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Abstract

Abstract

Recently, Underwater Acoustic Sensor Networks (UASN) is rapidly developed
and is one of the active fields researched in communication network technology. It is a
self-organizing network comprised of a number of sensor nodes with the capability of
sensing, data collection and processing, and also communication. At present, it is
already widely used in such applications as exploration and development of marine
resources, three-dimensional monitoring of marine environment, disaster warning
systems of seismic tsunami, aid navigation and strategic surveillance.

Due to the particularity of underwater acoustic environment, the problem of
energy limitation is highlighted in UASN while MAC (Media Access Control) is the
important reason of the energy consumption of sensor nodes. Therefore, the paper
chooses reducing energy as our principal goal and then proposes a new energy
efficient MAC protocol (EE-MAC). Besides we carry out the network simulation
experiment and pool experiment. Experiment results show that in the simulation
scenario when compared to MACA (Multiple Access with Collision Avoidance) and
R-MAC (Reservation-based MAC), EE-MAC decreases the energy consumption and
achieves the goal of energy efficiency. Also it obtains such favorable performance of
packet loss rate, throughput and average access delay. While in the pool scenario, as
the traffic is dense and energy consumption caused by collision is not be taken into
consideration, thus the average energy consumption of EE-MAC is relatively higher
and throughput of EE-MAC is smaller when compared to MACA but the performance
of average energy consumption and throughput of EE-MAC is better than R-MAC.
Besides, when the traffic is sparse, the average energy consumption of EE-MAC is
lower and throughput of EE-MAC is the same with MACA.

Main works of the paper is as follows:

1. Combining with the analysis of energy efficiency of several typical MAC
protocol based on the mechanism of collision avoidance, listen and sleep, and power
control, the paper comprehensively consider the relative merits of them and then

designs a new energy efficient MAC (EE-MAC) protocol from four energy optimized



Abstract

strategies such as realization of synchronous process without coliision, timing
selection of sending and receiving, using of power control and collision avoidance.

2. Based on the network simulation tools, OPNET, the paper builds the simulation
model of EE-MAC separately from the process model, node model and network
model. Then the paper completes the simulation experiment.

3. Based on the prototype platform developed by our laboratory, the paper
accomplishs the software implementation of EE-MAC respectively from four aspects
such as the design of human-machine interactive surface, mechanism of SPI (Serial
Peripheral Interface), CRC (Cyclic Redundancy Check) and event driven. Besides the
paper realizes the pool experiment.

Key Words: Underwater Acoustic Sensor Networks; MAC Protocol; Energy
Efficiency
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Node A Node B

I. Node A initiates a
link-layer dialog with
Node B

2. Node B is prepared to receive a large
Data packet as a result of Seaweb
RTS/CTS handshaking

3. Node A transmits a
4000-byte Data packet
using 16 236-byte
subpackets, cach with
an independent CRC

B 4. Node B receives 12 subpackets

E successfully; 4 subpackets contained
& uncorrectable bit errors.

>

B 5. Node B issues an SRQ utility packet
& including a 16-bit mask specifying the 4
6. Node A retransmils subpackets to be retransmitted.
the 4 subpackets
specified by the SRQ
mask.

7. Node B receives 3 of the 4 packets
suecessfully (future implementation of
cross-layer time-diversity processing will
recover 4 of 4). B issues an SRQ for the

8. Node A retransmits remaining subpacket

the 1 subpacket

specified by the SRQ. 9. Node B successfully receives and

processes Data packet.
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