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Stochastic Tuning Strategy Based DASH System
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ABSTRACT

In this article, we reinterpret MPEG-DASH (MPEG Dynamic Adaptive Streaming over HTTP, or DASH)
media streaming strategy, which is widely adopted by recent media streaming platforms, and transform sequential
media requesting episodes utilizing Markov Decision Process (MDP) and propose a media streaming algorithm
with stochastic tuning strategy. Firstly, the algorithm designs and decides elements of MDP, which consists of
state, action, reward, discount factor, and transition probability. Plus, along with multiple scenarios of video
chunk requesting sessions, which are the most essential and realistic data transmission procedure of entire media
streaming, we carefully consider many issues such as queue stability, frequency of quality variation, and freezing
phenomenon. Also, we design algorithm for client to experience optimal service under possibly drastically varying
network bandwidth. In following subsections, we introduce an overview of DASH and elaborate design features
of our proposed DASH algorithm. Lastly, we conduct experiments with proposed algorithm and previous
MDP-based DASH system related researches by investigating experiments in terms of average quality of video
chunk which impacts quality of experience of users.
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Fig. 1. Operation of DASH media streaming

Ap|aE 8AFL o] o, 8As= AXe vy
A7k ohfeh, AiEst B vjc) el =ehe
ol felafol gk, wrjo} Auliz Auloat vjr)e
He ANARE 2 Base ARs) e, 7
M vokeh F00| A5 ARee] FejoldEs
2ol we} AwHe s A28 Aeadh % 23 1
< 53 vHe ~En] Afu|e] ola) *l‘/}ﬂl
AZke] gl whe} 7hiAel viv]e. A= e Ae] 7}
T A 5 edrk

S ol odEle] virje] 84 A eE
MDP= WeplL o] Fella] v v Ae = vir]o]
84 el B} Aoldt = glres Abe] Holo| gt
g5 A AL =93 x]]g.r DASH A|~Hlel
Quality-Time aware MDP (QTMDP) & A|A]gc})
QTMDP:= ©]8ellx & &= Alx*ﬂ, Fs] -] F
A 8AS 93 dae|=o] oz}, ek A7kl A
o] FAS 84T =T ATRFAS Sl e
slo] AL o] F I8l SrteldEr} e o
@9l vtle] 84S MDPE ey, SeleldEr}
rejo] @ 4oleh= gl wiet Aol s & ),
o] A= Aol FES 283 Wi daElE
< A8tk =3, oF 7I& DASH dare|Es
[6]°] Panda, Festive ¢2]&3e] vl g 53 7|&
A7} dn] AR 2 Aol S Al

2% ellA= QTMDPS] A4 F4F Alve] s 1
Hat 7 Adrgdste] dlole] A3t AEF Ade] 4
Fdhs FE AWska, vite] 84 AdE|eE
MDPE 283 A3Edslo] 2F MaE2] o] 2 A7
of tigk v A A gk} w3k MDP]of| dwe]&e]

[ mlm X fo

A

o

_4

_nl

P

F

www.dbpia.co.kr



A 23 A s} vEEojof & 424

o] Y% AAIEe) 33 ol|4= DASH Al2~8-S- $18H
dwE|FE k] Y S =RE F8sle] A4
sla Al Az} ole] gk EALo] AA ) A
ol ¢l8-¥l B[t es= tfkgt 31559l Quantization
Parameter (QP) 7} 48]0 22 vlt]eely & %]
2% }5Eol ule} v 22,
FEo] FAEE A e GE zher) o] £
ZElo|A Eof|A AIE BT & A= FAlo] THoR
W3lel o dveE|Ze] Ak fdsiAl dlgsleA
2lg 4= 9lrk iAo 472 QTMDP2] A A%
Qof AYS B 2E2Y A3)E nvlelo R QTMDP

i A=e)

L
e Werh

o

H Ao WA QTMDPS} #o] DASH <tz
ZEol digt 7129 dT-ES AR, QTMDPY
AAAR NaE 13E F8 AWl =g &8%
A Y oxfFes) MBSl thEk Al Y Ao S A
52w A AARL kA A vt 2o,
QTMDPE H[tje] ¥ 23E] DASHHA| .2 H|Y]
2 HFEE Au)A k= AUR] S MDP FAlew
AEse] ~ERR Au|ad AAR) o]FE 9l
olojR]= AIF AleAE QIMDPE F43k=
MDP Al 8455 AA|, Aolstar, 24zt w3t A
52 Adrdo] Alg=lc). =3k QTMDP] s5HAlS
A3 AA (Policy) & QTMDPE A3 a4l
2421 STM (State Transition Matrix) =& Hzfe 2
Fdsle] d7le] o= zls)e) w2t 2 STMS
WA A vitje] 8AS 3 Wi st

s Hehe QTMDPS] Hlo] 4438 walr)

21 BH A7 25

Kreuzberger 5-2 vlt]o] AuSolx Alelsl= &
Aol w2} ARgA} Fellr] Adshs nkteel] dvpd
S VA=A AREAR Fell wet A At
A A g Ze)E 0 2= YouTube, Netflix, L]
Apple 5-& &-8-51°] t}ef3k DASH H|t]2. AfH]
ERE AollA A=o] 4L thislslo] AR
o325 AA| AMERF BAS 2Rl QAT AHE A
alodrt. o] =tellal= shFell A Foixl v+ 5
7ol A AREAY] A o) goodputel] THEF FL
< W53

Claeys 5°] A8 dve|se 7))k

> Ko

o)y

7|9k

DASH ¢l¢|fE ®d-& thfw MDPE 283 A%
A wlgje] 84 Al digh A st Y
o] daE|Ee BAF H HAd
TARLAEES 2438t 31aL, MDP e[l E7} w2
A o3l Foizl AdejellA HA| PF-S A&
22 353le] Yol et vt e A=E 8A%L
w3k DASH dllo|AEe] sk Ao 4813 7)3)s}
< 7]412] DASH elle]H E= t}E2 e} DASH oll°]
HEL| A& A3t 2w AR =3¢ (2,
319 ARz 322 Q-learning 7S -85 7
shek 7[uke] mitle] A 84 dueES AAEE
AL, Az FAE shgdhe Aol 2E 2
W, 2 2 o]9) vEe] v 2 Y HaE
b 23 FAlel vlvle 5o AeE S
gk 73y ko] vir]e] 84 are|Eo|
& gl

[4]1E= "X 2 MDPRES DASH Z2fo|¢l
o Agsle] A-eA njr]e 84 dwE|Fe] e
A A)EF 7ot} A xR= k-MDP, s-MDP, x-MDPzh=
Al 7o) A&z o AEHe A5 MDPREE-S- DASH
FefolA Bl A gato] Zpzpe] 55 AAlskar, A
ool thel et AA WAL -5 A 413
slgdet. gk ol2idt 53} MDPE +438= 212t
o] 82 ¥ ol AY FAMAE 2 oL A=
=5 83l AA I FEdo] 2z Deadline
Miss (DM), RIWgH w3tz qlgh A8} 743 A
sle} edzlo] Z)& Quality Change (QC), PHA|Zog
4+ A= #29] Average chunk Quality (AQ) ¥4
o4 Z47ke] DASH dael5Ee] A5s ki
ubd, QTMDP2} v|w3laA} 3= DASH A|2~E
9w2]&ql Panda U E]EE o ZFe] At u}

HAzA FARA 3R A sl
Additive-increase multiplicative-decrease (AIMD)
AL vk R Fejold B tiFs Algh A=
A ARE 2hgsle] vl HaHel S F st
ol 2| 2o} gl Festive Ya2]&2 945 X
W AR wge] 23} AT RHE] M 884,
S s ]9e AgkE dae|Felr) olF &
2]5-2 Al 22 DASH dxE|E o 54e} =ds)
2] AN ol vl |H, 5 A5 ) vl
7 AgellA] o] F dare|Es AXBE dae]
=3 vlasly| $18k vlare 2 E83hs 9ok

[3] DASH ZejololEe] )5S AR = A
2] vr]o] FA a4 oigh A Ale] A<=l
3, [2-5] B MPDe} Ho[el7} 4= 2] 9

N
g

»

o

=3
[e]

RO

e o

>

N o af R

1647

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’18-10 Vol.43 No.10

Aol tigt EAlE wEfEkA] Ykl AEAow o]
Z <l Blt]& ~Een] Au|2r) o] Foix]7] f)sx =
o] Aol BAE = AlaElS AAIskE Zlo] F
K3p7] witell, ~E2{e] A4l dlo]el]l MPD2} Bl
tl& A= dle|elE Al ol gk AAIRE AA
7} st uehd, =l 7o A
DASH clo]xEe] &5 AAE Al g
DASH Z2jo|alE dwe]Ze]l QTMDPE Algkslar
2} gk

2.2 QTMDP 7HR

B oM =g F8 AAskas sk
DASH %w2]Z<el QTMDPS] HAA Fxo} Ext
Ae]ol el Aegic) 7i2FE el QTMDPR] 542
)83} 2t} Wz, QIMDPE: dwe|ZR 43} ko)
7FEets dgsla, 7] virje] 248 MDP &
25 =915t DASH Felo]dErt ~E2]n] Afu]~
E AR s 5 JEF ke AHellA vlsEich
% o] 23] IR, A, Al(the ol isolA]
SAY vt e A= FA), A o] g, BAL
7k A 52 MDP 8458 A osle] o7 4]
145 %3 DASH ZElo|EY} #3 P55 2A
b= AAS Zslkas S8l WHAIA Wl o] o,
Al oA olFaselr A3 vt L A= F
A (@ Al A WY off ke A7 3o
2 3 3 WP ()9 AR FAEL o9} 3
DASH Fefo]dEe] Ae& A o] A
AL A eas dAgho s thgel ST A
=] FA A AuAA 7haAQl Fd WskE
AAFIA] FEZ & 4 Q7] witolr) w3k, M
e ARE e Al AelE Edshet
283} o] £Y FAd iyt 248 AE5How
a3l o, Mo IR Ikl e oS st
o] 7Fssle] A|EAQl ~ERW Au|aE et
He felsl] et o2 duElEhs de,
QTMDP-= Ael] o] <= STMell thgt &5 #13)
sk, o] Bl Foixl el =] LS 2
= A=E AT FEE ML 5 A AE
o2 Ho|g g5 7t of|Faer} zldg e ule} =
Zx o7 sPxlslo] DASH Zelo]dEr}
= 5ol el A AR =dd e A
A kel o] 218l Al o] Pl STMS oA
ZFeN(S(q, e) ¢} tha AEl(S(q, )& EE3le] A9
slar, A& 0 sPalste] A ] AAlS uhEe] 1}
7k} o] w, STM-2 32k] Hx 502 F3=, o]

4 S [o

P

o

A 5

1648

DASH client

Media player

Media server

MPD parser

Parsed
MPD

STM tuning algorithm

32 2. QTMDP2| =4

Fig. 2. Operational mechanism of QTMDP
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Table 2. Reward Values for each QP
Name Bitrate(Kbps) Reward value
QP37 (qy) 1,600 ~ 4,000 1
QP32 (q;) 4,000 ~ 9,600 2
QP27 (qy) 9,600 ~ 26,400 5
QP22 (q3) 26,400 ~ 40,000 10
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Table 3. Penalty values of freezing phenomenon

Freezing(sec) Penalty value
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3t04
5 to 10 4

11 to 20 8
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Table 4. Performance evaluation for each item
Item QTMDP Panda Festive
Avg. bandwidth

13,9 11,020 11,020
(Kbps) 933 ’ ’
Avg. chunk
reception ratio 12,754 8,322 9,831
(Kbps)
Reception
efficiency of

. . 91.3 75.5 89.2

given bandwidth
(%)
Avg. quality QP27 QP32 QP27
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Fig. 6. Media request tendency of QTMDP
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Fig. 7. Media request tendency of Panda
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Fig. 8. Media request tendency of Festive
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