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Abstract

While the broadband network and multimedia technologies have been developing, the
commercial market of digital contents has also been widely spreading with recently starting
IPTV. Generally, PC player can display digital contents obtained through middleware like a settop
box and can only bring the informations about contents like CODEC, bitrate etc. useful for only
experts. But general users want to know more optional informations like content’s subject,
description etc. So unlike previous PC player, we proposed a player system that can get inserted
informations, namely EPG(Electronic Program Guide), without database after bringing contents
to PC through settop box. In addition, we also proposed DCT (Discrete Cosine Transform) based
blind watermark generating method to insert EPG informations. We can extract watermark
without original image and insert robust watermark in proportion to coefficients in frequency
domain. And we analyzed and parsed PSI data from MPEG-TS. So we could insert wanted
information using watermark from EPG. And we composed Ul by extracting EPG information
from watermark interted contents. Finally we modularized whole system into the watermark
insert/extract application and directshow filter based player. So we tried to design this system
so that the general developer can do in a way that is easier and faster.
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T 1 EF AW A A gaE EA] o] gk ZHAI AL Slojof gtk
Tag Name Position
: 3 3. AH2 B B AE

0x47 | Bouquet name descriptor BAT
0x50 | Component descriptor EIT Senvice Type Description Use
0x54 | Content descriptor EIT,SDT 0500 Reserved
0x66 | Data broadcast id descriptor PMT - — -

0x01 Digital television service 0]
0x4E | Extended event descriptor EIT
OxdA | Linkage descriptor SDT 0x02 Digital radio sound service 0]
0x58 | Local time offset descriptor TOT 0x04 NVOD reference service 0
0x4B | NVOD reference descriptor SDT 0x05 NVOD time—shifted service 0
0x40 | Network name descriptor NIT 0x06 Mosaic service 0]
0xb5 | Parental rating descriptor EIT 0x0C Data broadcast service 0
Ox48 | Service descriptor SbT 0x10 Data broadcast HD service 0]
0x5D | Multilingual service name descriptor SDT ) -

0xE1 Terrestrial advanced codec HD service 0]
0x41 | Service list descriptor NIT,BAT

0xFD ATTS Dat: 0]
0x4D | Short event descriptor EIT ata
0x4F | Time shifted event descriptor EIT OxFE ATTS 81 0
0x4C | Time shifted service descriptor SDT
T: N: Positi

ag ame osition 3.2 719l H%X]—
EPGell Ad ARE A fsiM = a4 e

3.1 EF A~ FE Aezt
SDTell A Tag”} 0x489! Service Descriptor

=
= =
31 Service Provider?] ©]& 3 Service Types &

ol Adws Jrrt

A 7

channel descriptorZ #4sh4 3

83k} [3E 4]0 BH BATol
M2 J2E F Tag7b 0xE29)

A EFTA A

logical

9) o sNersli= L= E(CR [hvA S = = SO
shekolell sigshs s (3 2)eh A, @sh A T 12akel AH] 2 ofoltl(service id)
= A& 4= 9lv} [3F 5]+ logical channel descriptor -
¥ 2. Service descriptor T
22 Lhehick
Syntax Bits Mnemonic
Service_descriptor() { I 4. 710 At BiE
s ongt s | umet
service.type 3 uimsbf Tag Name Position
service_provider_length 8 . ] e .
for(i=0:i<Nii++) { uimsbf 0x80 | IP delivery system descriptor NIT
) char 8 uimsbf 0x81 | EMM delivery system descriptor NIT
ser\jice_pa.mg_length 3 uimsbf 0x82 | ISU message descriptor BAT
for(i=0;i<N;i++) {
char 0x83 | ISU package id descriptor SDT
}
} 0x84 | package id descriptor SDT
Uimsbf(L'migned Integer Most Significant Bit First) 0x85 | mosaic metadata pid descriptor BAT
53 §lE 44, MSB $-%(most significant bit first) , ) ; —
0x86 | tree navigator metadata pid descriptor BAT
/\_1 H]Z: ];]_ot]‘ (Service_type)% [E 3]9] 7} Zoﬂ }\1 H] 0x87 | store indication descriptor SDT
» E ]Oﬂ 1%1__7’,\_0_] H = S}L]— = 7]_@ E} 0x88 | aspect ratio descriptor PMT
Qﬂ 2= }\1 H] 2~ A1 (SI Information) g] 7 _Cr>_ ;\1 H] 0x89 | Video present descriptor SDT
Elr la] OXFEQ] %k% 7}}]3 %1\01 EPG H]O]H% vk OxE2 | logical channel descriptor BAT
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3£ 5. Logical channel descriptor 7

Syntax Bits | Mnemonic
Logical_channel_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
for(i=05i<N;i++) {
service_id 16 uimsbf
channel_number 16 uimsbf
}
I

<

tlo

descriptor_tage 0xE29] & 7K, o] &
she] 24070 =] Ald MEE Ao ¥ & 9
BATOA Aol Au] 2 ofo]ti(service_id)E 71
I [F 1]eA B9k TagZ} 0x4D2! short event
descriptorZ EITAA 45 4= o) [E 6] EIToA

short event descriptorg #4138t & HoErh
3 6. Short event descriptor T
Syntax Bits Mnemonic
Short_event_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
1S0_639_language_code 8
event_name_length 8 uimsbf
for(i=0;i<Nii++) {
event_name_char 8 uimsbf
}
text_length 8 uimsbf
for(i=0;i<Nii++) {
text_name_char 8 uimsbf
i
}

ol & B4, WA EIT= BATHA

TR 12} 2§ o] AJH| 2 ofolt]e]| gal= Short
event descriptors AWt} [ 6]¢] event_name
_charol| A& dubdQl 2233 ¥, oS Eof MBCI
Al redstal e “yEEA" Y 22 oWE(Event)E
Yepdith, &gk EITel A Au]2 ofoltie] e} o]

WE 9] AIZHA 7KStart time) ¥ & A A A ZHDuration)
& FE3t9] EPG 7739 AHEE + ith

EPG 74 & 7 Aidel tigk URLS dofof gt
MPEG-TS®Z A& vlolHE oW Auzhe
ofof F=AE &7] 3, NITlA o] RS FE3
t}. [E 7]olA+= TagZF 0x80¢! IP delivery system

descriptor TS #4353 th

3 7. IP delivery descriptor -t

Syntax Bits | Mnemonic
IPv4_delivery_system_descriptor () {

descriptor_t: .
Iptor_tag 8 uimsbf

descriptor_length .
8 uimsbf

address .
32 uimsbf

TS_port_number .
16 uimsbf

ECM_port_number .
16 uimsbf

address_mask ) .
32 uimsbf

o714 32 hit! IPv4e] URL(address)® XEWS
(TS_port_numben) & &3te] ald Aol sjdsh=
URLZ F&sto] AAZE W4o] 7Hs3itt
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Output lJ—b—, Input 7
Avatar3_bb mpd [ IShaot MP4 Spi y_r

e

/ - nml 0 uml - {Input anrmOm' i
|Shaot CODEC Vi Jecader PostProcessingFilter YUV Transform |Shaot CODEC er

I " g L
IShoat CODEC Audia Decodar IShoot CODEC AAC Encodsr | S0t MP4 Muscer Watsrmark.mp4
a9 2. adzeltHE vk A9 3 Edaay A4

g4l EPG ¥EvtaE Y3 EANAFY(Transcod Vst RS 8, 98 A Al HA s ofF
-ing)ate] EPG7F AYE 44 ATFAdgt) ol Al AUEE sh= BE(EA7| ST Adsta, 2 22
gata Aqu|s Ha, PCo R FEHEUS 9 ARt O 52 REd AFEE A2 @9)olth dHE Al
st A7 BolA Zel=9 EPG ARE & 4= Stk 2glo] SE3joF F4o] 7FesH, 5 EE 9A &
[19 2]ol M= e ZotiElE Bg YEnka AFYY =3 #EE IH(E B EF dsHol ARt
9 EdATYo HAS HoFEr) Tho|AE oA T34 Zﬂ‘gﬂ}@% e =zt
HE mpd 34L& PostProcessingFilteroll A tho] A E Mg o gn Arlssin 94 A Fes TE
Ze(Directshow) ZE|(Filter) EFIEAS  SaliA B8 1Y EAY AGH o R EO%TE‘r olZ& F3 2
RGB2 320 = vjad "9} A4 w1 dlo|g Ag EES v/ BAER 7hFselA Rk tho|HE L 7
£ 8 qivk webA] o] dE QholA [1]] 2]¢F 22 o] opdl A9 A3k R ate IHE Stk [1¥
H4& Fa8 HEHEE A E 5 Ak 183 x264 312 a2 ZevEE T F9% ABIES e

Encoderell & YUV E9¢] RawtlolElq+ A& 715
3l7] w&oll YUV Transforms S84 RGBAES
YUVZ X9 WEste] 38 9448 stk 5 mpd
Muxers €3t HEntart Al = Wt &

o)
AN

V. A)A87](Player)

I

AAY71E 7] e gEAR] Ve vlola R A
ZEALS] ol EL nlt]o] FHRFS A Tho
I E 2= DirectX 9] o #2202 ofFe Aol 8t
=] 7eE AR F AEE T wAAE |
o} tholdELE HHE /ES o4 TdS A
AtAL, TV FA7IE2 AAsks dEo] 7Fesitt
(6] ZEj& to]AE LA thekeh Hlo]

B S A9

Aolth, dgdgon g3t “ofe}’ S ARSI
dEEe 34 422ZH(Source Filter), WS ZE

(Transform Filter), ]2 E(Render Filter) 2 7%

H, FAEE 2HZE] FA(SIRA)ol wh H3te] nf

H % Gk a8 E AguA] gl 5ol 4
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TCC8900(CPU)
256MB DDR—2 Memory
128MB Nand flash memory
160GB HDD(3.5")
HW HDMI Video/Audio Output
A Composite video output
et Ethernet Input
u} USB 1.1 Host
e USB 2.0 OTG
A7 VLC
#sle] e , ,
arm—none—linux—gnueabi—gcc
ki QT
HESA KT
0S Aeg-=7
thold=s
71SDK Platform SDK
Direct 3D
ig 3}4Y/529] : iShoot
7 e o3k FE : iShoot
ACi=E VMR
At Microsoft Visual Studio 2008
C++
ko)
A el Macro Assembler

Iga o] EH=2RE EPG ARE &8l $ls
of To]HERE o] &g A 7|F Zﬁ*ﬁﬂe 7hast
Atk OS(Operation System)=Z 9278 AH-519
on ofg] 714 BHES H2Es] Hﬁﬁ’ﬁ ThFSk 2
HES ARSIt Fdlolo] HE 74 Al vheke &
=xu& Adsh7] 918 Z9EE(CODEC Filter)=
ffmpeg L&A 2 7|WH] iShoot ZYLEZS o]-&31%
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Filter) = iShootoll Al A 3= AEIS ARE-3FATHIO0L
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