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Abstract	
  
	
  

Rescue	
   teams,	
   like	
   fire-­‐fighters,	
   are	
   exposed	
   every	
   day	
   to	
   several	
   dangerous	
   scenarios	
   and	
   in	
  
particular,	
   the	
   reduced	
   knowledge	
   about	
   the	
   specific	
   environment	
   in	
  which	
   the	
   fireman	
   has	
   to	
  
move	
  increases	
  the	
  risk	
  level.	
  
This	
  trouble	
  could	
  be	
  simply	
  solved	
  by	
  equipping	
  the	
  operators	
  with	
  specific	
  technologies,	
  which	
  
should	
   allow	
   acquiring	
   information	
   on	
   the	
   explored	
   environment	
   and	
   communicate	
   that	
  
information	
  real-­‐time	
  to	
  other	
  colleagues	
  as	
  well	
  as	
  to	
  the	
  nearest	
  centre	
  of	
  operations.	
  
An	
  example	
  of	
  the	
  above-­‐mentioned	
  technologies	
  is	
  represented	
  by	
  the	
  laser	
  sensor,	
  which	
  could	
  
be	
  exploited	
  in	
  order	
  to	
  generate	
  a	
  2D	
  map	
  of	
  the	
  observed	
  area.	
  
The	
   objective	
   of	
   this	
   project	
   activity	
   regards	
   the	
   study,	
   design	
   and	
   development	
   of	
   a	
   simple	
  
equipment	
  characterized	
  by	
  the	
  integration	
  of	
   laser	
  and	
  compass	
  technologies.	
  Successively,	
  this	
  
equipment	
   will	
   become	
   part	
   of	
   a	
   Wireless	
   Sensor	
   Network	
   (WSN),	
   which	
   are	
   widely	
   used	
  
nowadays	
  for	
  several	
  monitoring	
  applications.	
  
	
  
Reference	
  Bibliography:	
  Localization	
  [1]-­‐[4];	
  Wireless	
  Sensor	
  Network	
  [5]-­‐[10].	
  

	
  
[1] F.	
  Viani,	
  P.	
  Rocca,	
  M.	
  Benedetti,	
  G.	
  Oliveri,	
  and	
  A.	
  Massa,	
  "Electromagnetic	
  passive	
  localization	
  

and	
   tracking	
   of	
  moving	
   targets	
   in	
   a	
  WSN-­‐infrastructured	
   environment,"	
   Inverse	
   Problems	
   -­‐	
  
Special	
   Issue	
   on	
   "Electromagnetic	
   Inverse	
   Problems:	
   Emerging	
   Methods	
   and	
   Novel	
  
Applications,"	
  vol.	
  26,	
  pp.	
  1-­‐15,	
  May	
  2010.	
  

[2] F.	
  Viani,	
  P.	
  Rocca,	
  G.	
  Oliveri,	
  D.	
  Trinchero,	
  and	
  A.	
  Massa,	
  "Localization,	
  tracking	
  and	
  imaging	
  of	
  
targets	
  in	
  wireless	
  sensor	
  network:	
  An	
  invited	
  review,"	
  Radio	
  Science,	
  vol.	
  46,	
  2011.	
  

[3] F.	
  Viani,	
  L.	
  Lizzi,	
  P.	
  Rocca,	
  M.	
  Benedetti,	
  M.	
  Donelli,	
  and	
  A.	
  Massa,	
  "Object	
   tracking	
  through	
  
RSSI	
  measurements	
  in	
  wireless	
  sensor	
  networks,"	
  Electronics	
  Letters,	
  vol.	
  44,	
  no.	
  10,	
  pp.	
  653-­‐
654,	
  2008.	
  

[4] F.	
   Viani,	
   P.	
   Rocca,	
   G.	
   Oliveri,	
   and	
   A.	
   Massa,	
   "Electromagnetic	
   tracking	
   of	
   transceiver-­‐free	
  
targets	
  in	
  wireless	
  networked	
  environments,"	
  6th	
  European	
  Conference	
  on	
  Antennas	
  Propag.	
  
(EuCAP	
  2011),	
  Rome,	
  Italy,	
  pp.	
  3808-­‐3811,	
  Apr.	
  11-­‐15,	
  2011	
  (Invited	
  paper).	
  

[5] F.	
   Viani,	
   F.	
   Robol,	
   A.	
   Polo,	
   P.	
   Rocca,	
   G.	
   Oliveri,	
   and	
   A.	
   Massa,	
   "Wireless	
   architectures	
   for	
  
heterogeneous	
   sensing	
   in	
   smart	
   home	
   applications	
   -­‐	
   concepts	
   and	
   real	
   implementations,"	
  
Proc.	
  IEEE,	
  vol.	
  101,	
  no.	
  11,	
  pp.	
  2381-­‐2396,	
  Nov.	
  2013.	
  

[6] F.	
   Viani,	
   G.	
   Oliveri,	
   M.	
   Donelli,	
   L.	
   Lizzi,	
   P.	
   Rocca,	
   and	
   A.	
   Massa,	
   "WSN-­‐based	
   solutions	
   for	
  
security	
   and	
   surveillance,"	
   40th	
   European	
  Microwave	
   Conference	
   2010	
   (EuMC2010),	
   Paris,	
  
France,	
  pp.	
  1762-­‐1765,	
  Sep.	
  26	
  -­‐	
  Oct.	
  1,	
  2010.	
  

[7] F.	
  Viani,	
   P.	
   Rocca,	
  G.	
  Oliveri,	
   and	
  A.	
  Massa,	
   "Pervasive	
   remote	
   sensing	
   through	
  WSNs,"	
   6th	
  
European	
  Conference	
  on	
  Antennas	
  Propag.	
  (EuCAP	
  2012),	
  Prague,	
  Czech	
  Republic,	
  Mar.	
  26-­‐30,	
  
2012.	
  



[8] B.	
  Majone,	
  F.	
  Viani,	
  E.	
  Filippi,	
  A.	
  Bellin,	
  A.	
  Massa,	
  G.	
  Toller,	
  F.	
  Robol,	
  and	
  M.	
  Salucci,	
  "Wireless	
  
sensor	
   network	
   deployment	
   for	
   monitoring	
   soil	
   moisture	
   dynamics	
   at	
   the	
   field	
   scale,"	
  
Procedia	
  Environmental	
  Sciences,	
  vol.	
  19,	
  pp.	
  426-­‐235,	
  2013.	
  

[9] F.	
   Viani,	
   P.	
   Rocca,	
   L.	
   Lizzi,	
   M.	
   Rocca,	
   G.	
   Benedetti,	
   and	
   A.	
   Massa,	
   "WSN-­‐based	
   early	
   alert	
  
system	
  for	
  preventing	
  wildlife-­‐vehicle	
  collisions	
  in	
  Alps	
  regions,"	
  IEEE-­‐APS	
  Topical	
  Conference	
  
on	
  Antennas	
  and	
  Propagation	
   in	
  Wireless	
  Communications	
   (APWC'11),	
  pp.	
  106-­‐109,	
  Torino,	
  
Italy,	
  12-­‐16	
  Sep.	
  2011.	
  	
  

[10] F.	
  Viani,	
  F.	
  Robol,	
  M.	
  Salucci,	
  E.	
  Giarola,	
  S.	
  De	
  Vigili,	
  M.	
  Rocca,	
  F.	
  Boldrini,	
  G.	
  Benedetti,	
  and	
  A.	
  
Massa,	
   "WSN-­‐based	
   early	
   alert	
   system	
   for	
   preventing	
   wildlife-­‐vehicle	
   collisions	
   in	
   alps	
  
regions-­‐From	
   the	
   laboratory	
   test	
   to	
   the	
   real-­‐world	
   implementation,"	
   7th	
   European	
  
Conference	
  on	
  Antennas	
  and	
  Propagation	
  (EuCAP	
  2013),	
  Gothenburg,	
  Sweden,	
  pp.	
  1913-­‐1916,	
  
8-­‐12	
  Apr.	
  2013.	
  

	
  
This	
  report	
  is	
  submitted	
  in	
  partial	
  fulfillment	
  of	
  the	
  degree	
  of	
  the	
  course	
  “ATO”.	
  

Supervisors:	
  Prof.	
  Andrea	
  Massa,	
  Dr.	
  Federico	
  Viani,	
  Dr.	
  Fabrizio	
  Robol,	
  Dr.	
  Alessandro	
  Polo.	
  
	
  


