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VICOROB 

n Research team recognized by the Generalitat of 
Catalonia (2009SGR00380) 
 
 
n Recognized by the Government of Catalonia with the 
distinction of the center of the Technological Innovation 
Network in 2008, current network TECNIO. 
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VICOROB 

 

n More than 20 years of research & technology 

n 70 People  
n Labs: 6  
n Spin Offs: 4 
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VICOROB: Spin offs 

DSET company offers innovative products and services in 
developing customized software and energy 
management. Born in 2004 as a spin-off developing the 
technological skills acquired by university researchers 
over the years. 

AQSENSE develops and markets a model acquisition and 
3D processing that allows a company 100% inspection at 
high speed for industrial machine vision techniques. This 
spin off was created in 2006   

Coronis Computing is a newly established company 
(2007) in the field of medical imaging.   

BonesNotes (2008) is an innovative teaching tool created 
by computer professionals and education that responds to a 
need for students to solve problems in mathematics, physics 
and chemistry, with the aim of becoming a world leader in 
the field of online education.   



The Girona 500, a Multipurpose Autonomous Underwater Vehicle 

VICOROB: Underwater Vehicles 
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advantage of this concept is the fact that a classical
Work ROV can be operated without any constrains in
communication and power supply and without an
umbilical from this vehicle to the surface. This
concept was tested with the "SWIMMER" vehicle of
Cybernetix. which has seen its successful sea trials in
autumn 2001 [2].

Figure 2. Hybrid AUV/ROV concept "SWIMMER" by
Cybernetix. The ROV in dark.

• Intervention AUV: This is the latest class of vehicles
under development at this moment. It can be seen as
the successor of the classical ROV. Typical missions
can be the activation of valves, the deployment of
components or the inspection during the installation
and maintenance of sub-sea wellheads. But a ROV,
linked by an umbilical to the surface encounters large
constrains due to the cable (for an intervention in 3000
meters, approximately 5000 meter of cable are
necessary). Intervention AUVs can be used to replace
the ROV in deep sea applications but these vehicles
are is still in development and some of the technical
challenges are not surmounted so far.

Figure 3. I-AUV with manipulator arm

These three categories are generally grouped under the
single denomination "AUV". The development of key

technologies for intervention AUVs is the subject of the
Research Training Network “FREESUB” which consist of
seven leading European organizations in the research and
development of sub-sea robots.

Figure 4. Development of AUVs

In the frame of this network and in interaction with other
projects, researchers of FREESUB have been working on
the problem of the docking of AUVs since this is one of
the main challenges in this field of research. This paper
will present some of the results of this work achieved so
far.
In the introduction, different missions for the Intervention
AUVs will be described. These missions are used to define
the needs of I-AUV in terms of technology. A second
paragraph will deal with existing standards of the docking
of sub-sea vehicles, namely ROVs, and the hardware
requirements for the vehicle and on the side of the sub-sea
structure enabling an I-AUV to dock onto such a structure.
These suggestions for the hardware architecture are then
completed by developments for dynamic stabilization and
telemanipulation that will be presented in the next two
sections. Algorithms and their practical implementation on
board an Intervention AUV were developed enabling this
vehicle to stabilize in front of a target by visual servoing.
The manipulator arm is making the AUV into an I-AUV.
But the control of this device is challenging since a real-
time control by the human operator is not possible due to
the limited communication with the surface. New methods
are needed to meet this task. Each section will be
underlined by presenting results obtained in the
corresponding fields. The last section of this paper will
give an outlook in further developments for I-AUVs.
Future technologies and designs are proposed to facilitate
the docking of AUVs. The assembly of these results onto a
standard ROV panel could be what one could call an
"AUV-friendly" Docking Panel, which could become a
standard for future deep-sea installations.

2.2 Intervention strategy
Different missions are foreseeable for Intervention AUVs.
As with the AUV for surveying, I-AUVs could have
possible advantages compared to the ROV. The most
important fact to be mentioned here is the increased
intervention depth of these autonomous vehicles. But also
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Vehicle design requirements 

1 

2 
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4 

Capacity to reconfigure for different tasks 

500 m depth rating 

Over 8 hours of autonomy 

Compact dimensions 
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Vehicle typology 

Images extracted from www.auvac.org.!

Torpedo-shaped	


n  Good hydrodynamics and energetic efficiency 

n  Modularity 

n  Poor stability (small distance between CG and CB) 
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Introduction 

Vehicle typology 

Images extracted from www.auvac.org.!

Torpedo-shaped	


Open frame	


n  Good hydrodynamics and energetic efficiency 

n  Modularity 

n  Poor stability (small distance between CG and CB) 

n  Simple construction and integration of payload 

n  Better stability 

n  Bad hydrodynamics 
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Introduction 

The Girona 500 AUV 

n  500 m depth  
 
n  140-200 kg 
 
n  Reconfigurable  
n  propulsion system 
 
n  Large volume reserved  
n  for payload 
 
n  Good stability 
 
n  Over 8hrs endurance 
 

See it at the exhibition 
(booth 56) 
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Vehicle Description 

n  300W @ 48VDC 
 
n  13 kg max. thrust 
 
n  Magnetic coupling 
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2 presents the general characteristics of the vehicle and some
details of the mechanical design. Section 3 describes the
re-configurable propulsion system. Section 4 introduces the
battery cluster and electronics which are in charge of power
the Girona 500, while sections 5 and 6 are dedicated to the
control electronics and the software architecture. Sections 6
and 7 describe the basic sensor suite and some examples
of mission-specific payloads currently under development.
Section 8 describes some preliminary results obtained during
the vehicle testing. Finally, section 8 concludes this article.

II. MECHANICAL DESIGN

The vehicle, designed for a maximum operating depth of up
to 500 m, is composed of an aluminum frame which supports
three torpedo-shaped hulls of 0.3 m in diameter and 1.5 m in
length as well as other elements like the thrusters. This design
offers a good hydrodynamic performance and a large space
for housing the equipments while maintaining a compact size
which allows to operate the vehicle from small boats. The
overall dimensions of the vehicle are 1 m in height, 1 m in
width, 1.5 m in length and a weight of less than 200 Kg.

The vehicle main frame is made of 6082-T6 aluminum alloy
and is composed of two T-shaped pillars screwed to three U-
shaped profiles which serve as backbone to each one of the
three torpedo-shaped hulls. The U profiles not only serve as
support to the different equipment but also work as ducts to
convey the wet cables for power and communications. The
same principle is applied at the top part of the T-shaped
pillars, which also use a U profile to convey the cables into the
interior of the hollow pillars, making possible the connection
between the upper and the lower part of the vehicle. The
same aluminum alloy is used in some small parts which work
under stress like the supports for the batteries and the thrusters,
while other parts made of acetal material subject less critical
elements, such as the sensors. The three bodies that compose
the vehicle are covered with a thermoformed ABS plastic skin
whose streamlined shape is based on the Myring hull profile
equations [10]. The skin provides protection to the sensible
equipment and reduces the drag of the vehicle.

The flotation modules, made of an epoxy composite foam
with a density of 400 kg/m3, are placed on the top part of the
vehicle. Their principal mission is to make the vehicle almost
neutrally buoyant. In fact, the Girona 500 is slightly buoyant
as a safety measure in front of a critical failure in the control
system. The blocks are cylindrical and have a groove on their
lower part which fits into the hull’s U-shaped profiles, letting
the wet cabling pass through them. Only a single stainless steel
hose clamp is required to subject each block, making it very
easy to move, add or remove modules to adapt the buoyancy
according to the needs of a particular payload configuration.

The vehicle electronics are contained inside two cylindrical
pressure housings made of hard anodized 6082-T6 aluminum
alloy. The first housing, which contains mainly the control
electronics and is positively buoyant, is placed in the upper
port-side hull, while the second one, which contains the battery
cluster (the most heavy component of the vehicle) and some
power electronics, is placed in the lower hull. The lower

Fig. 2. The Girona 500 AUV internals.

hull also accommodates the payload, which is placed on the
front part and occupies almost half the available volume.
This location is the most adequate for the majority of the
equipment that may be installed in the payload, particularly
survey sensors, since it offers good forward and downward
visibility.

As commented above, the positively buoyant elements, like
the flotation foam and the control electronics housing, are
placed on the top part of the vehicle, while heavier elements
such as the batteries and the payload are placed in the lower
hull. This particular arrangement is not arbitrary, but designed
to create a very stable platform in roll and pitch by increasing
the vertical separation between the CB (center of buoyancy)
and the CG (center of gravity). This distance will depend on
the vehicle configuration (equipped payload, flotation blocks,
number of thrusters), however it is realistic to assume that it
will be over 10 cm for most situations, which is significantly
more than most typical torpedo-shaped designs. This passive
stability in pitch and roll makes the Girona 500 particularly
suitable for bathymetric and imaging surveys as well as for
intervention operations.

III. PROPULSION SYSTEM

To meet the requirements of the diverse applications en-
visioned for the Girona 500, its propulsion system has been
designed to admit different thrust configurations ranging from
the redundant vectored thrust typical of intervention ROVs,
to more lightweight and efficient arrangements preferred for
long endurance survey tasks. This configurations can be easily
implemented by means of re-configurable mechanical parts
and a junction box, which has the capacity to connect up to
eight thrusters, providing regulated power and RS485 commu-
nications.

On its minimal set-up, the Girona 500 is equipped with
three thrusters (two to actuate the surge and yaw and one
to actuate the heave). Since the vehicle is not equipped with
a rudder or control surfaces, two is the minimum number
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Vehicle Description 

n  Thermoformed ABS  
n  plastic skin 
 
n  Protection 
 
n  Drag reduction 
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Configurable payloads 

Reserved payload volume 

n  Large cylindrical 
volume (approx. 
Ø0.3×L0.6 m) 
 
n  Power supply 
(24V@10W regulated 
and 14.4V@90W of 
unregulated batt. Power). 
 
n  Communications (one 
ethernet and two serial 
RS-232) 
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Configurable payloads 

Basic payload 

Bathymetric and visual 
survey missions: 
 
n  Multibeam 
n  echosunder 
 
n  Video camera 
 
n  LED lights 
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Configurable payloads 

Basic payload 

http://eia.udg.es/~pere/Pere_Ridao_Home_Page/Videos/Entradas/2011/6/22_Object_Search_in_a_water_tank_using_G500_files/mosaicing.wmv 
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Configurable payloads 

Underwater manipulation payload 

Autonomous intervention 
tasks: 
 
n  Light duty 4 DOF electrical 
manipulator 
 
n  Video system 
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Configurable payloads 

Underwater manipulation payload 

http://eia.udg.es/~pere/Pere_Ridao_Home_Page/Videos/Entradas/2011/6/22_Object_Recovery_in_a_water_tanks_using_G500_files/BlackBoxRecovery.wmv 
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Configurable payloads 

Stereo vision payload 
3D visual maps of the 
seafloor: 
 

n  Multibeam echosunder 
 
 

n  Echosunder 
 
 

n  2 x DSLR cameras (30cm 
n  baseline) 
 

n  LED lights 
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G500 Added Value 

1 

2 

3 

4 

Use it as an ROV. 

Add your own sensors (payload) & software. 

Move very close to the seafloor structures & Hovering.  

High Resolution optical surveys. 
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G500 Added Value 

!"#$%&"'()*('
'

!
"#$%!&!'!"#()!*!+,!-.!

!

!"#$%&'()'*+,-./&,%"0'/+1'23' ,-&' 4,$5.'
+%&+'6",-'789',%+0:4' 3%2/',-&';<=7>'
(??@' &A1&5","2B' CDE+0:' E"B&4F' +B5'
"5&B,"3"&5' -.5%2,-&%/+E' +%&+4)' G>H'
,-%2$#-' G>I' +%&' ,-&' 62%:"B#' +%&+4'
"B5"0+,&5' "B' ,-&' J%$"4&' KE+B)'G>@' 6"EE'
D&'E20+,&5'2$,4"5&',-&'L+B,2%"B"'J+E5&%+M'
+B5' ,-&' E20+,"2B' 6"EE' D&' 5&,&%/"B&5'
5$%"B#' ,-&' 0%$"4&)' N25"3"&5' 3%2/'
L"#$%5442B'&,'+E)'C(??@F)'
!

'
!"#$%&'()*+)+%,&-.)"'-)/*01.)
;-&'OKPK'#%2$1'6"EE'1%2Q"5&'#+4R,"#-,'3E$"5'4+/1E&%4',2'D&'5&1E2.&5'5$%"B#'789'2%'<89'5"Q&4'
C!"#$%&'SM' E&3,F)';-&4&' ,",+B"$/'D2,,E&4M' %2$,"B&E.'$4&5'5$%"B#' 0%$"4&4' +,' 2,-&%'-.5%2,-&%/+E' +%&+4'
C4&&'0%$"4&'%&12%,4'+,'T$0:.'L,%":&'+Q+"E+DE&'+,'M'+%&',%"##&%&5'/&0-+B"0+EE.'D.',-&'+%/'23',-&'789'
2%'<89U'/"B2%'+5+1,+,"2B4'1%"2%' ,2',-&'0%$"4&'+B5'"B'022%5"B+,"2B'6",-',-&'&B#"B&&%' ,&+/'6"EE'D&'
%&V$"%&5)'
!E$"54'6"EE'D&'4+/1E&5'"B'+%&+4'"5&B,"3"&5'Q"4$+EE.'3%2/'5"%&0,'2D4&%Q+,"2B4M'+B5'1E+0&5'"B,2',-&"%'
02B,&A,' C#&2E2#"0+E' 4&,,"B#M' E20+,"2B' "B' -.5%2,-&%/+E' 2$,3E26' W2B&F' D+4&5' 2B' ,-&' -"#-R%&42E$,"2B'
#&21-.4"0+E'5+,+'C1-2,2/24+"04'23'-.5%2,-&%/+E'+%&+4M'SX'/"0%2D+,-./&,%.F)'>,'&+0-'4",&'4&Q&%+E'
4+/1E&4'6"EE' D&' ,+:&B' C+,' E&+4,' SF' 42' +4' ,2' 2D,+"B'/"A"B#' E"B&4' D&,6&&B' -.5%2,-&%/+E' 3E$"54' +B5'
4&+6+,&%)'*2,,E&4'6"EE'D&'1%20&44&5'&",-&%'2BRD2+%5'2%'2BRE+B5'C%&V$"%"B#'W25"+0',%+B43&%F'5&1&B5"B#'
2B',.1&'23'E+D'3+0"E","&4'%&V$"%&5'+B5'+Q+"E+DE&'E+D2%+,2%.'41+0&)'
8B'+B'2112%,$B",.'D+4"4M'6&'6"EE'1E+B',2'4+/1E&'D2,-'Q2E0+B"0'%20:4'+B5'-.5%2,-&%/+E'4&5"/&B,4'
2%'5&124",4M'42'+4',2'0-+%+0,&%"W&'6+,&%R%20:'%&+0,"2B4M',-&'B+,$%&'23',-&'-24,'%20:M'+B5',-&'1%25$0,'23'
-.5%2,-&%/+E'+0,"Q","&4'
P&20-&/"0+E' +B+E.4"4' +B+E.4&4' 23' 3E$"54' 6"EE' D&' 0+%%"&5' 2$,' +,' OKPK' $B5&%' K%23)' N2%&"%+Y4'
5"%&0,"2BM'+B5'%20:'4+/1E&'+B+E.4"4'$B5&%'J)'NZQ&EY4'4$1&%Q"4"2B)'
'
23#$3/"4,/3).3'.*/.)
>$,2B2/2$4',&/1&%+,$%&'%&02%5&%4'6"EE'D&'5&1E2.&5'+,'-.5%2,-&%/+EE.'+0,"Q&'W2B&4',2'%&02%5',-&'
Q+%"+D"E",.'"B',&/1&%+,$%&'2Q&%',-&'E&B#,-'23',-&'0%$"4&'C[H?'5+.4F)'L+/1E"B#'%+,&'6"EE'D&'D&,,&%',-+B'
H' /"B$,&M' +B5' -&B0&' 1%2Q"5&' +' #225' 02B4,%+"B' "B' ,&/12%+E' Q+%"+,"2B4' +,' 4-2%,' ,"/&' 40+E&4' C&)#)M'
5"$%B+E' Q+%"+,"2B4' +4420"+,&5' 6",-' ,"5&4F)' ;-&4&' "B4,%$/&B,4' +%&' +Q+"E+DE&' +,' OKPKM' +B5' 0+B' D&'
%&+5"E.' 5&1E2.&5' D.'<894' +B5'7894' C!"#$%&' SM' %"#-,F)'G&'1E+B' ,2' "B4,+EE' +'/"B"/$/'23' @' ,2'\'
,&/1&%+,$%&' 4&B42%4M' 5"4,%"D$,&5' +,' (' CG>H' +B5' G>(M' 4&&' !"#$%&' (F' 2%' S' 4",&4' ,2' 2D,+"B' D2,-'
%&5$B5+B0.'23'5+,+'+,'&+0-'4",&M'+B5',&4,'6-&,-&%'Q+%"+,"2B4M'"3'2D4&%Q&5M'+%&'E20+E'2%'200$%'+,'4",&R
40+E&)';-"4',.1&'23'"B4,%$/&B,4'-+4'D&&B'5&1E2.&5'+,'T$0:.'L,%":&'-.5%2,-&%/+E'3"&E5'CN"5R>,E+B,"0'
7"5#&M'H]??'/'D4EF'4"B0&'4$//&%'(??\'+B5'.&+%E.'%&02Q&%&5'+B5'%&5&1E2.&5)'G&'1E+B'+'0%$"4&'"B'
L$//&%'(?HH',-+,'6"EE'"B4$%&'02B,"B$2$4',"/&'4&%"&4'D&,6&&B'(??\'+B5'(?H()'

Example: CALDERA2011 Eurofleets Proposal Goals 
 
•  Technological validation of the operability of the “Girona 500” AUV @ 500 meters 

depth. 
•  Constraining of the distribution, extent and nature of hydrothermal activity 

from high-resolution geophysical surveying.  
•  Understanding the underlying hydrothermal processes from fluid sampling and 

monitoring of the field.  

2 Add your own sensors (payload) & software. 

Dr. Richard Chamilli - Mass espectrometer 
to be mounted on G500 during CALDERA 
2011. 

Image extracted from www.whoi.edu!



Hydrothermal vent optical 3D reconstruction 
Bathyluck09 cruise. Data provided by IPGP-CNRS 
Imagery gathered with VICTOR6000 

The Girona 500, a Multipurpose Autonomous Underwater Vehicle 

G500 Added Value 

Move very close to the seafloor structures & Hovering.  3 
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G500 Added Value 

Move very close to the seafloor structures & Hovering.  4 High Resolution optical surveys. 
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Transport, Launch & Recovery 

 

n  Launched from a 7 m boat. 
 
 

n  Transported in a cheap 
vehicle trailer. 
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Mapping Capabilities 
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Mapping Capabilities 
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Mapping Capabilities 
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Mapping Capabilities 

h 

W 
X 

S 

H X Y S W 

2 2.8 1.7 75º: 1-100 7 
60º: 2-60 

30º: 3-23 

5 7 4.2 75º: 3-100 17 
60º: 5-60 

30º: 7-30 

10 14 8.4 75º: 6-100 35 
60º: 8-60 

30º: 14-30 

20 28 12 75º: 13-100 68 
60º: 17-60 

- 

Y 
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Navigation Scenario 

DVL + FOG aided AHRS 
n  1.75 % of the Travelled path * 
* Based on Explored RDI specifications @ 1 m/s & <1º 

Heading accuracy of the FOG aided AHRS. 
 

 
 

USBLTracking 
n  ≈ 4 % Slant Range * 
* Based on specifications of the  linkquest Tracklink 

1500 HA and the use of a low cost MEMS AHRS (2º 
dynamic accuracy) excluded the GPS error. 
 

 
 

ε 0.7 cm/s @ 1 m/s 

1 º ε  



The Girona 500, a Multipurpose Autonomous Underwater Vehicle 

Mission Programming 

Configuring the components by  
means of XML files: 

MCL Mission Programming 

 <airmar_echosounder_configuration> 
  <device_name type="string" value="echosounder_port" /> 
  <device_timeout type="integer" value="5000" /> 
 </airmar_echosounder_configuration> 

 
 <sontek_argonaut_dvl_configuration> 
  <buf_length type="integer" value="15" /> 
  <max_velocity type="integer" value="1" /> 
  <max_read type="integer" value="300" /> 
  <min_read type="integer" value="0" /> 
  <ini_read type="integer" value="0" /> 
  <max_altitude_inc type="integer" value="20" /> 
  <press_scale_ext type="real" value="0.003772250" /> 
  <press_offset_ext type="real" value="0.18" /> 
  <roll type="real" value="0.0" /> 
  <pitch type="real" value="0.0" /> 
  <yaw type="real" value="-60.0" /> 
  <range type="integer" value="25" /> 
  <salinity type="integer" value="1440" /> 
  <device_name type="string" value="dvl_port" /> 
  <device_timeout type="integer" value="3000" /> 
 </sontek_argonaut_dvl_configuration> 
 … 

 

mission  
 { 
 monitor   { 
  try  
   { 
   InitializeVehicle() ; 
    
   Altitude( altitude, timeout, ”achieve” ) ; 
   parallel  { Trajectory( velocity, path[...] ) } 
   or  { TakeImages() } 
    or    { Altitude( altitude, timeout, ”keep” ) } ; 
   Surface() ; 
   StopVehicle() 
   } 
  catch  { 
   Surface() ; 
   StopVehicle() 
   } 
   } 
 condition ( Alarm() ) 
 do  { 
  EmergencySurface() 
  } 
 } 
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Safety Countermeasures 

Active Countermeasures 
n  Acoustic Modem Heart beat  
n  Maximum Depth Allowed 
n  Minimum Altitude Allowed 
n  Pressure vessel Alarms 

n  Pressure 
n  Temperature 
n  Water Leakage 

 
 

Passive Countermeasures 
n  USBL Transponder powered with its own battery with 30 days of 

autonomy. 
n  Timed Release Ballast Weight (1 day corrosive cycle) 
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Post Mission Analysis 

Use your own mapping software 



Figure 12: Globally aligned image mosaic corresponding to the trajectory shown in Figure 11.

Figure 13: Blended image mosaic corresponding to the trajectory shown in Figure 11.

Figure 14: Blended Mosaic corresponding to a second trajectory.

The Girona 500, a Multipurpose Autonomous Underwater Vehicle 

Post Mission Analysis 

Photomosaicing UdG Software I 

tilted and angle of 45◦ degrees. A supervisory computer was located on the top of the dam wall, connected

to the buoy through an umbilical cable including three serial lines (one for the DGPS, one for the USBL and

another for the MRU). Although the robot was connected to the supervisory computer through an umbilical

cable providing power and an Ethernet link, it was operated in a totally autonomous mode. The umbilical

allowed for long experiments without worrying about battery time. The robot internal variables including

the video images were monitored through an IP connection. Due to operational constrains accorded with

the company, and mainly because the plant was generating power, during the field experiments the surveyed

area was bounded to an small area located at the left of the penstock-pipe protecting fence, far enough

from the stream generated by its water inlet. Nevertheless, the area was considered wide enough for these

prove-of-concept experiments. The robot was programmed using MCL (see algorithm 1) to follow a survey

trajectory in face of the dam wall. During the experiment, the robot used only the on-board navigation

system based on a DVL and a MRU-FOG while the data gathered from the moored buoy (USBL, DGPS

and MRU) was processed and stored on the supervisory computer and later, used offline to re-estimate the

trajectory for the global alignment and geo-referencing of the image sequence.

Figure 10: Experimental setup for the wall dam inspection task.

7.1 Results

Figure 11 represents the trajectory executed during the survey mission. The trajectory consisted on a series

of vertical movements alternated with lateral displacements while maintaining the vehicle perpendicular to

the dam’s wall and at a constant distance. In order to avoid holes in the final mosaic and to ensure covering

the 100% of the surveyed area, the vehicle moved from side to side and then back to the initial position. In

this way, redundant visual data was produced. The trajectory (solid line) in the figure was obtained with

the filter described in Section 4, incorporating the surface buoy position measurements (dots) as explained in

Section 4.4 and carrying out and smoothing as reported in Section 4.5. It is worth mentioning that although

the represented data has its origin placed over the surface buoy, the resulting trajectory was obtained in

world coordinates. During the execution of the filter, a few surface buoy measurements were discarded after

n  Dam Inspection 



Figure 12: Globally aligned image mosaic corresponding to the trajectory shown in Figure 11.

Figure 13: Blended image mosaic corresponding to the trajectory shown in Figure 11.

Figure 14: Blended Mosaic corresponding to a second trajectory.
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Post Mission Analysis 

Photomosaicing UdG Software I 

tilted and angle of 45◦ degrees. A supervisory computer was located on the top of the dam wall, connected

to the buoy through an umbilical cable including three serial lines (one for the DGPS, one for the USBL and

another for the MRU). Although the robot was connected to the supervisory computer through an umbilical

cable providing power and an Ethernet link, it was operated in a totally autonomous mode. The umbilical

allowed for long experiments without worrying about battery time. The robot internal variables including

the video images were monitored through an IP connection. Due to operational constrains accorded with

the company, and mainly because the plant was generating power, during the field experiments the surveyed

area was bounded to an small area located at the left of the penstock-pipe protecting fence, far enough

from the stream generated by its water inlet. Nevertheless, the area was considered wide enough for these

prove-of-concept experiments. The robot was programmed using MCL (see algorithm 1) to follow a survey

trajectory in face of the dam wall. During the experiment, the robot used only the on-board navigation

system based on a DVL and a MRU-FOG while the data gathered from the moored buoy (USBL, DGPS

and MRU) was processed and stored on the supervisory computer and later, used offline to re-estimate the

trajectory for the global alignment and geo-referencing of the image sequence.

Figure 10: Experimental setup for the wall dam inspection task.

7.1 Results

Figure 11 represents the trajectory executed during the survey mission. The trajectory consisted on a series

of vertical movements alternated with lateral displacements while maintaining the vehicle perpendicular to

the dam’s wall and at a constant distance. In order to avoid holes in the final mosaic and to ensure covering

the 100% of the surveyed area, the vehicle moved from side to side and then back to the initial position. In

this way, redundant visual data was produced. The trajectory (solid line) in the figure was obtained with

the filter described in Section 4, incorporating the surface buoy position measurements (dots) as explained in

Section 4.4 and carrying out and smoothing as reported in Section 4.5. It is worth mentioning that although

the represented data has its origin placed over the surface buoy, the resulting trajectory was obtained in

world coordinates. During the execution of the filter, a few surface buoy measurements were discarded after

n  Dam Inspection 
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Post Mission Analysis 

Photomosaicing UdG Software II: Very Large 2D Maps 

20.000 images mosaic (6 days of ROV survey) 
Lucky Strike Hydrothermal Vent site  Data from WHOI  
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Post Mission Analysis 

Photomosaicing UdG Software III: Assisted Change Detection 
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Post Mission Analysis 

Photomosaicing UdG Software IV: Multimodal Maps 

Image Mosaic & Bathymetry registration 
Eiffel Tower hydrothermal vent. Data from IFREMER 
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Post Mission Analysis 

Photomosaicing UdG Software IV: 3D Mapping 
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+ Info 

http://eia.udg.edu/~pere/Pere_Ridao_Home_Page/Videos/Videos.html 

Videos VICOROB 

http://vicorob.udg.es 
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