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Future perspectives
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Limitations
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A common assumption
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Power Consumption ot Common

Power Consumption
Radio Producer
Transmission Recention
(at 0 dBm) P
CC2420 Texas 2E M 28 MW
(Telos) Instruments
CC1000 Texas
(Mica2/Mica2dot) | Instruments 42 mW 29 mW
TR;OOO RF Monolithics 36 mW 9 mwW
(Mica)
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Power Consumption of Some

Sensor Producer Sensing Conzgm;ion
STCNY75 STM Temperature 0.4 mW
QST108KT6 ST™M Touch 7 mwW
MEMS ADI Accelero_meter 30 MW
(3 axis)
2200 Series, 2600 Series GEMS Pressure 50 mwW
T150 GEFRAN Humidity 90 mW
LUC-M10 PEPPERL+FUCHS Level Sensor 300 mW
CP18, VL18, GM60, GLV30 VISOLUX Proximity 350 mW
TDAO161 STM Proximity 420 mW
FCS-GL1/2A4-AP8X-H1141 TURCK Flow Control 1250 mW
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Sensor Energy Consumption
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Management of sensor energy
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Hierarchical Sensing
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Triggered Sensing: An example
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Multi-scale sensing. an example
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Management of sensor energy
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Adaptive Sampling
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Adaptive Sampling (cont’d)

Emerging Techniques for Energy Management in Practical WSNs ATSN 2008



Adaptive sampling (cont’d)
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Adaptive sampling (cont’d)
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Adaptive sampling (cont’d)
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Management of sensor energy
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Model-based Active Sensing
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Our Contribution




Snow Sensor
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Snow Sensor Node

Data transmission

Temperature
measurement

at 100Hz and at 100 kHz
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Snow Monitoring Applications
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Snhow Sensor
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Data transmission

Temperature
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at 100Hz and at 100 kHz
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Energy Conservation
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Our proposal
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Frequency Change Detection
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Algorithm Sampling Algorithm

EstimateF ., by considering the initiaVw samples and s&,=c *F __.;
Define FUID = (1 +(c-2)/4) *F andFdownp = (1-(c-2)/14) *F ..
h,=0 andh,=0;

for (I=W+1; i < DataLength; i++) {
Estimate the current maximum frequert€y, on the subsequence (i-W, i)
if ( | |:curr - I:up | < |Fcurr B |:max | )
h,=h+1;
else if (| F,,,,
h,=h,+1;
else{
h,=0;
h,=0;

_Fdown|<|F -F

curr max | )

}
it (h,>h)]| (h,>h) {
Fs: c* Fcurr';

Fop = (1+(c-2)/4) *Fy

curr?
F

= (1-(c-2)/4) *Fyyp

down curr?
}
}
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Cluster-based Architecture

ATSN 2008
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Data Collection Protocol

BS
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Simulation Setup
1" &

J %
=777

%

6J

%
% n

@' %

% %
@ %

"%

$0

Emerging Techniques for Energy Management in Practical WSNs

%

08

ATSN 2008



Figures of Merit

provides an indication

L% % of the energy saved
" wih the Adaptive
YA @ % Sampling Algorithm
1 N ‘Xi - Xi‘ gives a measure of the
1 — relative error introduced
N i ‘Xi ‘ in the data sequence

reconstructed at the BS
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Parameter selection: ¢, h and W
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Parameters

T896 %IJd7 T69

Communication Protocol

Radio Parameters Parameters
Parameter Value Parameter Value
hello message size 6 bytes
Radio CC1000 ch-ready/bs-ready message size 10 bytes
Frame size 36 bytes data message size 21 bytes
Bit rate 192 Kbps ack message size 2 bytes
. notify message size 13 bytes
Transmit Power (0 dBm) 42 mwW -
Frame size 15s
Receive Power 29 mW Slot size 1s
|dle Power 29 mW Retransmission timeout (t_out) 150 ms
Sleeping Power 0.6 nlv Max number of retransmissions (max_rtx) 2
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Simulation Results

The Adaptive Sampling Algorithm
reduces significantly the number of
samples the snow sensor has to

. acquire (67-79%)

The algorithm can save a lot of
energy consumed by both the
sensor and radio subsystems
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Simulation Results (2)
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Simulation Results (3)

The MRE for ambient temperature is high in all
the scenarios. This is because temperature
values ranges from -3 to 23 C. Small absolute
values can cause an high error

Emerging Techniques for Energy Management in Practical WSNs ATSN 2008



Impact of delivery ratio
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Impact of delivery ratio
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Energy Consumption
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Conclusions
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Conclusions
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Questions?
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