SOIL MOISTURE WIRELESS SENSORNETWORKWITHANALOG SCATTER
RADIO, LOWPOWER, ULTRA-LOW COST, AND LOW COMPLEXITY

SPYRIDON-NEKTARIOS DASKALAKIS, STYLIANOS D. ASSIMONIS, AND AGGELOS BLETSAS
SCHOOL OF ELECTRONIC AND COMPUTER ENGINEERING, TECHNICAL UNIVERSITY OF CRETE, CHANIA, GREECE

3. TOPOLOGY APPROACH 5. SDR READER 7. SENSOR CALIBRATION

e

Precision agriculture applications:
Environmental variables monitoring @ soil moisture.

Necessity:

— Classic WSN approaches > 1000 nodes!
— Cost, Scalability, Power constraints.

Carrier Emitter Sensor, SDR Reader
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Ultra-large scale, ultra-low power, ultra-low cost envi-
ronmental sensing.

Solution: Bistatic Backscatter radio networks!
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Bistatic - dislocated topology. ,_

. . . © IDIPOLE ANTENNA
Semi passive tags (Energy assisted). U
Low-cost carrier emitter @ 868 Mhz. - %1 2L SDR DVE.T |
1 Receiver low cost commercial software defined | ' USB DONGLE
radio(RTL-SDR).

Low bitrate (sensing)=> Ranges > 100m! e SDR RTL2832U USB dongle.

e Ebay cost: 63.

4 i T AG I MPLEMENTATION e Single FFT receiver Algorithm: (i-th tag subcarrier fre-
quency)
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e Antenna load switching @ F,,.
e When carrier with F. — Subcarriers @F,. + Fs.,.

e Single RF switch/transistor, pW communication!
(RFIDs)
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