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An Optimization Technique of Scene Description for Effective

Transmission of Interactive T-DMB Contents
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Abstract

The Digital Multimedia Broadcasting(DMB) system is developed to offer high quality audio-visual multimedia contents to the
mobile environment. The system adopts MPEG-4 standard for the main video, audio and other media format. It also adopts the
MPEG-4 scene description for interactive multimedia contents. The animated and interactive contents can be actualized by
BIFS(BInary Format for Scene), the binary format for scene description that refers to the spatio-temporal specifications and
behaviors of the individual objects. As more interactive contents are, the scene description is also needed more high bitrate.
However, the bandwidth for allocating meta data such as scene description is restrictive in mobile environment. On one hand, the
DMB terminal starts demultiplexing content and decodes individual media by its own decoder. After decoding each media,
rendering module presents each media stream according to the scene description. Thus the BIFS stream corresponding to the scene
description should be decoded and parsed in advance of presenting media data. With these reason, the transmission delay of BIFS
stream causes the delay of whole audio-visual scene presentation although the audio or video streams are encoded in very low
bitrate. This paper presents the effective optimization technique for adapting BIFS stream into expected MPEG-2 TS bitrate
without any bandwidth waste and avoiding the transmission delay of the initial scene description for interactive DMB contents.
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Transform2D ¥ 'I1_T2D'ER= olo]t)& A=t

AR A3 AL E= dydold o A AU L
£ 94 FHE(rout) = =F o) &3 BHE ARAA
T b2 §9Y 53 22 oMIES FA7} He AA(as
Ayt 1o e A AAE Jledth doAd
(Condition) ==& S|4 o[WMES] ¥Hg-3h= T A F
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Group {
children [
*) DEFI1_SWT Switch {
whichChoice 0
choice [ -
(1) DEFII_T2D Transform2D (
translation -34.00 7.00
(%) scale 1.00 1.00
rotationAngle 0.00
children [
(2) Shape {
(3) @ppearance Appearance {
texture Image Texture
url 1

]
DEF R1_T2D Transform2D (
translation 42.00 72.00
scale 1.24 1.00
rotationAngle 0.00
children [
Shape {

appearance Appearance
(4) material Material2D {
emissiveColor 0.75

lineProps LineProperties
(#%*) lineColor 0.00 0.00 0.00

width 1.00

lineStyle 0

)
(5} geometry Rectangle {

size 106.00 94.00

olalA
25|

218t 2HA)
(AH24E)

{

D2l 1. 27y HEet 2y9] x4l of
Fig. 1 A portion of Scene Description and

its corresponding scene presentation



366

A7 9 : i3ty T-DMB

Adlze) A2 3 AA71eHE HH3 Y

DEF 11_CON_SHOW Conditional {
Buffer {
*)
}

DEF R1_TOS TouchSensor { enabled true }

REPLACE I1_SWT.whichChoice BY 1 // 4 AmZ

ROUTE I1_TOS.isActive to I1_CON_SHOW.activate

T3 2. sk A|LE|RE 25t Je7|88E9 of
Fig. 2 A portion of Scene Description for interactive scenario
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1) Group {
2) children [
3) DEF Switch3000 Switch { ~ =~==--=-==---~
4) whichChoice 1~~~ 77777777 }135}015
5y chojce [  TTTTTTTTTTTTTTOT
§) DEF Transform2D3000 Transform2D {
7 translation 100.00 40.00  -------- BHFUI_Eé
8) scale 100100 71717 BHIS
9) rotationAngle 0.00 ——weve e 18I0/
10) children [
11) Shape {
12) appearance Appearance { ’ B
13) material DEF Material2D3000 Material2D { ==-=~~""~ MiolE
1OBIOIE —-mmmme 14) emissiveColor 0.00 0.10 0.50
1801 ~omm e 15) filled TRUE
HIE -----m- - 16) transparency -1.00
2! H}U}.:_ “““““ 17) lineProps DEF LineProperties3000 LineProperties {
{ soROIS, T 18) TineColor 0.00 040 030
JHHOIE ~mmm mmmmmm e e 19) width 1.00
20) lineStyle 0
}
} 1yHlE
21) geometry Rectangle { """ 77" =
22) size 106.0094.00 ~TTTTTTTTTUC sHtolE
}
T2 5. JISIAHM(AIZE) w0 REMI|EHE of
Fig. 5 Example of geometry object(rectangle) description
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A& AX WM, MPEG4 BIFSIIA Aolshe A9 BE = SA%S vehin, () 19 69 3A7163 00 i
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DEF Transform2D3000 Transform2D {
translation 100.00 40.00
children [
Shape {
geometry Rectangle {
size 60.00 40.00

}

21 6. 7|SAR(AILS) o MH7|eXEe 2ME) of
Fig. 6 Example of Scene Description optimization for geometry(rectangle) object
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Fig. 7 Example of Scene presentation : (a) Hot-spot presentation with scene description in Fig. 5 (b) Hot-spot presentation
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Fig. 9 Relation between Scene tree and containers
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Fig. 10 Structure of Optimization modules
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Fig. 11 Example of Root Group node and Sub Group node : (a) Scene presentation example (b) Simple Scene tree example
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(1) DEF ROOT OrderedGroup {
children {
(2) DEF L0 OrderedGroup {
(3) children [
DEF T _2D_1 Transform2D {

OrderedGroup {
children [
DEF T_2D_1 Transform2D {

a2 12, 28 = &Hs| o
Fig. 12 Example of Group node optimization

(1) DEF Switch100 Switch {
(2) whichchoice 0 [
(3) choice [
(4) DEF Transform2D1000 Transform2D {

(1) DEF A0 Switch {
(2) whichchoice 0 [
(3) choice [
(4)DEF Al Transform2D {

(a)

(b)

T2 13. == ofolr) /=& of
Fig. 13 Example of Node ID optimization
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Table 1. Example of Node ID assignments

=E EBY S ofolc
7_l'liﬂ 50 xA- —~ 'Z', g~ 2
Faloi| 40 '20' ~ 'z9', 'yQ' ~ 'y9", 'z00" ~ 'y19'
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TF 22 AJo)2Z olo|0E FaEigr)el FH3 AAS
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373

34 L= FHHS}

AolA Zled uiol 2ol A &4 xEE FolA 1L
g9 g 71e3A gzt AAg7IeA 718 e A
439 B8 ¥ F e AL /K= AE] Uk ==
HA3} AAANAME olge 718 RES oo AT
ZM BIFS HO|E & ZAAIZ o]& $l38te, &}
o 2 AAEAS W AAsHE FEFES A=A

& A 9 3t AR R QsiA ZAd HolE
£ FAFOEH BIFS A2 EEES 913 HolHE
T3 R

T HASAAR S TR = 9] Gdo] B2 =
T YoiE AAST 7 B T8 REE A kB
Z2E F T gEE R T2YFE Foh A k2
o YEES A Aele FE 228 A F j17)
Yo = HAH3 FAHL Yi=A] ERE AAEe
Bottom-Up ¥4]22 23 = ojo} 3t}

4. 3 =2 W

43 22AME Fotd HHs AYS AA BIFS
Ho|E 2719} 547t SR gl =T 48
AA71¢ AR E BIFS H|2EE At of of 3}
EE gt& BIFS A4 A8 7H A9 371 =& A
27} Y8t BIFS $35.3 2EY9 A7]olth 7] A
T AHEA dEF o) 2 Aol A U o] BIFS Ho|E A7)
Boh 2 goz ASARREH gEl 3E REAR
gt

BIFS HAE 74 282 HH3 42 AAA 4
°|E # Zt Felolvgd AFE 7 JHE Fxshe 4
A x=v Y= AW A EYY 87 By =8
AR 233, o4 3 AR EE YR 3
BIFS Hl2EE A%t

V. 78 % 449 d%

£ A3 3742 Windows XP A A oln, e AE



374

1740 €] : thsty T-DMB Hxhxe] 583

QA

E
(]

o

I8 AH71e4

©:

B 333 7Y

< Optimization Process Viewer >

Original BIFS Size: [3058  byte  Expectation Size: [2000

byte ||

Optimize |}

Encode

|

ok |

Reduce: {1058 }{1058 byte ¢ jnitial Scene Viewer >

Size! l[znuu byte

Generate BIFS text for Route info No.55 - o
AT 0 {
Generate BIFS text for Route info No.56 UPDATE 0D |
Gencrate BIFS text for Route info No.57 ObjectDescriptor {
bjectD iptoriD 3 Script D:¥IAT_Contentst#eBaylieBayticBay_|
Generate BIFS text for Route info No.58 1]
ObjectDescriptor {
Generate BIFS text for Time object bjectD iptorlD 4 Script D:#IRT_ContentsticBayleBaytieBay_[
No time object to gencrate! )Oh]cctDcscrlptnr {
jectDescriptoriD 5 muxScript D:#IRT_C e BaylicBaylieBay |
Generate BIFS text for OD object i
ObjectDescriptor {
Generate BIFS text for OD infor No.0 bjectD ip xScript D:#IRT_C ytleBayWleBay_|
Generate BIFS text for OD infor No.1 ,OhlectDescrIptnr {
bjectD iptorlD 7 Script D:#IRT_C aylieBaytleBay_|
Generate BIFS text for OD infor No.2 }
ObjectDescriptor {
Generate BIFS text for OD infor No.3 1] iptorlD 8 Script D:WIRT_C yl#ieBaytieBay |
Generate BIFS text for OD infor No.4 Lb}emDescrlpmr {
jectD ip! Script D:HRT_ContentsiieBaylicBayticBay_|
Generate BIFS text for OD infor No.5 }
ObjectDescriptor {
Generate BIFS text for OD infor No.6 bjectD iptortD 1 Script D:#IAT_C yleBaytleB
Generate BIFS text for OD infor No.7 ' {) jectDescriptor {
bjectDescrlp! 1" D:IRT_C AtcBaylieBay,
Generate BIFS text for OD infor No.8 }
Generation for initial scene finished successfully! ' ; ij
o o
1% - i ¥
81 14, AR2X} QlE{Eo)A
Fig. 14 User Interface
=) . = = O 5
¥ 2GHz CPU% 2GB ¥ (REX)2 2 FAEth 2" 22 4332 vlg Al A74E AR 49 74 3
= & . . [e) = = ~ = . =
¢] 782 Microsoft Visual C++ 6.0 ©]&3¥om 11 Be 271 A8 B E B3l 3918 & Aok QA" =
149} 22 AHEAL B o] 2 AF AT AHA UE 7] AR AEe 139 FEE ARA dS5F B Ale)2
% = ) =] =2 5 2 3 2~ (o] 3
olze] HH3t ZEAAM FHoE FA YHE AR/ o Hx g & glom e EIY APE AAA ArAHE
¥ H2ES oA HFsio} 79 o BIFS 2719 3t AMZE Sk

HHE BAFL, Z4E T Apo| 29} Zas| ok & Apo]

H 2 ME HUZXC| HH7IaNE
Table 2. Scene description for sample contents

T E 1(eBay) UeE 2 (JackieCola) HHE 3(SmartPhone)
2 BIFS HIO|E 37 3058 bytes 4069 bytes 2724 bytes
MEOEY + 8 10 8
Video: 1 Video: 1 Video: 1
Audio: 1 Audio: 1 Audio: 1
Ay 7 Image: 7 Image: 9 Image: 7
Rectangle: 12 Rectangle: 16 Rectangle: 10
Total: 21 Total: 27 Total: 19
HAM =S Touch Sensor: 13 Touch Sensor: 18 Touch Sensor: 11




W33 = A 20069 Al11E AI3E

E 3. 2t thA'd 2/%{E 20| BIFS HI0|E 37|9| #H3}

Table 3. Comparison of BIFS size : Original Scene Description & Optimized Scene Description

HE A=

HelE HEE i Helle
BIFS Slogf 7] el E 1(eBay) HelE 2(JackieCola__Remake) &l E3(SmartPhone)
= 3058 bytes (100%) 4069 bytes (100%) 2724 bytes {100%)

3001 bytes (98.1%)

4000 bytes (98.3%)

2667 bytes (97.9%)

2196 bytes (71.8%)

2925 bytes (71.9%)

1961 bytes (72%)

1664 bytes (54.4%)

2251 bytes (55.3%)

1450 bytes (53.2%)
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* Percentage (%) = (Optimized BIFS Size) / (Original BIFS Size) x 100
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o]21g AY FA A BIFS QFC Y Z2AN A7t
< 23349t 9719 BIFS §2E #Y$ opendt ¥

3.3}5} 2 close 3t7174A1 9 clock tickS ZAMSEY ol &
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718, 0, 5 % 6,
16}
17 texture MovieTexture {
19 loop false startTime 0.0000000 stopTime 3598.93331591 url 3
19)
20}
21}
% B
23}
z4 Soundzt ¥ -
25 source AudioSource {
26 pitch 1.0000000 speed 1.0000000 startTime O.0000000 stopTime -1.000
27}
281

P A, i

291

/ 31 DEF L1 OrderedGroup {
{ %2 children [
33 DEF(T3_SWDSwitch (whichChoice 0
34 choice
35 DEF I3_T2D Transform2D {scale 1.000000C t.0D000800D
36 translation -122.0000000 -52.0000000
37 children [
38 Shape {
3% geometry Bitmap {
i 40 scale 1.0000000 1,0000000
A 41}
“yz appearance—-ippearance—{
43 material DEF I3_H2D Material2D (emissiveColor 0.0000000 0.0000000 (
44 filled true
45 transparency 0.0000000
46)
47 texture ImageTexture (

(@)

AT =

A8 T e 20 iiani0a 38 110 40 TR ST, - L
: I

texture MovieTexture {

url 3

)3

)

geometry Bitmap {
scale 1.00 1.00

25 n. ten ™
fan whTEEChoice O

381 choice [

jaz DEF Bl TransformzD {

las translation -122.00 -92.00

=23 children [

§3s Shape {

196 appearance Appearance {

fa7 material DEF B2 Haterial2b {

a8 emissiveColor 0.60 0.00 0.00

gs filled TRUE Ji
40-.. transparency 0.99 e
41 }

42z texture ImageTexture {

43 url 5

4 }

(b)

T3 15, ME ZHE 19| ACI|2XE : (a)dE THI|SHE (b)2HE & FHI|a8E
Fig. 15. Example of Scene Description for Sample Content 1: (a) Original Scene Description (b) Optimized Scene Description

(‘i Osmpd.~ eBay.mpd
File View Qptions 7

T2 16, 43 TEE19 WY Fol : ()R

(b)

BIFSE 0|38 &M b)PVISHE 2Fs & MY I

Fig. 16 Example of Scene presentation for Sample Content 1: (a)Scene presentation with Original BIFS (b) Scene presentation with optimized BIFS
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DMB W33 @44 Adxz QI AY AsE g Z
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