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Abstract

Smoothing is a transmission plan where variable rate video data is converted to a constant bit rate
stream, Among them are CBA, MCBA, MVBA and others. However, these smoothing algorithms
produce a transmission plan where extra bandwidth in server is not considered. This may cause
difficulty in providing videos to many clients in a server,

In this paper, we propose the smoothing algorithm with monotonic transmission rate increase and
abrupt transmission rate decrease, in order to provide videos to as many clients in server with
limited network bandwidth as possible, In order to show the performance of our proposed
algorithm, various evaluation factors were used such as the maximum number of clients, the
average number of clients, and so on, Experiments demonstrated that the proposed algorithm
outperformed other algorithms in evaluation factors such as the maximum number of clients and the
average number of clients,

Keywords: Smoothing, Variable Bit Rate



HT) S glolEE AR 371 820 YEYA A4S
Aste] o] A ol2fd 4= el Zd ¢
S FAE= HE 7 598 14 ¥ E-&(Constant Bit
Rate) W3} SU5}4] 9= 71 8| E&(Variable Bit Rate)
Hh o] 9lei111], 53], 7}‘ﬁ HIES W oz A4E vy
& Hole= ZedE FAshs HlE o] Aot Aste
2 o]AL a2 AL QosE B3] YaiA] [
g_:was] Z7}A 70k = B2 E (Burst) d2fo] WA=
ATH1 23], 251 78 o]Hd M2E s |
HEH 7Hi HES W o R A4E HYe HeolEE o
o] 1 HIELE A4 F JwE H|t]e volE o tigk

s AgS Al§= Aol 23],

\:ﬂ-7]
Gl

VB(t)

7 ()

frontiers

Bytes

bandwidth changes

Frame Number

(3138 1] ARG TEY 48

VB(H= b+ gof,. -2)

19 )8 259 719] 9218 Uehldld), x5 A
@5 =49 SOl Yo vl e, 20e) VO
=B ﬁmiiaﬂ@ CEESRIEEE
A vlo|= Folu, £, & a9} i o ulo]= Fole}. A
w7k o AN e ASER Zadle ASsd 2
FholelEel ] AL/} RS Qo5 13T 4 ¢

u} VB()E & S AAM R 2(2)9} o] AYER

> A %B}Ol AE W7 27 bE U3 go = 23d
ok ezt QHZ RS AAM B 2 ASER TYdS
53 Feho|AE A QHER ST} BAHo] QosE
B3 = olok wlebA, Aufoll A Alabe AgEo] QosE

U=MAAY =EA H7H M22 200743 6¥

o ol
X,

x
:‘—I'

fo

=

ral;l

o

Mo ot
o,
x

=
30
2
Ky
_O|L
s
o
o ©
‘{
=
[~
1
ofl
e
£
o
=

o e

2 o & ¢
o,
)

%,
_V\_I‘
o
k=3
5]
fiu
o
o,
X
2
>
o
lo
o,
12 o\
>

2
b
)
r2,
[
=
9,
il

o
2
Q,
inj
X
e e Mo
fo ot &~ e
e

QO mH % g W o
o

ani il

o T

i
]-‘Q o, o
Iz

[ &

hu
B

-

=

lo

2,

o
x4

(frontiers)o|2} 3FaL, 17 ko] &8t ZHAE 5
79 dargFe] 54l Hest 2y ds st o] =
IR Oﬂfﬂ 1588 el o] 9o U3 A%
2 Adshe Ty

TE tﬂi‘r Slo] Hast %ﬁ?_ MCBA(Minimum
Changes Bandwidth Allocation)[2], A4-& Wa}o] 243}

7F £33 ¢l MVBA(Minimum Variability Bandwidth
Allocation)[6], &% 7{ ‘_rL7 FA7]eA 87 =HE Wy 2715
Haskels A EE R 3l PCRIT (Piecewise Constant

, W3 2777 AR 5
7§43 e-PCRTT(enhanced-
et 2 o] darglEEelA
& 7Havt Q7= A9l #liA
e AsEe 277t Fold £ i, M2 T2 HS
EO] 7V 5ol A olA 712 Esljof 0}** %l

S8 77 AR Aok A Aol AFE 3l
= °4T-4 qZo] 7|7} ZrobA] Aol Bt He
Fefo|AEENA HH L tloHE AlFste Aol ofHd
7 2= 9lt}.

Rate Transmission and Transpor[)[7]
9] PCRTT ¢ 1eZ& e
PCRTT) &a12]H8) 5ol %
= N2L oA ASE

A, SR 93 2 AR 209 1
89 BAED aTHE Aol FaENHE

JMJ(JV\)i she 2y oS Adste] A E ZgY7HA
=k ’“@6}’“ 25

19&
N 2
N
;9
M
o
N
ot

ES- °°C«IE}J AR 2RI
PoH= =2 5 e A ol F98ES Alsshe

A9InFE] RPG(Cinematic Role Playing Game)[912} Al 4



2, &3 o1
251 712 7hi HEEE A HT] e 2EYS A
8w 2EE Fo)7] 93 d¥] A HESRE HF
S o2 I Rt &3k ZYld) SollM o ¥
of AR Zylg Addste W dagFe] HHd nt
2} th2c}, (29 21 CBA, MCBA, MVBA & 118]Z&9] A%
B 24 S VERATHAY,

@22

",
VB VBo VB
L EER TS 7
A2t a7ss 29 2T ﬁ) /"(‘)
VB(t VB(t [ VB(t
2717 2751 39 /Vw / )‘(c)
CBA MVBA

MCBA

[13 2] CBA, MCBA, MVBA ARY ZiIEEY

A
NEE AR BHE

1=

spoj o] =

o]T‘E Ay gﬂotlﬁ A
X

(OBt
d

+
2
y o
b
i
N ﬂqm Om
B e X

2

lo i

M oy 2
of
o

o ofx

o
ot
Ny
lo
kY
i
o,
o,
=
o
i
=)
&

]

=)
o2

9,
tlo
oL
ofy
ok
A o

t

rr

(e}

N

)

>,

o

o,

]

R=)

=,

re,

o

-

)

& 2

;O

W o rr
>,
B
(&l
&,
o2

e o r

;O

o 2
R

ANz A58l o8l 71 e 2
Zeghe Ao} o] ZelgS the ¢
2 A, el AR ARkl

&
Y
B
2

NE|EB0 ASE WEERS FHAadkshs Zlo] B,
o A AFES 7 T A Ak & ufol] A%
7] A ZY S v o AR Zylo g dA st
A4S W3l 397 AF o s gold, A$E W3l 3
7} S0l A= PCRIT Lare] &7} Y43 o) 2718 2te
HA a7 EE FeloldE Wy 2715 F4dshe Ao
EAH], BE 1ol Y LA 7S HIlEg 97
S Wy 37070 A- S QeHs). o] E 7|48k e PCRTT &
12|58l 7 F7ke] v Z 297 A EA) oke Fa A
$E QHER ST A 3 A A5 B BEE

:(I){:‘:‘
ofl
.y
)
o =

ASEZ AdAgt} ECVBA(Efficient Changes
Variability Bandwidth Allocation) & 32]5{1212 AH|7} 1
OB AU 2EYS MHIE S 9le s o2 do A
FES AoAAL T AFolls AR ZEE MCBA &AL
glFolxie}l o] HAste] AAl AFE Bt e

2RI ol TR e S/ U |
S S7HAIAH S Af-olle AR ZE Y& MVBA
FollMe Zo] AAste] AEE TUHEFS FHAs)
Slice-and-Patch ¥318]&(1312 H|H L ZHAES H
B IS T ZUYES 284 o= Zddd

R
2@l A7 A%

S
1l

:

1 4 e
=y
ofx

K
Ach

o
oy

i

i
2,
o
ook
11](e3
WN
e
[
=)
ks
et
Mo
[
N
N

7] AH ARYo] & 4 QlaL =
Sl=7h AT e, o] dagEEdXE sl
HAEEY] 7|7k Ao AujolM Agd F Sle ol

Fof 7|7k Aol ¢ vk, A, Al E W EH
% &G Mol Be B2 HYQ HolH
| ojgle = e

|
0
i
o,
2
BN
ol
=
-
)
to

W fo rr = P

x0o 7
=

>
ok
ols
o
s
o

3. Mgt IS

o
27t a7 He Bl sAEE AEEe] ol Aot
MEL TN AEE 7P a7 EE Aed #ie &
3 oo & AFE 2 o] 74 = . LM, vIEHA
&0 Alghe el ol Bt e H|vle dHloJHE
FetolES A Algsh= Aol of#fe o STt
B =RllMs, o2 2Alde 7Ndst] flste] dbE

o



4 A T 284
o) a7} aeke Aol A TRkl 43 ZAYE
o 714 27 A4 B0l ad 4 e Zelole A4
o Zeolg Aze Ao A% zaldlow e %
£ 7P 87 HE Aol 9 7] A Zd 1l A
22 7] A4 Zdg o AYstel 14E FNFS
3]/\2 —3]); )\DD] ol——/ H]E-ﬂ
3 fHFo] AFA 59 o]' HHMW OEH«I EE s
gol 1 sfo] wrk e Hre YolHE Feloldus
oA A& & UA Tt
proposed algorithn(){
(1) ts=0, q=0
(2) t=ts+l
(3) compute Cmax=b, Cmin=0
(4) n=number of last frame
(5) do {
6) t=tl
(7)) 0e(VB[t]-(V[ts]+q))/(t-ts)
®) eV [{-(V )/ (t-ts)
() if (Cmax < uc) {
(10) target=find a starting frame of
frontier
(11) output(te~target, Cmax)
(12) ts=target
(13) }
(14) else if (Cmin=oc){
(15) target=find a frame the largest decreasing
transmisgion rate
(16) output(ts-target, Cmin)
(17 te=target
(18) Yelse {}
(19) t=ts
(20) compute Cmin,Cmax,q
n }
(22) while(t<=n)
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