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On the Efficient Transmission of Video Stream
Using Characteristic Information
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ABSTRACT

Until now, the transmission of data for VOD(Video on Demand) was based on a real time modelling of video
data. Markov Modulated Fluid SourcestMMFS) and Markov Modulated Poisson SourcestMMPS) are the most
widely used modelling methods. But the characteristics of the VBR(Variable Bit Rate) signal prevents modelling
from actually being “real-time”. Also these methods call for the use of large buffers for the abolishment of cell loss.
These modelling methods are, of course, useful in case of teleconferences where a real time modelling of video
traffic is inevitéble, but they are insufficient in cases where the characteristic information of video traffic can be

obtained beforehand-cases such as VOD. Video data is special in that if one file is preprocessed all other products
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can simply be copied from that one preprocessed file. This characteristic helps reduce the overhead arising from the

job of drawing out characteristic information to almost zero. But still, compared to the existing real time modelling

method data transmission using characteristic information succeeds in raising the efficiency of data transmission. In

this paper we will outline a method of data transmission which uses the characteristic information of each video

stream, and evaluate this method through some experiments.
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gdg NAsof goth. 1 4§ pre_buffering ©] 2t
s 23l 1Y %o A gt A& FHE R
1 93

pre_buffering
banawidth ™Y

vkl Al FA Aol A 71A "t

A g7 8 48 AeEe vE g Fol ‘opr-
bufsize’o| Tk, ‘optbufsize’ YL e FS v 2EHE
zb ZEigdel YR wde HYE YY o wets
o|3 Fo{d Af L3y ol fato] HAge ¥H 2
719k, A atz] Aol vlE] v sof & Fg A
g

OPTBUFSIZE Y318 &

ofeh o] Azl EE HYsHH e 7t Aol B
¥ A7)7h A Hed, 2 5 708 & 2ol 33wy
27)7F fok E vle] WA Y sof & Hpre_buffer-
ing)& w2 Aat@cl

Input source: sequence of frame size
/* global variables: @ ©4|¢] max_buffer, Ht) B4715 &3 */

while(frame)
{
br diff= Hu] d47b5 &% -84 Zaol 2715
iftbr_diff )=0) inter_remainder -+=br_diff;
else |
& Ao ¥H = [br_diff] ;
ifinter _remainder )= br diff})
PushStack(inter_remainder-br_diff, [br_diff]);
clse StackOperation(inter _remainder, |br_diff|);

inter__remainder =0;/* stage progress */

!

StackOperation(inter _remainder,peak)
{
il(stack empty) {
pre_buffering +=(peak —inter_remainder);
PushStack(0, @ 99| ¥H);
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return;

}

PopStack(&previous_remainder, &previous_peak);
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lack = peak-inter_remainder;
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PushStack(previous_remainder-lack, @ ©A)9] ¥5);
return;

}

StackOperation(previous_remainder, lack);
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2l &9 44 7t BPF(Bits per Frame)g ¥ 3}AA
ZhRA oo e Wy A7]§ dolris Ao
th B8 AAE 927t ¥EAR) 32 BPFY} oyt
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BWX/EA ARE ol 2P HYe 2EY AR S

AEHe] AE EFoldey 238 %

E U9 BPFE 29 483k Blalng B ¢
NHow AFgMe] Af &FE WA AeR
At Aol AHEF HT e 2EYLE 7} v|r]ee]
W& 548 et diurold it e, Ut o
3 Aivle 2y 1 Fol EFE ety 3 5 9l
& Bellcore Starwars 2 F+2 3} ¢}

2% 69 clumlo] M HiT] e REfo] 7t A8
of whi} Avtel Wz A7 E AR sh=vhst ekl
t} A Bt e AEY RS oF 0.8Mbpse] 4 8-2Fo)
A gFFe] A HE Aol M FE ﬁolﬁ}{" A&

S U7 4 Yok 2y 79 AF A 2B EE Ho}
% 0.8MbpsH ko] HFFHFAA AZ A Aol AL
A7NA gette A& 4 7 Avk e <ik 43
Hoe 2EYS] AP o e AHEEFE &7

ghel 23y 82 B 1.1Mbpsol A F 7e) vjr] e 2
Ego] 37 9] A48 aks 7127 w57, iR Eg
£ L15Mbpsoll M= v 3 @& o] Wi 878
Xl o)A 2 2EYe] ZHQ) AVt A7) o
Folc} AAZ ballete] B E#)Q) 7] 57533bits
I'}-} a1 1.38Mbps2]
12 B2 [ ISMbpsE 2%

o]l o] A& 2 MY ¢

AEEFE Ua g v =

rum

F.l

Ao Abde] Be &g uma(; 6}] ojol 7] w)
woll W] A9k AlF A Hol F 4ol Qv A
AZ ballet:2 A48l7) YaME BF T A7)H

c} H @ A% 43 dadol shu, 2 *J%LOM—‘—

ok YukR oz Al KA HA 1 HHQ AEY
o Fa ZEQ) A7 AFS ol LA 29 99
Ao} gro] mlsxdh gl Av|Qlv)e A2 A58
oA} W& AolH Holg FEE vk o] AF
Heo] Az e e E mAYES] A7) 298
th &, ALFpE-Rel =) & % ] Y Eo] Wol Y&

= 9 optbufsxze o e E 01]1\1 inter _remainder7}
ot el A% oAl iz 888 /et =
#H ol WA o 7341 i‘:?‘iol A e = A9t W
obxthE Wol EHIL, A& H RO e Ty QlEol
ol 199 inter_remaindergho) A& #R) 7| wf o
Holl ek & xyglo) vorahin Ado] nlAy]
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w A7 Aol gLy WEelnh AR AR Ade
LEg o] ARGl R AFHL o e
At Folle Ago] e 97t A9 flAlS o] A2t
2 o] Z7hE eojya &t Bellcore Starwarsol]
sheh czefaty g 103 20| o] vkl A
o Ap-¥l 2 %; Lo 4 1 950K bps 21%%3*011*1
il gloli: A 4 glol Mol btk AL
o} 42 ‘Rl‘} o] AMANES EJFe) & o} zhzte) H}L]
Q AELES W E 54&9}6}“‘*1‘ Al Eadglel
A% Hsd AE 8PS HAHow btk e

a8 6 st ske] ¥ Wy A7)
Fig. 6 Optimal buffer size of animation

87 whst A she] A4 A

Fig. 7 Start defay of animation

www.dbpia.co.kr




BX/E4 ALE ol 4T UL 2EYS 87 AF

T3 8. AW g3t W A7)
Fig. 8 Optimal buffer size of movie video 8011 2=z e A F A E
Fig. 11 Start delay of Starwars

& 4 Ak el 2 g A EF S YL 2B
Yo SeRid A A 2 ABE ohFEsHmulti-
plexing)stet] E84 22 o] 88 4 AL Zoju}.

3.3 CEE S multiplexing)

Multiplexers 2+ vt} @ ~E Yo thate] oA Ao}
k39 Holel & Aol A Dolof gt 27
1} multiplexerys A A 02 o]AL UA Eeo
zt it e 2Edo] ¢ U7 FEE HI glofok
v ok whef AW A$EFS AHEY o AARH
O3 9. et g3e] AlF Ad O AELFE AR AR of steA 9 AA A
Fig. 9 Start delay of movie video oo ArurEA e Baol X2 & 4 ok 2
' 2EYLE 4 &4 glo] Aol sMssjAch weiA
A7 EHAEE ol 83te IHE AE &F Ul
oA wj | Juict Hute] wolHE HE3of 3=
A& Gobdl = Wl dis] GofpEt)

AR 7 dukAgl A2 Ty A7 HEe A
$32 93 WdE 28l skd,; multiplexeres 2t
2EHe oo awe) Q) A7NE Lotof ).
282 gie Ty Z7NE A$LFE &3
she Aol Erbesith mebA zp ZHE e 277
SR X §4 UE wEH o} 32
2 9dg 7|Hre g Aol olFojHr}, o] FHA =W
multiplexeri= 1/24 2 $< 1 T Yo A7 g
AE g & 4+ U do EE T 218 544

HEE‘,I 10. = '?4:3_94 H’]:\ﬂ .::17}
Fig. 10 Optimal buffer size of Starwars 2337
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BEEASERLE 196-9 Vol.21 No.9

BE 718 of 7 298 =(overhead)?} 471 AL
gttt 28y 247 ol HiY e AEGe] 7}
Ae ZHY Z7) B AR & ¢ e =
712 3 byteZ v}eld of 24(frame) X 7200(sec) X 3(byte)
=518400 byte2 |Mbyteo]] H4H X nA B2z AA H|
te 2EH A7) v FAE 5 e 717
g 5 Utk oz ol & 4ol Ast &
ZF YL vl W= Aot o] A& 1 2
o] AAHo 7 AP A5 AdANE wHFHE A
Aol st g AR TAR AFED 18y
a3 o] EaAle 7heks] &d & 4 Qloh ‘optbuf-
size’ G| FolA zt 2 Yo ArE gig g wo}
WA Z7] 9 AR} A A& Aabgl ol o] FAxE L
Y =& Yo E ol HoAtE e scan-
ning2 2 A4e 5 Qlth ©ded oE W, #2o)vt
1,2,3,4,42 Zg Qo] Al M F = °1°¥ Szl &
FE AF8Fo] 39 uf) F A FH scanning 34,
48 AFer] s vig | WES HHY sfopst,
T o 48 AEEk7] 3 vl 10 Y-S )
opstE R RE 29k Wl g sfopdirl o2 3
S iR MEvbestil 28 1o eng 28 A4
W AEEFS AR AL 10F AP E st 1&
A4 e A48F8 2vE ARESA 19EE v
o wEgatd npA et 471A] QAo Ago] b
At wheba] 2F et dupe] HELFE AL
3ok SR8 ANE 4 Aok a#al o] 544
e =9 27 54 gdd 2§22 F Sk £
AEE&FE dopt AL slof st 7He 2Zy9) 27
g #9857 A9 SR ?—JHPQQ T A
o|AE At dwhAQd Y EFL ol EH
H e gdatnz s, oA @J &4 Qo] 2
A AP0 T VYL 2EYE AT &
e o3& 3Hmultiplexing) &3 & Alo] &

2HYEE BHEY] A% BRE BA o] ZAFoF . oA
o} x| Fo] 2 g FEo|th

Algorithm
input data: 2E ¥ 7] z} =g eQlnic} drd A48

FE diolEHE JHRA+= file MY 2EY
file So, S, +, Su
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multiplex()
{
for each stream(S;) {

54 vhloll 714 el HE ez Ao

}

admission_ control(S;)
{
sum =&z 7} 2Ego] gFd z
83k *]—6—% gl %,
iflsum (= A 542 A4 &) accept(S);
clse deny(S));

FE&F+ Si7h

34 85 It

Aok A ejFe] AeH b asiA ¥ 2
o A HE e Yok a4 cHgsle] HEH A}
SH(E Ao viv]e 2EHE BAld A5 5 3l
7ok vt e st vy Arlga & o
F A S B R 200 L}sa}alt} E o) mag 9
a zt ZEYEo] Wy v ESH HEEE Y

2w 32004 @ Ao AdE ged Zeoin.
7} 2Bl dis e dAd &3 o owe) A4y
71 w3 227] YA A A A S vhedlth o] Aol u}
ZH A 8.65Mbpse| MELFOF 979 Mt
2EFE A A gle] WA 4 A Wk B &
sbo]l @ pE s wls =L byte%O]H EMPOM 300
Kbyte& x| vl rejvd 2) 2y Ho] Az

g 7) ol msol Ajp AAREF o] AjZbget 1)

ELztene 2Egel g uus WYy

& (peak rate)
Video Stream |Average Bil Rate(Mbps)| Peak Rale(Mbps)

_Genow 061 . .59

RedsNightmare | 057 | s34

Zoomxing | 069 | 198
Ballet 138 469

dex30 0 | W8

. Son | .07 4.30
Starwars |1 0.67 .12
Starwars 13 0.62 110 B

CStarwars 20 | 0.67 115
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BX/5H AUE 4P YT 2EYS A& AS

H27ute 22 A% ¢ %7 2 ¥ ¥
a7 R A% A4

Required | Minimal | Minimal
Video Stream | Bandwidth | Buffer Size | Start
(Mbps) | (KBytes) |delay(ms)
Genoa 0.8 2553 0
Animation | RedsNightmare 0.8 159.4 571
Zoom-xing 0.8 210.6 0
Ballet 1.4 18.3 85
Movie Index30 1.1 2.6 0
Son i.1 30.5 79
11 0.95 1.6 0
Starwars 13 0.75 10.3
20 0.95 2.2

AcH

F& 8 FoloF sted 2R AA AHEAIL
] h@ T & A9 Aot Wetr 2} 2E
ES AT &0 vutete] A4 o AAH LR 22
85 Mbpse] AE4-3Fo) Wagh b val 38%0) B
AL 2PVL Yaw ¥ Motk £ 499
H 2718 44502 7H8 ¥ W(5 Mbyte)e 99
Adnet ¥ AL A4 £Fogn A &40 A
o] 7}z8l A FHelvh B Ao AL vy ~
Eggo] BF #H& AEol7] " A 100% o
el 71 2EY S AHgEH vy 279 A3 A d ol
HAA A02 A=A, 2 Axe= 2¥8A AsA
Bg Aoz ofddh A t3td opbufsize $ilElF
& AYPYE wo] A AL 7 T 2EYY
YRR Ao o A7IBE ZEYS ol 4%
S HE R L Ao|X uiH Ay A AN 2E
ol iAAes #dg EXE o]ty 7HA A
2Eg 9] Aol 1zt & gt

ji

N.&d 8

B =FqM s VOD systemoll A1 ¢] R &3¢ 2E
PAdE Wy R EAAEE o &3 Hpy
2 ARt ogrIAe] B AR 7t 2EGo] s}
F EgHoR A4E F Ue Hd 293 2 w9
Wy 27, aex ZF Ty dvicie] W §¥L T
3o} o] g EAA B = HAHOF 500KbytedE %
T EE AL Foli 53 A 2EYS A7) v
A FAH = @ sk ot ey AP o3t

W ARE o] &8 Af WL HF & 7wt
g d) va) 60% ©]42 A% F4e Jehid
o =3 o g7t Aok dte By AsE
300KbyteE WA @&+ Aoz delyrh gels 2
e At B4 AHE o] 43 34 delH A
F44E VOD systemel| @M 71& 2] HA ] A
3 Fe AEHHM olf A 9D Myl e
23 4 g Zeolrh 2 At W& VoD
system3} 7ol wjz| 7} 2EY S 54 AR E npotd
AL Wy e gola s gAY Az
AR E dfstede AT 5 o g3 A
N7 AR REE EAHEE 38 5 3l W
A& urals o) oz HAe & 4 Yotk
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