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A Modification of The Fuzzy Logic Based DASH Adaptation
Algorithm for Performance Improvement
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Abstract

In this paper, we propose a modification of fuzzy logic based DASH adaptation algorithm(FDASH) for seamless media service
in time-varying network conditions. The proposed algorithm selects more appropriate bit-rate for the next segment by the
modification of the Fuzzy Logic Controller(FLC) and reduces the number of video bit-rate changes by applying Segment Bit-rate
Filtering Module(SBFM). Also, we apply the Start Mechanism for clients not to watch the low quality videos in the very
beginning stage of streaming service and add the Sleeping Mechanism to avoid any buffer overflow expected. Ultimately, we
verified by using NS-3 Network Simulator that the proposed method shows better performance compared to FDASH. According to
the experimental results, there is no buffer underflow/overflow within the limited buffer size, which is not guaranteed in FDASH
on the other hand. Also, we confirmed that mFDASH has almost the same level of average video quality against FDASH and
reduces about 50% of number of video bit-rate changes compared to FDASH in Point-to-Point network and Wi-Fi network.

Keyword : DASH, Fuzzy Logic, Segment Bit-rate Filtering Module(SBFM), Adaptive streaming
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Fig. 2. Architecture of mFDASH Algorithm
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Table 2. Performance index in long-term bandwidth variation Point-to-Point network

oo

(b) HH ™7

=

HSH AR 7Y L@ MOME HIEZ Lx HEE W 3l el = sl
Adaptive Streaming Algorithm | Average Segment Bit-rate Average number of Bit-rate Changes Number of Interruptions
FDASH 1.721Mbps 24 0
mFDASH 1.708Mbps 11 0

9 A3= yehdth 18 6(a)= mFDASHS} FDASHS

o

S 1002 7140

HE HESH A3 339 &3 vehin J=2
2> 7FZ S 2 1Mbps, 2.5Mbps, 1Mbps, 3Mbps,

1.5Mbps©]t}h. 18 6(b)= mFDASHS} FDASHS| ¢(t,) S
UeRAth FDASHS] 749 ¢(t,) 7} 502 ZAH7HA &2h7t

7] mell Wy QHE 29 9ol A

2+ mFDASH]

AN qt,)7F g (HT A1) BTE Fo] E2P7HA)

Lﬁ‘
KR
=

ol & 4 Utk

7] el By LHER7E IS o] glu= A

)
3

bitrate(bps)

wx10f

500000

T

MFDASH Segmant Bitrate—ws——]
FDASH Segment Birats —
sk rate

200

300 400

me{second)

(a) MOHE HEZ

O 7 FT|IH Y| (HE e

& 2=

HES AIHE HES #3} 315 A4
DASH”} FDASHO| H]3l| H AIHE HIES
A9k HEE s} S5 oA = 54%;“‘:
ATk A FH AT
E2> 452 Hﬂﬁ}.

AT mF
lO 7%

m

2. =J| oh| 3 MU L|EL

g']-o 6]—"‘

3 st

[y )

F714 @7 9% vzt Ao EYS 84
0
mMFDASH Buffer Occupancy —
FDWSH Buffer Occupancy —
35 )
2R b 7 ‘
s N &
gasr | ™, & X
L \
Eusf S f
2| Y
10
it
5
JC 50 100 150 203 50 300 50 400 450

b HOE HEXR 2 Al=2old 21

Fig. 7. Periodic short-term bandwidth variation Point-to-Point network

500

A7) sk A B0 BE AIHE
#2 51571 et

of| A1 ]



ABE 9 29 5 TS A FA =2 71 DASH ¢xFe] £ 627
(Hyun-Jun Kim et al.: A Modification of The Fuzzy Logic Based DASH Adaptation Algorithm for Performance Improvement)

B3 F1H 8] IR Wah HOp WERS 8 A5 XIE

Table 3. Performance index in periodic short-term bandwidth variation Point-to-Point network
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