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Project	
  1	
  

Title	
  :	
  
Unsupervised	
  data	
  clustering	
  on	
  graphs	
  

Application	
  to	
  images	
  and	
  data	
  
 
Supervisor	
  :	
  Xavier	
  DESQUESNES	
  
University	
  of	
  Orléans,	
  PRISME	
  Laboratory,	
  Image	
  &	
  Vision	
  Team,	
  France	
  
	
  
Abstract	
  :	
  
During	
   the	
   last	
   decade,	
   the	
   automatic	
   processing	
   of	
   Big	
   Data	
   (databases,	
   large	
   images,	
   etc.	
   )	
   has	
  
become	
  one	
  of	
  the	
  most	
  important	
  topic	
  in	
  computer	
  science.	
  
	
  
Following	
   this	
   way,	
   we	
   propose	
   to	
   study	
   the	
   behavior	
   and	
   practical	
   interest	
   of	
   the	
   adaptation	
   of	
  
several	
  image	
  processing	
  algorithms	
  to	
  graphs	
  for	
  the	
  processing	
  of	
  any	
  data	
  (as	
  networks,	
  meshes,	
  
point	
   clouds,	
   etc.	
   ).	
   Particularly,	
   we	
   propose	
   to	
   study	
   the	
   interest	
   of	
   these	
   algorithms	
   for	
   the	
  
unsupervised	
  clustering	
  of	
  Big	
  Data,	
  like	
  images	
  or	
  unorganized	
  data.	
  
	
  
The	
  objective	
  of	
  the	
  internship	
  is	
  to	
  apply	
  a	
  newly	
  developed	
  algorithm	
  for	
  active	
  contours	
  on	
  
weighted	
  graphs,	
  to	
  the	
  unsupervised	
  clustering	
  of	
  images	
  and	
  unorganized	
  data.	
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Project	
  2	
  

Title	
  :	
  
Person	
  tracking	
  by	
  multi-­‐beams	
  infrared	
  sensor	
  
Use	
  as	
  an	
  isolated	
  sensor	
  or	
  in	
  a	
  sensor	
  network	
  

	
  
Supervisor	
  :	
  Raphaël	
  CANALS	
  
University	
  of	
  Orléans,	
  PRISME	
  Laboratory,	
  Image	
  &	
  Vision	
  Team,	
  France	
  
	
  
Abstract	
  :	
  
	
  
The	
  SPIRIT	
  sensor	
   (Smart	
  Passive	
   InfraRed	
  Sensor	
   Intruder,	
  Locator	
  and	
  Tracker)	
  provides	
  access	
  to	
  
information	
  on	
  the	
  angular	
  position	
  of	
  a	
  person	
  in	
  its	
  field	
  of	
  view.	
  This	
  sensor	
  returns	
  the	
  number	
  of	
  
the	
   beam	
  which	
   was	
   crossed	
   by	
   a	
   source	
   of	
   infrared	
   transmission.	
   A	
   person	
   representing	
   such	
   a	
  
source,	
  then	
  the	
  sensor	
  is	
  used	
  to	
  find	
  the	
  angular	
  position	
  of	
  the	
  person	
  in	
  the	
  scene.	
  	
  
	
  
However,	
  this	
  angular	
  position	
  is	
  not	
  sufficient	
  to	
  locate	
  the	
  person	
  in	
  the	
  scene.	
  That's	
  why	
  we	
  have	
  
to	
   analyze	
   the	
   information	
   returned	
   by	
   the	
   sensor	
   by	
   readjusting	
   them	
   in	
   time	
   and	
   explore	
   the	
  
different	
  configuration	
  of	
  the	
  sensor	
  beams	
  to	
  trace	
  the	
  most	
  likely	
  path	
  of	
  the	
  individual.	
  	
  
	
  
To	
  do	
  this,	
   it	
  appears	
   that	
  we	
  should	
  consider	
   the	
  SPIRIT	
  sensor	
  as	
  a	
  set	
  of	
  classic	
  PIR	
  sensors	
  and	
  
operate	
  a	
  fusion	
  of	
  data	
  returned	
  by	
  these	
  different	
  sensors.	
  This	
  data	
  fusion	
  may	
  be	
  associated	
  with	
  
topology	
   mathematical	
   tools	
   or	
   decisional	
   methods	
   in	
   order	
   to	
   improve	
   the	
   robustness	
   of	
   the	
  
localization.	
  The	
  obtained	
   results	
  may	
  depend	
  on	
   the	
  position	
  and	
  orientation	
  of	
   the	
  sensor	
   in	
   the	
  
room	
  but	
  also	
  the	
  attitude	
  of	
  the	
  person	
  (speed,	
  position	
  relative	
  to	
  the	
  sensor).	
  A	
  3D	
  simulation	
  is	
  
needed	
  to	
  determine	
  the	
  optimal	
  configuration	
  of	
  the	
  sensor	
  in	
  the	
  room	
  to	
  monitor.	
  If	
  it	
  is	
  desired	
  
to	
  monitor	
  a	
  larger	
  area,	
  the	
  use	
  of	
  several	
  SPIRIT	
  sensors	
  in	
  network	
  is	
  necessary.	
  The	
  sensors	
  fields	
  
of	
   view	
  can	
   then	
   intersect	
  or	
  not	
  depending	
  on	
   the	
   configuration	
  of	
   the	
   site,	
   and	
   it	
   is	
   clear	
   that	
   a	
  
collaboration	
  between	
  the	
  sensors	
  will	
  improve	
  the	
  location	
  of	
  the	
  person...	
  	
  
	
  
The	
  results	
  obtained	
  in	
  this	
  study	
  can	
  then	
  be	
  used	
  in	
  various	
  research	
  projects	
  (eg	
  Azimut)	
  in	
  which	
  
the	
  position	
  of	
   the	
  person	
  or	
  a	
   control	
  of	
   the	
   camera	
   (or	
   cameras)	
  on	
   the	
  person	
  will	
   significantly	
  
reduce	
  the	
  computational	
  complexity	
  of	
  the	
   image	
  processing	
  to	
  be	
   implemented	
   in	
  order	
  to	
  meet	
  
the	
  requirements	
  of	
  the	
  application.	
  
	
  
	
  
Required	
  skills:	
  good	
  knowledge	
  of	
  C++	
  programming,	
  graphical	
  tools,	
  data	
  fusion,	
  decision-­‐making	
  
methods.	
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Project	
  3	
  

Title	
  :	
  
	
  

GMS	
  link	
  detection	
  for	
  radio-­‐protected	
  area	
  monitoring	
  
 
Supervisor	
  :	
  Rodolphe	
  Weber	
  
University	
  of	
  Orléans,	
  PRISME	
  Laboratory,	
  Signal	
  Team,	
  France	
  
	
  
Abstract	
  :	
  
	
  

	
  
	
  
Required	
  skills:	
  Signals	
  and	
  systems,	
  signal	
  processing,	
  Linux,	
  Python 
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Project	
  4	
  

Title	
  :	
  
	
  

Detection	
  and	
  localization	
  of	
  radio	
  frequency	
  interferences	
  in	
  SMOS	
  data	
  
 
Supervisor	
  :	
  Rodolphe	
  Weber	
  
University	
  of	
  Orléans,	
  PRISME	
  Laboratory,	
  Signal	
  Team,	
  France	
  
	
  
Abstract	
  :	
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Project	
  5	
  

Title	
  :	
  
Molecular	
  dynamics	
  simulation	
  of	
  growth	
  of	
  carbonaceous	
  soot	
  

	
  
Supervisor	
  :	
  Pascal	
  BRAULT	
  
University	
  of	
  Orléans,	
  GREMI	
  UMR7344	
  CNRS,	
  France	
  
  
Abstract	
  :	
  
Molecular	
  Dynamics,	
  ie	
  the	
  calculation	
  of	
  all	
  trajectories	
  of	
  atom	
  assembly,	
  is	
  use	
  for	
  understanding	
  
the	
   growth	
  of	
   soot	
   particles	
   issued	
   from	
   some	
   selected	
   carbonaceous	
   radicals	
   as	
   pyrene,	
   benzene	
  
acetylene,	
  ethylene	
  mixtures	
  which	
  are	
  present	
  in	
  some	
  gaseous	
  media.	
  The	
  growth	
  of	
  such	
  particles	
  
will	
   be	
   studied	
   vs	
   medium	
   parameters	
   as	
   kinetic	
   energy,	
   temperature…	
   Such	
   systems	
   are	
  
encountered	
  in	
  plasma	
  for	
  diamond	
  thin	
  film	
  deposition	
  or	
  flames.	
  
	
  

Project	
  6	
  

Title	
  :	
  
Renewable	
  energy	
  coherence	
  of	
  the	
  productions	
  in	
  primary	
  energy	
  	
  

to	
  relegate	
  the	
  usual	
  sources	
  (nuclear	
  power,	
  fossil	
  ...)	
  in	
  limited	
  supplement	
  
	
  
Supervisor	
  :	
  Jean-­‐Michel	
  FAVIE	
  
University	
  of	
  Orléans,	
  Thermique	
  ENR,	
  France	
  
	
  
Abstract	
  :	
  
Study	
  of	
  the	
  energy	
  distribution	
  between	
  thermal,	
  photovoltaic	
  solar	
  energy,	
  geothermal	
  science	
  and	
  
heat	
   pump	
   with	
   or	
   without	
   storage	
   and	
   wind	
   power	
   to	
   cover	
   the	
   various	
   needs	
   of	
   a	
   house	
   or	
  
corporate	
   offices	
   with	
   the	
   goal	
   of	
   energy	
   autonomy.	
   System	
   approach	
   and	
   predictive	
   dynamic	
  
optimization.	
  
	
  

Project	
  7	
  

Title	
  :	
  
Crossed	
  incidences	
  of	
  the	
  passive	
  solutions	
  of	
  thermal	
  improvement	
  of	
  

buildings	
  with	
  the	
  models	
  of	
  energy	
  regulation	
  by	
  zone	
  
	
  

Supervisor	
  :	
  Jean-­‐Michel	
  FAVIE	
  
University	
  of	
  Orléans,	
  Thermique ENR,	
  France	
  
	
  
Abstract	
  :	
  
Determination	
  of	
   the	
  best	
  strategy	
   for	
   improving	
  buildings	
  with	
   the	
  goal	
  of	
  drastic	
  decrease	
  of	
   the	
  
energy	
  consumptions	
  and	
  quantification	
  of	
  the	
  cash	
  flow	
  capabilities	
  for	
  buildings	
  renovation	
  in	
  the	
  
medium	
   and	
   long	
   term.	
   Development	
   of	
   energy,	
   economic	
   and	
   ecological	
   dynamic	
   models	
   of	
  
simulation	
  	
  


