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Abstract—Ocean bottom sensor nodes can be used for
oceanographic data collection, pollution monitoring,
offshore exploration and tactical surveillance
applications. Moreover, Unmanned or Autonomous
Underwater Vehicles (UUVs, AUVs), equipped with
sensors, will find application in exploration of natural
undersea resources and gathering of SCIENTIFIC data
in collaborative monitoring missions. Underwater
acoustic networking
is the enabling technology for
these applications Conventional network coding (CNC)
and physical layer network coding (PNC) are the
existing techniques for the wireless network to share the
medium simultaneously to avoid the collision. But these
existing techniques cannot apply in the multi hop
network. To overcome these issues proposed a new
technique called physical layer network coding in
distributed medium access control protocol (PNCDMAC). This technique is applicable for simultaneously
transmit the data from source to destination without
collision in multi hop wireless network. This proposed
protocol is used to increase the throughput, packet
delivery ratio and network lifetime. Using the relay
nodes can perform the transmission with CSMA
(Carrier Sense Multiple Access) strategy and used the
extension of IEEE 802.11medium access control
protocol. Simulation results analyze the performance of
the proposed protocol using quality of service
parameters.

I.
INTRODUCTION
With the advancement in acoustic modem technology
that enabled high-rate reliable communications,
current research concentrates on communication.
between several remote instruments within a network
atmosphere. Research on underwater networking has
become an attractive, interesting and challenging area
today because of its support to the applications i.e.
pollution monitoring, oceanographic data collection,
disaster prevention, offshore exploration and assisted
navigation. We can describe underwater acoustic
networking as the enabling technique for these

applications. Underwater acoustic (UWA) networks
are normally configured by acoustically linking
autonomous underwater vehicles, bottom sensors and
a surface station, which offers a connection to an onshore control centre.
In conventional operation, network nodes utilize the
store-forward techniques, and network transmission
performance is constrained by the capacity of some
bottleneck connections. With respect to the
Maximum Flow Minimum Cut theory, the
transmission rate between the receivers and
transmitters cannot increase the maximum network
flow. So the conventional multipath routing often
cannot arrive the upper bound of the maximum flow.
Comes network coding which breaks the
conventional way of data transmission. With network
coding, the intermediary nodes no longer just send
packets only. They are permitted to process the
packets, and integrate two or many income packets
into one or many output packets for transmission.
This builds it possible to utilize less network
bandwidth to forward the same amount of
information. At last, the actual packets can be
retrieved in their destinations.
Network coding technology is a discovery in network
communication area. It has been broadly studied in
current years because of its powerful advantages of
enhancing the throughput of the network, decreasing
transmission
times,
increasing
end-to-end
performance and offering a high degree of network
flexibility. It can also save bandwidth, balance traffic
load and enhance the network security. Routing
Protocols and algorithms depending on network
coding are applied to wireless or wired
communication. With its capability of enhancing
network performance, it could also be used to ad-hoc
networks, wireless multi-hop networks, wireless
sensor networks and particularly underwater sensor
networks.
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UAN (Underwater Acoustic Network) is an application of
wireless networks which utilizes acoustic as the data
transmission medium in underwater atmosphere. As
compared to terrestrial radio channel, underwater channel
has several natural loss factors i.e. Doppler shift, ocean
noise, multipath impact and transmission fading. These
unique UAN features cause high bit rate, long
propagation delay, restricted bandwidth and restricted
energy, and build it hard to obtain efficient data
transmission
II.
NETWORK CODING ALGORITHMS
Network coding idea is first introduced by R. Ahlswede et
al. From the information flow point of view, they showed
that in a multicast network with a single source and many
sinks, the maximum network throughput as determined by
the max-flow min-cut theory can be obtained by utilizing
a simple network coding; the bandwidth can be saved
also.
The basic feature of network coding is the optimal
processing of different transmission data. This should be
directly reflected by the different design of coding
techniques, and the code structure is the main concern. So
the actual research in network coding primarily
concentrates on the coding algorithms, the enhancement
of performance brought by a coding technique and the
complexity degree of the coding algorithm. The code
structure algorithm design should ensure the targeted
nodes can decode the actual packets after they obtained a
specific amount of coded packets. During this time, the
coding complexity should be decreased. The coding
structure algorithms studied so far can be classified into
three categories: algebraic coding, linear coding and
random coding.
A construction of linear coding was introduced for its
practicability and simplicity. A multicast network is
developed and it is shown that the max-flow bound can be
arrived through a linear coding multicast. Linear coding
also involves the polynomial time algorithm. But perhaps
the easiest form is the coding based on the XOR operation
i.e., just perform the Exclusive-OR operation on the bits
of two packets. There are several XOR-based protocols
i.e. ROCX (Routing with Opportunistically Coded
eXchanges) and COPE. In the introduced algebraic
framework-based coding mechanism a polynomial
algorithm was utilized to solve network issues and an
algebraic tool was offered to the network coding research.
A randomized network coding for numerous source
multicast networks was proposed in where the success
possibility.

III.

LITERATURE REVIEW

Yangze Dong et al [1],Here author investigate various
denial of service attack in underwater acoustic network
such as flooding ,wormhole and selective forwarding

attack via simulation . for the performance evaluation
authors had taken OPNET 14.5 as an simulation tool. In
this paper three kinds of DOS attacks against UAN are
simulated and analyzed.
Ian F. Akyildiz et al [2] ,Here, author(ocean sensors nodes
can be used for monitoring application of the ocean
environment in UMSN such as oceanographic data
collection ,pollution monitoring, off-shore exploration
and tactical surveillance applications the author can
discuss two dimensional
and
three dimensional
architecture. .The author had taken OPNET 16 as an
simulation tool.
C. Ellammal et al [3],Here author performance analysis
of distributed Mac protocol with physical layer network
coding scheme . The performance of the proposed PNCDMAC protocol is analyzed using network simulator NS 2.The number of nodes vary from 50 to 300 nodes. The
actual queue size is 50 packets; it will vary from 50
packets to 150 packets.
IV.
Proposed PNC DMAC Protocol:
The proposed protocol physical layer network coding
distributed medium access control modify the control
messages to perform the multi hop operation in
distributed networks using physical layer network coding.
In PNC-DMAC protocol, all the nodes notify the queue
status of the neighbor node. It will add more bytes to the
control information to know the queue status of the
neighbor nodes. Based on the queuing status it will
transmit the data. This proposed protocol uses proactive
routing protocol and it will create the routing table using
the control messages such as RTS (Request to send) and
CTS (Clear to send). This protocol is used to maintain the
topology and know about the topology within the two to
three hop counts. Here using relay node denoted as R,
which is used to update the routing information and stored
the queue status of the neighboring nodes. Consider relay
node R has two neighbor nodes such as A and B. this
relay node R store the queue information of the neighbor
nodes of A and B. The transmission between the R and
neighbor nodes of A and B is shown in Figure 1 [10].
This packet exchange is initiated by using relay node.
This relay node sometimes will act as coordinator node
for packet transmission. Relay node R is used to perform
the PNC, first it sends RTS-PNC frame to the neighbor
nodes. It contains the source address of R node and
destination address of A node and B node. Queue status
of node A and node B to be stored in the CTS frame node
A and node B. After receiving the CTS frame, R node
sends coordination PNC frame to node A and node B. A
node receives the CO-PNC frame after that time TIFS, it
starts to send the data. Likewise B node receives the CoPNC frame after the time of 2TIFS+Tphy-Hd+Tmac-Hd.,
it will start to send the data. They is the time taken for the
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process in the physical layer and Tmac is the time taken
for the process in the MAC layer. In this propose
protocol, neighbor nodes of A and B should not be
synchronizing each other. During the transmission of
data, A and B should not be collide each other and to
avoid the collision using relay node. Using the CO-PNC
frame relay node maintain the synchronization between
the neighbor nodes of A and B. To maintain the
synchronization, it needs to perform the physical layer
network coding method [11]. Data from the node B
contains the bit reversed order; it will send the tail of the
data at first and header of the data at last. Compared to the
node a, node B has longer packet. During the time period
of TSIFS and TSIFS +Tphy- Hd+ Tmac- Hd, node B will
not be interfered with node A. Relay node R can
successfully decode the data by using the time difference
between the two different frames. When the relay R node
decode the header data frames, from that it will update the
queuing status of the node A and node B will be updated
in the relay node R. Relay node R will code the data
signal that is received from the node A and B. after that
relay node R send the coded packets to the neighbor
nodes of A and B. if successfully data packets received
from the relay nod R, node A and node B sends the ACK
acknowledgment frame to the relay node R. after that R
relay node sends the ACK-PNC frame to the node A and
B, that contains the source node address and destination
node address. After that ACK-PNC frame, the entire
source node in the network clears the cache [12].

AUV Net Sims
This simulator exclusively programmed in python.
Highlights in this simulator are the MAC layer and the
routing layer, including power control. But the drawback
is that the results are difficult to compare with new
research discoveries and the definition of the channel is
too simple, and so different environmental conditions
cannot be detailed.
Xie Gibson simulator
This propagation model is presented and implemented in
OPNET for the physical layer, and the MAC layer. The
drawback of this model is that many model parameter
needed and very time consuming. Also, the model only
works on static scenarios with static conditions across the
simulation period. The code necessary to build this
simulator is not available.
WOSS (world ocean simulator system)
One of latest and most complete simulator tools at the
present time . It is implemented in the Network Simulator
2 package. It uses world databases that measure the
sound
speed profile (SSP), bathymetry and floor
sediment, such as the General Bathymetric Chart of the
Oceans (GEBCO) and National Oceanic and Atmospheric
Administration (NOAA). Combining this data with
scenario information like latitude, longitude and depth
position of the nodes, it creates environmental files that
describe the scenario.

VI.

SIMULATOR
FRAMEWORK
PROPOSAL
The simulator framework is based on OPNET, MATLAB
and the Bellhop ray tracking tool. Uses information
related to underwater scenario characteristics like
bathymetry, salinity, and seafloor composition, found at
real worldwide locations that are downloaded NOAA and
GEBCO worldwide ocean databases. This information is
obtained with the OPNET network scenario module in
order to create the corresponding environmental file. In
OPNET, it is very easy to set the network world location
just by clicking on an area or introducing the GPS
coordinates as manually.

Figure 1: Packet exchanges in DMAC

V.

FRAMEWORK SIMULATOR

There are lot of simulation tools for underwater networks,
we have chosen three of them that we consider the most
representative and that also have their code available for
testing and comparing results..

CONCLUSION
The proposed protocol PNC-DMAC, this extends from
the IEEE 802.11 protocol and it will add the PNC
protocol. This protocol is used to transmit the data
simultaneously in multi hop network. The existing
protocol CNC and PNC is used only for single hop
network. To overcome this issue, move to the PNCDMAC protocol. This PNC-DMAC protocol achieves the
successful transmission using the actual and virtual queue.
It used the relay node R to transmit the data from
coordinator node to neighbor node. The simulation results
show that the performance of the proposed
protocol PNC- DMAC in three different stages by varying
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the actual and virtual queue size. This protocol increased
the performance of the entire network and it will suitable
for the multi hop communication. PNC protocol will only
applicable for single hop communication, apply this PNC
scheduling in distributed network and it will generate the
multi hop transmission using relay node. This research
work concentrates on the bidirectional flows in the
distributed network. In future, unidirectional flow with
the listening of medium using PNC scheduling will be
developed with mobile scenario. It will support the
opportunistic listening and it will estimate the future
channel conditions. Because this will not be overlap the
sources and destination nodes. This future work may help
the MAC protocols to improve the entire performance of
the distributed network even in unidirectional flow
between the source and destination.
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