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Stabilization of Large Ad-hoc Wireless Networks
in Unstable Radio Environments

SATOKO ITAvA,t JUN HASEGAWA,! AKIO HASEGAWA,t PETER DAVIS,t
NAaoTO KADOWAKIt and SADAO OBANAf

We have proposed techniques for improving the stability of communications in dynamic ad
hoc wireless networks. One technique avoids routing packets via unreliable neighbors with
poor radio links and the second technique avoids loops due to mismatch in timing of route up-
dates. The techniques can be implemented as modifications to conventional routing schemes
such as OLSR. Experiments in a 50-node testbed demonstrated that the modifications reduce

packet losses maximum from 12% to 1%.
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Fig.2 The dependence of signal strength and packet
error rate on separation distance.
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Table 1 Signal strength threshold and packet error rate.

oo min max ave

0 0.00% 25.8%  6.53%
140 0.00%  8.44%  0.56%
160 | 0.00% 44.2%  7.41%
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Fig.4 Packet bounce problem.

iHAR3
F—JILEH

hR3 l

A2
F—7IEH

P ——
PR ——

IHAR2

A
AN

WARER  gFan

RefE
AR SR

05 O000000OOOOOODOD
Fig.5 Asynchronous update of routing tables.
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Fig.6 Signal strength threshold and route switch.
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Fig.7 Typical plot of signal strengths of neighbor nodes re-
ordered in order of maximum and minimum values
of signal strength measured when receiving HELLO
packets.
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Fig.8 The distribution of signal strength thresholds which
were decided autonomously by the 50 nodes in the

network.
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Fig.9 Typical results of OLSR showing packet loss and
jitter due to unreliable radio links.
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Fig. 10 Typical results of OLSR-SS showing improved
stability compared to OLSR.

000000000000 3000 OLSROOLSR-SSO
OLSR-SS-SUODODODOOOOO 100000000
0Oooooo®ovelPOOOOOODOOOODOO
00D000000000D0000000010%000
O0O00ITU-TOD0O 0000 100msec0 0000
000000000000000000000000
0000000000000D00000000000
0000000000VoIP ODODO64KbpsOd OO0
00160byte 0000000000 20msec 1000
000500000000 10000000000 100
0000000 900 10 J0OLSR O OLSR-SS O
000000000000000000000000
00D0000000000000000000000
Packet Arrival Interval 00 000000000000
00000000000000000 90000LSR
0000000000000000O0OLSRO 1000
000000000000 000000000000
000000000000000000D000000
O00O0OVoIPOOOODODODOOODDOOOOOD
0000000000000 00000000000
000000000000000000000000



2854 goooooooo

02 J0ooOOoooooooo
Table 2 Packet error with each routing protocol.

min max ave
OLSR 0.04% 11.7% 2.85%
OLSR-SS 0.16%  2.14%  0.64%
OLSR-SS-SU | 0.00% 0.24% 0.04%
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Fig.11 Hop count and delay during VoIP streaming in
50 node network using OLSR-SS.
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