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The Capacity Analysis of Wireless Ad Hoc Networks Based on
M/MMPP/1 Node Model
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D (The forth Institute of Equipment Research Academy , The Second Artillery of PLA, Beijing 100085)

Abstract  Gupta’s wireless interference model method was popular in Ad hoc networks’ capacity
analysis. It drew out an asymptotic capacity when amount of nodes went to extreme large. In
practice, that method is somewhat coarse. In order to overcome the shortcoming of that method,
a new type of analysis method through statistical analyzing is put forward. A node service model
based on MMPP is introduced. Parameters of the model are deduced from the data drawn from a
test network and corresponding algorithm. A M/MMPP/1 node queuing model was set up.
Meanwhile, QBD processes are applied into Ad hoc networks’ performance analysis. Further-
more, A matrix-geometric solution algorithm is used to get the numerical result. The above
process constitutes an integrated statistical processes analysis method about capacity analysis of
Ad hoc networks. The results of simulation show that this model is more practical, universal and

flexible compared with wireless interference model.
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Background

Capacity is one of current main interests of wireless Ad

hoc networks. There are three kinds of capacity analysis
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models which can be classified as wireless interference mod-

el, network information theory model and stochastic process
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model.

The previous two models are being deeply studied. Es-
pecially, Gupta’s wireless interference model method was
popular in Ad hoc networks” capacity analysis. It drew out
an asymptotic capacity when amount of nodes went to ex-
treme large. In practice, that method is somewhat coarse. In
order to overcome the shortcoming of that method, a new
type of analysis method through statistical analyzing was put
forward.

Although there are some studies on it recently, stochas-
tic analysis method is somewhat ignored. This paper tries to

make some progress on the node capacity analysis of Ad hoc

networks based on stochastic analysis method.

To imitate the data packet’s arrival character more ex-
actly, the following research will focus on queuing networks
method based on MMPP/MMPP/1 model.

The research group has made some progress in middle
and larger wireless networks’ performance analysis. The
above work come from two military projects aimed at per-
formance analysis of field wireless networks, which is very
important to wireless networks’ system design, protocol de-
velopment and performance evaluation. The work was sup-

ported in part by the Project under Grant No. EPF03013.



