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ABSTRACT

In this paper, a new approach to dynamic transmission bandwidth allocation for transport of MPEG ] video source in ATM
networks is investigated. This study indicates that the video transmission bandwidth in a finite-buffer system is essentially charac-
terized by the low frequency signal and shows the dynamic bandwidth allocation for the low frequency input can effectively
improve the video transmission efficiency. For a real VBR video sources having no adequate analytical models available, the
dynamic transmission bandwidth allocation technique using on-line traffic measurement, which is used in this paper, is an eftec-

tive approach and expected to transport MPEG [ video source in ATM networks.
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FEEN 719 F4P wHoz 4oz FHE F
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ATM(Asynchronous Transfer Mode) 71&& 7l
oz e Bud FTFHELBAY(B-ISDN
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s, olnAF T EHY 54 e o2 M
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I. MPEG 1 VBR & Al%9]
£xjol A% g

ATM A 8 &8 FoF & shie dA
£42 VBR #4dclelg A$she Aoldk, add 4
A1zt VBR 34 A5 E B288 4T Bl A
Ag 7R 22 FYEH] ofe oH, B FoMe =
B Edg 23E $8td MPEG [ W4og 353
3 4A2 VBR #4438 s&xcz A$sle Uy
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2.1 MPEG 24 A%

MPEG(Moving Pictures Experts Group) ¥&
e FIA 4, B 202 4F AUEN E HR
g58%5g &, MPEG-1& 1.5Mbps A$&9
gyt gAg AR ANE fdez g8 MPEG-1 & ¥
E& 3~15 Mbps 9 dolgtzea NTSC, PAL,
SECAM %9 71& %434 =& CCIR 6019 ©X
g TV #4& 7E&2E2 sdME EDTV. HDTVS®
of A2E TV ¥ 4% & e AL 7z
dem, MPEG-4& A4€ 54 kbpsd HIY2E, ¥
HedAagg diges Fopev,

MPEG-I+ %4 $3A GOP(Group of
Picture) @2 R Esdeu Z pictured® N2 o
£ 33 8E A48, Intraframe coding pic-
ture ([-picture)® #HW2 DCTY F=3 3 &
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2 g3t L R FELWNE HAHA A GOP
o] Ao HAA J&E vjA B
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33 intraframe F33E P4e interframe
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DCTE &3t dioleld t&3tch. B-pictures! #
HE GOPY #2744 & pictureo] F&FE v)xx o
crvg FHH HAvkE peistd oE syl ulF
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Fig. 3.1. A typical 19 second video traffic where the mean rate and peak rate are respectively 12.7

and 64 cells slice
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Fig. 3.2. (a) Power spectrum of Fig 3.1 traffic source (b} Power spectrum of Fig 3.1 traffic source
with DC component removed
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X{t).
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dynamic

bandwidth
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38 3.4 AFoF Adol 9@ oA 4 Y gy
Fig. 3.4. Ideal dynamic bandwidth allocation by low fre-
quency signal
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B 2490D Agse Hoto ASE AR, o
9, #Fddfie FEF FIA F¥%E JEhT

w, =2rr'2 AG¥Y, (G714 e FEola TAE
vebde) ) digEe BE gdtola FAAM CX (1)
o 98 HIEHEE As Fddle 4B & &
2 2HA 9 AWA &R 4B T (batch arrival) ¥t
7l W2 (q. 9. gma)?t (6.2, 7.1, 64)7} €}
wezb 152 72 Z0]EUE dole 130 4 NEg
Fol #YAE (7. 9, qma)=(11.8, 14.3, 136)2
Eoldrh FH d9E g9¢ &A3 AAs] 98 o0
o2 Fow AFHLy HgAZe 2T d¥YRd Fe
(q. 9, Qmae)=(100.1, 230.6. 1629)2 333 We| &
ojdrt. watd AZ HEE AP did FY 4%
< Avgte AL A3 Az do] st

AAZ A4 dIEL YEYNI Z2EF TN A
ol of# A FHr]) 2o WUFE AF HEE 5+ UG
192 AEFHolAY AfME FY HEe (q. o,
Qmax)= (12,5, 16.1, 192)2 FolA& w, = 12X &
A"t § 1/12% vt} A go] o] FoixA €5, o

B 3.1 C=1.25 oA cutoff F57} 54 dAE g3 79
Aol vlAe 9%

Table 3.1. Effect of cutoff frequency on queueing per-
formance in the worst scenario by dynamic
bandwidth allocation at C=1.25

w (radians) q (cells) 9,(cells) Qmax(cells)
rixon 6.2 7.1 64
252 9.1 10.2 101
152 11.8 14.3 136
12x2r 12.5 16.1 192

9xm 47.7 62.4 398
1xr 60.2 95.7 804
0 100.1 230.6 1629

1M @, = 12x20{& AP olgE oA % AW 4 2
o7} 192 olng HF YFgo| weolad 12.7 49
o C=1.25 (p=0.8) A H) N <Age] 13.4 ms7t 5
oA Bl e MulzdA #HE sbed AE gl H7 B
Fol}

T dEE el n3A ¥ d& de 4%
& nelsEz. a3 $Fe A Auix Az §9
2 A7 a3E A$ dAZE 999 4 &4
g8 2FH dAE g E Ao 9 v
of A FJ=E A EE dAPstdorgct. R nAA
 nEA gHe Hux Y& IS L o gs}
© AAd, o e HHaY FAd M9} o] uiy
o] A% 2B HALH OB A4 A Ao

B AEHE dXE Hde AEs Q@ &ejolx
FeA 2ot FHolth. diHEo| gelola FIholA
239 1929 4 Aa9E HA Y& 93
EAR YFHD YA ALL 0.2013, old] Wg
e 79 e (7.9, gua)=(1.5, 4.4, 64)0]
9.(F 3.2. F2) (15)e1M9 dFe 2&4 83 o
B AlzgdA e fA Ao Zo] AA XNde A
FadA Ueiyd U gl Huxd osiel AR
T 0FE BAFE

w=12x 27l A WEIGE 233 JG& x (0)E ns)
2z 23 A g3 o3t g EL x (t)9 HnAE
g3sin, olf g3 AE p=0.43°ln FIE%E (q.
% Qma)=(5.2, 15.3,313)0lch. x(t)e] Rdo} 53
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E 32 3% d9E g9 54 d9E g F9I 4% ¥

ATiA

Table 3.2. Queueing performance in static and dynamic
bandwidth allocation in the worst scenario

13 4% e
k| filtered #14) wA12x 90
wor-1xon | 22X x| a=l7X 2
I 0.2 0.43 0.36 0.8
q 1.5 5.2 3.24 12.5
a, 4.4 15.3 1.6 16.1
s 64 313 177 19

o} viwel Huw) 3 LT Ay Hu
g4 Aok F 3.294014 vlm® A
{%Ol w, =12 % 2rol A ’Qﬂl% AEga dgd g %
A A E ggigel Y AAE HE e d AER
23] F7HA71HA "*—’6‘- &S AR og gAY
© NEdE ¢+ Ao

AAZ 5 g dAldN 4249 3 o date] Y
BHEd 3 ddeg Fote AL v AAH7] &
23 e E Iy e Ao d#Ee] Brbgsttt ol
Hlatd 53 g% §3L 29 By 239 2
atoll MAEZ] of-ge] Ag &S FT7AIY BT oly
2t HA HES A 2 8o] shgsin)

3.5 JAMAFE 2709 VC(Virtual Channel)®
AL A Y] A8 nANGE & e v A4 E
WA(trunk)E nHH Bz 4 4AL 2E wHE
derm, oA7IA x (e HelA AEdd TV
FR ozolil x(t)e x (et 22 Wleg Risy

Z GOPui/l W47 N=9, M=3 <) 7}=7} TVolA

733 @ dolth, x()el A3 g

8 dolm H7 &L 12,740tk 7 VC

o A% do9dEe geygd AT x ()l 712N 53

ez AgEch gelrgk ol HHHYEY x(H)e o, =12

x2mollAl HElRE A3k o|4AHQQ FA dubyo
gt 24 VC 9 gd £ &4
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Fig. 3.5. Transmission of two sources by dynamic shar-
ing on a single ATM trunk
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A B¢F st E3 FYdFE ¥4 €9 Ho ¥
A dAe & 4 g s9Ed 7 B dAdY &3

B 33 A% d9%9 g 43 /IWEN] A% Hn
Table 3.3. Performance comparison of different sharing
policies of transmission

aFg? A g9

Hoigk  filtered AUzl BE ideal
0 6.3 13.2 7.6 10.2
oql 18.3 3.5 2.5 29.9
G 369 479 403 408
T, 4.2 U.T 37.0 26.5
a, 106.5 69.6 93.9 64.2
Qo2 676 543 635 439
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