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Sensors, Citizens, Information and Models 
 

Sensing for Citizens’ Observatories: selected examples 
Objec&ve:	
  
CollecAon	
  of	
  physical	
  and	
  social	
  data	
  including:	
  
1.  Development	
  of	
  new	
  /	
  innovaAve	
  sensors	
  
2.  AdapAng	
  /	
  opAmising	
  exisAng	
  sensors	
  for	
  use	
  in	
  ciAzen	
  

observatories	
  
3.  Large-­‐scale	
  data	
  extracAon	
  from	
  social	
  networks	
  (crowd	
  

sourcing)	
  
4.  In-­‐vivo	
  evaluaAon	
  of	
  physical/social	
  sensors	
  (IT,	
  NL,	
  UK)	
  
5.  Cost	
  reducAon	
  for	
  sensing	
  technology	
  &	
  commercial	
  

disseminaAon	
  (SMEs)	
  
	
  
	
  

Data	
  in	
  a	
  Server	
  –	
  the	
  WeSenseIt	
  defini&on	
  of	
  a	
  CO	
  sensor:	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

QR	
  code	
  based	
  systems:	
  water	
  level	
  and	
  snow	
  depth	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Panels	
  instruct	
  ciAzens	
  who	
  use	
  their	
  smartphone	
  and	
  the	
  
WeSenseIt	
  App	
  and	
  send	
  measurements	
  and/or	
  photos,	
  reports	
  
etc.	
  

Rain	
  sensing	
  umbrella	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

AcousAc	
  rain	
  sensor	
  (piezo	
  element)	
  integrated	
  in	
  umbrella	
  
Assue,	
  data	
  transmission	
  by	
  Bluetooth	
  to	
  iPhone,	
  then	
  data	
  
push	
  to	
  server.	
  
	
  
Autonomous	
  wireless	
  sensor	
  networks	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

(a)	
  Soil	
  moisture	
  and	
  soil	
  temperature,	
  (b)	
  wind	
  speed	
  and	
  
direcAon,	
  air	
  and	
  surface	
  temperature,	
  air	
  humidity,	
  solar	
  
radiaAon,	
  soil	
  moisture,	
  rain	
  fall,	
  (c)	
  water	
  level,	
  (d)	
  rain	
  fall	
  
(with	
  novel	
  disdrometer).	
  
	
  

Informa&on	
  extrac&on	
  from	
  social	
  media:	
  crowd	
  sourcing	
  
	
  
	
  
	
  
	
  
	
  
	
  

Large	
  scale	
  and	
  efficient	
  extracAon	
  of	
  informaAon	
  based	
  on	
  
keywords	
  and	
  locaAons	
  (geo-­‐referenced).	
  Details,	
  method,	
  and	
  
results	
  below.	
  

Cost	
  reduc&on	
  in	
  environmental	
  sensing	
  technology:	
  heat	
  flux	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Stream	
  flow	
  velocity	
  from	
  smartphone	
  video	
  clips	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  Applies	
  opAcal	
  flow	
  algorithm.	
  
	
  
	
  
Pi-­‐Box:	
  a	
  new	
  low-­‐cost	
  ci&zen	
  sensor	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
•  Measures	
  flow	
  velocity	
  tracking	
  a	
  floaAng	
  object.	
  
•  Intended	
  for	
  flood	
  wardens,	
  authoriAes	
  and	
  moAvated	
  ciAzens.	
  
•  PotenAal	
  use	
  on	
  a	
  drone	
  in	
  hazardous	
  and	
  inaccessible	
  terrain.	
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3D sonic anemometer for 
sensible heat flux, ≈ 10k€ 

Estimated costs: 
< 1000€ for sensor 

novel	
  instrument	
  or	
  
modifica&on	
  (prototype)	
  

tradi&onal	
  sensor,	
  
off-­‐the-­‐shelve,	
  expensive	
  

commercialized	
  product,	
  
“mass”	
  produc&on	
  (SME’s)	
  

WSN station hosting 
future heat flux sensor 

From Citizens’ Observatories to Networks to Water Models 
From	
  Social	
  Sensors	
  to	
  Physical	
  Observa&ons	
  
	
  

People	
  discuss	
  their	
  experience	
  on	
  social	
  media.	
  

The	
  TRIDS	
  framework	
  is	
  used	
  to	
  
captured	
  relevant	
  social	
  media	
  
messages.	
  From	
  which	
  hydrological	
  
and	
  related	
  informaAon	
  is	
  extracted.	
  

A	
  predicAve	
  model	
  is	
  generated	
  to	
  esAmate	
  
physical	
  observaAons	
  from	
  the	
  correlaAons	
  
with	
  (textual)	
  social	
  signals.	
  

The	
  predicAve	
  performance	
  
is	
  dependent	
  on	
  the	
  type	
  of	
  
observaAon	
  and	
  the	
  
required	
  spaAotemporal	
  
accuracy.	
  

Heterogeneous	
  sensor	
  network	
  op&misa&on	
  

OpAmisaAon	
  of	
  heterogeneous	
  networks	
  aims	
  to	
  exploit	
  the	
  
benefits	
  of	
  using	
  different	
  sensing	
  techniques	
  for	
  
environmental	
  variables,	
  boosAng	
  its	
  interoperability,	
  
complemenAng	
  each	
  other	
  weaknesses.	
  

Under	
  different	
  precipitaAon	
  intensiAes	
  (high	
  /	
  low	
  –	
  shown	
  
on	
  leg),	
  lack	
  of	
  informaAon	
  varies	
  (shown	
  on	
  right).	
  This	
  lack	
  
of	
  informaAon	
  drives	
  the	
  opAmal	
  heterogeneous	
  sensor	
  
network	
  design,	
  considering	
  that	
  the	
  contribuAon	
  of	
  
informaAon	
  by	
  each	
  sensor	
  has	
  parAcular	
  characterisAcs.	
  

Incorporate	
  heterogeneous,	
  uncertain	
  data	
  into	
  models	
  

IncorporaAon	
  of	
  biased,	
  uncertain	
  and	
  incomplete	
  
informaAon	
  is	
  the	
  key	
  in	
  the	
  use	
  of	
  ciAzen’s	
  observatories	
  
informaAon	
  into	
  hydrological	
  operaAonal	
  forecasAng	
  models.	
  
The	
  idea	
  consists	
  not	
  in	
  disregarding	
  poor	
  quality	
  informaAon,	
  
but	
  to	
  use	
  it	
  in	
  awareness	
  of	
  its	
  quality.	
  
	
  

Experiments	
  carried	
  out	
  in	
  hypotheAcal	
  condiAons	
  reveal	
  that	
  
this	
  approach	
  is	
  feasible,	
  and	
  may	
  provide	
  more	
  accurate	
  
forecasts	
  in	
  the	
  case	
  of	
  flood	
  forecasAng.	
  Sta&c,	
  dynamic	
  and	
  
intermiYent	
  sensors	
  were	
  tested.	
  

In	
  common	
  pracAce	
  
streamflow	
  observaAons	
  are	
  
assumed	
  available	
  (or	
  
intermiKent)	
  at	
  each	
  model	
  
Ame	
  step,	
  usually	
  1	
  hour.	
  
However,	
  in	
  case	
  of	
  social	
  
sensors,	
  these	
  observaAons	
  
might	
  arrive	
  at	
  any	
  random	
  
moment	
  different	
  than	
  the	
  
model	
  Ame	
  step.	
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