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ABSTRACT

The wireless sensor networks have been developed and extended to more expanded environments, and 
the underwater environment needs to develop more applications in different fields, such as sea animals 
monitoring, predict the natural disasters, and data exchanging between underwater and ground envi-
ronments. The underwater environment has almost the same infrastructure and functions with ground 
environment with some limitations, such as processing, communications, and battery limits. In terms 
of battery limits, many techniques have been proposed; in this chapter, the authors will focus in deep 
reinforcement learning techniques.

INTRODUCTION

During the recent years, Underwater Wireless Sensor Networks (UWSNs) have gained a lot of atten-
tion. These networks provide a large number of applications including, for example in studies on marine 
mammals as well as investigating commercial exploitations strategies. The main driving force for in-
vestigating the design process for underwater wireless sensor networks involves the need for collecting 
oceanography data in order to provide the opportunity for human beings to study large areas underwater 
in various ways (Jin, Ma, Su, Li, & Fu, 2017). The UWSN constitutes a number of sensors and vehicles 
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specifically designed for the target underwater domain in order to collect the required data and provide 
the opportunity for collaborative monitoring. In a general sense, in order to proceed with monitoring 
the ocean bed, there have been a number of oceanographic sensors developed and proposed that are 
capable of recording data in a stable manner, while also providing the opportunity to recover the utilized 
instruments once the task of collecting the required data is completed. One of the problems with using 
conventional methods involves the fact that there is no interactive communication between the two ends, 
increasing the likelihood of losing the recorded data during the transmission stage. Moreover, in such 
methods, the recorded data will be damaged in case of failure (Awan, et al., 2019). On the other hand, 
some of the major concerns and problems influencing underwater routing involve the issue of the mobil-
ity of the nodes, the limited available bandwidth, the low speed of sound, major possibilities of failure, 
and the limitations in energy consumption. In general, when developing routing algorithms, keeping a 
complete picture of the problem in mind is a highly difficult task. Therefore, there is a need for achieving 
a tradeoff among various limitations. Similar to any other network, in UWSNs, it is highly important 
and integral to set up appropriate paths and provide a secure and efficient way for transmitting the col-
lected data (Dosaranian-Moghadam & Amo-Rahimi, 2018). The schematic architectural configuration 
of UWSNs is presented in Figure 1 below. There is a strong similarity between Underwater Wireless 
Sensor Networks (UWSNs) and Terrestrial Wireless Sensor Networks (terrestrial WSNs). However, 
the challenges facing the UWSNs differ from those facing the terrestrial WSNs due to difference in the 
technology utilized in the physical layers along with the difference in the propagation medium. In clearer 
terms, radio signals are used in terrestrial WSNs to transmit the data; however, such a technology is not 
appropriate for underwater settings since it requires a lot of energy and radio signals dissipate rapidly in 

Figure 1. The architecture for the underwater sensor network (Zhu & Wei, 2018)
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