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ABSTRACT

Mobile Wireless Sensor networks (MWSNs) are a particular class of WSN in which mobility plays a key role in the
execution of the application. In recent years, Mobility has become an important area of research for the WSN
community. The MWSN allows the sensor nodes to move freely to communicate with each other without any
specified fixed structure. The Routing Algorithms in MWSN is classified into two types 1. Protocol based and 2.
Network based. The Protocols based are classified into three categories based on the underlying network structure:
flat, hierarchical, and location-based routing. Furthermore, the network based can be classified into multipath-
based, query-based, negotiation-based, Query-based, and coherent-based depending on the protocol operation.
This paper analysis only the Flat based Routing Algorithms in Network based Routing Algorithms and only Multi-
path based Routing Algorithm in Network based Routing. This paper also highlights the advantages and performance
issues of each of the Routing Techniques. The article concludes with possible future research areas.
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1. INTRODUCTION

Mobile Wireless Sensor Network is made up of base stations, gate way, sensor nodes, server and antenna etc. A
sensor node is divided into a combination of microcontroller, transceiver, external memory, and power source .
Each sensor node is connected to one or more sensors. A base station is a wireless communications station
installed at a fixed location and used to communicate as part of the gateway between a wired network and the
wireless network. [1]. It typically consists of a low-power transmitter and wireless router. The overview of the
mobile Wireless Sensor Network is shown in Figure 1.

Figure1: Mobile Wireless Sensor Network
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During the Routing Phase, the sensed data, query and control messages travel from a node to another
to reach their destination. It consumes a considerable amount of sensor energy. Therefore, many routing
protocols are presented for saving the sensor node’s energy and prolong their lifetime. The monitoring
competence can be effectively used in applications like civilian application areas, including environment
and habitat monitoring, healthcare applications, home automation, and traffic control which require
unattended. Mobile Wireless Sensor Networks are employed in various applications, such as temperature
control, vehicle tracking applications, disaster prevention, military, and so on. MWSN is divided in the
categories shown in Figure 2

The rest of the Paper is written as follows. Section II explains the various Network based Routing Protocols in
MWSN followed by the explanation in Section III on Protocol based Routing Protocols in MWSN. Section IV
analysis the different Routing Algorithms in MWSN and Section V Concludes the Paper.

1.1.Network based Routing Algorithms

Network based routing protocols use the geographical position of nodes to make routing decisions, which results
in improving efficiency and performance. In recent developments, network based routing protocols exhibit better
scalability, performance and robustness against frequent topological changes. The different Network based Routing
Algorithms are given in the following subsections.

1.1.1. Flat based Routing Algorithm

Flat based Routing Algorithm is a network communication Algorithm implemented by routers in which all routers
are each other’s peers. Flat based Routing Algorithm distributes routing information to routers that are connected
to each other without any organization or segmentation structure between them. Flat based Routing Algorithm is
further divided into the following sub methods.

Figure 2 : Classification of Routing Algorithms in Mobile Sensor Networks
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1.1.a. Minimum Cost Forwarding Algorithm (MCFA)

This Algorithm is used in small scale networks. In MCFA a node receive the message, it checks if it is on the least
cost path between source node and the base station, in this case it re-broadcasts the message until the base station
is reached each node knows the least cost path between itself and Base Station. Least cost path can be acquired
via initialization of the node. MCFA algorithm selects the optimal return path of each sensor node in the network to
maintain the energy efficiency [2].

1.1.b. Energy Efficient Opportunistic Routing Algorithm: (EEOR)

In Energy Efficient Opportunistic Routing Algorithm the nodes in forwarder list are prioritized and the lower priority
forwarder will discard the packet if the packet has been forwarded by a higher priority forwarder. One challenging
problem is to select and prioritize forwarder list such that a certain network performance is optimized. To select and
prioritize the forwarding list to minimize the total energy cost of forwarding data to the sink node in a wireless sensor
network, the transmission power of each node is fixed or dynamically adjustable. All nodes in the forwarder list of a
node must agree on next operation, i.e., based on the priorities coming with the packet, which one(s) will finally act as
the relay node(s) in order to save energy and increase the throughput. Since agreement involves communication and
thus increases the overhead of the wireless network, the increased overhead should be guaranteed. [3]

1.c. Rumor Routing Algorithm: (RRA)

Rumor Routing Algorithm employs long lived packet called agents. When node detects an event, it add s such
event to its table called event table, and generates the agent. Agents travel to the network in order to propagate the
information for a local event to distance node. When a node generates a query, the event table responds in the form
of query. RRA maintains a single path between nodes, as well en-routed on multiple paths with low rates. RRA is
energy efficient only when number of event is small. If large number of events is generated, the cost of maintaining
agents and event table in each node becomes an infeasible [4]

1.1.d Directed Diffusion Algorithm: (DDA)

In a Directed Diffusion Algorithm, data is named as attribute-value pairs. Therefore, when the sink wants to collect
a specific data, the sink broadcasts interest to the nodes. The nodes save this information, and whenever data is
validated against the sink’s interest, it is sent to the sink. [5]

2. PROTOCOL BASED ROUTING ALGORITHMS

In Protocol based Routing Algorithms, every node maintains a routing table, containing routing data on reaching
each different node within the network. In this Algorithm, once a node wishes to send packet to a selected destination,
it initiates the route discovery process, in order to find the destination The different Protocol based Routing Algorithms
are given in the following subsections.

2.1.Multipath based Routing Algorithm: (MRA)

This protocols offers fault tolerance by having at least one alternate path (from source to sink), and increases the
energy consumption and traffic generation. The path is kept alive after sending periodic messages. The path is
switched whenever the better path is discovered. [6].

2.2.Query based Routing Algorithm: (QRA)

In these protocols, the destination nodes propagate a query for data from the node through the network. The
nodes containing this data send it back to the node that has initiated the query. [7]

2.3. QoS based Routing: (QoSRA)

The basic function of QoSRA is to find a better path based on QoS metrics, such as end-to-end delay, jitter (also
called delay variation), band width guarantee, and packet loss probability. The problem of QoS routing is difficult
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because multiple constraint so often make the routing problem intractable, and the dynamic of network state makes
it difficult to gather up-to-date information in a large network. [8]

2.4. Negotiation based Routing Algorithms (NRA)

These protocols use High level data descriptors called Meta data. In order to eliminate the redundant data in the
transmission through negotiation, its necessary decisions are based on available resources and local interactions.
Sensor Protocols for Information via Negotiations. SPIN is one of the negotiation based protocol in MWSN. The
SPIN protocol is designed to disseminate the data of one sensor to all other sensors assuming these sensors are
potential base stations. The motivation is that the use of flooding to disseminate data will produce impulsion and
overlap between the sent data; hence nodes will receive duplicate copies of the same data. This operation consumes
more energy and more processing by sending the same data by different sensors. Hence the main idea of negotiation
based routing is suppress the duplicate information and prevent redundant data from being sent to the next sensor
or the base station by conducting a series of negotiation messages before real data transmission begins. [9]

2.5. Coherent / Non Coherent Data Processing based Routing Algorithm (C / NCRA)

Data Processing is the major component of MWSN since Routing Techniques employ different Data Processing
Techniques. In general, the Sensor Node will co operates with each other in processing different data flooded in
the network area. There are two types of Data Processing Techniques in Coherent and Non-Coherent Data
Processing based Routing Algorithms. [37] .

In Coherent Data Processing Routing Algorithms, the data is forwarded to aggregators after minimum processing.
The minimum process typically includes the task called stamping and duplicate suppression. To perform energy
efficient routing coherent processing is normally selected.

In Non Coherent Data Processing Routing Algorithms, the nodes will locally process the raw data before sent
to other nodes for further processing routing, nodes will locally processing the raw data before sending to other
nodes for further processing. The nodes that perform further processing is called aggregators. [10]

3. ANALYSIS OF ROUTING ALGORITHMS IN MOBILE WIRELESS SENSOR NETWORK

Table 1 and Table 2 show the Comparative Analysis of Routing Algorithms in Mobile Wireless Sensor Network.
The parameters considered in this analysis are Network Life Time, Energy Consumption, Fault Tolerance,
Reconfiguration, Delivery Ratio, Minimum Number of Hops, End-end Delay, Network Traffic, and Pocket Loss.

Table 1
Network based Routing Algorithms

Network Network Energy Fault Delivery Min No End-end Network Packet
based Life Consumption Tolerance, Ratio of Hops Delay Traffic  Loss
Algorithms Time

Flat based Routing Algorithms

1. MCFA More when the High Yes High High Low Low Low
no of event is less

than Query

2. EEOR High High No High Low Low High Moderate

3. RRA Moderate High High when the Moderate  High High High High
number of events
in the Network is

more.

4. DDA High High Yes High Low High Low No
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Table 2
Protocol based Routing Algorithms

Protocol Network Energy Fault Delivery Min No End-end Network Packet
based Routing Life Consumption Tolerance, Ratio of Hops Delay Traffic  Loss
Algorithm Time,

1. MRA High High Yes High High Low Low Low

2. QRA Moderate High Yes High Low High Low High

3.  QoSRA High High No Moderate Low Low Low No

4.  NRA High High Yes High High Low High Low

5.  C / NCRA Moderate High No Moderate Low High Low High

5. CONCLUSION

A Mobile Wireless Sensor Network owes its name to the presence of mobile sink or sensor nodes within the
network. This paper gives an Analysis of different Routing Algorithms in Mobile Wireless Sensor Networks.
Various parameters were considered to analyze the different algorithms and were tabulated. As a future work, one
of the algorithms mentioned in this paper is to be considered for modification and experimentations have to be done
in the modified algorithm.
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