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A Smoothing Algorithm in Variable Bit Rate Streaming

Student: Ming-Sheng Hsieh Advisor: Dr. Wen-Thong Chang

Institute of Communication Engineering

National Chiao Tung University

Abstract

With the increase of bandwidth, and the progress in image
compression, it has become acceptable to watch real-time high quality
video through the network:. VBR compression can gain better quality but
it introduces burstier traffic. This will cause a burden to the network
service, making the bandwidth usage inefficient. Smoothing algorithm
can deal with this problem; it can make the traffic less burstier. The
optimal smoothing algorithm can optimizes the traffic in terms of the
variance. In this thesis, first we introduce and analyze this algorithm; then
we simulate it on real video traces, discussing the relation between buffer
size and statistical data, such as peak frame size and variance. Second, we
introduce the minimum unit(byte) in transmission rate to this algorithm
and solve the problems it meets with. Then we simulate this algorithm on
the same video trace and discuss its characteristics. Finally, we compare

the original algorithm and the modified one.
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PROCEDUREFind optimal_schedule (d(t),b)
ts=0,te=10q=0
Cmax = b’ tB =1' Cmin =i d(l)

t, =1
do{
te'=te+1
it (c_ D (te)—(D(ts)-+ q))
te'—ts
{

output _ segment(t, —ts,C,..)

' max

ts=t;, te=t; +1,9=B(t;) - D(t;)

¥
elseif (c, > (€)= (BU)+A) o )
te'—ts

{
output _ segment(t, —ts,c,;,)
ts=t,,te=t, +1,9=0

¥

else

{
te = te'

¥

Iwhile(ts <= N)
END PROCEDURE

i8] 2.8 Optimal smoothing algorithm pseudo-codes[1]

12



@ TS LT v F e £ Rk ERP

1~ BREZHF R A0 T 4o 29(@) o

300 F 7

250+

200

150 -

size

100 -

50+

|
0 2 4 6 8 10 12 14 16 18 20

O 1 1 1

frame index

B 2.9(a) [3x3]

2 d PERFELLZ 2ch— BEH PR NPT A T4 ds B &
i# & cmax=(B(2)-B(1))/(2-1)=B(2)-B(1) > %] & ﬁ%lﬁ F cmin=
(D(2)- D(1))/(2-1)=D(2)-D(1) - cmax ~ cmin & %] &~ £ Bl ® + T & if
R PR F > iﬁ{’é_i%fﬁ A A A S o S s £ N @ﬁi%]%i b

g g B S 0 doF] 2.9(0) ¢

13



300 [ ] ] ] ] ] ] 1 1 1 i

250+

200 -

150 -

size

100 |-

50 -

frame-index

1 2.9(b)

3~ AsdnBhAple o W T - pER] o i}u{d PERFELL 3] 3 H i»
PR IR o AT B R IR d BL% B3 Rk & T o3
F g Timg & > L cmax’¥ cmin’ > 4o 2.9(c) » (cmax’ ~ cmin’
FE R ITL A £ - L7 7 o cmax’=(B(3)-B(1))/(3-1)=

(B(3)- B(1))/2 » cmin’=(D(3)-D(L)) /(3-1)= cmin’=(D(3)-D(1)) /2 - )
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rate change times versus buffer size
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buffer 8 16 24 32 40 48 56 64

size(KB)

(0K} 118.4 | 109.5 | 104.3 | 100.6 | 97.72 | 95.18 | 92.98 | 91.00
318 624 | 506 735 24 68 41 84

MBPOS 118.6 | 109.7 | 104.5 | 100.9 | 97.99 | 95.47 | 93.29 | 91.34
132 632 | 867 357 57 42 00 85

buffer 72 80 88 96 104 112 120 128

size(KB)

0sS 89.20 | 87.53 | 85.97 |84.49 | 83.09 |81.73 | 80.43 | 79.18
24 86 72 86 10 82 81 60

MBPOS 89.55 | 87.85 | 86.26 |84.81 | 83.46 |82.10 | 80.76 | 79.53
00 67 31 66 53 48 49 55
% 4.1(a) OS ¥ MBPOS £ % % ;¥ ‘miic &

buffer 8 16 24 32 40 48 56 64

size(KB)

difference -0.18 |-0.20-|-0.23 |-0.26 |-0.27 |-0.28 |-0.30 |-0.34
13 08 61 28 32 74 60 01

buffer 72 80 88 96 104 112 120 128

size(KB)

difference -0.34 |-0.31 |-0.28 |-0.31 |-0.37 |-0.36 |-0.32 |-0.34
76 82 59 80 43 66 68 94

% 4.1(b) OS &2 MBPOS .18 £ % &

Fd Rk o R LY 3T 0 7 1§ OS R A MBPOS
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size(KB)
oS 1210. | 1035. | 938.3 | 880 822.7 | 766.3 | 723.6 | 690.5

MBPOS 1211 | 1036 | 939 881 824 768 725 691
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buffer 72 80 88 96 104 112 120 128
size(KB)
oS 662.3 | 647.1 | 631.9 | 617.4 | 605.2 | 593 580.7 | 568.5

MBPOS 663 648 632 618 606 594 615 569

# 4.1(c) OS & MBPOS *# & :*-miicis

buffer 8 16 24 32 40 48 56 64
size(KB)
difference -0.86 |-0.88 |-0.65 |-1.04 |-1.32 |-1.71 |-1.43 |-0.46
84 00 63 20 87 92 15 37
buffer 72 80 88 96 104 112 120 128
size(KB)
difference -0.73 |-0.90 |-007 }-0.55,|-0.79 |-1.04 |-34.2 |-0.53
33 37 41 o] 82 33 885 |36

3 4.1(d)0S 2 MBPOS # @ 1 &

Fd RS S > ¥ ERZEY 1T 0 7 i OS:RE . MBPOS

& K f ] hagag > & F15 MBPOS © (57 323 )
Boid 79700 A SR ¥ [B]#7d8 3 et + o 2 buffer size 4 + - peak frame
size -] el st A = 2 0 &1 ¢ 3 120Kbyte # peak frame size

Fand Rl hEEEd
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size(KB)
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size(KB)
oS 181 166 158 148 139 132 129 128
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buffer 8 16 24 32 40 48 56 64
size(KB)
difference 216 163 123 110 88 82 70 64

buffer 72 80 88 96 104 112 120 128
size(KB)
difference 60 57 51 45 49 50 44 47
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