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Abstract

While the broadband network and multimedia technology are being developed, the commercial market
of digital contents as well as using IPTV has been widely spreading. In this background, Time-Shift
system is developed for requirement of multimedia. This system is independent of Time but is not
independent of Place and Occasion. For solving these problems, in this paper, we propose the TPO(Time,
Place, Occasior)-Shift system for mobile multimedia devices. The profile that can be applied to the mobile
multimedia devices is much different from that of the settop-box. And general mobile multimedia devices
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could not have such large memories that is for multimedia data. So it is important to continuously store

and manage those multimedia data in limited capacity with mobile device’s profile. Therefore we compose

the basket in a way using defined time unit and manage these baskets for effective buffer management.

In addition, since the file name of basket is made up to include a basket's time information, we can make
use of this time information as DTS(Decoding Time Stamp). When some multimedia content is converted

to be available for portable multimedia devices, we are able to compose new formatted contents using such

DTS information. Using basket based buffer systems, we can compose the contents by real time in mobile

multimedia devices and save some memory. In order to see the system’s real-time operation and

performance, we implemented the proposed TPO-Shift system on the basis of mobile device, MS340. And

settop-box are designed by using directshow player under Windows Vista environment. As a result, we can

find the usefulness and real-time operation of the proposed systems.

» Keyword : IPTV, TPO-Shift, Mobile Multimedia Devices

.M 2
AFE S AElle] wdE HR), AA, A, B3l & A
ol B WglE 7P em gt olFME AEle] of
Zole 78 292 s HIeH, o9 BHH 3
4 g dREeke] rex FE&=EE IHsln Yo B
IPTV(Internet Protocol TV) A¥]l2¥ TV PCe A4
2 $3AA dejuie] 222 v 41, "aleA AT
3t AAARe] wltolel g 875 BEAF| 1 vt A2,
IPTV Aujz 78 A3t =3o] BAAIRL, TEAIEA 2
A7\ ® Bold )Rz 9lew, VoD(Video On
Demand) B ¥4 F4e IPTV Ar|2rt A4slsz 9l
tH1)(2)(3). X IPTV & Wik AlS=ER AARE 34
& 3 IPTV AMu|2ot AFd dFeldt
ol vl oA [PTVE thkgt A& Rololla a4+
H3 g} IPTVY] 71271% Foll Zelnitiold] g 878
AEA7)7]) Ao AT HEAQ Al2"e] Time-Shift Al
28lojt}, o|A& FQo o3 WS UAl FAAZ F UF
Azt Aot & AAAZ ARRE O AAE F e A
2 48 7R S AHREl Al2"S 15 £ i 4
2 A& 5L volg] H2d ©E AT Ad S HrgsE
A Time-Shift A4S AAE & Y= UAE =53} AYEA
£ 73l 92 HE Time-Shift A4 7] 4138 e
o vEd AE W& ARE AN 75 =E ATk
(4). T. Wauters 5= FG v|AY YA 2T E AME-
31A] @ & A (Proxy Cache)? 4% 258 0|43}
o] RTSP (Real-Time Streaming Protocol) < T{t2o.2 3t
Time-Shift A8 NE319c}H5).

Anl

ol

ol2fgh Al 28le A Eldmalolghe o] &2 & XCanverse
TVl Mu|AE o] 48 & Yt} o] Al2de olgo] A
dutsl g1 glort X7 Time-Shift A28 AR
(Time)oll Th3F B34 S4dvke] 7= =Holgrh, 22t Al
2o gt &7 AR wet JA TPO(Time. Place,
Occasion)-Shift @&} 3 Ahd IPTV Mul2r} 43}
g Ao dqadEtt AZHTime)¥q opigl $1X1(Place),
48 (Occasion) o] WM S-S FA5HEA AH|2E
olgatnat sk &7t A1 gith. ol2d #AE A3}
71 93+ 143 TPO-Shift el AHl2vt 57] Hsixs
Fg HEv|tle] dule]2dME Shift 715l A 7Fe
okt g} o1 B3A RN BY v el Exlz
Ago] 7P, Aske W FH2E oW YIV|RE A
g 5 e AT on)e] fuFHE 2 Aol JFsdtA €
Zo|tt.

B =2die 3 AUE IPTV Aul2 @40 248 4
JE Fig Heluitle] tulelAE A3 TPO-Shift A2/
2 AT} =R AL 24 7]&9] Time-Shift Al
2=lo] & At} 33l e Fi& Belnitie] tulol
204 A48 £ JE TPO-Shift Al="a vy dwE
2 EdATGIEE Al o B 93t Ale] ZREZS A
A}, 283 4 o] Az g 78 23E 7]
Zo] W3 AH|uE 3 F, RXgez 532 AEoR
P

ll. Time-Shift

2.1 Time-Shift 7|2l el % sid



F4 Felridel dule] 22 948 TPO(Time, Place, Occasion)-Shift AlA8) AA ) g& a7 11

HESeM $E2E ZRIAS TVE B8 AHS s
Z, 920 o) s o A Ak 7}
AN AFRE O AT = 9dE 71%0] Time-Shift
Alzdoltt, ol TVE AAsle £ £28 8ol AR
o, ‘A A WEL = o -?—ﬂ W )go] A
o, olF th] ‘A WES raw
e S PAFT, 3k A% AYPEE HHE o
g A zoltt. & AT E3} B0 o) Fol|e
(6).

(28 )& B9 Azl we IPTVE Time-Shift A2
2ol gk el AE & 4 Sivh Akl tek AR
2203 U5 T AL 2 B o Hndo) xdsln 1
Folle HEEE Pl A Hed, B AlE & A A
A Time-Shift AA81E 0183 A|H L7} ol
Akl B & ol AUA 99 VoDE o] fdlel mRaus
AAstee Aol & Aot} wab Time-Shift Al4H]
& ol &3l T addo) 9 S AR AL AREEH
A 2 22O g A Ae] RS AgE B gl

FAZ & & AT,

e — P J— e
//f \\7:/.«’ ‘~~\ o, ., - ™
i Bioadeast TV ! Time-Shifted TV | Video b Derand { Video on Demand
L Bmaﬁcasx Sefvera Access Server /& Regional: Server v Cenitral Server. ./

Number of
Requests

1 Week

1 Hour 1 Da
Live Broadcast v

Time

T2 1. AR 2 PTV 7150 Chet 274l RAHT)
Fig 1. Requirement for IPTV Service by Time(7)

b ARE Peke Z2adel] B ok A A
€ Time-Shift A292 AHg3ie] ABA2e] 478 25
AR % & Aol

22 7|&2| Aol Time-Shift AlAR F=

PP(Program Provider)/SO(System Operator) A
A BN $31E dh T2 oo AlEbAs Ealod Al

AH TT—
<+ ke FAlel Time-Shift Al2=slS o)-&3ked Alghuks )
o Y= A HolHE A%e ok AlgElrayol

Time-Shift A28l B2 (28 259 2},

E RS RES AT (T weEe

| Az
L nae

f EETEREY

a2l 2. Time-Shift AIAEl E25(4)
Fig 2. Time-Shift System Block Diagram{4)

Aef AlzEl2 dlofE] 35 e APJ AQE 2|23}
WA Time-Shift Al28le] APE A3 = oxg
& 58 A Ao B Ae2AM, YFEEE Time-Shift
AR A2 A5 S o wad A4E o 1?-9] zZ
Ashe Aol 8 T3t} w3t YRe] Felzxe H
Hof| AF=7] Hell EH2ZE 2B B3t 2 oag
& AR £ dt4).

vt 7129 Time-Shift Al28l-& AJZHTime) ol disl
A HlaA %%301‘% R (Place). %33 (Occasion) el thal
AMeE EP94E FAE F gl 2 Aigueot gl Aol
ok A)Fe] 7hgski - ol FAldlE AlH ol Brbeety] Wi
oe}, whA o] RES s dsks 2 TPO-Shift Fell
AMue| 27t 5)7] 9lsiM s Fobg HElrtle] tute]x S0
A% Time-Shift Alzglo] A4 7hssoptt gk, o] dfa)
£ =RllME TPO 48] =32 Foig FEjuiclo] o
Hto] =& 918 TPO-Shift Al2=S Ak},

IIl. ®| ekst= TPO-Shift Al AR %

31 FU8 HEo|C|of TPO-Shift AlAH

B o=RdA At FUE et flulo]2g
TPO-Shift A|28e A F 7}2|e] MEAxEo g A5
Ak, ol Alghdhzd A Fui-§ tidle]xg dlolE A4
7] el Foig clute| oA A The PHlom
HrFY S she FEd Aga20 Y Aud Wy f
olElE FulE tivjolzellA AT tEdhe RO
2 79t AgutadA s v djojget ohel Fol4
dulol 2 Aolar9le dejdlol 2~ Bady o & Ed}
o] TPO-Shift Al2=®e] AlR/FR, AZAIE Ao, dlolE
A2} 2 715 S Aol

_ 1m m\o &



12 BEZFEEREE HE(2009. 2)

A

13 3. Foh8 Zelo|clo] CHIo|A TPO-Shift 2%
Fig 3. TPO-Shift Block Diagram for Mobile Multimedia
Devices

(a8 PdME FHE Heu|te] dulo]lAE 7t
TPO-Shift Alz="lel &t E23=8 vepdo

32 TPO-Shift T A|AE

Frhe Bejoitlel TPO-Shift Al2dle) 743 B ws)
AzEE o) TSI, Frig BEETe] thujols
& Ashbang A4 3] dn, Ad rhse Zedd
(Profile) = ¥Fg&c]7] wjFel TPO-Shift Al2dS $18] &

B ¥ Yok Tevelz Agdes AUk 2o Fa3h
o 584 visizsle] PAEE test ol AN
........... sAvARA .
Dl:l--- coo | HEEE

\ /

=
>
15

2 R of
2R e
123

2 £ I
=

o2
=
>
2

T8l 4. 823 71gte] TPO-Shift B AJAH
Fig 4. Basket based TPO-Shift Buffer System

WA el ARAIZL B2 ul2A) (Basket) S A
eted, waAe AR & AR Y Z71H
I AREE o[ gog MRt & ulaA 279
o] F7HEA HF3le wlolEl S shig B olgoz FAY
4 Qlck zehv wkaAl e Al Folslel Eglel 91U F7b

A & g7t W&ol A WA o) Felle A2E B}*a
£ 37K Wuit} 1 "ol AFs & upaA SUES
A AbAsoF g}, o)2i %t TPO-Shift M3 Al~%] ?*35

© (28 Hs 2o

FAMH A o] WA= MHutazle] F7I%t H1 §HA
WH 7] o) F2E A8l F7t Al o] Folint, v
o esl vy oo WA vl2AS A7 FAds] Wil &
7138 9% A7 AEr) Besid Agkehs W Al2Rle
ARAE D2 vpeAE ARsE] WEe| DTS(Decoding
Time Stamp)3EZ ut2Ae o|F& B3l & 4 Ut
Z AR vl g SRR AB S st A9 ¢4
HE DTS AHE AEE 4= 9o

TR vk W A E 8] g Yol e 5714
AVgre) APIAAI7} Basit)

. Z2mpel MA
| BrhE ClEjoAdA Algisle 3

- REARE A
RIHE] AlZI0H2] O[E(0f B0 IS MASP| $is) AXE
- TPO-Shift A&
BlAZ Fg A

- TPO-Shift &

[x¥5t

8

HAA As B8 U FOE ClHjola Ui 291 X
OHAOlIA %% LA P 71 H0IHE sitte| HI0HZ XE
& Ol melo | DTS AEZ 0|26l XjZtet

BpAZ cﬂola

tAIEEIAOIA ﬁiﬂ‘% HOIEHE AlTEst & RS232 ARIA
SAIE 0185104 tiaZl TIRIE FOAE ClHI0|A0] FS.

Folg TlolioilE B A4 o] 8-S HEsled

o) 3 waslol gt e AP AHIES AAsgc

TIME_SH[FT_START

<

TIME_SHEFT_END

TIME_SHIFT{START_ACK

TRANS_BASKET_BUFFER

TRANS BASKET BUFFER_ACK

TIME_SHIFT|END.ACK

2| 5. FOiE Cjojo|AE it
TPO-Shfit Hiole 28T
Fig 5. TPO-Shift Data Flow for Mobile
Muitimedia Devices



g4 devdel gute]~Z 93 TPO(Time. Place, Occasion)-Shift A2 HAd e A+ 13

(1% 5 & 494 HYt MaA 3 (Message
Packet)o] & vlojd S.5%E viekict

E . oA ol P 9 o] Fe
Table 1. Message Packet Structure and Definition

1 Byte 1 Byte 2048 Byte

TPO_SHIFT_START

0x01| TPO-ShiftAfx

TPO_SHIFT_START ACK 0x02 | TPO-ShiftARISE

TPO_SHIFT_END 0x03| TPO-ShiftER
TPO_SHIFT_END ACK 0x04 | TPO-ShiftE=3E
TRANS_BASKET. BUFFER 0x05 | ka3l HolE T

TRANS_BASKET_BUFFER_ACK | 0x06 ¥k Hol

P et
7:liC7C>I=SL

e}
ojuf Alghdlaoli K] FIYE RAW HlolEl & 714-& 4= 3}
t}. o] RAW Hio|El & Ful4 HEn|t)o] ciujoladA A
7Fedt Z2Rd R Ags] el 201447 viaAl g9 &
AF2LE T F IS ZH L FAs) ok gt} ke HEjn]
t]e] tjule)olx] xllehs ¢ Halo] viokaly] wjEo] B
ERAE 28 39S AY8E ffmpeg LEALE <] 85}
of UR&3} 22 Qe F o] A(Interface) & A TSI

s

BOOL InitSetProfile(stAVProfile *pAVProfile):
LONG EncodingBasket (BYTE *pBasket,
LONG 1BasketSize,
LONG 1DTS,
BYTE *pEncBasket):

InitSetProfile roli 9ghs Zaueld] gio] oz
o] HEE s sPuct iz erlee] A
&S A3l 39, A, 27 A2 2T ET IIE, &
te B854 AZT EZ HES wudesar] 59 #
& A v edMe GEE Yk Ad 9 tede],

HzAo], HES HESE QS 5 g ok 123

AEe e 43NS W 7leA) ARg AR F
EncodingBasket #5olMe gedxta dagdsh
27 vie Wi Ay), edle/mitle ¥
DTS A%Z ¥2 2UAR d39d vz vigs 71
et} aEln &4 Eige R dugd vieslyslel 2018
7H4 &
w2} ¢ QlElso| A8 o] g3l AlgtadM s Fhg
gojde] gulelad] A2 vpaAlE AEA TEE & ek

3.4 BaseBand®t VOD LS AMAE T4

g2y gEoEs  dojalz= Z2AA(Base-band
processor) & VOD LSI 7} 4%, @4 elaed 8748
Hlojawi= 2AAE AR MSM55000]1 VOD LSie
Megachips Ak MA55132 DSPE ARSI

F & tialelze) tholo)2(DIAGHE o83t RS232
Ealg B3 wolale ZaAMR Add dojele VOD
LSIE AR Fi& dulelx ) MDOC Nand Flashel #
A Agcth ofm AMgEE Wolame Z2AA} VOD
LSI 7o) B4l ZReEe (% 2% 2}

E 2. Holrgie T2kl VOD Lol MK ol 7= ¥ siAX] Fel
Table 2. Message Packet Structure and Definition Between
Baseband and VOD LSI

2048 Byte

- ORG : Message Originator
- DEST : Message Recelver
0 -y VOD LsI
1 - dlo]amiz T2AA
-CMD : Command & Message Code
-Length : Datagl ZOIE 2fnfin] 2[Ci 2048byte 71X 7+

=g
[=]

TPO_SHIFT_START

0x01 | TPO-ShiftAfE}

TPO SHIFT START_ACK 0x02 | TPO-ShiftAFRtS&

TPO_SHIFT_END 0x03 | TPO-Shiftd=

TPO_SHIFT_END_ACK 0x04 | TPO-Shift BR S

TRANS_BASKET_BUFFER 0x05 | BIAZ ciolE TS
S NP I e ]2
TRANS BASKET BUFFER ACK | 0x06 o)

(o=




14 A FE HFREE H0EE(2009. 2))

ret

27

V. ¢

4.1 A" 73

IPTV A28 48 flsl] Algitae e 4
2 H| 2K Windows Vista) & AMH-3I6 3, Mgz A
A71E theld E&(DirectShow) & o432, olwf &
g3 A% S $18 VMRI(Video Mixer Render9) &
AMEEIITE FUlE tnle|ARE BEZa MS340 Wi
& AM8I9 1 TVE XCanverse 42L.C2DQ 7159 LCD
TVE AMEsRiTt.

o

Z

mitol qHE o] 8 5‘?9512“] 1080pel WMV #2je] ~EZ]
3 wlolelE Agstait. of HlolHE st At
2olME QolAELE o83 A FdojoiE T3

(8). gt AAYetAA mrtd ZEjulrio] TPO-Shift A28
< H3) A2 ERAIT S ok A} £ Alzmldde
YA Wite]d A95he MPAMPEGA-AAC) B4 02 &
239E 3719181 fimpeg 2EAAE WA DLL B
B2 T3k AR SdlolofdlA q:“‘" 2 B4 AEs=
& 3Tt ol vlaA SIS 122 AAse] 129 7
Mo vi2AE et sdol &8 SRR TR
o] Ig& F3lol el WH uiaA wlofy AL o
719l tolol1E FalM RS232 AlEld BAlE ol &3tk
(38 6)& DLl viaAR S AN A= Aeat =
228 vepdh

i‘%

Contents Manager
V275

fEad o
P

T8 6. HEE Xt =233
Fig 6. Content Manager Program

43 ANAR Z2 EEY

HAEd AMEE Az KBS FAwWa wel "oz
U-Go-Girl H2u0) 9" Bel=2 A7) 1920x10802) HDF
Gl a o] A& @7 A3l el 17651449 9%
o2 W73t

(ad 7> F4 o]~ 913 TPO-Shift AlxHle]
FE 25S 5o}, A 9739) doly A1 393MByte

oA, _‘?_H}?é%—i ATAYE W 472KByte7}t H3AH.

HIZEZ 918 TPO-Shift Al2=le @ AHozRe Fau]
9 38 9%

oot B AA A7) A% Belsigin,

07| 7. FE Clhlo|AE fist
TPO-Shift AJAE]
Fig 7. TPO-Shift Systern for Mobile Multimedia Devices

(23 8)ellre &7l Yol A4E A2 4Yshas B

&,

07l 8. HiyiLie| FEIX Rijsis
Fig 8. Display Screen in Mobile
Phone



Fol g Heoigo] ol

2 9% TPO(Time, Place. Occasion}-Shift Al=% 4Ad g A+ 15

44 AMAE M|

7129} Time-Shift 412 A8 ge] IPTVE] 71Z04
o101 B2 o] ARl el BP0l et
Nge wutel vl ol A48 5 g oAl A S 4
$3Fo 24 24F TPO-Shift, FHe] M#|27} st

B 3 i Helojclo] Celo|AE 208 TPO-Shift waje]
=i
Table 3. TPO-Shift Comparison for Mobile
Multimedia Devices

FalilE AAD e Al

?‘Q)\I?j = IJ E7|'ES EAPJ'
oi=R| ARZ X T i Rl =

s s T

A2 dAztog %W% & 1;
vze] AbgAl AAs T st A= |hE ALgskd ¢
ok g Aol E HA] 2 g sl

R

V. 28

IPTVE TV PCO) 38E §8A17 Heuldo] 24
& 2o 43, A A3stel AbgRrEe] ket Ehl2

E AT 7 UEE gt ojg) tEo] ot Edlzo 4
S8 opje} A st sl Bl 2E sk Al
e &7 AxL 7] Wi Time-Shift Al2gl&
98 3455 gl a2y AS7A Y Time-Shift A48
£ ARk tiEA ERA o 43, Abgel tiside 534
$ #AE 5 gl <18 sEs] Ag S
TPO-Shift #efe] Aujavzt =71 Ysir e Fojé 2elvd
o] tlulo] 2% Time-Shift 715% A1YE 4 Slofo} 3+
o}, whEb, R Fulg Henitlel tule] 28 4
3 TPO-Shift Al2El& dAREC dA g4e Fuis 2
grtle) tiajelxE 3] FElnte doleld T4
o2 AAE 4 §7] Wil s kg AGH R AR
oo, & =Roie AL el wiaAfl g Ao
92 Felsle] TPO-Shift Alzelof Abgslge}, ol 74

El

Wi

ri i
I

e

_a

Bo) AE AT EE Ve AE) AR E
L 9% DTS HRE AMEE & e G-l 3

Fol|A ’}——_’ﬁﬂ:ﬂ' TPO-Shfit A2~81e fe$= vlrele 3
of E& ANE o} &3 Algets, TEln Fd
& UWMZ:?J MS340 e g Fasigen, 1 23 Akt
g TPO-Shift Alagle] AAzE B28HE SQ1d 4+ At

mh
ok

a1g

1) ol AAE IPTV PUapd Zelzo] nirje] 44
QJateh HER AUHA AT A FEY RS R
A, A 138, Al 3%, 15-25%, 20084 14,

(2] Z<18 o8 "IPTVY 7]&F8E 1T Soc Magazine,
A 178, 26-34%, 20074 3%,

(3) gk, Sk "TPTV Al FEE 913t 84l 71% o)
AxpsislA A 351 A 3F, 29-43%. 2008 3¢,

(4) Bz, 823 W)k gls gl AZE s ¢
g oAg g E3 A4 FAT 53 s
(10-2005-0050456), 200561 54,

(5) Wauters, T., Van de Meerssche, W., De Turck,
F., Dhoedt, B.. Demeester, P., Van Caenegem,
T.. Six, E.. "Management of Time-Shifted IPTV

through

Deployment,”  Global  Telecommunications

Conference, 2006. GLOBECOM apos: 06. IEEE

Volume, Tssue, pp. 1-5, Nov. 2006.

“Time Shift TV #of EoEFLIA" 556145

94, 20074 4¢

[7] T. Wauters. K. Vlaeminck, W. Van de Meerssche,
F. De Turck, B. Dhoedt, P. Demeester, S. Van
den Berghe, E. Six, T. Van Caenegem, TPTV

Advanced Network
Services,” The Journal of The Communications
Network, Vol. 5, Part 3, pp. 63-69, Sept. 2006.

(8) 1719, HE3F “DirectShow 7|4t UCC #Ag2 A2}

A=AFE Y e =EA], 4 139, A 23,

7-134%, 2008 34,

Services Transparent Proxy

i)

[6

Deployment-Trigger for

Al



16 WEZFERREE WOEE(2009. 2)

rAp |

1998 @ diXldiglw AAEsE &
A(Fh

20004 : B AxEEE &
A (TEHA

2008 : dilvigla AxlEelE 4
B (Fguh
20005~20031d: FUATZE F9

AT
2003d~2007d: RE=Ee Felo}
A
20079~2008'd: ololr|ele] ¥4
2008 ~& A: miclels] Aeledrel
WEok: A BE Heulto]
AlzEl ORE FElz
Hejmjiol A, IPTV &

!

Lk AREe &

@D

L AgsE ARt &

Q@D

L e ARt &
QgD

o} B 3 AleAel, 249

X, weleIte] A,

IPTV 5




