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Abstract: In this Paper we present model of IEEE 802.11 medium access control (MAC) protocol in underwater networks
and Underwater Wireless Sensor Networks (UWSN) .
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1. INTRODUCTION
The
present
technology
for
underwater
communicat ion involves either light or sound. In
underwater wireless communication system we use the
infrared wireless communication for achieving a simp le
underwater wireless communication.
Acoustic
techniques are the most widely used in water
communicat ions. Underwater wireless communication
system based on 3 parts, the land-based unit, the
electrical unit and the submarine model. Mainly concern
point in underwater wireless communicat ion system is
the low bandwidth and large p ropagation latency, ﬂoating
node mobility, and power efficiency. We can also use
IEEE 802.11 med iu m access control (MAC) protocol in
underwater wireless communication system.

signals in underwater co mmunicat ion. Power efficiency
is a critical and challenging issue in a protocol design for
UWSNs because of much higher transmission and
receiving power consumptions of acoustic modems [4–
5]. In underwater communication use a tiny sensors and
continuously they report parameters such as temperature,
pressure, humid ity, light, and chemical activity. UWSN
support real-time applications and other monitoring
applications, in which response time is critical. Fro m the
fig. 2 we observe that the source is located at bottom of
the water. The data collected by the source is forwarded
through other sensors to the sink at the water surface.
Equipped with both radio-frequency and acoustic
modems, the sink node receives acoustic signals
forwarded from the sensors and transmits the packets to
the control center ashore through radio-frequency signal
[3].

Figure 1 : Underwater co mmun ication

Underwater Wireless Sensor Networks (UWSN)
UWSNs can be employed in a wide spectrum of aquatic
applications, such as oceanographic data collection,
pollution monitoring, disaster recovery, mine detection,
and navigation [3]. UWSN we use high-frequency radio

Fig. 3 Block d iagram of power-efﬁcient routing protocol
(PER), which consists of two modules, including a
forwarding node selector and a forwarding tree trimming
mechanis m. The forward ing node selector utilizes the
three parameters and selects at most two candidate sensor
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nodes to forward the packets. The three parameters of the
forwarding node selector include the distance and the
angle between two neighboring sensor nodes, and the
remain ing energy left in the sensor node. A forwarding
tree trimming mechanis m is used to prevent unnecessary
power consumption of the sensor nodes from fast
spreading of packet forward ing over the UWSN [3].

a. Decision trees:
A decision tree [6, 7, 3] is a predictive mode, a mapping
of observations about an item to conclude about the
item’s target value. Decision tree is able to handle
nominal and categorical data and perform well with large
data set in a short time. Example as C4.5 decision tree
performs well in prediction application as report in [6]. A
decision tree is a hierarchy of yes/no questions in which
the specific questions asked depend on the answers given
to the previous questions, with the branches spreading
out from the original ques tion until an appropriate
response is given.

In UWSN protocol, a forwarding node selector is
emp loyed to determine the appropriate sensors to
forward the packets to the destination, and a forwarding
tree trimming mechanism is adopted to prevent excess
spread of forwarded packets. Now d iscussion about the
decision trees.

Figure 5 : An examp le o f building decision tree.
Fig. 5 Demonstrates an example of decision trees
constructed with three parameters, including the
transmission distance, included angle, and remaining
energy [3].
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of acoustic waves in the water is orders of magnitude
slower than electro magnetic propagation in air, and is
dependent on environmental conditions such as
temperature, salinity, and depth [10]. The availab le
bandwidth of an underwater acoustic channel depends on
the signal frequency and transmission distance. The
attenuation increases with frequency and distance. [2].
The minimu m trans mission power required to achieve a
threshold SNR0 at the receiver at a distance l is [2].

A. The 802.11 standard parameters
Figure 6: The effect of forward ing tree
trimming mechanis m.

packet payload
MAC header
PHY header

Firstly, an intermediate sensor can employ the trimming
mechanis m to forward the packets to the top-selected
forwarding node. The intermed iate sensor then transmits
the packets to the second selected forwarding node if the
number of duplicated packet received by the intermediate
sensor does not exceed a preset threshold. This
mechanis m not only resolves annoying packet broadcast
problem, but also prevents the disruption of packet
forwarding fro m the inappropriate selection of
forwarding nodes (Fig. 6) [3].

1024 bytes
34 bytes
16 bytes

ACK
RTS
CTS

14 bytes +PHY header
20 bytes +PHY header
14 bytes +PHY header

W min
m
σ
SIFS
DIFS

16
6
δ+50μs
0 .56σ
2 σ+SIFS

Table 1: Parameters Deﬁned in the 802.11 Standard

2. IEEE 802.11 MAC
Acoustic waves are the most popular communication
med ia for underwater wireless networks. Radio
frequency (RF) electro magnetic waves can only
propagate signiﬁcant distances through sea water at very
low frequencies [2]. The speed of sound in water is
approximately 1500 m /s, resulting in propagation delays
200,000 times longer than those experienced by
terrestrial rad io communicat ion networks , an acoustic
system operates at frequencies of a few Hz to a few tens
of Hz, and the system is wideband [2, 9].

B.
Disadvantages of IEEE 802.11 MAC protocol
in underwater acoustic networks
1. IEEE 802.11 MA C protocol performs poorly in
underwater acoustic networks, particularly when
the communication bit rates are high.
2. IEEE 802.11 MAC beco mes extremely
ineﬃcient at long distances.
3. IEEE 802.11 MAC also less eﬃcient, even at
close distances.

Multiple nodes share a common broadcast channel
through the use of a mediu m access control protocol. The
focus the increased propagation delay and reduced
bandwidth on the performance of IEEE 802.11 MAC in
underwater acoustic networks. The propagation velocity
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Comparisons between land mobile and underwater
communicati on systems
Parameters
Carrier frequency
Wavelength
Signaling rate
Symbo l duration
Carrier
cycles/symbol
Platform speed

Land Mobile
1 GHz
3 cm
24 ksy mbols/s
42 µs
4.2 x 10ᴧ4
100 km/h (car)

Multipath
time
spread
Symbo ls in that time

10 ms
0.24

Underwater
10 kHz
15 cm
2 ksymbols/s
500 µs
5
18 km/h
(submersible)
50-100 ms
100-2000

3. CONCLUSION
A power efficient routing protocol for UWSNs is design
for enhancing performance of underwater environments.
A power efficient routing protocol for UWSNs especially
the need for ease of deployment and the severe power
constraints of the nodes. Fro m the point of disadvantage,
IEEE 802.11 MAC protocol in underwater acoustic
communicat ion networks are based on large propagation
delay there for as a result of this un-synchronized time
slots for stations and thus increases collision probability
and also IEEE 802.11 MA C protocol performs poorly in
underwater acoustic networks at a long and closely
distance.
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