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Abstract In this paper, we preserit a novel fully distributed topology control protoco! that can
construct the multiple-ring topology of Minimal Connected Dominating Set (MCDS) as the transport
backbone for mobile ad hoc networks. It makes a topology from the minimal nodes that are chosen
from all the nodes, and the constructed topology is comprised of the minimal physical links while
preserving connectivity., This topology reduces the interference. The all nodes work as the nodes of
the distributed parallel Boltzmann machine, of which the objective function is consisted of two
Boltzmann factors: the link degree and the connection domination degree. To define these Boltzmann
factors, we extend the Connected Dominating Set into a fuzzy set, and also define the fuzzy set of
nodes by which the multiple-ring topology can be constructed. To construct the transport backbone
of the mobile ad hoc network, the proposed protocol chooses the nodes that are the strong members
of these two fuzzy sets as the clusterheads. We also ran simulations to provide the gquantitative
comparison against the related works in terms of the packet loss rate and the energy consumption rate.
As a result, we show that the network that is constructed by the proposed protocol has far better than
the other ones with respect to the packet loss rate and the energy consumption rate.

Key words : Auto-Configuration, Minimal Connected Dominating Set, Multiple-Ring Topology,

Topology Control Protocol, Distributed Parallel Boltzmann Machine, Mobile Ad Hoc
Network
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For each node:

clusterhead or not.

sleep.

described in 1™ step.)

1. The node awakes up periodically, and it turns on its radio and listens. (This
waking is supported by 802.11 power-save mode.)
2. For every HELLO messages from other nodes, it stores the identity of the node

itself, identities of its neighbors and its clusterheads, and whether it is

3. By comparing the identity lists of neighbors with those of node itself, each
node gets the connection contribution factor C; of Equation (6). From the
number of the HELLO messages, it gets the link degree of node itself.

4. By using Equation (5), (6), and (11), it calculates the back-off delay time.

5. If a node does not receive the HELLO message from the other nodes until the
end of the delay time, the node sends out the HELLO message that informs
itself to be the clusterhead, and forwards the packets as a clusterhead.

6. If a node receives the HELLO message, the node will be a host, and it gets

(After sleeping, it wakes up in accordance with 802.11 power-save mode as
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