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The Token Bucket Scheme to solve Buffer Overflow of Video
Streaming in Wireless Network

Hyun-No Lee*, Dong-Hoi Kim**

Abstract

In wireless network, the amount of video streaming packet information in receiver replay buffer
can be varied according tothe wireless network condition. By the effect, unforeseeable delay and
jitter are generated and then busty video traffics can be made. If the amount of buffer information
coming in receiver replay buffer is larger than the amount of a specific buffer information, buffer
overflow is generated. Such a problem makes the image skip effect and packet loss, and then causes
the quality degradation and replay discontinuity of the video streaming service in destination
receiver. To solve the buffer overflow problem, this paper applies the token bucket for the busty
traffic to the receiver terminal and analyzes the effect of the token bucket. The simulation result
using NS-2 and JSVM shows that the proposed scheme with the token bucket has significantly better
performance than the conventional scheme without the token bucket in terms of overflow generation
number, packet loss rate and PSNR.
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Data traffic pattern =
Token Token generation 1/ sec

M BUCkE’f | Bucket capacity - c
reser =B

\ Traffic shaping

(Figure 1) The receiver structure with

token-bucket scheme
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Videa trace I::} YUV video i
|

i fle

YUV Video I::} Video frace —i
fle | fle fle
i Video packet
v, Sender  transmission + Recefver }

(Figure 2) The simulation process
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Video-Streaming Evaluation Framework)ell 7|
RS Fo] NS-2A oA o= Zyele
a5 g Zloln AgtstE MEHA 72 &=
v EZREEZFS SVC, H26400 9ol b &
AlEH A fidde]l E 9A
o= JSVME o]&ste] devEE
et QadE oA d =29 ¥ JSVM
ol A Al¥stE BitStreamExtractore} SVEFI A
¥t F-N StampE AHE3ho] Video traced}t
=3 ShAl "k NS-20A4 = ©] A% Video
tracedtQ S 7julo g dlo] AFoZ Iy =
HAES AAEAFA Aot FAEZA o] H
F$d HAES MEFoRE FAARE traceT L=
Al A4 A B HReceived Video trace file).
o] FATel A 71EH traceddoll = FAIAILE,
sHFAbel =) 2 dEH, ZHd §F3 Fol 7
Hol gtk o] 71ZE 4 tracedt Y S wiE
2 A EdEA 9 AR &48 5 A
g o Jdom o] HolHE HIBORE SVEFY A
AF3stE NALU filters AX 3 JSVMel A th
Al YZ9E A HW PSNR StaticES ©] &
g PSNR =74 9 Zdolo]E o] &3 sdS &

2 o 4

4 Stk NALU filterel M= e $HHo=
stel tlmg & F fle zddd vuF =4
=H4 ZHddES A7lshe 98E s HH
ol d¥{d # deHE Hadsile W dEH

JE MY

9l tH(Received YUV Video

file). NS-20l A= AEA sfvkel #2172 shvE
wEo] AlEH oA A "tk S AE 9
oA A™3E myEvalSVCE ©]E€3}e  Video
trace}d S wlE o2 3 S AL UE
Ao 5 EqtFg AHY dFgS A
o HlYe dole #;HS EifFsA dEsoh
FAG = EEZHFA 7Y
& Tdsta HEsA Hn

4, Al gdold A74EH
2 =FdAe AlEdolHdLe NS-29F JSVM
A8a At A Bl thate] =

AT e YUVEAow JSVMRIEE S A
¥ >3 e Agdeld ghetv

<3E 1> AHEE AlEF A TetvEE

Used simulation tool NS-2, JSVM

Simulation video foreman_cif.yuv

Frame number 300
GOP size 8
Frame rate 30

Video resolution CIF(352X288)

Total video packet size 518146 byte

Propagation model Shadowing model

Path loss exponent 2.4
Shadowing deviation 4.0
Video sender 1
Node number ! eo. sender 4,
Receiver 1
Token generation 5/ 6/ 7/
rate(r) for Token bucket sec sec sec
B ‘k L N V‘L ~ f
ucket capacity (c) for 18 17 16
Token Bucket
Maximum packet size 1,500 byte
(Ptmax)
Buffer size(Bmax) 30,000 byte

<Table 1> The used simulation parameter

ANEYolA o] ¥ foreman_cif.yuv G2
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(Figure 3) The traffic pattern coming in the
receiver playout buffer
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(Figure 4) The comparisons of packet loss rate
and overflow occurrence number between the
conventional scheme without token bucket and

proposed scheme with token bucket
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