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Performance Evaluation of a Smoothing Algorithm Minimizing Peak
Transmission Rate Utilization in a Network Traffic-Aware
Environment
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Abstract Smoothing is the process of establishing a transmission plan that sets frame intervals to ensure
that compressed video data is sent at a constant transmission rate. Various methods have been studied
in smoothing algorithms to minimize the number of transmission rate changes, the number of
transmission rate increases, and the amount of transmission rate variation. This study analyzes the
performance of a smoothing algorithm that applies the minimum transmission rate when a rate change
is required, in order to maximize the available extra bandwidth in a bandwidth-limited server
environment, considering network traffic conditions. To evaluate performance, various video data are
used, and metrics such as the number of fps changes, minimum fps, average fps, and fps variations are
analyzed. Experimental results show that the proposed algorithm demonstrates superior performance in

terms of average fps and maximum fps.
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[Fig. 1] Principal of Smoothing algorithm
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CBA(Critical Bandwidth Allocation) [5-6, 8] &
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&L 7] AEER et o] HHoR HASE
F7t s AR
MCBA(Minimum Change Bandwidth Allocation)
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o= At ASE W JeE AR
MVBA(Minimum Vanablhty Bandwidth Allocation)
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[Fig. 2] CBA, MCBA, MVBA, [18] algorithm
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[Fig. 3] Smoothing Algorithms Considering Network
Traffic
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& 7HAH, Seminare 7HY W2 44& HQIh Max
o} Min HlHQ ZHAEZFoNA 7P & Hio|E =9
7 22 HlolE £5 YERYH, 1993 Final Four9)
Max %ol 73 311, Seminar®] Max o] 71 2t
Stdi= ZEd HIO|E 429 #EHAE 9Ju|5tH, 1993
Final Four7} 7V & ¥& &3 Ho|, Seminar’} 7}
A2 e £& 7K

(Table 1> MPEG Video Parameters

Name Length Ave Max Min Std
Croc.Dundee 94 259 | 18.98 | 1.233 | 2.281
E.T.100 110 217 | 19.49 | 2.278 | 2513
1993 Final Four 63 2.07 | 1071 | 7.012 | 0578
Seminar 41 395 | 28872 | 2504 | 4.041

(& 2)= ABE W} 35S vt 3ol ¥
L7t ALSE F aEE oA AE st 3
T Hol. o v 77t 245 ASES ot
SHA| Sk = QlojA HIEQA EdEs TEA7)7]
Al H71=s A A7t A7) mzolth A}t
H duEEE ¥ =27]7F 10MBR! 73 1993 Final
Four H|H 2 Elo]E}E A|Q|5lal CBA ¥ES 48
& BFolAEG AYE Wt Sl At 1993 Final
Four®] 7% T Hlo|E 2] Z7]9] Zpo|7} A A
CBA €118}52 288 Aol 345 &2 &
SEo| 875 3ol W3l7] Wi2elth. HH 2717}
30MBRI A At darelEe] ABE et Sl ET.
100 HIH 2 Ho[EE A|efstal CBA ¥lz|52 283t
AoAET B Hojen o] 23E 7Nt H
o Z717F A2 10MBY 704 Ak darzlse]
CBAEL t© o ARMES AAYES] Halglo] 2o

HHRE AT & dZS & 5 ATk

{Table 2) Comparison of the number of fps changes

10MB 30MB
Croc.Dundee 20 22 7 2
E.T.100 24 24 6 6
1993 Final Four 6 3 3 2
Seminar 3 5 3 3

(F 3)2 & ABES vl Zdoolrt. Ha A
B0 H255 AR #4 Qlol FldeE A4 7t

S0l AA L s Aot Fhadrh £ gaEE BF
oA M F7|7} ALLE gt AEES AL 9l
oj4 & AAYEC] AXIct. Seminar BT L Ho[HE
ALleta A mE H|t]Q dlolE A At ¢S]
F|A& AAPEo] CBA LE|FolA R} A}, Aaxog
At LiEF O E vt Q Hlo[ElE Au|Adhs F- A
A= Aol w2 94 AFsH drt

(Table 3) Comparison of minimum fps

10MB 30MB
Croc.Dundee 12 14 12 19
E.T.100 12 13 14 14
1993 Final Four 13 19 19 19
Seminar 17 17 17 17

& b= A ABES Bl 2yt o A
B2 5255 o 948 AN 248 Algske F8%
‘d5 ARoItt. F, ghol 25 AF ol ¥ FEH
o, Mol 21 kYAl AETo] 7hssitt. M
1717} 10MB2F 30MBSI 4% B ARt LarE|Eo] -
T A5 HIt ole At LalgjEol AT HE
O|E 7} A2 oA a9 ASES AATIIA
HEYZ EEE T=£A1717] A8) H7|=e 3 A
S7F CBA €argjgollA st 2317 wizolw.

(Table 4) Comparison of maximum fps

10MB 30MB
Title Proposed Proposed

Algorithm CBA Algorithm CBA

Croc.Dundee 30 27 27 21

E.T.100 30 25 29 23

1993 Final Four 30 22 29 21

Seminar 29 21 29 19
(H 5= B+ WBES st Zijolch. Bt A4
0] 2255 AR BuHoE ARIAYHY FEY
+ = AHE 5 lom e I Hgto] W A
FHolu AU FdollAe BHol AL dde AR
= ok AQF garEjEol CBA YugjgiT w2 B
PYES Hrh o= QoSE WEsh= AsE= SOl
A Ha ASER 9 ASES AH5] izl 3
5] H7lHe 2 ek HoiR)7] wizolth Wy 2

717k 30MBE AAE At da2Ee] B ABES
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(Table 5) Comparison of average fps

10MB 30MB
Croc.Dundee 22.2 19.3 21.4 20
E.T.100 21.1 18.7 21.7 18.2
1993 Final Four 21.3 20 22.3 19.5
Seminar 22 19 22 18

Hslgo] A5 AT 49
S S Qlek BE FEOA A%t &
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{Table 6) Comparison of fps variability

10MB 30MB
Title Proposed Proposed
Algorithm CBA Algorithm CBA
Croc.Dundee 6.5 3.1 53 1
E.T.100 5.9 2.8 5.3 27
1993 Final Four 5.7 1.3 4.7 0.9
Seminar 5.1 14 5.1 0.8
o = =
5. A2 U £5 A7WY

2 Aol A= (18014 At 2aEEE HENS
Edfgo] 13se BN 5= B 4719
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