8_t tcode:4; /* Transaction Code */
#endif
+;
\_ )

O 5.10: ieeel394_iso_header 0 O O

5.3.2 1IEEE13940 000

gbobobodo

pthread 0000000000 IPOODOOOODOOOODOODOODOOIEEEL3940
0000000000000 ooooOboO0o0oooooooobooooooooon
O00O0O0OO0O0O0OIEEE3M4 0000000000000 O00000D0DO0O0000DO
0000000000000 0000D0DO0O000 readcount, readcounttotal O O O
0000000000000 0000 writecount, writecounttotal 0 D OO0 00O OO
OO000000000000DOO0OO0DOO0DOooooooooRII00oooooon

god

IEEE13940 000

O000OO0O0OO00OO00O000OO0 IEEEL394 Isochronous Packet OO OOOOODO
O000000R3I0 00000 O0OIEEEL394 Isochronous Packet OO OO OOO
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if (emptyflag){
if (recv_param->readcount - recv_param->writecount <
recv_param->maxreadcount / 2){
usleep(125 * recv_param->maxreadcount /2);
+
emptyflag = !'emptyflag;

0 511: 00000000000 usleep

iceel394 iso header 0 00D O0ODOOODOODOOOOOOO

0000 Isochronous O OO rawl394-isowrite() D0 0000000 GBI2O00O00
Isochronous 0 0 OO OO OO0

00 rawl394_iso_write() 0 0 EH0 0 0 O TEEE1394 Isochronous Header O 0 0 O O
O0O0000O0D00OO0DO0DOOOIIsochronous Channel OO OODOOODOOODO
OO0D00DO000O0000De300000tcode CIPOODOODODOODO1O000OO
syO0OODOOODOIEEEI340 0000000000000 DOO0ODOO0O100Mbps
00000000 raw1394-iso-write() 0 00 O O IEEE1394 Isochronosu Header O
0000000000000 00oooooooboDbDbDOOg IEEE1394 Tsochronosu
Packet 000000000 DO0O0O0O0O0ODOO0O0O0O0O0OOOOOODOO0ODO IEEE1394
Isochronosu Header OO0 O OO0 OO0 0OOODOOODOOOOOOYOODOODODOO
O IEEE1394 Isochronosu Header O 4byte D0 000 CIPODODOODOODODODO
0000 rawl394_iso_write() D00 000000D0-100000000
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/* prototype declaration in rwal394.h */

/*

int rawl394_iso_write(rawl394handle_t handle, unsigned int channel,
unsigned int tag, unsigned int sy,

unsigned int speed, size_t length, quadlet_t *data);

*/

#define DEFAULT_ISO_SEND_CHANNEL 63

struct rawl394_handle_t *handle;

struct ieeel394_iso_header *isohdr_pt;

if (raw1394_iso_write(recv_param->ieeel1394info.handle,
DEFAULT_ISO_SEND_CHANNEL, 1, O,
L1394_SPEED_100, ntohs(isohdr_pt->len),
(quadlet_t *)
&recv_param->video_buf
[sizeof (struct ieeel394_iso_header) +
recv_param->writecount * 204]
) < -1

{

perror("rawl394_iso_write");
b
N /

O 5.12: rawl1394_iso_write 0 O O O Isochronous O O
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