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Abstract 
The project entitled “Smart Enhanced Performance 
ROVs for the High Energy Sites” is specifically dealing 
with challenges in performance of Remotely Operated 
Underwater Vehicles (ROVs) in high energy sites. 
Marine Renewable Energy (MRE) Installations will 
have significant challenges for robotic operations in 
Inspection Repair Maintenance (IRM) intervention 
activities beyond the challenges encountered in offshore 
oil and gas production: This task will under many 
circumstances be above operating limits of current 
ROV platform technology. Manipulators for 
intervention on work-class ROVs use standard, 
hydraulic systems and are fully reliant on pilot in the 
loop for control based on scene feedback through 
camera and sonar systems with little motion 
disturbance of the ROV or target infrastructure. For 
MRE Oil & Gas ROV technology system approaches 
are likely to fail as the environment is significantly 
more challenging as the target devices for intervention 
are in motion. 

1. Aim of the Project 
The aim of this project is to research ROV systems 

for intervention operations in strong currents and wave 
regimes, where objectives are to investigate and 
develop real-time video and high resolution sonar 
servo-control systems for combined manipulator and 
base platform intervention in motion, to enhance the 
development of servo controlled ROV manipulator 
control systems, and to develop and test technology in 
simulation and where possible off shore sea trials.  
 

2. Current progress 
This project has commenced in October last year and 

is still in its beginnings. The first year of the project is 
focused on research and development of integrated base 
vehicle and manipulator kinematics and visual servo-
control systems with hardware in the loop simulation 
testing. To that purpose, the starting point of the 
research has been focused on modelling and simulation 
of industrial robot manipulators. Robot manipulators 
are more often used in factories than in underwater 
applications and that is why the industrial manipulators 
are more advanced. Thus, the idea is to research and 
possibly implement some of the existing technology 
from industrial to underwater manipulators. Staubli 
TX60 industrial robot manipulator has been modelled 
and simulations have been conducted using Matlab 
software where standard robot modelling methods as 
well as control algorithms which are already being 
implemented have been tested. The aim of this was both 
to consolidate the theoretical knowledge acquired and 

to build a good base for future work that is to be done in 
terms of simulations and development of new control 
algorithms. The plan is to achieve a certain satisfying 
level in simulations and then transfer that technology to 
the real robot for the purpose of testing and validation 
of the motion control algorithms. For that reason, 
Schilling Titan 2, which is a proper underwater robot 
manipulator, has been acquired. This manipulator is a 
seven function hydraulic manipulator and it is one of 
the most advanced manipulators that are being used in 
underwater applications. The features that make this 
manipulator advanced are that it integrates servo 
hydraulic valves and position sensors in each of its six 
joints, which is very rare in underwater manipulators. 
Closing the motion control loop by using these sensors 
makes servo control of manipulator possible without 
much hardware modifications. 

 

3. Future work 
The first thing in future is to work on the connection 

of the control algorithms implemented with the real 
robot. To that purpose, it has been decided that 
LabVIEW software is to be used, since it is more 
convenient for integration with hardware than Matlab. 
The goal is to develop a LabVIEW application running 
robot motion control algorithm on a pc and have 
communication established between that pc and both 
the industrial manipulator and underwater manipulator 
in order to conduct experiments of motion control 
algorithms. Later on the plan is to acquire camera 
system and integrate machine vision in manipulator 
motion control. One of the tests to be made would be to 
make the robot able to detect certain object in motion 
and automatically move toward and follow it. Another 
test would be to use the industrial manipulator to move 
on specific trajectories, simulating the movement of 
underwater infrastructure, while the underwater 
manipulator, which has camera equipped on itself, 
would follow the first ones motion. In that stage we 
would be able to integrate high water currents influence 
in the controller as the virtual disturbance, which would 
lead to the validation of visual servoing under the 
influence of high water currents. 


