Abstract

Underwater Wireless Sensor Networks (UWSN) will provide a variety of attractive working fields such as aquaculture, offshore exploitation, biological monitoring as well as water and seafloor pollution, seismic activity and ocean currents. A practical implementation of these applications will require spreading an important number of nodes to facilitate underwater monitoring by means of data acquiring, so it becomes a challenge to develop simple and reliable modem architectures to reduce both the cost in components and the developing time, still being efficient and robust.

This thesis is focused on the acoustic modem physical layer design for Underwater Acoustic Wireless Sensor Networks. The starting point is the definition of a modem architecture that includes, as a major novelty, an ultra-low power asynchronous wake-up system implementation for underwater acoustic transmission is presented. This feature enables a reduced power dissipation in stand-by mode (10 µW).

To carry out this challenge and to help future new designs, a new methodology for modelling, simulating and experimenting in real escenarios has been created. The proposal is based on a specially designed modem, using the previous architecture definition, and the use of simulation tools and models that represent each of the elements of the communications as the water medium, physical transducers, electronics and coding/decoding software. The algorithms can be simulated in the modelling domain without requiring recoding and allowing to mix real pieces with modelled ones.

To extend nodes lifetime, this thesis is also focused on energy harvesting in wireless sensor networks. To enable cross-layer design in early design stages, a new numerical model for energy-harvesting for sensor nodes has been created: SIVEH. It allows fast simulation of long periods of time - days, weeks, months, or years - using real renewable energy sources data as solar radiation curves, wind speed,
marine current speed, etc.

[bookmark: _GoBack]The final result is not only a concrete ultra-low power and average-performance acoustic modem for UWSN implemetation enhanced with energy harvesting capabilities, the ITACA modem, but a design methodology to develop new reliable UWSN systems in the future.
