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Evaluation of Software Loss Recovery Scheme for
Broadband Real-time Streaming

ToHRU KONDO,t KOUJI NISHIMURAt and REIJI AIBARAt

As the wide bandwidth networks are spreading, more and more Internet users are using
multimedia applications. These multimedia applications, such as voice and video, have large
volumes of data. However, since current best effort network can not guarantee QoS, packet
loss has much negative effects on application quality. Although FEC is effective mechanism
for multimedia transmission, we need to adjust parameters of FEC to improve loss resistance.
Software FEC processing can work more flexibly as compared with hardware processing. In
this paper, we describe application and evaluation of software FEC processing against packet
loss over broadband Internet. We also indicate the effective measure from software processing
point of view.
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Fig.1 The Extended Gilbert Model.
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Fig.2 Application method of FEC.
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Table 1 Specification of hosts.

CPU Memory oS
hostA | P3 Mobile-750 MHz | 256 MB Vine
hostB P4-1.5 GHz 512MB | Linux 2.6r4
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Table 2 Detail of trace data.

trace Date / Time / Duration Avg. Avg. burst | deviation | Max. burst
Loss Rate length length
(%] [pkt.] [pkt.] [pkt.]
1 20040220 / 13:35 - 16:25 / 2h50m 0.00964 2.44 13.02 266
2 20040220 / 16:50 - 19:50 / 3h 0.1939 1.20 0.536 23
3 20040221 / 14:45 - 16:25 / 1h40m 0.9681 1.24 0.576 12
4 20040221 / 19:10 - 21:10 / 2h 3.9315 1.22 0.650 283
5 20040223 / 10:00 - 12:25 / 2h25m 0.1098 1.50 3.283 193
6 20040223 / 12:30 - 14:50 / 2h20 m 0.1686 1.39 0.790 30
7 20040223 / 15:20 - 17:40 / 2h20m 0.1667 1.38 1.137 139
statistics of all traces 0.793 1.238 0.849 283
03 000000000 Extended Gilbert 000
Table 3 Trace data vs. Extended Gilbert Model.
loss run length 1 2 3 4 5 6 7 8
Trace [%] | 81.78 | 14.30 | 2.96 | 0.68 | 0.18 | 0.060 | 0.017 | 0.006
Extended Gibert Model [%] | 81.78 | 14.30 | 2.96 | 0.68 | 0.18 | 0.060 | 0.016 | 0.006
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Fig.4 Loss distance of trace data.
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Fig.5 Simulation method.
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Table 4 Characteristics of generated loss pattern.

Avg. Mean burst Max burst
Loss Rate length deviation length
(%] [pkt.] [pkt.] [pkt.]
0.6638 1.238 0.9821 139
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Fig.6 Mean loss rate of generated loss pattern.
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Table 5 Relation between FEC, interleaving and
buffering size.

0oooooo 000000000 d
0oooo | (15,13) | (30,26) | (60,52) | (90, 78)
30 1 0 - -
60 3 1 -
90 5 2 0 0
120 7 3 1 0
180 11 5 2 1
360 23 11 5 3
540 35 17 8 5
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Table 6 Interleaving vs. expanding block size.
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Fig.8 Time-shift of CPU processing load by FEC
decoding.
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Table 7 Delay time by using FFC and interleaving.
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