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  RoboDcs;	
  Distributed	
  AcousDc	
  Sensor	
  Arrays;	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  Underwater	
  Sensor	
  Systems;	
  Seismic	
  Data	
  AcquisiDon.	
  

ABSTRACT:	
  The	
  WiMUST	
  project	
   targets	
   the	
  development	
  of	
  new	
  
cooperaDve	
   marine	
   roboDc	
   systems	
   to	
   drasDcally	
   improve	
   the	
  
efficacy	
   of	
   the	
   methodologies	
   used	
   to	
   perform	
   geophysical	
   and	
  
geotechnical	
   acousDc	
   surveys	
   at	
   sea.	
   More	
   specifically	
   WiMUST	
  
aims	
   at	
   designing,	
   developing,	
   and	
   tesDng	
   at	
   sea,	
   the	
   algorithms	
  
and	
   methodologies	
   necessary	
   for	
   controlling	
   the	
   geometrical	
  
configuraDon	
   of	
   a	
   team	
   of	
   cooperaDve	
   marine	
   vehicles	
   and	
  
adapDng	
  it	
  according	
  to	
  the	
  need	
  of	
  the	
  acousDc	
  survey.	
  	
  
	
  
          	
  

•  METHODOLOGY:	
  The	
  surveys	
  are	
  currently	
  performed	
  with	
  
acousDc	
  receivers	
  a\ached	
  to	
  streamers	
  towed	
  on	
  surface	
  
by	
  a	
  vessel.	
  AcousDc	
  data	
  are	
  acquired	
  by	
  illuminaDng	
  the	
  
seabed	
  with	
  strong	
  acousDc	
  waves	
  sent	
  by	
  acousDc	
  source	
  
installed	
  on	
  a	
  support	
  ship.	
  Post-­‐processing	
  of	
  the	
  acquired	
  
data	
  will	
  reveal	
  the	
  detail	
  of	
  sub	
  bo\om	
  structures	
  of	
  
interest.	
  

•  APPLICATIONS:	
  Civil	
  engineering.	
  Oil/Gas	
  industry:	
  oil	
  rigs	
  
and	
  pipeline	
  construcDon;	
  exploraDon	
  and	
  development	
  of	
  
oil/gas	
  reservoirs.	
  Windmill	
  and	
  cable	
  construcDon.	
  

•  CURRENT	
  LIMITATIONS:	
  Both	
  the	
  geometry	
  of	
  the	
  complete	
  
array	
  of	
  hydrophones	
  and	
  their	
  relaDve	
  posiDons	
  with	
  
respect	
  to	
  the	
  source	
  are	
  fixed	
  a	
  priori.	
  	
  	
  

•  GOAL:	
  To	
  drasDcally	
  	
  improve	
  the	
  efficacy	
  of	
  the	
  methodologies	
  used	
  to	
  
perform	
  geophysical	
  and	
  geotechnical	
  acousDc	
  survey	
  at	
  sea.	
  	
  	
  	
  

•  KEY	
  IDEA:	
  It	
  is	
  to	
  decouple	
  the	
  acousDc	
  source	
  from	
  the	
  receivers	
  and	
  to	
  
impart	
  independent	
  moDons	
  to	
  	
  groups	
  of	
  the	
  la\er	
  so	
  that	
  they	
  can	
  be	
  
acousDcally	
  excited	
  form	
  different	
  angles	
  and	
  change	
  their	
  geometry.	
  	
  	
  	
  	
  

•  HOW:	
  	
  To	
  use	
  a	
  team	
  of	
  cooperaDve	
  autonomous	
  marine	
  robots	
  
equipped	
  with	
  hydrophone	
  streamers,	
  acDng	
  as	
  intelligent	
  sensing	
  and	
  
communicaDon	
  nodes	
  of	
  a	
  reconfigurable	
  moving	
  acousDc	
  network.	
  

•  ≃	
  10	
  Medusa/
Folaga	
  AUVs:	
  

http://www.wimust.eu �

THE	
  WiMUST	
  APPROACH	
  

MARINE	
  GEOTECHNICAL/GEOPHYSICAL	
  SURVEYING	
  

THE	
  PROJECT	
  IN	
  A	
  NUTSHELL	
  

•  BACKGROUND:	
  Seabed	
  mapping,	
  seafloor	
  characterizaDon	
  and	
  seismic	
  
	
  	
  	
  	
  	
  exploraDon	
  at	
  sea	
  are	
  essenDal	
  for	
  underwater	
  construcDon.	
  They	
  are	
  
	
  	
  	
  	
  	
  used	
  to	
  idenDfy	
  possible	
  geo-­‐hazard,	
  steep	
  lope,	
  escarpment	
  or	
  wreck.	
  	
  

•  ADDED	
  VALUES:	
  To	
  reconfigure	
  the	
  size	
  and	
  inter-­‐node	
  
distances	
  of	
  the	
  acousDc	
  array;	
  quality	
  improvement	
  of	
  
acquired	
  data,	
  through	
  a	
  be\er	
  spaDal	
  resoluDon,	
  reduced	
  
distance	
  of	
  the	
  array	
  from	
  sea-­‐bo\om	
  and	
  more	
  robust	
  noise	
  
rejecDon	
  capability;	
  to	
  facilitate	
  the	
  operaDon	
  at	
  sea.	
  

•  CHALLENGES:	
  To	
  acDvely	
  control	
  the	
  array’s	
  geometry	
  to	
  
maximize	
  the	
  informaDon	
  content	
  of	
  the	
  signal	
  acquired;	
  
short	
  and	
  long	
  range	
  communicaDon;	
  clock	
  synchronizaDon;	
  
cooperaDve	
  navigaDon:	
  accurate	
  AUVs	
  formaDon	
  control;	
  HW	
  
integraDon	
  of	
  acousDc	
  acquisiDon	
  and	
  navigaDon	
  systems.	
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