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Introduction 
 

In our paper, ”Adaptive MAC Protocol and Acoustic Modem for Underwater Sensor 
Networks”, we discuss a MAC protocol for underwater environment. The existing MAC 
protocols don’t adapt to the change of state in an underwater channel, and aren’t 
flexible for a dynamic topology. P-MAC (Preamble-MAC) is proposed for under-water 
sensor network, which forms a structured topology based on clustering using TDMA 
technology. In this paper, we proposed a new MAC protocol, P-MAC, which is adaptive 
and dynamic. This MAC protocol is based on the estimated channel status and 
variations through underwater environment such as long, unknown propagation delays 
and low bandwidth for underwater acoustic sensor networks. P-MAC, which solves the 
problem of time synchronization based on TDMA protocol in underwater, accumulates 
variation information and the state of underwater channel periodically, thus this is a 
suitable MAC protocol for underwater environment. Also, we design and implement an 
acoustic modem for UW-ASN, optimized in the sense of performance and efficiency. 
Especially, our modem is equipped with a general-purpose waterproof ultrasonic 
transducer shared for data transmission and reception. According to the experiments in 
a water tank, a pond and the ocean, the developed modem supports the maximum data 
rate of 5 kbps and the working range of 30 m. 
 

The Demonstration 
 

At the Fourth ACM International Workshop on Underwater Networks (WUWNet), we 
will have a demonstration for our proposed underwater MAC in an 80 centimeters long 
plastic container filled with water. 

 
The planned goal by implementation 

 
 Implementation of MAC protocol suitable for underwater environment 
 Demonstration of UW-ASN MAC communication based on clustering in 

underwater environment 
 Hierarchical communication between underwater cluster head and surface 

gateway 
 Design and manufacture of water proof housing for UW-ASN 
 Implementation of an low-power acoustic modem for UW-ASN 



 Demonstration of PHY layer communication for underwater environment 

Demonstration Requirements 
 
The demonstration requires the following equipment (which we will provide) 
 

Quantity Part 
5 ARM  MCU Boards 
5 ATmega 128 MCU Modem Boards 
6 Battery (12V, 7AH) 
5 Water proof housing case (3 types) 
2 Battery power charger 
1 USB connectors for implementation 
2 Laptop power cables 
1 80 centimeters long plastic container 
2 5 port power connector 

 
We will require a demonstration table (70 centimeters X 180 centimeters), nearby 

access to a power outlet, and access to a water hose to fill the plastic container.   
 
The demonstration requires the following equipment  
 

Quantity Part 
1 Demonstration table (70 Cm X 180 Cm) 
1 Monitor ( 19 inch) 
1 Water hose 

 

Expected sight 

 


