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Preface

The development of maritime services has driven a radical increase of data volume
recently. The ever-increasing resource-intensive tasks, such as the high-definition
video playback, and maritime navigation safety, dramatically increase the energy
consumption and the requirement of bandwidth of wireless maritime networks. This
Springer Brief aims at providing valuable insight on the high-efficiency data
transmission scheduling, group intelligent search and rescue approach aided by the
artificial intelligence (Al)-powered maritime networks. The great challenges and
opportunities of the 5G networks and Al spanning from the ground to the sea are
also discussed.

In Chap. 1, we present a brief introduction of maritime heterogeneous networks,
including space/air/sea/ground-integrated network architecture, framework, opera-
tions, etc. In particular, the software defined network (SDN)-based maritime
heterogeneous network framework is designed. In Chap. 2, a comprehensive survey
is provided to cover the existing research and development in the considered field,
such as maritime networking, resource allocation methods, and mission critical
maritime applications. In Chap. 3, an intelligent transmission scheduling method
using the deep reinforcement learning for SDN-based maritime communication
network is proposed with multiple network objectives (i.e., minimizing delay, cost,
or energy consumption). In Chap. 4, mobile edge computing (MEC) is introduced
into maritime communication network and a multi-vessel computation offloading
algorithm based on the improved Hungarian algorithm is proposed. In Chap. 5, a
novel search and rescue networking is proposed, which is based on the multi-agent
autonomy decision and task allocation. In this model, there are two levels of control
agents, which adopt distributed edge computing to complete mission-critical
applications of path search and target positioning, respectively. Conclusions are
presented and open research issues are discussed in Chap. 6.

The authors would like to thank Hailong Feng, Jiabo Li, Zhi Jiang, Shan Gao,
Xin Sun, Lingzheng Kong, Meng Qin, Jiacheng Chen and other Broadband
Communications Research Group (BBCR) members at the University of Waterloo,
for their contributions in the presented research works. Special thanks go to the
editors at Springer for their help throughout the publication preparation process.
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