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An Efficient Scheme to write a Transmission Schedule using
Convergence after Interactive Operations in a Stored Video

Jae-Hong Lee'- Seung-Hwan Kim™

ABSTRACT

In a Video-on-Demand (VOD) service, a server has to return to the normal playback quickly at a certain new frame
position after interactive operations such as jump or fast playback. In this paper, we propose an efficient scheme to write
a transmission schedule for a playback restart of a video stream at a new frame position after interactive operations. The
proposed scheme is based on convergence characteristics, that is, transmission schedules with different playback startup
frame position in a video stream meet each other at some frame position. The scheme applies a bandwidth smoothing from
a new frame position to a convergence position without considering all remaining frames of a video stream. And then the
scheme transmits video data according to the new schedule from the new frame position to the convergence position, and
then transmits the remaining video data according to the reference schedule from the convergence position to the last frame
position. In this paper, we showed that there existed the convergence position corresponding to any frame position in a video
stream through many experiments based on MPEG-1 bit trace data. With the convergence we reduced the computational
overhead of a bandwidth smoothing, which was applied to find a new transmission schedule after interactive operations. Also,
storage overhead is greatly reduced by storing pre-calculated schedule information up to the convergence position for each
I frame position of a video stream with video data off-line. By saving information on a transmission schedule off-line along
with the video data and searching the schedule corresponding to the specified restarting frame position, we expect the
possibility of normal playback of a video stream with small tolerable playback startup delay.
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Procedure Schedule_for_Jump(f, TS,

begin
Find f; Constructs P(n) and Uf(n)

TSt —={ ) n —f

while (n < N) begin
Find a segment Sj by applying Smoothing(F;, Usn)
neF+l
m <« Find_Start_Segment(f, TS;)
Add 5 to TSr

p < Find_Convergence_Position(f,m TS;)

if p exists retrun (p, TS-)

end while
end procedure
Procedure Find_Start_Segment(f, TSy
begin
//" Find the index of the segment at the frame position after f,
i1
while ( { < K) begin
if (fs equals F;) retumn F;
else if (f; > Fi) and (f; < (Fu1)) retum Fu;
else [ < {+]
end while
end procedure
Procedure Find_Convergence_Position(R;,m,TS;)
begin
// Find the convergence position p corresponding to f;
i~ m
while (i < K) begin
¥ (Rj equals i ) retun p < Fu
else [ « i+
end while
end procedure
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(Mb]i_)s) 0.374 0,183 |1.983 | 0.628
T vEE
(Mbps) 4446 3356 (0273 ] 4757

<E 3>& Hve 2P W doe =ZH HH 5
2R A2E A$ 2AF TSE ZPse 399
7SS Ag 10/ Aades Ax Z#Hd 944 FE
B Zrh, A% 2AF AHE 4 UdEE HJEgs
wetog: 27 AA AF A4 d7F 03 129 0SA
(Optimal Smoothing Algorithm)[14]2 &3ttt
<E oA A ZH 94X FF 0 AE 2AF
71&E 2AF TSe) =4, fol f# dE 2A4F TS
TSl +#d3e AXE HYo2 AT <& 3>
i B & QiKe] Z+ A AR ZHY AR ) o
S3e 8 A7 EAEH, o] YA folFY TS
F AaHEe A Ty YXYe o4 = I
agu, <E 3> (blA f7F 12005 240090 759
8 X712 o7t L 9y Y MIMEE]
EAQs, £49 e TS HAA AIUEY AF
z239d YA Bl179] ol M319E £ & YUtk

e



2056 S=EEMEISE =2X M7 M7=(20007)

ety A4 F MEd Ty gxERY deg &
AL Adste A4, vte 2EY U o =y
58 EF ndstdof e 71E Wdd 38 94X
ZYJe e AGE W Alele] At
&g v dYatdth d¥olE “starwars” HolHE

oﬂ.

ok

(E 3) T4 Azt
(a) “term”, B.=2 MBytes, d; =0

GHSE 271 AY A% Ad d-02 UHE Hge)
%3 0SALMIE Agstt Agelde Feelde
M3 2717 1~8 Mbytedd ®, F bl distel W4
2AEE T Aste] AT BB AgHE =
A9 +§ e

| fofl CHEH 3 IR

f S, Sz Sg Sy Ss Ss Sz Sg Sa Sw
0 12% 1237 1249 2476 4009 5908 63% 6361 | 3485 | 36049

2% 253 3n 1165 1237 1249 2476 4009 |- 508 6355
500 502 1165 1237 1249 2476 4009 5908 635 6361
750 9 % | &5 817 ue [ 12 1249 2476 4009
1000 1159 1165 1237 1249 2476 4009 5908 63% 6361
1200 1201 1219 1237 1249 2476 4009 5908 63% 6361
1225 1249 2476 4009 5908 635 6361 | 34825 | 36949 | 333
1250 4009 5908 6355 6361 | 348%5 | 36049 | 3%33 | 38706

1300 1333 133% 4009 5908 6356 636l | 348%5 | 36349 | 38233
1550 23 4009 5908 63% 636L | 34825 | 36949 | 38233 | 38776
1750 1753 1801 1816 2197 2233 4009 5908 63% 6361
2000 2152 2197 2233 4009 5908 63% 6361 | 348% | 3609
2250 2251 2257 4009 5908 63% 6361 | 34825 | 36949 | 38233
2500 5908 63% 631 | 34825 | 36049 | aR33 | 33776

2750 5908 6356 6361 | 348%5 | 36049 | 38233 | 38776

4000 5908 635 61 | 3485 | 36049 | a8za3 | 38746

5900 5905 6355 6361 | 3485 | 36049 | 38233 | 33776

6250 6253 6325 6361 | 34825 | 36040 | 3833 | 33776

6350 6361 | 348%5 | 36049 | 38233 | 3876

6500 6506 36949 | 382 | 3876

(b) “soccer”, B. = 2 MBytes, ds = 0
f S Sz Ss Sq S5 Se Sy Sg Sy Sio
0 1 317 323 % 5431 | 16597 | 287 | 34405 | 30985 | 30997

20 637 662 B2 3% 5431 | 16597 | 28477 | 3405 | 30985
600 601 637 652 B3 3526 5B | 16597 | omATT | 34405
840 841 B 352 5431 | 16597 | 28477 | 34405 | 3998 | 30007
1020 1021 5% 531 | 16597 | 28477 | 34405 | 39985 | 30007

1080 1081 531 | 16597 | 28477 | 34405 | 39985 | 39997

1200 1201 1255 1264 1297 1309 1333 3526 — 16597 | 47
2400 2401 251 16507 | 28477 | 34405 | 39985 | 30007

3600 3601 3679 3928 3937 3940 4297 4645 4714 4717 i
48%0 4801 5401 5404 5407 16597 | 28477 | 34406 | 39985 | 30997
6000 6001 WATT | 305 | 385 | 30007

8400 8401 9877 9839 9901 913 WATT | 34406 | 39985 | 39997
9600 9601 9721 9727 9733 965 9877 9901 9913_@

70 | 11761 [ 3105

12000 | 12001 | 12085 | 12148 39985 | 39997

18000 | 18001 | 18313 | 19862 21400 | RN 3995 | 30097

24000 | 24001 | 24016 | 24025 39997

36000 | 36001 | 36625 | 36637 39997
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