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SOFT AQUATIC ROBOTS

New  d is rup t ive  des ign  concepts  a re  needed  fo r  the  automat ion  o f  t asks

cu r ren t ly  p rec luded  to  commerc ia l  underwate r  robo ts .  Sof t  robo t ics  enab les

innovat ive  veh ic les  wh ich  exp lo i t  unsteady  hyd rodynamic  f o rces  to  inc rease

the i r  maneuverab i l i ty  and  e f f ic iency.  St ruc tu ra l  compl ia nce  inheren t ly  p rov ides

these  robots  w i t h  t he  capab i l i t y  to  opera te  in  c lose  prox imi ty  wi t h  submerged

st ruc tu res  and per fo rm ag i le  nav iga t ion  i n  h igh ly  c lu t te red  env i ronments .

Soft-bodied, pulsed-jet propelled 
vehicles for enhanced underwater 
maneuverability and efficiency

SHAPE-CHANGE THRUST ENHANCEMENT

This kind of vehicles propel themselves by performing a routine of

inflation and deflation during which they ingest and expel water.

This  produces  a  sequence  of  jets  which  thrust  the  vehicles

forward. 

Shape-variation  effects  can  increase  thrust  as  much  as  30%,

providing up to 130% acceleration and 200% speed compared to

an  equivalent  fixed-shape  vehicle  (left  hand  side  and  bottom

figure).

Optimal  modulation  of  the  flow  features  of  the  issuing   jet

provides  an  increase  in  average  impulse  as  high  as  42%

compared to a continuous jet (see Krueger and Gahrib, Physics

of Fluid, 2003).
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Soft Robotics design concept

credits: Texasonsite

FIELDS OF APPLICATION
As opposed  to  standard  ROVs and  AUVs,  the  soft

bodied  robot  we  are  developing  can  exploit  its

structural  compliance and enhanced maneuverability

to  deal  with  otherwise  unfeasible  tasks  such  as

performing  inspection  and  sampling  missions  in

cluttered  and  highly  unstructured  submerged

environments.  This  will  make  this  kind  of  vehicles

suitable for marine operations such as those entailed

with  offshore  engineering,  mantainance  of  marine

renewables energy  harvesting  plants,  rescue

operations, underwater mines countermeasures,  port

security and environmental monitoring.  

Non-d imens iona l  p ropu ls ive  fo rce


