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Evaluation of FEC and Buffering for Multiple Paths Real-time Streaming

Kon Suzuk1, Hrossi MINENO,* Kivoko TaNakA, HIDEHARU Suzuki,:
Isnik awa Normiro: and TADANORI Mizuno*

We believe that the communication using whole links to the Internet within a PAN (Personal Area Net-
“‘work) provides more reliable and higher bit rate than the peer-to-peer communication in mobile computing
environment. We call this method PAN2PAN communication. Since there are some paths to the Internet
within a PAN in the PAN2PAN communication, traftic distribution mechanism is one of the key issues to
use a real-time streaming application stably. In this paper, we describe a middleware to provide the ability of
stable PAN2PAN communication using FEC (Forward Error Correction) and buffering technics. The effect

of FEC and buffering for multiple paths real-time streaming is evaluated through actual environment.
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NNy 77Ty FOBBERMHTDI L, ZoOBHE:
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MERICLTHAN Y 7 7 108#T 5. KAy 7708
Ty MERIIV— T RABEDOIRBICT ) r—va v
KETZETELWRFRECEAZ 2L TES. BE
HEI KAy =2TR7 V=Y avieAiry v elET
L= U RBBEEA VIV AL, ROXRT Y b D
REILBED. LA LAYy MAKRPERROBEZ - Uy
FORBTU—r U ABREOAY v FREA, ik
RKESBIhDIZ DD, TOHBEENEI KLy
TREALT Y MEMEREL, £ORBAICAT Y b
BEFLRNEE I~ RABEBEEAL 7V AR,
KDYy NORBIZB D, WHEEETEMRRL L
BEETHHES THEEL 400 I VRUTRTILE
MH3Y e, SEDOTo NEAL FTIRIL LTV M
FiX 400 S VR E LI
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FEC OFEWHIFRK LAY v b2 ETTHZ Ldi—
OISR, BEFMEI KLY =TI FEC 2%~ F v b
DETLIET TR, BEERBERICEET HEEKO
BEE- Vy Y 0ORBERBT A OICHRATS. FEC
DFILEFFIIERXY MU= TRy y MEKIZHT R
NERIEIN TV 5 Reed-Solomon 5% AV 319, Reed-
Solomon &, 7u vy Z7FEN 1 2ThHY, FETA
WA G Loy FEAT (T2 RL) THEIL
BEL, HEEZTORVITEFSTTHS. 1 70y i
NEOYRMIE>TRREN, TD5H K ERF—
FVURNVTHY, N— KBRTRV VALV THIES,
(N, K) DTTRE LS. B 6 1 FEC D8R RT. &
BHBEI NV TNy 77 Y VI ODRBTHANY
T7DT TV r—a AZETREARYT v FBEREIFT,
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FEC ABIZ LBy F NEDI BN — K EEFL
TWeb & A AT v MR Z #2912 FECRE TS
oy beETTH. ZOL DI FEC LBIILEREDN
Yy heRELLLIA LT Y FEMZH/ETIIAT Y
FE2ETTAHZET, BELEAY Yy NOBETET TR
, ERBOBEERY v ¥ OFBIZL>oTELHEE
BERLT 7Y r—ya VICET LR TE B,
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KBEFHEI FAT =T DNy T77 Y 7 & FEC O
EE2TMET 579, FOMA, P-in, EBRLAN ZEALT
EBREToH. BTCERRELZTT. AXXML—F
F—TNTA vE—Fy MZoRBRRTWSE. —FX, Y
{2 FOMA OF — ¥ il{E, Z i P-in TA > ¥ —F vy M
#+5. FOMA OF—ZBEDAN—T > M iIH 50kbps
T, RTT(Round Trip Time) X 500~600msec TH-o7=. P-
in DAN—7v F3# 40kbps T, RTT i 200~300msec
Tholc. AIRUSBAAZ%EHEL, Linuk O TVS
# AT LAThHD GnomeMeeting T X ICBRZFT. A
X PAN 2 LTV, BEHEI Fro =T 2
BT AZ L TPAN 2—EBTHRLTWA & HIZ{RIEL,
= ORIDBIEIL PAN2PAN &5 L A2F. X, Y, Z I3
M LAN O7 Kk y 2 ®— F&FIH LT PANI 2L,
X T ADBBYNVF AT 4 TF—F % PAN ADOfER &
SELTEETS. ZORETPAN ADIRERY#LELT
WARLEL—BOWMERPBEILTWEHLEDN YT 7Y
V7L FEC OBREFM L.

52 EB1-/\v 77 Y& FEC OB BIERE
AEBRTIE, PAN NDUEMNE L LIRIET FEC &
NyZ7 Vo TEFBLELEERYy MRKROETEE
EDORIROBRZTM LTz, FEC DTTREIX (6,4), (8,6)
9,6), (12,9) TERLT=. (64), (9,6) DARETILIS
7 47 BINEITH 1.5 5T, (8,6), (12,9) DILEETIE b
57 4y 7 BIMERIIH 1.3 {5 ThD. T DBRET PAN2PAN
WETX b A ~RKE Y b L— b33 100kbps DBARE
5000 7y pELEE. ATy MEZ U Fube TR
FROWMKICHE Uiz, ZORRTY v MAKEK, FEC



[oeoe3]ma3

[oows)an
g

-

=lr/A %%

B9 TTRE (86) ki) 5 BIENIRESM : BRI L
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64) | 86) } 96 || (129)
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257y METER [%) . 50 100 .

L&Ay MITTHK, 7y METREER LK. ¥
7o, BUREICEITS FEC IZ & Y B T & 1o RIERR %
s Ure. BEHIEREERTIL FEC 2 LOBPEDT Y rr—
v a r~DEFERL L FEC HYDFADT T r—a
I DEFRADETRDE.

F1ETREICBIT 38y MAKE, <7y MixT
¥, Ay METRETT. ¥ETREICBIT S FEC
&Y T E - BERNEES, K9, E10, D114
FhENRTRL, £ 212 100msec BOHIR TE -BED
BlEEZ =Y. ®1ISTT L D IC PAN1 ORI LE Uiz
RETII Yy MAKIZIZLALYRBZIOT, RELTYH
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