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Abstract—Traf�c routing plays a critical role in determining
the performance of a wireless mesh network. To investigate
the best solution, existing work proposes to formulate the
mesh network routing problem as an optimization problem. In
this problem formulation, traf�c demand is usually implicitly
assumed as static and known a priori. Contradictorily, recent
using time-series analysis. The mean value of the predicted
demand, together with its prediction error distribution, are used
in establishing a statistical model for the trafÞc demand at a
local access point.

This paper further identiÞes an optimization framework
which integrates the demand prediction into trafÞc routing. In
particular, two forms of trafÞc demands are considered as the
inputs for routing optimization, namely themean valueof the
demand prediction and itsstatistical distribution. We present
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note that the burstiness of 
 applies to all strategies including
OR. Such observation comes from the burstiness of the traffic
load in the snmp log trace, which is caused by the insufficient
level of traffic multiplexing at wireless local access points.
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To have a clearer comparison among the MVPR, SDPR, and
SPR strategies, in Fig. 6 we show the sorted congestion ratio
between MVPR and SPR ( � MV P R

� SP R
) and the sorted congestion

ratio between SDPR and SPR ( � SDP R

� MV P R
). From the figure,

MVPR outperforms SPR in 81.4% of all time instances (test
cases) with an average congestion ratio of 0.803. While SDPR
outperforms MVPR in 79% of all time instances.
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Also in Fig. 7(a), we take a close-up look during the hour
range [190, 290]. Here, the MVPR and SDPR strategies achieve
less than 2 times of the optimal congestion in most cases,
while the SPR strategy performs worse than the previous two
in most cases. The above observations get clearer when we
sort out the normalized congestion ratio for the three strategies
in Fig. 7(b). It is clear that our MVPR and SDPR strategies
which integrate the traffic prediction with the optimal routing
outperform the SPR strategy which is agnostic about the traffic
demand. Further, SDPR achieves lower congestion than MVPR
in most of the time due to more comprehensive representation
of the traffic demand estimation. However, in a few cases (less
than 10% of the time), the worst-case congestion of SDPR is
higher than MVPR. This problem can be mostly attributed to
the inaccuracy of traffic prediction.

In what follows, we alter our simulation configurations to
examine the abilities of different strategies at adapting various
network settings, such as radio interface numbers and channel
numbers. Here, we focus on the traffic prediction strategies,
namely, MVPR and SDPR. Also we plot their performances
by the congestion ratio 
/
 OR normalized by the OR routing
results. We first vary the number of radio interfaces from
2 to 4 and study the congestion 
 during the time interval
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Fig. 8. Impact of Number of Radio Interfaces

[190, 290]. Fig. 8 plots the sorted normalized congestion �
� OR

of the two strategies. Comparing these two figures, we could
see that the SDPR strategy performs slightly better than the
MVPR strategy. The improvement of both strategies over the
OR strategy increases (i.e., normalized congestion decreases)
with the radio number.
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Finally, Fig. 9 plots the normalized congestion under differ-
ent radio and channel numbers at a single time instance 271 for
these two strategies. The results show that the improvement of
both strategies over the OR strategy decreases with the channel
number. This is because when the network has more channels,
the algorithms are likely to find more paths and the prediction
error is more likely to be magnified.

If our algorithms are implemented in real systems, the
processing overhead includes the computation overhead at the
central node and the message exchange overhead between
the central node and mesh nodes. The computation overhead
of each mesh node is relatively small. Our approximate
algorithms have shown that the computation overhead at the
centralized node is polynomial. For the message exchange
overhead, each mesh node report the traffic information to
central node and central node sends the routing information
back to mesh nodes. The complexity of message overhead is
O(n) where n is the number of mesh nodes in the network.

VI. RELATED WORK

We evaluate and highlight our original contributions in light
of previous related work.

The problem of wireless mesh network routing, channel
assignment, and the joint solution of these two have been
extensively studied in the existing literature. For example,


