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» AUV Navigation and Localization: A Review

Y. Paull L., Saeedi S., Seto M., Li H.

& JE: leee Journal of Oceanic Engineering, v: 39, i: 1, p: 131-149. 2014

8 Z . Autonomous underwater vehicle (AUV) navigation and localization in underwater
environments is particularly challenging due to the rapid attenuation of Global Positioning System
(GPS) and radio-frequency signals. Underwater communications are low bandwidth and unreliable,
and there is no access to a global positioning system. Past approaches to solve the AUV localization
problem have employed expensive inertial sensors, used installed beacons in the region of interest,
or required periodic surfacing of the AUV. While these methods are useful, their performance is
fundamentally limited. Advances in underwater communications and the application of simultaneous
localization and mapping (SLAM) technology to the underwater realm have yielded new possibilities
in the field. This paper presents a review of the state of the art of AUV navigation and localization,
as well as a description of some of the more commonly used methods. In addition, we highlight areas

of future research potential.

4 X 4k4: https://ieeexplore.ieee.org/document/6678293

» Human-Visual-System-Inspired Underwater Image Quality Measures

fE#: Panetta K., Gao C., Agaian S.

Sk JE: leee Journal of Oceanic Engineering, v: 41, i: 3, p: 541-551. 2016

## & : Underwater images suffer from blurring effects, low contrast, and grayed out colors due
to the absorption and scattering effects under the water. Many image enhancement algorithms for
improving the visual quality of underwater images have been developed. Unfortunately, no well-
accepted objective measure exists that can evaluate the quality of underwater images similar to human
perception. Predominant underwater image processing algorithms use either a subjective evaluation,
which is time consuming and biased, or a generic image quality measure, which fails to consider the
properties of underwater images. To address this problem, a new nonreference underwater image
quality measure (UIQM) is presented in this paper. The UIQM comprises three underwater image

attribute measures: the underwater image colorfulness measure (UICM), the underwater image
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sharpness measure (UISM), and the underwater image contrast measure (UIConM). Each attribute is
selected for evaluating one aspect of the underwater image degradation, and each presented attribute
measure is inspired by the properties of human visual systems (HVSs). The experimental results
demonstrate that the measures effectively evaluate the underwater image quality in accordance with
the human perceptions. These measures are also used on the AirAsia 8501 wreckage images to show

their importance in practical applications.

4 4%4%: https://ieeexplore.ieee.org/document/7305804

P Realistic wave generation and active wave absorption for Navier-Stokes

models Application to OpenFOAM (R)

fE% . HigueraP., LaraJ. L., Losada I. J.

sk JE: Coastal Engineering, v: 71, p: 102-118. 2013

## & : The present paper and its companion (Higuera et al., 2012) introduce OpenFOAM (R) as
a tool to consider for coastal engineering applications as it solves 3D domains and considers two-
phase flow. In this first paper, OpenFOAM (R) utilities are presented and the free surface flow solvers
are analysed. The lack of specific boundary conditions for realistic wave generation is overcome with
their implementation combined with active wave absorption. Wave generation includes all the widely
used theories plus specific piston-type wavemaker replication. Also standalone active wave
absorption implementation is explained for several formulations, all of which are applicable to 3D
cases. Active wave absorption is found to enhance stability by decreasing the energy of the system
and to correct the increasing water level on long simulations. Furthermore, it is advantageous with
respect to dissipation zones such as sponge layers, as it does not increase the computational domain.
The results vary depending on the theory (2D, Quasi-3D and 3D) but overall performance of the

implemented methods is very good.

4 X 4k4%: https://doi.org/10.1016/j.coastaleng.2012.07.002
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P Statistical Characterization and Computationally Efficient Modeling of a

Class of Underwater Acoustic Communication Channels

€% . Qarabagi P., Stojanovic M.

JE: leee Journal of Oceanic Engineering, v: 38, i: 4, p: 701-717. 2013

## % : In this paper, we offer a statistical channel model which incorporates physical laws of
acoustic propagation (frequency-dependent attenuation, bottom/surface reflections), as well as the
effects of inevitable random local displacements. Specifically, we focus on random displacements on
two scales: those that involve distances on the order of a few wavelengths, to which we refer as small-
scale effects, and those that involve many wavelengths, to which we refer as large-scale effects.
Small-scale effects include scattering and motion-induced Doppler shifting, and are responsible for
fast variations of the instantaneous channel response, while large-scale effects describe the location
uncertainty and changing environmental conditions, and affect the locally averaged received power.
We model each propagation path by a large-scale gain and micromultipath components that
cumulatively result in a complex Gaussian distortion. Time-and frequency-correlation properties of
the path coefficients are assessed analytically, leading to a computationally efficient model for
numerical channel simulation. Random motion of the surface and transmitter/receiver displacements
introduce additional variation whose temporal correlation is described by Bessel-type functions. The
total energy, or the gain contained in the channel, averaged over small scale, is modeled as log-
normally distributed. The models are validated using real data obtained from four experiments.
Specifically, experimental data are used to assess the distribution and the autocorrelation functions
of the large-scale transmission loss and the short-term path gains. While the former indicates a log-
normal distribution with an exponentially decaying autocorrelation, the latter indicates a conditional

Ricean distribution with Bessel-type autocorrelation.

A 4545 https:/lieeexplore.ieee.org/document/6616000
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» Numerical simulation of three dimensional cavitation shedding dynamics

with special emphasis on cavitation-vortex interaction

fE%: JiB., Luo X. W., Arndt R. E. A.,, Wu Y. L.

s JB: Ocean Engineering, v: 87, p: 64-77. 2014

# & : Recent experiments showed that there is an interaction between the fluid vortex formation
and cavitation, but the mechanism is still an open problem. In the present paper, the structure of the
cavitating flow around a twisted hydrofoil was investigated numerically using the mass transfer
cavitation model and the modified RNG k-epsilon model with a local density correction for turbulent
eddy viscosity. The predicted three dimensional cavity structures and the shedding frequency agree
fairly well with experimental observations. Three types of flow behavior along the suction side of the
twisted hydrofoil are discussed. Further analysis of the flow field reveals that cavitation promotes
vortex production and increases the boundary layer thickness with local separation and the flow
unsteadiness. Finally, the influence of cavitation on the vorticity distribution is illustrated using the
vorticity transport equation in a variable density flow and is demonstrated by the contribution of

vortex stretching, vortex dilatation and baroclinic torque terms.,

A 4% https://doi.org/10.1016/j.0ceaneng.2014.05.005
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