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Activity's Overview

 WSN Discovery
e Signal Collections
e Topology-Cost Generation






WSN deployment spotting

Measured signals:

Ambient Temperature [°C]
Surface Temperature [°C]
Solar Radiation [W/m”"2]
Relative Humidity [%]

Soil Moisture [%]
Watermark [kPa]
Rain Meter [mm
Wind Speed [m/s]
Wind Direction [°]




WSN deployment spotting
P F L (monitorin

9) .
Measured signals:

e Primary Buffer Voltage [V]

e Secondary Buffer Voltage [V]
e Solar Panel Current [mA]

e Global Current [mA]






WSN deployment spotting

Measured signals:

e Air Pressure [hPa]

e Air Temperature [°F]

e Relative Humidity [%]

e Wind Direction [rad]

 Wind Speed [Km/nh]

 Rain Amount [inch]

e Rain Duration [inch/n]

e Rain Intensity [inch Hg]

e COZ2 Density (parts-per-million)
e Sound Level (db)







WSN deployment spotting
nge Lab

Measured signals:

e Battery [W, V, mA 7]
e Temperature [°C]

e Light [A/W 7]

e IR[A/W 7]



Padova University & CaRiPaRo



WSN deployment spotting

Measured signals:

e Temperature [°C]

e Humidity [%RH]

e VVoltage [V]

e Photo Sensitivity (320-730 nm) [A/W]

e Photo Sensitivity IR (320-1100 nm) [A/W]



e . Signal Collection

*WSNname

MatLab

developed
tools * analysisandcollection_main
* : plot1
* : dettagli




23 nodes
43 days
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23 nodes
43 days
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“Signal Collection
St Bernard EPFL deployment Selections

Campaign A - Meteo
* Nodes: 23/23; frame length: 5 min; # of collected frames: 742
 Starting time: October 3rd, 2007 12:35:37 PM, Wednesday, G.M.T.
« Stopping time: October 6th, 2007 02:35:37 AM, Saturday, G.M.T.

Campaign B - Meteo
. * Nodes: 22/23; frame length: 5 min; # of collected frames: 756

b Starting time: October 19th, 2007 12:35:37 PM, Friday, G.M.T.

5?_§tart|ng time: October 2nd, 2007 07:06:05 AM, Tuesday, G. M.T.
- *Stopping time: October 19th, 2007 12:06:50 AM, Friday, G.M.T.




23 nodes
62 hours
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23 nodes
62 hours
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22 nodes
63 hours

St Bernard (EPFL)
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22 nodes

Signal Collection ( &3 hours
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22 nodes

ID transmitting node
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22 nodes
16 days
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“Signal Collection
LUCE EPFL deployment  Selections

Campaign A - Meteo
* Nodes: 85/87; frame length: 5 min; # of collected frames: 865
 Starting time: January 12th, 2007 03:09:26 PM, Friday, G.M.T.
» Stopping time: January 15th, 2007 03:13:26 PM, Monday, G.M.T.

Campaign B - Meteo
* Nodes: 72/87; frame length: 5 min; # of collected frames: 841

 Starting time: May 6th, 2007 04:09:26 PM, Sunday, G.M.T.

Startlng time: February 2nd, 2007 05:09:26 PM, Friday, G.M.T.
:_,_{§_;:tp*pp|ng time: February 18th 2007 07:09:26 PM Sunday, G.M.T.




85 nodes
72 hours

LUGE (EPFL)
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85 nodes
72 hours
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85 nodes
72 hours

Campaign A




72 nodes
70 hours

LUGCE {EPFL)
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72 nodes
70 hours

*1 *Signal Collection
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72 nodes
70 hours

Campaign B
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CitySense deployment

71999 [ 2000 | 2001

airPressure [HundredPascal, hPa]
airTemperature [Celsius Degree, C]
avgWindDirection [Degree, deg]
avgWindSpeed [Meters per Second, m/s]
co2Density [Parts per Million Vol, ppmv]
co2Temp [Celsius Degree, C]
largeParticles [Count, cnt]
maxWindDirection [Degree, deg]
maxWindSpeed [Meters per Second, m/s]
minWindDirection [Degree, deg]
minWindSpeed [Meters per Second, m/s]
precipAmount [Inch, in]
rainDuration [Seconds, s]
rainIntensity [Millimiters per Hours, mm/h]
relativeHumidity [Percent, %]
smallParticles [Count, cnt]
soundLevel [Decibel, dB]
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“Signal Collection

CitySense deployment Selections

Campaign A - airTemperature
: * Nodes: 8/25; frame length: 60 min; # of collected frames: 887
. - Starting time: October 14th, 2009 02: 01 57 PM, Wednesday, G.M.T.
‘ . * Stopping time: November 21st 2009120157 AM Saturday, G.M.T.

Campaign B - minWindDirection
- * Nodes: 8/25; frame length: 60 min; # of collected frames: 888
tartlng tlme October 14th, 2009 01: OO 01 PM Wednesday, G.M.T.

Campaign C - rainDuration
* Nodes: -; frame length: -; # of collected frames: -
 Starting time: -
» Stopping time: -




8 nodes

Signal Collection ( 37 yays
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8 nodes

Signal Collection (_ 37 yays

Campaign B

CitySense2003
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“Signal Collection

Orangelab deployment Selections

Campaign A - light
* Nodes: 71/86; frame length: 15 min; # of collected frames: 65

Campaign B - temperature
* Nodes: 75/86; frame length: 15 min; # of collected frames: 65

Campaign C - battery
.+ Nodes: 70/86; frame length: 15 min; # of collected frames: 65

Campaign D - IR
* Nodes: 77/86; frame length: 15 min; # of collected frames: 65

e For all the campaigns
:;S‘tartlng time: August 26th, 2008 02:46:46 PM, Tuesday, G.M.T.
J_;_.',{t=j-ﬂ;:'-:_‘oﬁp|ng time: August 27th, 2008 07:31:07 AM, Wednesday, G.M.T.
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~Signal Collection ( 37 gays
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“Signal Collection

DEI deployment Selections

Campaign A
* Nodes: 37/68; frame length: 5 min; # of collected frames: 783
 Starting time: March 13th, 2009
: March 16th, 2009 (after 65 hours from the beginning)

S Campaign B
S * Nodes: 45/68; frame length: 5 min; # of collected frames: 756

. Startlng time: March 19th, 2009
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ID transmitting node

DEI| deployment
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”T pology-Cost Generation

*WSNname

MatLab
developed
tools

signal_viewer

topology
id_costs

*_topologymaker
topology_generator



Multi-hops
Energy aware
Realistic




TinyNode
Pix~ [-11,+10] dBm
Sensitivity ~ -100 dBm

fc= 869 MHz




' 3 WSN430
Pix~ [-30,+10] dBm
Sensitivity ~ -88 dBm

fe = 315/433/868/915 MHz




Tmote SKY
Pix ~ [-25,+0] dBm
Sensitivity ~ -90 dBm

fc=2.4 GHz




in each .mat file!

Costs

Where:
* the Real Signal [Nxt] matrix is called g t t

.« the Ids-Costs [Nx3] matrix is called id_casts
.« the 2™ column of id_costs is the # of hops

_» the 3" column of id_costs is the TOT P« [dbm]
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