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B E [ Tk, HOwi P —EANRA ¥ —F v B TR S 28R 0 & EE R
SIZBWT, BRER~AT AT 4 TBEEITO 202X, BEANV—Ty NORZEMENEETH
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THRIHAT B 7=0I121E, BIEANL—T v NEBEITHAT &~ VT AT 0 7 @5 HIE BT O LA M BT
HDHEEBRRD E LI, FHMICHOWTHRHL L TW5.

B2 [FERAIE T MIHAS L TCP A—"7"y NEBWMENT | TiX, TCP A—7"» NEE) & eI
THRITHFREELREL TS, T r—3a BT, BURAITTRERBHRIZ TCP AL—7y DK%
PF—ZIZRBEIND 280, BFRIEIC L > T TCP 21—y "OEEBZH 2 2 FEZBRE L TV
. RERFIFRENT CIL, HARMREICESE, EWET NV EFEERET VERE LIz TCP A/V—"7"> k
EEETIVEMEL, 2O TCP AN—TF v NEBIET IV TREDHERMILE 2 T2 HiEEREL,
PR > BT — 7 BB CARFE 100 BICE TOMBIIER 27 200K C TR T 52 L &R LTV
5.

%3 EF DRHMERET WICHE-S< UDP A)v—7"» NEEFENT) TiE, UDP A—7" v N OEWFFED,
MO — DO THDHRMIEIC L > TERRTEX DL EZHLMNTTDHE L BT, UDP A—T v s OB
RN D72 O OREEMERET VERE L TS, =Xy U — 7 BEICBIT 545 252 @0
DFEBIZLY, IBET DHHIERE T L OET VALRZEIL, At LAN BREET 0.30%, MEHR LAN BREEC
6.6%THDHIEHERLTWNAD.

% 4% ITCP A/v—7"» h THNCHES < BUEEMEHIE ) T, %2 FE TR L7 TCP AL—""v b
DOMEZRIPEE T RN LS < MGEUEHIE T R A BB L TV D, BEHOEANAS LRy T — 7 BREETHL
L2 TCP AN—T» v T —HEHWZERIZEIY, KESHEE Ry NUT—7EFREOFIHE L WD
TOOBLETIREZRFELMATIEL A HEGHE L TWA . RSB IE, FAESRENIE LR WEF T
BROBAGEE v F L— N BIRT DR TFED, ITU-T OFRESE R (1 ~5 D) 2 BAFFEIT
LTO3~IWETETARZILEZRLTWND. &I, Xy NU—7BROFBAIRIZONTIL, #BEF
EIIHEFEIVOHAERY 77 & (HHEEZOD - & X ITEERIC AR DA REEN S 557 — % 8) 1% 2~3
MB K& g o72hy, =y 7 (@ERIDIZEEZ Ry b7 &FEBKE VD STHERLAEDTH D
ZEERLTNA.

%5 5 % [QoE fREE I 23 < Wi mia sl i) TIx, Wizt A7 LD QoE & i B3 B H7=72 1 — Ml
BTEEREL TS, 2T 25 QoF FBIEIZ, a) IGEMEEEEAEON G 2EB LTS, b) [EHEE
FEUEZHEL U 7= 5 A R— R TR L TV D, ¢) A v T4 U CTHEARETH D, &0 ) Bz -t
HZ LT, L0IEENNOEEEO W L— MlERNT OREZRER L, I 61T, MENRL— ME
RTINLITY RLERATAHILT, L—Milfloa AR MEZA EL TS, FHOE AL LRy B
U — 7 THRLNET —Z IS FHMEEBRICE Y, Fv hU—I T A—ZOEHMNELVERETYH
BUVMRESENSEOND Z EE2RLTND.

6w [fiaml TiE, AMETHLONICHRERIEL, FMREBEIZOWTIRRTWNS.
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Applications using multimedia communication via IP networks, such as video streaming and
screen transfer systems, have an important role in the advanced information society.
However, the communication throughput fluctuates on best—effort networks as typified by
the Internet and mobile networks because of other users’ traffic and radio interference
Therefore the quality of multimedia communications often deteriorates on the best—effort
IP networks. For the purpose of improving the quality of multimedia communication, the
author proposed methods for analyzing the variation of communication throughput and
multimedia communication control methods. The following four achievements are obtained

First, a prediction model of TCP throughput variation is developed. The author finds that
TCP throughput fluctuation occurs in two states, namely a stationary state and a
non-stationary state. A method for characterizing these two states on the basis of time
series analysis is proposed. The author also constructs a stochastic model of TCP
throughput, which is a mixture of a stationary and a non—stationary process model. An
evaluation experiment shows that the proposed model can predict the next one hundred seconds
of TCP throughput fluctuation with an error of about 20%.

Second, the author invented a method for analyzing UDP throughput dynamics with a
viscoelastic material model. It is pointed out that the dynamics of the throughput has the
viscosity and the elasticity because of an interaction among traffic passing through a
network. A viscoelastic material model is introduced to analyze the throughput. Local area
network experiments showed the proposed viscoelastic material model fits to dynamic
characteristics of UDP throughput within an error of 10%.

Third, the author proposed a rate control method for video streaming on the basis of TCP
throughput prediction. By considering the stochastic diffusion of the future TCP throughput
fluctuation, playout stall is avoided even if the TCP throughput drops widely. An emulation
experiment using commercial LTE and public Wi—-Fi network data demonstrates that the proposed
rate control reduces playout stall at about the same video bitrate as conventional rate
control methods

Finally, the author developed a rate control method for thin client systems. The proposed
method can improve the quality of experience (QoE) of a thin client user. The indicator
of the quality of experience is defined considering both the responsibility and the screen
quality according to ITU-T recommendations. A stochastic rate search algorithm was designed
to maximize the quality indicator. An emulation experiment using commercial mobile network
data shows the proposed rate control could achieve higher QoE value compared with the
conventional methods
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