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Abstract- AziSA is an architecture for open
measurement defined by the CSIR. It makes use of
Wireless Sensor Networks (WSN) to provide a
mechanism of recording data from drill and blast mining
environments. This research focuses on developing a
sensor discovery method that is custom to the AziSA
architecture. The method needs to cater for the
limitations of WSNs and enhance the strengths of WSNs.
The method can be used in a protocol specification for
the AziSA architecture.
Index Terms—WSN, AziSA, CSIR
I. INTRODUCTION
WSNs have found many applications in the recent years.
They are very versatile and can be used in numerous
applications such as military applications, industrial control
and monitoring and a few others. WSN have been regarded
to as one of the most important technologies of the twentyfirst century [1]. In environmental applications, sensor nodes
can be deployed over an area to measure aspects such as
temperature or water levels. The nodes can give warnings if
the temperature is too high or if there is flooding. In military
applications sensor nodes can be deployed to monitor the
perimeter. They have the advantage of being cheap to
deploy and they are a better solution compared to using
landmines [6].
As the WSN grow in size, network discovery becomes an
issue, especially in environments where the nodes
occasionally lose contact with each other due to the
harshness of the environment. During network discovery,
the devices in the network will also advertise the services
they offer [2]. This research is focused on using some of the
existing service discovery architectures to create a network
discovery method that is custom and optimized for the
AziSA architecture.
This paper structure is organized as follows, Section I is
an introduction to WSNs and sensor network discovery.
Section II takes a brief look at the AziSA architecture.
Section III discusses some of the work taking place in the
WSN world with respect to network discovery. The key
issues to be addressed in the research are covered in Section
IV. Section V contains the conclusion and summarizes the
purpose of the document.

II. AZISA ARCHITECTURE
The drill and blast mining is not tightly managed due to
the lack of information about what is happening
underground. The CSIR designed an architecture for
underground measurement and control networks called
AZISA [3]. AZISA defines four classes of devices/nodes
that make up the network. The devices are divided into
measurement and management nodes.
Class four devices are simple measurement devices. They
are able to send information to class three devices and they
are typically low power devices that are battery operated.
Class three devices are more superior to the class four
devices. They are able to take measurements as well as raise
alerts based on their own data. They also continue to operate
even if they lose contact with their class two parent devices.
Class two devices each have the task of coordinating a
subnet of the class three and class four devices as in figure
1. They make decisions based on the data available to them
and they can also raise alerts. The class two devices
aggregate the data from the class three and four devices and
forward the data to the class one devices. Class one devices
act as the data store for all the data in the network, they also
act as an interface to the data from other interfaces such as
the web interface. The class one devices are also responsible
for raising alerts or forwarding important notifications to the
parties responsible.

Figure 1: AziSA class diagram [3]

The class two devices acts as data sink, the difference
between the AziSA class two and conventional data sinks is
that the class two should be able to gather and communicate

with several different sensor network technologies. This
means that the class two network discovery mechanisms
have to take this into account. The network discovery refers
to when the network is starting up and the devices are
finding out the network structure, and when a device joins
an existing network. This research is limited to class two
devices.
III. WIRELESS SENSING NETWORK DISCOVERY
In related work WSNs differ with respect to the application
or purpose of the network. Different platforms and protocols
are used depending on the type of application of the WSN.
In August 2001, researchers created a self organizing
wireless sensor network with 800 nodes [4]. The project
made use of the TinyOS operating system which ran on the
motes. A network of similar size can be expected in the drill
and blast mining environment. Some of the mines can run
for a few kms underground.
The Vienna University of Technology has a project that has
a data sink connected to multiple sensor nodes.

network discovery. This means that energy conservation is
one of the key issues affecting the network discovery
method.
The class two devices have to perform node management on
the nodes connected to their subnet. They also have to
ensure that the routing in their subnets is efficient and uses
resources wisely.
The sensor network discovery method for the AziSA
architecture will be tested using a simulation tool that has
the necessary tools. An example would be the TinyOS
environment to simulate and test the network discovery.
A number of test cases will be applied to the simulation
environment, the most important being network startup and
adding elements to the network. These two will be
monitored to see if they conform to the required standards.
On success, the testing can be moved to hardware and
simple tests run using actual hardware.
V. CONCLUSION
An efficient and sufficiently robust sensor network
discovery method can be used to develop a protocol for the
AziSA framework for the class two type-devices. It is a
small cog in the complex AziSA machine and this research
aims to add to AziSA. The literature review is still ongoing
with respect to this research and a lot of work still needs to
be done in terms of designing an efficient sensor network
discovery method.
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