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Noise Environment. Zhang, Q., +, JOE Oct. 2021 1313-1329
Aquaculture

Persistent Sampling of Vertically Migrating Biological Layers by an Auton-
omous Underwater Vehicle Within the Beam of a Seabed-Mounted Echo-
sounder. Zhang, Y., +, JOE April 2021 497-508

Aquatic robots
Autosub Long Range 6000: A Multiple-Month Endurance AUV for Deep-

Ocean Monitoring and Survey. Roper, D., +, JOE Oct. 2021 1179-1191
Arctic

Adaptive Sampling of Surface Fronts in the Arctic Using an Autonomous 
Underwater Vehicle. Fossum, T.O., +, JOE Oct. 2021 1155-1164

Performance Analysis of Underwater Acoustic Communications in Barrow 
Strait. Pelekanakis, K., +, JOE Oct. 2021 1438-1449

Terrain-Aided Navigation With Coarse Maps—Toward an Arctic Crossing 
With an AUV. Salavasidis, G., +, JOE Oct. 2021 1192-1212

Array signal processing
Data-Driven Autocalibration for Swath Sonars. Lonmo, T.I.B., +, JOE July 

2021 979-987
Hydrophone Array Optimization, Conception, and Validation for Localiza-

tion of Acoustic Sources in Deep-Sea Mining. Baron, V., +, JOE April 
2021 555-563

Passive Acoustic Signal Processing at Low Frequency With a 3-D Acoustic 
Vector Sensor Hosted on a Buoyancy Glider. Stinco, P., +, JOE Jan. 2021 
283-293

Pruned Distributed and Parallel Subarray Beamforming for 3-D Underwa-
ter Imaging With Fine-Grid Sparse Arrays. Zhao, D., +, JOE Oct. 2021 
1356-1371

Real-Valued Sparse Bayesian Learning for Off-Grid Direction-of-Arrival 
(DOA) Estimation in Ocean Acoustics. Das, A., JOE Jan. 2021 172-182

Signal-Phase Estimation for Product Array Processors. Abraham, D.A., JOE 
July 2021 940-951

Artificial intelligence
Collaborating Ray Tracing and AI Model for AUV-Assisted 3-D Underwater 

Sound-Speed Inversion. Huang, W., +, JOE Oct. 2021 1372-1390
Neural-Network-Based Classification of Commercial Ships From Multi-In-

fluence Passive Signatures. Axelsson, O., +, JOE April 2021 634-641
Attenuation

Long-Lived Bubbles and Their Impact on Underwater Acoustic Communi-
cation. Chua, G., +, JOE July 2021 1008-1023

Performance of an Underwater Optical Wireless Link With a Randomly 
Placed or Moving Receiver. Christopoulou, C., +, JOE July 2021 1068-1079

Riding Stress Wave: Underwater Communications Through Pipeline Net-
works. Wei, D., +, JOE Oct. 2021 1450-1462

Subcarrier Mapping for Underwater Video Transmission Over OFDM. 
Hegazy, R., +, JOE Oct. 2021 1408-1423

Autonomous systems
Autosub Long Range 6000: A Multiple-Month Endurance AUV for Deep-

Ocean Monitoring and Survey. Roper, D., +, JOE Oct. 2021 1179-1191
Autonomous underwater vehicles

A Kriged Compressive Sensing Approach to Reconstruct Acoustic Fields 
From Measurements Collected by Underwater Vehicles. Sun, J., +, JOE 
Jan. 2021 294-306

A Marine Growth Detection System for Underwater Gliders. Anderlini, E., 
+, JOE Oct. 2021 1099-1113

A Pipeline Extraction Algorithm for Forward-Looking Sonar Images Using 
the Self-Organizing Map. Kasetkasem, T., +, JOE Jan. 2021 206-220

A Strategy for Sizing and Optimizing the Energy System on Long-Range 
AUVs. Chiche, A., +, JOE Oct. 2021 1132-1143

Adaptive Sampling of Surface Fronts in the Arctic Using an Autonomous 
Underwater Vehicle. Fossum, T.O., +, JOE Oct. 2021 1155-1164

Collaborating Ray Tracing and AI Model for AUV-Assisted 3-D Underwater 
Sound-Speed Inversion. Huang, W., +, JOE Oct. 2021 1372-1390

Deep-Sea Robotic Survey and Data Processing Methods for Regional-Scale 
Estimation of Manganese Crust Distribution. Neettiyath, U., +, JOE Jan. 
2021 102-114

Generalized Optimal Control for Autonomous Mine Countermeasures Mis-
sions. Kragelund, S., +, JOE April 2021 466-496

Motion Analysis of an Autonomous Underwater Vehicle Tethered With an Opti-
cal Fiber for Real-Time Surveillance. Fan, S., +, JOE April 2021 434-446

Multiobjective Risk-Aware Path Planning in Uncertain Transient Currents: 
An Ensemble-Based Stochastic Optimization Approach. Albarakati, S., +, 
JOE Oct. 2021 1082-1098

Passive Acoustic Signal Processing at Low Frequency With a 3-D Acoustic 
Vector Sensor Hosted on a Buoyancy Glider. Stinco, P., +, JOE Jan. 2021 
283-293

Persistent Sampling of Vertically Migrating Biological Layers by an Auton-
omous Underwater Vehicle Within the Beam of a Seabed-Mounted Echo-
sounder. Zhang, Y., +, JOE April 2021 497-508

Real-Time Flight Simulation of Hydrobatic AUVs Over the Full 0°–360° 
Envelope. Bhat, S., +, JOE Oct. 2021 1114-1131
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Real-Time Object Detection for AUVs Using Self-Cascaded Convolutional 
Neural Networks. Song, Y., +, JOE Jan. 2021 56-67

Real-Time Outlier Detection Applied to a Doppler Velocity Log Sensor 
Based on Hybrid Autoencoder and Recurrent Neural Network. Davari, N., 
+, JOE Oct. 2021 1288-1301

Review of Wireless Charging Systems for Autonomous Underwater Vehi-
cles. Teeneti, C.R., +, JOE Jan. 2021 68-87

Terrain-Aided Navigation With Coarse Maps—Toward an Arctic Crossing 
With an AUV. Salavasidis, G., +, JOE Oct. 2021 1192-1212

Tracking Omnidirectional Surfaces Using a Low-Cost Autonomous Under-
water Vehicle. Noguchi, Y., +, JOE Jan. 2021 11-23

Variable Buoyancy or Propeller-Based Systems for Hovering Capable Vehi-
cles: An Energetic Comparison. Carneiro, J.F., +, JOE April 2021 414-433

Autoregressive processes
Deep Learning for Imputation and Forecasting Tidal Level. Yang, C., +, JOE 

Oct. 2021 1261-1271
High-Frequency Radar Ocean Current Mapping at Rapid Scale With Autore-

gressive Modeling. Domps, B., +, JOE July 2021 891-899
Wave Excitation Force Prediction of a Heaving Wave Energy Converter. 

Davis, A.F., +, JOE April 2021 564-572
Azimuth

Localizing Sources Using a Network of Synchronized Compact Arrays. 
Urazghildiiev, I.R., +, JOE Oct. 2021 1302-1312

The Accuracy of Bearing Estimates of Wideband Signals Produced by 
Marine Animals. Urazghildiiev, I.R., +, JOE July 2021 1057-1067

B

Backpropagation
Acoustic Seabed Classification Based on Multibeam Echosounder Back-

scatter Data Using the PSO-BP-AdaBoost Algorithm: A Case Study From 
Jiaozhou Bay, China. Ji, X., +, JOE April 2021 509-519

Band-pass filters
Subcarrier Mapping for Underwater Video Transmission Over OFDM. 

Hegazy, R., +, JOE Oct. 2021 1408-1423
Bandwidth

Processing Continuous Active Sonar Transmissions to Achieve an Arbi-
trarily Fast Update Rate With Full Instantaneous Bandwidth. Murphy, 
S.M., +, JOE July 2021 988-999

Bathymetry
Acoustic Assessment of Polymetallic Nodule Abundance Using Sidescan 

Sonar and Altimeter. Wong, L.J., +, JOE Jan. 2021 132-142
Data-Driven Autocalibration for Swath Sonars. Lonmo, T.I.B., +, JOE July 

2021 979-987
Modeling and Simulation of Sidescan Using Conditional Generative Adver-

sarial Network. Bore, N., +, JOE Jan. 2021 195-205
Multibeam Echosounder With Orthogonal Waveforms: Feasibility and 

Potential Benefits. Blachet, A., +, JOE July 2021 963-978
The Oceanographic Sensitivity of the Acoustic Channel in Shallow Water. 

Miron-Morin, M., +, JOE April 2021 675-686
Three-Dimensional Geomorphometric Modeling of the Arctic Ocean Sub-

marine Topography: A Low-Resolution Desktop Application. Florinsky, 
I.V., +, JOE Jan. 2021 88-101

Batteries
A Strategy for Sizing and Optimizing the Energy System on Long-Range 

AUVs. Chiche, A., +, JOE Oct. 2021 1132-1143
Bayes methods

Acoustic Robust Velocity Measurement Algorithm Based on Variational 
Bayes Adaptive Kalman Filter. Sun, D., +, JOE Jan. 2021 183-194

Bayesian Iterative Channel Estimation and Turbo Equalization for Multi-
ple-Input–Multiple-Output Underwater Acoustic Communications. Qin, 
X., +, JOE Jan. 2021 326-337

Gridless Variational Direction-of-Arrival Estimation in Heteroscedastic 
Noise Environment. Zhang, Q., +, JOE Oct. 2021 1313-1329

Real-Valued Sparse Bayesian Learning for Off-Grid Direction-of-Arrival 
(DOA) Estimation in Ocean Acoustics. Das, A., JOE Jan. 2021 172-182

Belief propagation
Joint Message-Passing-Based Bidirectional Channel Estimation and Equal-

ization With Superimposed Training for Underwater Acoustic Communi-
cations. Yang, G., +, JOE Oct. 2021 1463-1476

Blades
Constrained Control of Moored Ocean Current Turbines With Cyclic Blade 

Pitch Variations. Ngo, T.D., +, JOE April 2021 594-610
Experimental Investigation of a Bidirectional Impulse Turbine for Oscillat-

ing Flows at Various Resistive Loads. Ravikumar, S., +, JOE Jan. 2021 
115-131

Boats
Forward Speed Prediction of a Free-Running Wave-Propelled Boat. Bowker, 

J.A., +, JOE April 2021 402-413
Buoyancy

A Marine Growth Detection System for Underwater Gliders. Anderlini, E., 
+, JOE Oct. 2021 1099-1113

Corrections to “The Optimal Lift–Drag Ratio of Underwater Glider for 
Improving Sailing Efficiency” [Early access Nov. 17, 2020 doi: 10.1109/
JOE.2020.3024508]. Tian, X., +, JOE Oct. 2021 1477

Long-Lived Bubbles and Their Impact on Underwater Acoustic Communi-
cation. Chua, G., +, JOE July 2021 1008-1023

Optimization of Flight Parameters for Petrel-L Underwater Glider. Wang, S., 
+, JOE July 2021 817-828

The Optimal Lift–Drag Ratio of Underwater Glider for Improving Sailing 
Efficiency. Tian, X., +, JOE July 2021 808-816

Variable Buoyancy or Propeller-Based Systems for Hovering Capable Vehi-
cles: An Energetic Comparison. Carneiro, J.F., +, JOE April 2021 414-433

C

Calibration
Data-Driven Autocalibration for Swath Sonars. Lonmo, T.I.B., +, JOE July 

2021 979-987
Cameras

Acoustic Camera-Based Pose Graph SLAM for Dense 3-D Mapping in 
Underwater Environments. Wang, Y., +, JOE July 2021 829-847

An Integrated Visual Odometry System for Underwater Vehicles. Xu, Z., +, 
JOE July 2021 848-863

Channel capacity
Angular MIMO for Underwater Wireless Optical Communications: Link 

Modeling and Tracking. Ghazy, A.S., +, JOE Oct. 2021 1391-1407
Channel estimation

Bayesian Iterative Channel Estimation and Turbo Equalization for Multi-
ple-Input–Multiple-Output Underwater Acoustic Communications. Qin, 
X., +, JOE Jan. 2021 326-337

Experimental Study of Acoustic Channel Reciprocity in the Shallow Ocean. 
Liu, Z., +, JOE July 2021 1034-1044

Exploiting Spatial–Temporal Joint Sparsity for Underwater Acoustic Multi-
ple-Input–Multiple-Output Communications. Zhou, Y., +, JOE Jan. 2021 
352-369

Joint Message-Passing-Based Bidirectional Channel Estimation and Equal-
ization With Superimposed Training for Underwater Acoustic Communi-
cations. Yang, G., +, JOE Oct. 2021 1463-1476

Chirp
Experimental Study of Acoustic Channel Reciprocity in the Shallow Ocean. 

Liu, Z., +, JOE July 2021 1034-1044
Chirp modulation

Improving the Link Availability of an Underwater Wireless Optical Commu-
nication System Using Chirped Pulse Compression Technique. Sahu, S.K., 
+, JOE April 2021 687-703

Closed loop systems
Tracking Performance of Model-Based Thruster Control of a Remotely 

Operated Underwater Vehicle. Boehm, J., +, JOE April 2021 389-401
Clutter

Acoustic Clutter Removal. Jobst, W., +, JOE July 2021 1000-1007
Collision avoidance

Cooperative Impedance Control for Multiple Underwater Vehicle Manipula-
tor Systems Under Lean Communication. Heshmati-Alamdari, S., +, JOE 
April 2021 447-465
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Compressed sensing
Exploiting Spatial–Temporal Joint Sparsity for Underwater Acoustic Multi-

ple-Input–Multiple-Output Communications. Zhou, Y., +, JOE Jan. 2021 
352-369

Computational complexity
Real-Valued Sparse Bayesian Learning for Off-Grid Direction-of-Arrival 

(DOA) Estimation in Ocean Acoustics. Das, A., JOE Jan. 2021 172-182
Computational modeling

Modeling of a Marine Hydrokinetic Cycloturbine Vehicle. Goldschmidt, M., 
+, JOE July 2021 736-748

Computer vision
An Imaging Information Estimation Network for Underwater Image Color 

Restoration. Lu, J., +, JOE Oct. 2021 1228-1239
Concrete

Acoustic Assessment of Polymetallic Nodule Abundance Using Sidescan 
Sonar and Altimeter. Wong, L.J., +, JOE Jan. 2021 132-142

Condition monitoring
A Marine Growth Detection System for Underwater Gliders. Anderlini, E., 

+, JOE Oct. 2021 1099-1113
Control system synthesis

Constrained Control of Moored Ocean Current Turbines With Cyclic Blade 
Pitch Variations. Ngo, T.D., +, JOE April 2021 594-610

Tracking Performance of Model-Based Thruster Control of a Remotely 
Operated Underwater Vehicle. Boehm, J., +, JOE April 2021 389-401

Convergence of numerical methods
Sparsity-Aware Adaptive Turbo Equalization for Underwater Acoustic Com-

munications in the Mariana Trench. Xi, J., +, JOE Jan. 2021 338-351
Convolutional neural nets

A Two-Stage Underwater Enhancement Network Based on Structure 
Decomposition and Characteristics of Underwater Imaging. Wu, S., +, JOE 
Oct. 2021 1213-1227

On the Use of Tiny Convolutional Neural Networks for Human-Expert-
Level Classification Performance in Sonar Imagery. Williams, D.P., JOE 
Jan. 2021 236-260

Real-Time Object Detection for AUVs Using Self-Cascaded Convolutional 
Neural Networks. Song, Y., +, JOE Jan. 2021 56-67

Underwater Acoustic Signal Classification Based on Sparse Time–Fre-
quency Representation and Deep Learning. Miao, Y., +, JOE July 2021 
952-962

Cooperative systems
Cooperative Impedance Control for Multiple Underwater Vehicle Manipula-

tor Systems Under Lean Communication. Heshmati-Alamdari, S., +, JOE 
April 2021 447-465

Correlation
Acoustic Clutter Removal. Jobst, W., +, JOE July 2021 1000-1007
Processing Continuous Active Sonar Transmissions to Achieve an Arbi-

trarily Fast Update Rate With Full Instantaneous Bandwidth. Murphy, 
S.M., +, JOE July 2021 988-999

Covariance matrices
Bayesian Iterative Channel Estimation and Turbo Equalization for Multi-

ple-Input–Multiple-Output Underwater Acoustic Communications. Qin, 
X., +, JOE Jan. 2021 326-337

Real-Valued Sparse Bayesian Learning for Off-Grid Direction-of-Arrival 
(DOA) Estimation in Ocean Acoustics. Das, A., JOE Jan. 2021 172-182

Cramer-Rao bounds
The Accuracy of Bearing Estimates of Wideband Signals Produced by 

Marine Animals. Urazghildiiev, I.R., +, JOE July 2021 1057-1067
CW radar

Signal-to-Reverberation Ratio Comparison of Linear Frequency Modulated 
Continuous Active Sonar and Pulsed Active Sonar. Bates, J.R., +, JOE 
April 2021 654-664

D

Damping
Numerical Study on a Multibuoy-Type Wave Energy Converter With 

Hydraulic PTO System Under Real Sea Conditions. Kim, S., +, JOE April 
2021 573-582

Real-Time Flight Simulation of Hydrobatic AUVs Over the Full 0°–360° 
Envelope. Bhat, S., +, JOE Oct. 2021 1114-1131

Decision feedback equalizers
Bayesian Iterative Channel Estimation and Turbo Equalization for Multi-

ple-Input–Multiple-Output Underwater Acoustic Communications. Qin, 
X., +, JOE Jan. 2021 326-337

Exploiting Spatial–Temporal Joint Sparsity for Underwater Acoustic Multi-
ple-Input–Multiple-Output Communications. Zhou, Y., +, JOE Jan. 2021 
352-369

Frequency-Domain Decision Feedback Equalization for Single-Carrier 
Transmissions in Fast Time-Varying Underwater Acoustic Channels. Tu, 
X., +, JOE April 2021 704-716

Performance Analysis of Underwater Acoustic Communications in Barrow 
Strait. Pelekanakis, K., +, JOE Oct. 2021 1438-1449

Decision trees
Acoustic Seabed Classification Based on Multibeam Echosounder Back-

scatter Data Using the PSO-BP-AdaBoost Algorithm: A Case Study From 
Jiaozhou Bay, China. Ji, X., +, JOE April 2021 509-519

Deep learning
An Imaging Information Estimation Network for Underwater Image Color 

Restoration. Lu, J., +, JOE Oct. 2021 1228-1239
Deep Learning for Imputation and Forecasting Tidal Level. Yang, C., +, JOE 

Oct. 2021 1261-1271
Underwater Acoustic Signal Classification Based on Sparse Time–Fre-

quency Representation and Deep Learning. Miao, Y., +, JOE July 2021 
952-962

Delay estimation
Phase Wrap Error Correction by Random Sample Consensus With Appli-

cation to Synthetic Aperture Sonar Micronavigation. Thomas, B., +, JOE 
Jan. 2021 221-235

Demodulation
Processing Continuous Active Sonar Transmissions to Achieve an Arbi-

trarily Fast Update Rate With Full Instantaneous Bandwidth. Murphy, 
S.M., +, JOE July 2021 988-999

Design engineering
Constrained Control of Moored Ocean Current Turbines With Cyclic Blade 

Pitch Variations. Ngo, T.D., +, JOE April 2021 594-610
Detectors

A CFAR Detection Approach for Identifying Gas Bubble Seeps With Multi-
beam Echo Sounders. Weber, T.C., JOE Oct. 2021 1346-1355

Digital elevation models
Three-Dimensional Geomorphometric Modeling of the Arctic Ocean Sub-

marine Topography: A Low-Resolution Desktop Application. Florinsky, 
I.V., +, JOE Jan. 2021 88-101

Direction-of-arrival estimation
Gridless Variational Direction-of-Arrival Estimation in Heteroscedastic 

Noise Environment. Zhang, Q., +, JOE Oct. 2021 1313-1329
Ocean Surface Current Inversion With Anchored Floating High-Frequency 

Radar: Yaw Compensation. Yi, X., +, JOE July 2021 927-939
Passive Acoustic Signal Processing at Low Frequency With a 3-D Acoustic 

Vector Sensor Hosted on a Buoyancy Glider. Stinco, P., +, JOE Jan. 2021 
283-293

Real-Valued Sparse Bayesian Learning for Off-Grid Direction-of-Arrival 
(DOA) Estimation in Ocean Acoustics. Das, A., JOE Jan. 2021 172-182

The Accuracy of Bearing Estimates of Wideband Signals Produced by 
Marine Animals. Urazghildiiev, I.R., +, JOE July 2021 1057-1067

Distance measurement
Motion Estimation From Doppler and Spatial Data in SONAR Images. 

Monaco, C.D., +, JOE April 2021 665-674
Distortion

A Two-Stage Underwater Enhancement Network Based on Structure 
Decomposition and Characteristics of Underwater Imaging. Wu, S., +, JOE 
Oct. 2021 1213-1227

DNA
Persistent Sampling of Vertically Migrating Biological Layers by an Auton-

omous Underwater Vehicle Within the Beam of a Seabed-Mounted Echo-
sounder. Zhang, Y., +, JOE April 2021 497-508
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Doppler effect
A New Automatic Nonlinear Optimization-Based Method for Directional 

Ocean Wave Spectrum Extraction From Monostatic HF-Radar Data. Sha-
hidi, R., +, JOE July 2021 900-918

Acoustic Clutter Removal. Jobst, W., +, JOE July 2021 1000-1007
High-Frequency Radar Ocean Current Mapping at Rapid Scale With Autore-

gressive Modeling. Domps, B., +, JOE July 2021 891-899
Target Bearing Estimation for Ship-Borne HFSWR Using Doppler Effect 

and Very Small Antenna Array. Wen-Long, T., +, JOE July 2021 919-926
Doppler shift

Target Bearing Estimation for Ship-Borne HFSWR Using Doppler Effect 
and Very Small Antenna Array. Wen-Long, T., +, JOE July 2021 919-926

Drag
Optimization of Flight Parameters for Petrel-L Underwater Glider. Wang, S., 

+, JOE July 2021 817-828
Simplified Drag Modeling for the Dynamics of an Underwater Manipulator. 

Sharma, A.K., +, JOE Jan. 2021 40-55

E

Echo
HF Radar Ocean Surface Cross Section for the Case of Floating Platform 

Incorporating a Six-DOF Oscillation Motion Model. Yao, G., +, JOE Jan. 
2021 156-171

Electric connectors
Review of Wireless Charging Systems for Autonomous Underwater Vehi-

cles. Teeneti, C.R., +, JOE Jan. 2021 68-87
Electrical safety

Review of Wireless Charging Systems for Autonomous Underwater Vehi-
cles. Teeneti, C.R., +, JOE Jan. 2021 68-87

Electromagnetic wave scattering
HF Radar Ocean Surface Cross Section for the Case of Floating Platform 

Incorporating a Six-DOF Oscillation Motion Model. Yao, G., +, JOE Jan. 
2021 156-171

Energy consumption
Corrections to “The Optimal Lift–Drag Ratio of Underwater Glider for 

Improving Sailing Efficiency” [Early access Nov. 17, 2020 doi: 10.1109/
JOE.2020.3024508]. Tian, X., +, JOE Oct. 2021 1477

Multiobjective Risk-Aware Path Planning in Uncertain Transient Currents: 
An Ensemble-Based Stochastic Optimization Approach. Albarakati, S., +, 
JOE Oct. 2021 1082-1098

The Optimal Lift–Drag Ratio of Underwater Glider for Improving Sailing 
Efficiency. Tian, X., +, JOE July 2021 808-816

Energy harvesting
Wave Excitation Force Prediction of a Heaving Wave Energy Converter. 

Davis, A.F., +, JOE April 2021 564-572
Energy storage

Review of Wireless Charging Systems for Autonomous Underwater Vehi-
cles. Teeneti, C.R., +, JOE Jan. 2021 68-87

Equalizers
Sparsity-Aware Adaptive Turbo Equalization for Underwater Acoustic Com-

munications in the Mariana Trench. Xi, J., +, JOE Jan. 2021 338-351
Error correction

Phase Wrap Error Correction by Random Sample Consensus With Appli-
cation to Synthetic Aperture Sonar Micronavigation. Thomas, B., +, JOE 
Jan. 2021 221-235

Error detection
Phase Wrap Error Correction by Random Sample Consensus With Appli-

cation to Synthetic Aperture Sonar Micronavigation. Thomas, B., +, JOE 
Jan. 2021 221-235

Error statistics
Bayesian Iterative Channel Estimation and Turbo Equalization for Multi-

ple-Input–Multiple-Output Underwater Acoustic Communications. Qin, 
X., +, JOE Jan. 2021 326-337

Exploiting Spatial–Temporal Joint Sparsity for Underwater Acoustic Multi-
ple-Input–Multiple-Output Communications. Zhou, Y., +, JOE Jan. 2021 
352-369

Optimal Power Allocation for MIMO Underwater Wireless Optical Com-
munication Systems Using Channel State Information at the Transmitter. 
Nezamalhosseini, S.A., +, JOE Jan. 2021 319-325

Sparsity-Aware Adaptive Turbo Equalization for Underwater Acoustic Com-
munications in the Mariana Trench. Xi, J., +, JOE Jan. 2021 338-351

Estimation error
Localizing Sources Using a Network of Synchronized Compact Arrays. 

Urazghildiiev, I.R., +, JOE Oct. 2021 1302-1312
Excavators

Hydrophone Array Optimization, Conception, and Validation for Localiza-
tion of Acoustic Sources in Deep-Sea Mining. Baron, V., +, JOE April 
2021 555-563

F

Fading channels
Optimal Power Allocation for MIMO Underwater Wireless Optical Com-

munication Systems Using Channel State Information at the Transmitter. 
Nezamalhosseini, S.A., +, JOE Jan. 2021 319-325

Fast Fourier transforms
Pruned Distributed and Parallel Subarray Beamforming for 3-D Underwa-

ter Imaging With Fine-Grid Sparse Arrays. Zhao, D., +, JOE Oct. 2021 
1356-1371

Fault detection
A Marine Growth Detection System for Underwater Gliders. Anderlini, E., 

+, JOE Oct. 2021 1099-1113
Feature extraction

A Pipeline Extraction Algorithm for Forward-Looking Sonar Images Using 
the Self-Organizing Map. Kasetkasem, T., +, JOE Jan. 2021 206-220

Collaborating Ray Tracing and AI Model for AUV-Assisted 3-D Underwater 
Sound-Speed Inversion. Huang, W., +, JOE Oct. 2021 1372-1390

Multimodal Sparse Time–Frequency Representation for Underwater Acous-
tic Signals. Miao, Y., +, JOE April 2021 642-653

On the Use of Tiny Convolutional Neural Networks for Human-Expert-
Level Classification Performance in Sonar Imagery. Williams, D.P., JOE 
Jan. 2021 236-260

Real-Time Object Detection for AUVs Using Self-Cascaded Convolutional 
Neural Networks. Song, Y., +, JOE Jan. 2021 56-67

Underwater Acoustic Signal Classification Based on Sparse Time–Fre-
quency Representation and Deep Learning. Miao, Y., +, JOE July 2021 
952-962

Feedback
Cooperative Impedance Control for Multiple Underwater Vehicle Manipula-

tor Systems Under Lean Communication. Heshmati-Alamdari, S., +, JOE 
April 2021 447-465

Tracking Performance of Model-Based Thruster Control of a Remotely 
Operated Underwater Vehicle. Boehm, J., +, JOE April 2021 389-401

Feedforward
Exploiting Spatial–Temporal Joint Sparsity for Underwater Acoustic Multi-

ple-Input–Multiple-Output Communications. Zhou, Y., +, JOE Jan. 2021 
352-369

Filtering theory
Acoustic Robust Velocity Measurement Algorithm Based on Variational 

Bayes Adaptive Kalman Filter. Sun, D., +, JOE Jan. 2021 183-194
Finite difference methods

Motion Analysis of an Autonomous Underwater Vehicle Tethered With an 
Optical Fiber for Real-Time Surveillance. Fan, S., +, JOE April 2021 434-
446

Fluid oscillations
Experimental Investigation of a Bidirectional Impulse Turbine for Oscillat-

ing Flows at Various Resistive Loads. Ravikumar, S., +, JOE Jan. 2021 
115-131

FM radar
Signal-to-Reverberation Ratio Comparison of Linear Frequency Modulated 

Continuous Active Sonar and Pulsed Active Sonar. Bates, J.R., +, JOE 
April 2021 654-664
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Force
An Approach for Computing Parameters for a Lagrangian Nonlinear Maneu-

vering and Seakeeping Model of Submerged Vessel Motion. Jung, S., +, 
JOE July 2021 749-764

Forecast uncertainty
Predicting Acoustic Variability: Pragmatic Considerations for Selecting a 

Stochastic or Deterministic Approach. Tollefsen, C.D.S., JOE July 2021 
1045-1056

Forecasting
Deep Learning for Imputation and Forecasting Tidal Level. Yang, C., +, JOE 

Oct. 2021 1261-1271
Fracture

Acoustic Assessment of Polymetallic Nodule Abundance Using Sidescan 
Sonar and Altimeter. Wong, L.J., +, JOE Jan. 2021 132-142

Frequency modulation
Multibeam Echosounder With Orthogonal Waveforms: Feasibility and 

Potential Benefits. Blachet, A., +, JOE July 2021 963-978
Signal-to-Reverberation Ratio Comparison of Linear Frequency Modulated 

Continuous Active Sonar and Pulsed Active Sonar. Bates, J.R., +, JOE 
April 2021 654-664

Frequency-domain analysis
Frequency-Domain Decision Feedback Equalization for Single-Carrier 

Transmissions in Fast Time-Varying Underwater Acoustic Channels. Tu, 
X., +, JOE April 2021 704-716

Fuel cells
A Strategy for Sizing and Optimizing the Energy System on Long-Range 

AUVs. Chiche, A., +, JOE Oct. 2021 1132-1143

G

Gaussian distribution
Residual Learning With Multifactor Extreme Learning Machines for Wave-
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