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Abstract—This paper details a hardware implementation of
a distributed Θ(1) time algorithm allows to select dynamically
the master device in ad-hoc or cluster-based networks in a
constant time regardless the number of devices in the same
cluster. The algorithm allows each device to automatically detect
its own status; master or slave; based on identifier without
adding extra overheads or exchanging packets that slow down
the network. We propose a baseband design that implements
algorithm functions and we detail the hardware implementation
using Matlab/Simulink and Ettus B210 USRP. Tests held in
laboratory prove that algorithm works as expected.
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I. INTRODUCTION

THE number of IoT devices has been significantly in-
creased during lasts years. Due to its advantages, commu-

nication between Devices is mostly enabled by wireless. Wire-
less technologies are called to adopt new techniques able to op-
timize latency, bandwidth, coverage, and power consumption
regardless the number of devices. Master/slaves architecture is
a very popular solution for ad-hoc and cluster-based wireless
networks, like Wireless Sensor Networks (WSN), thanks the
high level control provided to manage contentions, cooperation
and extend the network life time [1]–[4]. However, the weak-
ness of centralized architectures is the dependence on master
device. All system goes down if the master runs out of energy
or it’s out of range or any other failure. Lot of researches
[5]–[11] has introduced new techniques allows to select dy-
namically the master, more precisely cluster-head in cluster-
based networks, in order to ensure coverage preservation and
increase the network lifetime by sharing the master load with
all other nodes . In this paper we detail a solution that enhances
the traditional master/slave architecture by introducing the
dynamic aspect without adding extra overheads or beacon
parquets that slow down the network. The novel technique
has been inspired form a parallel computing algorithm able to
select the Processor Element (PE) which has the maximum or
minimum ID from a set of PEs in constant Θ(1) time. This
algorithm has been introduced for the first time by [12] in
1990, as a new approach in parallel computing field, to resolve

M. El Khattabi, J. Elmesbahi, M. Khaldoun, and A. Errami
are with NEST Research Group, LRI Laboratory E.N.S.E.M, Has-
san II University, Casablanca, Morocco (e-mail: elkhatt@gmail.com,
j.elmesbahi@ensem.ac.ma, m.khaldoun@ensem.ac.ma, aerrami@yahoo.fr).

O. Bouattan is with ENSET Mohammedia, Hassan II University, Mo-
rocco (e-mail: o.bouattane@gmail.com).

nearest neighbor problems on a mesh-connected computer.
In 1994, the algorithm has been used to solve the ranking
problem in the connected components of images [13]. One
year later, in 1995, same algorithm has been used for images
decomposition into quadtree and octree on a mesh connected
computer [14]. Patent published in 2007 [15] presents the
first uses of the algorithm in telecommunications filed as
comparison technique retaining a single device in combat
process to get access for a shared communication channel.
In 2009, the algorithm has been used to ensure access without
collision for distributed wireless ad hoc local networks [16].
The proposed method is based on the use of one or more
frequency bands. Each of its frequency bands includes a pair
of channels. One channel of the pair is used for communication
in a limited area under the control of a master device, while the
other channel, called protection channel, is used as protection
shield where the combat occurs. Combat procedure is based
on a comparison technique allows the election of a single
master device of the communication zone. Two works has
been published in 2014 [17] and 2016 [18] detail and analyze
the performance of access methods based on this algorithm.
However, all previous works present top level architecture and
there is no hardware implementation has been proposed until
today. In this paper we propose an enhanced baseband design
of physical layer that implements the combat technique for
master selection. We develop new architecture adapted for
SDR implementation. We use Welch periodogram estimation
method [19] for detection module and we implement the
design under Simulink and Ettus B210 USRP [20]. Results of
tests held on laboratory are shared and prove that the algorithm
can be adopted for wireless. We sum up by discussing the
result and concluding the advantages and limitations of the
proposed method.

II. METHOD

The proposed technique is based on a distributed compari-
son technique able to select the maximum in Θ(1) time. This
technique has been detailed in [16] as a solution to prevent
contentions over a shared radio channel. Communication de-
vice described in [16] uses two specific RF channels, Pro-
tection Channel (PCH) and Communication Channel (CCH),
with different scopes. CCH is used to exchange data between
several devices within a communication area Ac and covers
a range Rc which is the same for all devices. PCH is used
to define a protection area Ap which includes the area Ac.
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