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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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Input source: sequence of frame size
/* global variables: @ ©4|¢] max_bufler, Ho) A7V 43 */

while(frame)
{
br diff= Hu] d47bs &4 -84 2 2],
iftbr_diff )=0) inter_remainder + = br_diff;
else |
& Ao ¥H = [br_diff] ;
ifinter _remainder )= |br diff'})
PushStack(inter_remainder-br_diff, |br_diffl);
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, @ @419 wH);
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return;

}

PopStack(&previous_remainder, &previous_peak);

HaAl] wu] = MAX(EdAe) W9, previous_peak +peak-in-

ter_ remainder);

lack = peak-inter_remainder;

if{previous_remainder )= lack) {
PushStack(previous_remainder-lack, @ @A 2] w#);
return;

}

StackOperation(previous_remainder, lack);
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7hEA oo gag Wy 32718 dolie Ao
otk EE AA 2 927 WAl 42 BPF7E o}
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BWX/EA ARE o4 uTe A=Y A EH AB

A AE EFoidoy 238 2

E V9 BPFLE 2o 483k wlstng B ¢
R o g ApMo] g Lk WA= Hog
Ak Aol AHEF HT] 2 2EYL 7} H|r]ee]
W& 5A4-& el sjuuo]d vit) e, 2t o
8 vite 23 2 ol 3 dejety @ 5 9l
& Bellcore Starwars 2 7231 ¢}

219 6ol ol HiT] @ AE|o] 7} HEF8T
of we} Avtel ww A7 E HAF s=rrh vl
v} M BTl AEYRS oF 0.8Mbpse} A48 ol
A ggapel A HE Aol M FE& Aelake AE
S Ul & Aok 29 79 AlF A A R E Ho}
X 08MbpsH o] HEgaFolr] Az 2ol A2
ANA ethe A& 7 Ak et At G
e ] A F ol g Ae8Ee 4
el 29 82 B 1.IMbpsoll Al F A g} v A
Egol HAleo] AE&Hg A L, UmA s
£ L15Mbpsoll M= vl ® 28 ofol Wil a3}
2l o)A 1 2EQe] Eg] AVt A7) o
Folt}. HAIZ ballete] Ha+ Eall 7] 57533bits
ojal o] L 2 ZHQ] FE 1/8-1 313 1.38Mbps2]
ANegade HYgz sir) 1o BE [LISMbpsE A3
Shop APAe] B 4 UM%‘ 6H HFojof 37| wf
ol el Z7)e} Al R Gol & Fabel firt. A
Al Z ballet-2 A43l7) Yl HF T A7 8
oo & A §2E gesler sy, 2 e e
Wyl o] AAz)el Al A Re] i F FojE AR o
= glel. A8 Aa 1.4Mbpse) A &3S ¥
s 146Kbite] ¥ 3 9} 85mse] AJRF A A
P}k bR o= Al AA GA] T HE L REY
o Fa ZaQ) Arlo] FFE Bol wAW 27 99
A of gro] W=k 2yl Av]Ade A2 A8
of Al B AolE Holg AELE Avh o] AL 2FE
Heo] Az e o s meEEe] A7) 298
ok F, AIFR RO A0)7E & Y Ee] 8ol U

= & optbufsize 2322 Zdll A inter remainder7}
Aul el AlS olxe e £%& &ardte =
el gl BAHY A3 2] wAHE A7 @
obzlthE ol HA, AlF R Ed 2e g YdEol
@ol v} 99 inter_remaindergte] Ald: # 2] 7| ufjF-of
Holl ek & xyglo] vpoulatin 2ulo] vl K

iy
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= 457 A9 ¢ el dAR AR Ade
2EY o] AR FoAM g e AL ol A
Ak Folle 2ol W= A 97t Ao glAIH Al
A o] Fvhe dojuz] ¢t Bellcore Starwarsd]
det crefare 2y 105 22y 1] vl A
off AFE-¥l 2 ’f) 20 A4 950K bpse] A %‘—%&01])\1
Hal glojnn A 4l gle] Aol sy AL
ol 4 ‘Rl‘} el A B B3E 8 o zhzhe] njr
9 mEREe g Haslebun A &gl
Ad et 89S HAqew vh3the g

a8 6 st shel HA w27
Fig. 6 Optimal bufTer size of animation

87 whst A sle] Al A

Fig. 7 Start delay of animation




RL/E ALE ol BT 2EYY LA A$

a7 8 Ak gstel v =27)

Fig. 8 Optimal buffer size of movie video

T8 9. dnt g3k AlE A
Fig. 9 Start delay of movie video

HEE‘,I 10. = '?4:3.94 H’]:\ﬂ .::17}
Fig. 10 Optimal buffer size of Starwars

I8 1. 2 =] AR A
Fig. 11 Start delay of Starwars

& 4 Ak el 2 g AFEFE YL 2E
Yo AeRid A 9 21 HRE ohFsHmulti-
plexing)st=t] A4 22 o] 8¢ & UL Zolth

3.3 CEE S multiplexing)

Multiplexer: 2+ vt} @ 2E @] thsle] A=) Lo}
39 ol & Aol A Yotof gt 27
1} multiplexery H A 02 o]RAE A EIeZ
7t vt e 2Eqo] o oidt YHE FI ook
ok wref AsH AS LTS AHEY o AAFYH
3 AELFE AR AR of stEA 9 AA A
el A7 IHFAT Bujol G218 4 4 AT 2
2EYLS 4 &4 glo] Aol eaRg. webA
A7)\ EHABE o83l 14 E A &F |
oA u) = gJulct Autel HoleE A of 3t
A& Gopd = W tisll GopEt).

AR 714 Ayl A4z T Ar|wEe A
432 93t WE S 188k, multiplexers 2+
2Eq9 o aue I A7NE Yole} 3t
232 ¥ie =z A/Nge M4EFE g7
sty Aol Erbesitt. webA zt ZH Y 277t
SR xgE o] EA mdE nE Ao} 312
2 g 7|Wre g Aol o]F ot o)A HH
multiplexer= /24 2 F<¢ 1 T Y9 A7
A4S & 4 A 9. BE ZH 9 218 E4H
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Bg 7td of ¥ W5 =(overhead)7t A7l AL
gttt 2y 247 dolg v AEgo] 7}
Ae 2 27 84 A & & ZHYdy 2
71& 3 byteZ2 Y}eFE o] 24(frame) X 7200(sec) X 3(byte)
=518400 byte=2 IMbyteo] A & v[X =g HA| ¥
tle 2Eg9 A7) Higtd FAIE & e 27
g 7 ok oz aelsof & 4ol AXvt &
ZAYL vy WA Aol o} 2 T g
o] FAHoZ Y] A AANYE HHF S A
Zot sl=AE s FAZ AF9 234
e 3] o] EAl= ke s 2} 2Lt} ‘optbuf-
size’ FREFANA Z+ 2ol A7 lH R o}
W Z7)9 A& A A g ALE OI 0] YA Ay
d AVNE PYHoF wro} Ho|xMRE el scan-
ning. & A+ = Aok et o & HW, A0t
12,3, 4,42 2y o] Al & A5 °1°¥ sl &
B dFEFo] 3 i F AR scanningg shA
45 A$str] A= vE | HEE WAy sofsta,
T o 48 AEEk] A3 v 19 HEH S @)
oFStE E B 2uhE W H Y-S sopdtv} oz 3

& uE AFrHesti 28 o] deuw 28 A
W HELFS AR ANEE I v g 1S
A+ e AL 29E ALgsA 1953 0|
2] v 3l vl o) 47k o g o] v
At wheta] 2t =y delct ool AL FE A
3ok R E ALY 5 Aok 2eal o 544
He Zddd 27 54 gdo x84 F vk &
AHLHFE duty Agslof &t 7He 2E A7)
A FH 5 7kA A58 vz %J”Pi}%* T 2t
o|Ag At dWNAA g FL Yo WEHA
H ¢ tdsez A o4 @J &4 glol 2
A AERFOE RE VUL 2B A$E &
A thEsHmultiplexing) G| F3 78 Ao ¢
2YEL BEY) A% BE 870 ZFolFH ). o}

o} g Fol 2 G FEolch
Algorithm
input data: 2E ¥ 7] z} Zgelnjc) d5E A48

FE dolHE VA= file MY 2EY
file So, Si, <+, Su
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multiplex()
{
for each stream(S;) {

54 vRloll 71 el A SFe s AEdct

}

admission_control(S;)
{
sum =&z 7} 2Ego] gE 2
83k /"—&% g9l g
iflsum (= A F 42 A4 &) accept(S));
clse deny(S));

FE&F+ Si7h

ArE G| Ee AeHrie s # 4 9l
oA H e VovkA Q4R HdHe] 83 A
S o] viv) e A S TN AEe = 9
‘17})9} FAN7t 9a s sk Wy A7 g s 8 o

F7FA] A9 A N 20 vbebodnh B 1o v g 9
&zt ZEYEo] W v eSS HEEE ¥

3 2% 32004 3 A¥e] AxE A ol
zb 2Bl dis] et dd &3 oo 4y
21 W# =27 9 A4 A Qg vebdle o] Aol o}

ZH A 8.65Mbpse] HEFFHFOR 9re] ulr]Q
REGS A S glo] A 5 UA Bep 1§ 2
sbo]l @ pE s wls =L byte%O]H FHAE3HE 300
Kbyte& x| ol 2ejt 72} ArgHo] Axa
AFE 7] Aol wWalel Al A AEe] AJZHESE v

ELzhene Aegel g vjeg Wy

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

_Genoa 4 061 | . 159
RedsNightmare | 057 | 534
Zoomxing | 06 | 198

Ballet 138 469

dex30 4 04 | 138

~ Son | 071 430
Slarwars i l 0.67 .12
Starwars 13 0.62 110 B

CStarwars 20 | 0.67 115




BX/54 AUE 4P 2EHS HEY A$

E2zvide ~=de] A%e ¢ £33 2 el vn
ERE P EEL

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 14 18.3 85
Movie Index30 1.1 2.6 0
Son i.1 30.5 79
11 0.95 1.6
Starwars 13 0.75 10.3 3
20 0.95 2.2

7 % 3 Folof gtz 1AL AA AHEAT}
A F & A Agtolnh. wetr 2} 2E

=2 &oll 7Intsle] A5 of AAMH e 22
85 Mbpse| H&E-Fo] Basgt o w3 38%) &3
3 A SF¥UL a2 ¥ Holgh EF 4G9
W 378 A4 o2 7h48 T u(5 Mbyte)= $19
AF#pc o 42 dF §F i A SdYlel A%
o] 7bedl A Aotk E& Ao} LS vt e
EYEo BF F-& ZAEol7] il HA 100 o
el 71 2EY S AHESE W 3279 A E A d o)
HAA A02 odHAW, 1 Jre 28A 43
e RNoz oAE ) 9}]\4:3}23 opthufsize QI &
& AYPYg wWeo] A AFL 74 vtje 2EYY
QREoA Aol ot g 2EYS ol FF
S HE WA 8 Aol uig A7) A HA 2E
ol dAAoR FUst BEXE o2t 7HREHA
2E g o] Fold RIztstA = ot

lh@
AF

%E.Q.

N.&d 8

B =FqME VOD systemo 4 2] R &3¢ 2E
A5 W U EAFEE ol &3 Ay
2 ARt og7]Ae] B FEY 7t 2EYe] 7}
F EEAHoR HMEE F Ave A% 297 2 g9
Wy 27, a8 7 Zedvicte] Ad £FL 2
gt olg g B HE HAH SR S00KbyteE
B He AL ol B3] dA 2EYe| A H)
A FAHE gk ootk 2w Al o3t

W ARE o] &% Hd B HF g 7wt
A4k o va 60% o429 A% F4L Jehid
o =3 o g7t shRo ste Wy ArlE
300KbyteE YA ¥+ Aoz vebyoh weta 2
EEAA AE B4 YR G o] 8T 54 dioly A
44 & VOD systemel T 3™ 7]& 2] Ay
3 T AHH olg A R P Mulze HE
B 4 g Zolt) e Hetd W& VOD
system3} 7ol w|2] Z} 2EQY e B4 AR E nobd
= AL wigk FHEd o) a A3 gAY Az
AR E dfstede AT 5 ok g A
N SR REE EAPEE £38 F e W
A& Jurals o) oz AAE @ 4 9l).
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