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On behalf of the organizing committee, it is my great pleasure to Welcome all
participants from around the globe to attend the 2022 IEEE 9th International
Conference on Underwater System Technology: Theory and Applications. The
conference will be held in collaboration with International Islamic University of
Malaysia and Northwestern Polytechnical University on the 5th to 6th December
2022. This conference aims to provide a platform for researchers, scientists,
engineers, academicians, as well as industrial professionals from all over the world
to share, discuss and disseminate their current R&D activities and experiences
related to the field of underwater system technology, including relevant theories
as well as applications. USYS 2022 focuses on exploring new technology and
approach to utilizing the vast resources of the oceans, developing new
engineering strategies for the preservation of the oceans eco-system, as well as
providing a specialized forum for discussing the future of underwater system
technology. A total of 31 papers have been submitted to this conference. After the
reviewing process, the best 26 papers are accepted for oral presentation which is
organise in hybrid mode (face to face and online platform presentation) due to
COVID-19. I would also like to express my sincere thanks to our keynote speakers,
Prof. Dr. Ning Wang, School of Marine Engineering, Dalian Maritime University and
Prof. Dr. Huiping Li, School of Marine Science and Technology, Northwestern
Polytechnical University. Also thanks to the authors and attendees for their
technical contributions to USYS 2022. I would like to extend my appreciation to all
the sponsors, the supporters, the committee members and the secretariats of this
conference. Finally, I wish you will completely enjoy the conference and your stay
in Gombak Selangor, Malaysia

WELCOMING REMARKSWELCOMING REMARKS

Assoc. Prof. Dr. Mohd Shahrieel Mohd Aras
Chair, USYS 2022
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Prof. Ning Wang received his B. Eng. degree in Marine Engineering and the Ph.D.
degree in control theory and engineering from the Dalian Maritime University,
Dalian, China in 2004 and 2009, respectively. From September 2008 to
September 2009, he was financially supported by China Scholarship Council to
work as a joint-training PhD student at the Nanyang Technological University
(NTU), Singapore. In view of his significant research at NTU, he received the
Excellent Government-funded Scholars and Students Award in 2009. From August
2014 to August 2015, he worked as a Visiting Scholar at the University of Texas at
San Antonio. His research interests include self-learning autonomy, unmanned
(marine) vehicles, and autonomous systems.
Dr. Wang received the Nomination Award of Liaoning Province Excellent Doctoral
Dissertation, and also won the State Oceanic Administration Outstanding Young
Scientists in Marine Science and Technology, the China Ocean Engineering
Science and Technology Award (First Prize), the Liaoning Province Award for
Technological Invention (First Prize), the Liaoning Province Award for Natural
Science (Second Prize), the Liaoning Youth Science and Technology Award (Top10
Talents), the Liaoning BaiQianWan Talents (First Level), the Science and
Technology Talents the Ministry of Transport of the P. R. China, the Youth Science
and Technology Award of China Institute of Navigation, and the Dalian Leading
Talents. He has published more than 150 SCI-indexed journal papers. He currently
serves as Associate Editors of IEEE Systems Journal, Ocean Engineering,
International Journal of Fuzzy Systems, Transactions of the Institute of
Measurement and Control, etc. He has been Leading Guest Editors of International
Journal of Robust and Nonlinear Control, Neurocomputing, and Control
Engineering Practice. 
He was recognized as the Highly Cited Researcher 2021 by Clarivate Analytics, the
Highly Cited Chinese Researcher 2020 and Highly Cited Chinese Researcher 2021
in Naval Architecture and Ocean Engineering by Elsevier.

KEYNOTE SPEAKER 1KEYNOTE SPEAKER 1

Prof. Dr. Ning Wang
Dalian Maritime University
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KEYNOTE SPEAKER 1KEYNOTE SPEAKER 1

Subject to completely unknown model information of an unmanned surface
vehicle (USV), three problems including stabilization control, trajectory-tracking
control, and swarming control in GPS-denied environments, are solved by the
visual-servo strategies in my research.
Firstly, the visual-servo stabilization system of the USV is readily established by
decomposing homography, resulting in the unmatched visual uncertainties arisen
from inherently unknown image depth. To expedite the identification speed of
lumped unknowns consisting of matched and unmatched uncertainties, an
extreme learning-based neural network is exclusively created, whose salient
feature is creatively linking the input and output layers of this network via the
hyperbolic tangent function. In pursuit of higher accuracy, the active disturbance
rejection control is resorted to deal with system uncertainties, whereby total
disturbances are observed by the finite-time extended state observer. Together
with this observer and sliding-mode manifold, the nominal finite-time control
performance is maintained to the utmost extent.
Secondly, the active vision is deployed to allow the USV to track the desired
trajectory around the visual target. To be specific, an ellipse-like target tracking
error is specially redefined under the conservative constraint, and is further
transformed into the unconstrained one by the natural logarithm-type barrier
function. In essence, this operation is to forming a redundant system, whereby the
pseudo-inverse technique can be straightforwardly used to overcome control
singularities in a simpler manner. More importantly, the target can be strictly kept
in the field of view due to the finite escape property of the barrier function,
certainly free of control gains and initial states. Furthermore, with the aid of visual
feedbacks, the finite-time position observer is elegantly devised by rapidly
calibrating an extrinsic parameter of the camera online, and thereby contributing
to the finite-time localization stemming from the direct position measurement
method. In fact, this observer is favorable to enhance the trajectory-tracking
accuracy in comparison to the existing adaptive position estimator.

Visual Servo Control of Unmanned Surface 
Vehicles
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KEYNOTE SPEAKER 1KEYNOTE SPEAKER 1

Finally, a novel visual-servo swarming mechanism embodying the aggregation,
separation, consensus, and visibility maintenance rules, is deliberately created
based on the line-of-sight ranges and angles, whereby a swarm of USVs can
cooperate with a manned surface vehicle to emerge more flexible swarming
behaviors. To cope with such a multiple-objective task under the unified control
framework, the USV controller is derived from barrier Lyapunov functions.
Especially, by separately estimating inertia masses, a neural network can be
deployed to approximate internal dynamics with less input variables. In light of
the sliding-mode control philosophy, the residual uncertainties are thoroughly
suppressed by robust terms with adaptive gains. Together with projection-based
adaptive laws, the foregoing controller ensures uniform boundness of estimation
parameters and asymptotic convergence of regulation errors.
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Dr. Huiping Li is a full professor of the School of Marine Science and Technology,
Northwestern Polytechnical University, Xi’an China. He received the B.Eng. and
M.Sc. Degrees from the Northwestern Polytechnical University and the Ph.D.
degree in mechanical engineering from the University of Victoria, AB, Canada. His
research focuses the intelligent control, decision-making and navigation of
autonomous marine vehicles. He serves as the associate editor for IEEE
Transactions on Industrial Electronics, IEEE Transactions on Industrial Informatics,
ASME Journal on Dynamic Systems,Measurement and Control, and the IES
Chapter Chair of IEEE Xi’an Section. He was a guest technical editor for the
Focused Section on Marine Vehicles of IEEE/ASME Transactions on Mechatronics.
He is a senior member of IEEE.

KEYNOTE SPEAKER 2KEYNOTE SPEAKER 2

Prof. Dr. Huiping Li
Northwestern Polytechnical University

Model Predictive Control Approach 

Model predictive control (MPC) method can deal with systems constraints and
achieve designed control performance, which can greatly enhance the planning
and control performance of marine vehicles in complex missions. In this talk, we
will first briefly review the model predictive control method, then present the
model predictive trajectory tracking control of marine vehicles, next, introduce
the energy-efficient motion planning method of marine vehicles. Finally, a model
predictive control-based integrated planning and control approach will be
introduced and demonstrated.
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ABSTRACT - PARALLEL SESSION 1ABSTRACT - PARALLEL SESSION 1

11:30 Energy-Efficient Reinforcement Learning for Motion 
Planning of AUV

The accuracy of mapping results depends on the Autonomous Underwater
Vehicles (AUVs) navigation errors. However, signals are attenuated drastically in
water, which makes it difficult for AUVs to receive signals underwater. As a result,
traditional navigation methods may become unreliable. To solve this problem, we
develop a terrain-aided navigation method that takes into account distance and
energy consumption, which does not rely on a precise positioning system. Given
the complexity of 3D terrain, we first formulate the problem as a Markov decision
process (MDP) and aim to minimise the energy cost function, where a motion
planning method based on soft actor-critic (SAC) is formulated. Then a 3D energy
consumption calculation method is developed for the AUV which is accurate for
each time slot during the training process. Finally, experiments on the Gym
platform were carried out to verify the effectiveness of the proposed method.

11:50 Development of Amphibian Robot for Ship Hull Cleaning

Divers and inspectors are primarily in charge of a ship's services and maintenance,
which include a wide range of difficult tasks such as cleaning ship's hull, inspecting
the ship's surface, and so on. In general, ship surfaces are cleaned on a regular
basis, whereas drydock inspections are done once a year. This practices aids in
ensuring low fuel economy of a ship's performance; nonetheless, the process to
execute the work has been identified as high risk. Considering how rapidly
technology has advanced, a practical solution is needed. As a result, a new and
inventive strategy is required to address these difficulties. This research describes
the development of a permanent magnet wall climbing robot with a detachment
platform. To demonstrate the concepts, a number of simulations and tests were
performed on a prototype robot. The performance of the wall-climbing robot has
been investigated, and further discussions regarding the experiments have been
conducted in the research.
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ABSTRACT - PARALLEL SESSION 1ABSTRACT - PARALLEL SESSION 1

12:10 Design and Experiment of Real-time Positioning System for 
Underwater Dynamic Target Based on Monocular Vision

In this paper, the real-time positioning problem of underwater dynamic targets
based on nested Apriltag under the monocular vision system is investigated. To
improve the accuracy of underwater positioning, this paper designs a nested
Apriltag as an artificial marker for real-time positioning of underwater dynamic
targets. On this basis, the target area predicted by ROI selection network as the
inpu of the detector to suppress background interference and improve the
detection speed of nested Apriltag. The pool experiment results show that the
method proposed in this paper has a good real-time performance and positioning
accuracy.

12:30 Multi-Stabilizer Devices for Marine Vessel, Design and 
Control – A Review

Over the years, a new improved technology, mechanisms and systems for marine
vessels’ stabilization emerge to help improving the condition of crew, cargo or
anything on-board that experience the possibilities of being capsized. Referring to
marine environment, boat is undeniably subjected to interruption or disturbances
from surrounding such as unpredictable waves and strong wind. A variety types of
stabilizers are present with different performances based on various kind of
control implemented merely to focus on improving the human condition during
on-board operation such as berthing, drydocking, loading and unloading or
mooring (static) regardless at the inshore or offshore location. Thus, this paper
proposes then a review-based discussion of the solutions addressing the issue
regarding rolling, including bilge keel, active fin, gyroscopic stabilizer and anti-
rolling tank. In addition to this, it could be seen afterwards that none of them
could be viewed as the best as for every mechanism they play different role for
different ship condition. Though so, it is great to perceive that the existence of
new advance technology such as gyrostabilizer is uniquely evolved to remove the
extra drag, maintaining the speed of the ship while reducing rolling of the ship.
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ABSTRACT - PARALLEL SESSION 1ABSTRACT - PARALLEL SESSION 1

11:30 A small target recognition method for forward looking sonar 
images

With the demand of underwater exploration, the use of forward-looking sonar to
identify targets can provide the distance and angle information of distant targets,
which provides the basic information for underwater operations. In the
application of underwater target recognition, the target occupies a relatively small
area in the target image collected, so it is challenging to identify small target when
there are large obstacles in the scene. This paper presents an underwater small
target recognition method based on forward looking sonar. Firstly, the polar sonar
target image is segmented globally, and the binary image containing the target
and other background regions is extracted. Then, the polar image is segmented by
super pixel segmentation, and the sample similarity, spatial similarity and shape
similarity between the segmented regions are calculated respectively to segment
the image of the larger background region. Finally, the global segmentation image
and the background image are fused and converted into a fan-shape image in the
Cartesian coordinate system, and the target is identified by combining the target
feature information. Experimental results show the efficiency of proposed
method.

11:50 Dynamic System Identification of Underwater Gliders based 
on Multi-output Gaussian Process

In this paper, a nonparametric system identification algorithm based on multi-
output Gaussian process for underwater gliders is proposed, which can predict
the motion of UGs under the conditions of few training data, part measurable
states, and high coupling degrees. The algorithm combines the nonlinear
auto regressive model with external input structure, and uses the conjugate
gradient descent optimization algorithm to develop a nonparametric dynamic
system identification scheme. The proposed scheme is implemented over data
obtained from the simulated UG model given by specified input signals. The
results show that the root mean square errors of the prediction values of attitude
are less than 0.1500° compared with the system reference values of attitude, and
the multi output Gaussian process can be accurately applied to the strong
coupling, multi-degree-of-freedom (MDOF) of the underwater gliders.
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ABSTRACT - PARALLEL SESSION 1ABSTRACT - PARALLEL SESSION 1

12:10 Dynamic Modeling and Simulation an Underwater Vehicle 
Manipulator System

In this paper, we propose to apply the calculus idea of Morrison's equation to
approximate the hydrodynamic forces subjected to during the motion of the
manipulator. And a complete hydrodynamic model of the underwater vehicle
manipulator system is established based on the traditional rigid body manipulator
D-H parameter method and Newton-Euler method. A five times polynomial is
applied for manipulator trajectory planning and a single-joint PD control
algorithm is used for manipulator control. The effectiveness of the PD controller is
verified by simulation, and the positional change of the vehicle body under the
influence of the coupling action is obtained.

12:30 Motion Planning for Image-based Visual Servoing of an 
Underwater Vehicle-Manipulator System in Task-Priority 
Framework

Task priority is a task planning algorithm for kinematically redundant systems. In a
task priority framework, each task has a different order of priority and a preset
speed. This paper combines the image based visual servo (IBVS)control with the
priority algorithm incorporating visual servo tasks to complete the motion
planning of the underwater vehicle-manipulator system(UVMS). UVMS considers
only the UUV movement firstly, relying on IBVS control on camera on UUV to
approach the target point. After the target point enters the camera range, the task
priority algorithm is switched. The primary task is to complete the overall visual
servo control through the camera on the end-effector, so that the end-effector is
close to the target point. The secondary task is to rely on the camera on the UUV
to maintain the stability of the vehicle. Simulation results show that using this
algorithm, UVMS relies on vision to realize remote motion planning.
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ABSTRACT - PARALLEL SESSION 2ABSTRACT - PARALLEL SESSION 2

14:30 Reinforcement Learning based Underwater Structural Pole 
Inspection

The most challenging problem in inspection planning is the structural coverage in
an environment with obstacles. This paper presents a coverage path planning
framework based on reinforcement learning using an autonomous underwater
vehicle (AUV). This approach exploits the knowledge from the model and
generates an optimal path to move from the initial position to the nearest area of
interest (AOI). Then, it starts to perform a sweep of the exterior boundary of a
three-dimensional (3D) structure in the workspace, including the concerning of
the complete coverage of the given AOI and avoiding obstacles. In this model, a
nonlinear action selection strategy is used to provide a meaningful exploration,
contributing to more stability in the learning process. A reward function is
designed by taking into consideration of multiple objectives to satisfy the sub-
goals requirements. The simulation result indicates the effectiveness of the
approach in planning the inspection path.

14:50 A Spherical Amphibian Underwater Robot: Preliminary 
Mechanical Design

Recently, researchers from throughout the world have concentrated their efforts
on amphibious robots inspired by amphibians. Because of their exceptional
adaptability, amphibian robots may be used in a wide range of applications,
including scientific, commercial, and military ventures. With such advantages, the
design of a spherical amphibian underwater robot should consider the constraint
that all components must be kept within the sphere, and that reducing the size
would lessen the buoyancy force resting on it. The purpose of this dissertation is
to propose a novel structural design for a spherical amphibian underwater robot
with aim to secure all of the components by placing them within the sphere and to
ensure that the proposed design can travel on land and underwater without
changing its structure while consume less energy. Fusion 360 was used to create
the design. The rapid prototyping machine (RPM) was used to create the
prototype. The proposed prototype weighs 4.728 kg and a diameter of 35 cm. The
prototype is appropriate for system identification and modelling, as well as
control system testing platform.
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ABSTRACT - PARALLEL SESSION 2ABSTRACT - PARALLEL SESSION 2

15:10 Compensation of Optical Pump Magnetometer Based on 
Stretching Particle Swarm Optimization

In this paper, a new compensation method based on the stretching particle swarm
optimization algorithm is proposed aiming at the problem that the cesium optical
pump magnetometer is disturbed by the carrier magnetic field in the process of
magnetic field anomaly detection. Firstly, the interference magnetic field model of
the carrier is established. Combined with the measurement results of the cesium
optical pump magnetometer and the inertial navigation sensor, the component
magnetic field measurement results containing the interference magnetic field
can be obtained. And the compensation model is established by synthesizing the
relationship between the magnetic field measurement results and the true value
of the magnetic field. After that, a stretching particle swarm optimization
algorithm is introduced to evaluate the compensation parameters. Finally, the
stretching particle swarm algorithm is used to solve the compensation parameters
for the experimental data collected in the field. The results show that the
proposed compensation method achieves good compensation effect and has
certain engineering application value.

15:30 Mooring Design Configuration for Offshore Floating Solar 
using Hybrid Fixed Structure and Mooring Lines

Solar energy is a renewable source of energy that is sustainable and totally
inexhaustible, unlike fossil fuels that are finite. It is also a non-polluting source of
energy and it does not emit any greenhouse gases when generating electricity. In
the recent decade, there is a growing interest and research of harvesting
renewable solar energy, especially to floating solar or floating photovoltaic (PV).
Most floating PV systems float on fresh water, such as lakes and reservoirs. This
study presents on hydrodynamic analysis and mooring configuration of floating
PV in Malaysia offshore environment in supplying power to offshore platforms,
while meeting the energy sustainability in Sustainable Development Goals of zero
emissions. Mooring is one of the important components of a floating body to
station keeping permanently at a desired location. Hydrodynamic analysis is
aimed to present the responses of the survivability of PV panels in the offshore
environment. The study aims to perform methodologies from industrial good
practices to compute the environmental loads and to design a technical feasibility
in the design of floating PV panels for offshore conditions in Malaysian waters.
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14:30 Wireless Water Quality Monitoring System

The condition and environment of a river ecosystem could be easily altered from
the outside factors such as the changing of ground structure, climate change and
presence of undesired substances. Thus, a constant analysis and evaluation on
the water system and its quality parameter is required to preserve the river
nature. The implementation of wireless water quality monitoring system is rarely
used for the river water study. Hence, a suitable design of the system with
compatible mechanism needs to be developed. In this study, an untethered buoy
will be constructed with the used of motor, Global Positioning System (GPS) as a
mechanism to maintain its location. The idea of this mechanism is to replace the
common tethered buoy design developed in most research such as the mooring
buoy. Besides, design of the buoy will be able to create a low cost and power
efficiency device with high reliability for a wireless water quality monitoring
system. Furthermore, the parameter used for the water quality monitoring is the
dissolved oxygen in the water and the power system selected is using the solar
energy with a circuit design that capable to do charging and discharging process.
The 3D model of the design will be developed and some virtual simulation will be
done on the model using Solidwork as the CAD software. The buoy performance to
operate on a water surface and the capability to transmit the data for water
quality monitoring will be tested at the pool in Kulliyyah of Engineering, IIUM.

14:50 Autonomous Swimming Pool Cleaning Robot

A swimming pool cleaner robot cleans or removes dirt from the pool floor before
sucking it out, preventing the dirt from returning to the pool water. Cleaning a
swimming pool traditionally has been done by humans with a brush. The pool floor
cleaning robot will dive until it reaches the pool's bottom or floor, brushing the
filth there with a rolling brush, then sucking and filtering the brushed dirt so that it
sticks to the filter and does not return to the pool water. This study will merely
focus on designing and building the autonomous swimming pool cleaning robot.
The robot is equipped with a navigation system using fuzzy logic and will clean the
pool autonomously. The robot will utilize bilge pump and brush as its cleaning
mechanism. As a result, the goal of this research is to create a swimming pool
cleaning robot that can clean the pool floor autonomously and achieve an 80%
hygiene level.
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ABSTRACT - PARALLEL SESSION 2ABSTRACT - PARALLEL SESSION 2

15:10 Open Loop Speed response for UCRG Micro Autonomous 
Underwater Vehicle
A torpedo-shaped micro autonomous underwater vehicle (mAUV) was designed
and developed at Underwater, Control and Robotics Group (UCRG). Measuring at
only 0.72 m in length and 0.11 m in diameter, it weighs approximately 6 kg. This
paper shows the study on the open loop speed response of the mAUV and the
amount of lift produce by the rudder at various angle of attack. Performance of
the mAUV is demonstrated with simulation and experiment results.

15:30 Development of Control Design for Trajectory Tracking of 
Nonlinear Underwater Vehicle Model under Wave Disturbance
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This paper focuses on challenges that occurred on underwater vehicle (UV) that is
wave disturbance. There have been many studies and research to develop
underwater vehicles that can overcome challenges during the exploration due to
variations of water composition and underwater conditions that can perform
tasks well to achieve goals. However, the presence of wave disturbance that
comes in many types and different forces somehow can affect the movement of
the vehicle during its dive and could risk the vehicle to component damage. By
choosing the most relevant model design from literature review, a model of wave
disturbance for underwater vehicle based on a mathematical model was analyzed.
The behavior of nonlinear UV model design combined with wave disturbance
model was analyzed at three different wave frequencies. Assuming a second-order
system, the translational motion of the UV nonlinear model was linearized . A
linear controller was then designed using MATLAB Control System Designer to
obtain the gain parameters. The performance of trajectory tracking of the
nonlinear underwater vehicle under presence of Wave Disturbance was analyzed
in open-loop configuration (without controller) and in closed-loop configuration
using linear PID controller in three different wave disturbance frequencies. The
overall studies can potentially be a simulation tools for the control engineers to
assist them in analyzing the effect of wave disturbance to its underwater vehicle
prior to tuning the controller on the actual hardware.



ABSTRACT - PARALLEL SESSION 3ABSTRACT - PARALLEL SESSION 3

10:30 Radar-Based Collision Avoidance on Unmanned Surface 
Vehicle (USV)

The development of viable Unmanned Surface Vehicles (USVs) is gaining traction
as a result of their wide range of military and commercial applications. The
fundamental issue of the development is to overcome the uncertainties sensor
measurements of a USV in a marine setting. The goal of this study is to create a
collision avoidance model reference to ARPA radar with navigational information
on its target positions and headings. Although with all current data sensors that
have been used, it is not near to be perfect for avoidance collision USV. To give
USVs more autonomy in understanding their environment, information about
retreating and approaching a target could help in the initial decision of a collision
avoidance algorithm, as shown in this project.

10:50 A Two-Stage Kalman Filter for Integrated Navigation
System of Underwater Vehicle

The unmanned autonomous underwater vehicle (AUV) system cannot use GPS for
accurate positioning when operating underwater, and the pure inertial guidance
system has a large error in the dynamic process. In order to solve the problem, a
combined navigation algorithm based on two-stage Kalman filter is proposed in
this paper. The difference between the output speed of the micro-inertial
navigation and DVL is taken as the first measurement of the filter, and then the
difference between the calculated magnetic heading and the heading obtained by
a feedback correction is used as the second measurement, so as to obtain high-
precision navigation parameters and improve the positioning accuracy of the
system.
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11:10 Design Analysis of PID and Fuzzy Logic Controller for 
Remotely Operated Vehicle (ROV): Depth Control 

11:30 Bilateral Control of Underwater Master-Slave Manipulator 
Based on Force Feedback

Remotely operated vehicle (ROV) serves an essential part in the discovery of
underwater objects for the study of marine life, as well as in oil and gas
development and rescue. Underwater diving can be influenced by a range of
factors such as water velocity, water waves, flow rate, and so on. The management
of stability and depth control in the ROV is critical in undertaking various duties.
ROV discovered it in the shape of flow of water and waves. Because the PID
controller is still unsuccessful highly nonlinear structure of the ROV, this study
proposes that a Fuzzy logic controller be added to handle with the inhomogeneity
in the ROV. Using a hybrid of PID and Fuzzy controllers, the ROV is able to
maintain while diving and navigating in the water notwithstanding interference.
The performance of Fuzzy logic controllers is superb in terms of rise time, settling
time and overshoot. The suggested controller allows the ROV to respond well to
disruptions in perspectives and depth gesture recognition circumstances.

This paper studies a bilateral controller of master-slave manipulator. The
controller can approach the uncertainty well and compensate the model error
and external disturbance well, so that the system is stable. In this process,
adaptive neural network is used for approximation and sliding mode control rate is
used for compensation. For force tracking of master-slave hand, reference
impedance control is adopted for master hand and fuzzy impedance control is
adopted for slave hand. Finally, the master manipulator and the slave manipulator
achieve the consistency of force and position.
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11:50 An analysis of an orientation estimating module for 
Autonomous Underwater Vehicle

Orientation estimation is very crucial for applications such as robot navigation,
augmented or virtual reality, and mobile mapping. Most of the inspection of
various installations in an underwater environment is carried out by underwater
vehicles. Usually Autonomous Underwater Vehicle (AUV) is used which has been
programmed to travels independently underwater. However, there could be some
errors accumulated due to the external environment factor. Orientation accuracy
heavily affects positioning accuracy. It is desirable to stabilize the vehicle's
movement and adopt an appropriate strategy in order to complete navigation on
a predefined course for the goal of completing a prescribed underwater mission.
Therefore, an orientation estimating module is design to efficiently control system
for the orientation and path-following of an AUV using the Attitude and Heading
Reference System (AHRS) algorithm. In this work, an Inertial Unit Measurement
(IMU) with accelerometers, magnetometer and gyroscopes, as well as Arduino
UNO is used to gather data. The data from sensors is then processed to compute
the control signals required for vehicle orientation and achieving the required
path following precision using MATLAB. From the experimental result,
measurement data without the AHRS filter has less accuracy, precision and
stability compared to AHRS filter. The AHRS filter provides a more accurate result
of the orientation estimation. Hence, the AHRS filter has improved the accuracy,
precision and the stability of the IMU module.
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10:30 Sensor Fusion Technology for Unmanned Autonomous 
Vehicles (UAV): A Review of Methods and Applications

10:50 Performance Analysis of Lambda Tuning Single Input Fuzzy 
Logic Controller for Remotely Operated Vehicle (ROV) Depth 
Control
Underwater Remotely Operated Vehicle (ROV) is important to substitute human in
doing underwater task. In marine industries, ROV is used to do underwater
surveillance or observation. Due uncertainty of underwater environment and
dynamic of ROV itself, depth trajectory control of ROV is difficult. Lambda tuning
single input fuzzy logic (SIFLC) controller was implemented to the ROV to control
the depth trajectory of the ROV. Performance analysis of Lambda SIFLC had been
conducted for open frame and close frame ROV. The close frame ROV model is
first order system while the open frame ROV is second order system. The transient
responds analysis had been made using MATLAB Simulink. The implementation of
the Lambda SIFLC shows significant improvement in the transient responds of the
system.
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Obstacle detection is one of the most important parts of vehicle driving in
Unmanned Autonomous Vehicles (UAV), which has been the subject of extensive
research with the advancement of sensor fusion technology. Obstacle detection is
a challenging process that takes into account the variety of obstacles, sensor
properties, and ambient factors. Although research into driver assistance or
autonomous driving systems for any environments has been thorough. Due to the
sensing constraints in range, signal characteristics, and operating circumstances
of detection, a single type of sensor finds it challenging to satisfy the objectives of
obstacle detection. This drives researchers and engineers to develop multi-sensor
fusion and system integration methodologies. This survey intends to provide
users with a framework for selecting sensors based on their performance needs
and application scenarios by outlining the key factors for onboard multi-sensor
configuration of autonomous vehicles in the any environment conditions. Modern
multi-sensor fusion techniques are discussed, along with system prototypes, and
the relevant heterogeneous sensor configurations are linked. Finally, difficulties
and new technologies are discussed for further research.
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11:10 A Brief Review of Unmanned Underwater Vehicle Human- 
Machine Interaction
Unmanned Underwater Vehicle (UUV) research typically seeks to understand the
physical performance and control aspects of the underwater vessel operated in a
dynamic environment. Commonly, UUV operations involve highly orchestrated
coordination to conduct surveys, maintenance, and repair missions. With the vast
selection of UUV products in the market, the disparity in the standard user
interface is evident. Despite the high-risk and critical operations faced by the UUV
operators, very little focus has been dedicated to reviewing the human-UUV
interface aspect of the operations of UUV. In this review, an area of Human
Machine Interaction (HMI), within the perspective of UUV designs is discussed.

11:30 Ship hull Inspection using Remotely Operated Vehicle
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This paper describes the application of a Remotely Operated Vehicle (ROV)
platform for underwater ship hull inspection. A typical steel ship hull faced the
problem of rust, cracks, corrosion, and marine growth due to the reactions by
seawater. A diver is normally tasked to do the visual inspection before any repair
is done at damaged section. It is a risk to human divers and a safety issue that
must be considered during the operation. Underwater, Control and Robotics
Group (UCRG) USM has developed a prototype of Remotely Operated Vehicle
(ROV) for underwater inspection of the ship hull. It is advantageous for the ROV
platform to conduct the exploration in a risky underwater environment or
impractical for human divers such as underwater exploration. The ROV is guided
by a human pilot through a cable providing the power and data communication
medium to perform a localized inspection. The ROV is equipped with an
underwater camera, lighting source, and several sensors to collect data and
information regarding the ship hull condition during the inspection. The thrusters
module provides the required movement for the ROV to move around the ship
hull for inspection.
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11:50 Modelling and Controlling of Underwater Remotely 
Operated Vehicle (ROV) Vertical Trajectory using Gradient 
Descent Algorithm Single Input Fuzzy Logic (GDA-SIFLC) 
Controller and Fuzzy Logic (FLC) Controller
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Nowadays, an underwater exploration and inspection are done by using
underwater remotely operated vehicle (ROV) to enhance safety to human and
ease of any underwater task. It is challenging to control an underwater ROV due to
the uncertainty of underwater environment. Simultaneous maneuvering and
manipulating manipulator make it even harder for ROV operator to control ROV in
certain positions. To ease the operator job, ROV vertical trajectory controller was
designed. The trajectory movement was modelled using System Identification (SI)
modeling technique. The SI technique was implement using MATLAB SI toolbox.
Step and multiple steps input were given to the system to get the relationships of
input and output. Then, the controller used to control the ROV were classical
fuzzy logic (FLC) controller and Single Input Fuzzy Logic tuned by Gradient
Descent Algorithm (GDA-SIFLC). The SI modelling result 84.7% best fit and verified
with the actual output. The actual model has high percent overshoot (%OS) and
steady state error (SSE). The model was then implemented with FLC controller
and GDA-SIFLC controller to enhance the response. The FLC controller and GDA-
SIFLC controller implementation has successfully reduce the %OS and almost
eliminate the SSE.
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