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About me

Plantenna
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https://www.youtube.com/watch?v=GBTeQOneymc
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Water Usage...

Water withdrawal by sector in the world (per cent), 2010
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Agriculture accounts for 69 per cent
of annual water withdrawals.

0
WORLD
UN-Water: SDG 6 Synthesis Report 2018 on Water and Sanitation
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Greenhouse Gas Emissions...

Greenhouse gas emissions by economic sectors
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IPCC, 2014: Climate Change 2014: o .
Synthesis Report. Direct GHG emissions Indirect CO, emissions
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Energy Usage...

Industrie (zonder agro)
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Climate Change...

9

Projected impact of climate change on agricultural yields
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Source: Ciine W., 2007, Global Warming and Agricuiture.
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With a Growing Population...
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Solution?
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Solution: increase the yield!

Arable land needed to produce a fixed quantity of crops (1961 = 1), 1961 to
2014 -
1

0.8
0.6 Improve further using
precision agriculture
0.4 —> precision info!
World

Yy

0
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Source: UN Food and Agriculture Organization (FAO) https://ourworldindata.org/crop-yields OurWorldInData.org/land-use * CC BY
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Current sensor solutions

ChIoroBbyII qu'orometrs Moving systems Handhelds

Panomex

Sample Clip

WALTZ MicroRAM

Humidity Sensor
(inside of box)

Thermocouple
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...Remember?
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Plantenna Vision: Go Small, Go Cheap... Go Wireless!
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Many different sides to Plantenna
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The Role of . o
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Scenario Changes!
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Concept — Flexible PCB V1.0

Humidity,
Temperature &
Air Pressure
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Groningen
University of Applied Sciences
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Credits: Steven Bauer
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Put Antenna on a Plant Human — Effect?

Paddle Paddle Paddle

Turntable

Turntable

Measurement Measurement Measurement Measurement
‘Antenna A Antenna A Antenna ‘Antenna

Vertical Horizontal i o Vertical Horizontal<

Paddle

(a) (b) (d)

L.A. Bronckers et al., “Uncertainty in reverberation-chamber antenna-efficiency measurements in the presence of a phantom,

IEEE Transactions on Antennas and Propagation, vol. 68, issue 6, pp. 4904-4915, June 2020.
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Total Efficiency [%)]

100

80

70

60

Put Antenna on a Plant Human — Effect?
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Use Plant as Antenna?

Credits: Tudor Popa
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Use Plant as Antenna?
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S-parameters of the setup

-20 -

-30 -

-40

-50 -

Magnitude (dB)

-60 -

-10 T —— \I/-\

Target

70 Frequency
—S
-80 e S,
-90 ' ;
0 0.5 1 1.5
Frequency (GHz)

Credits: Tudor Popa



4 L p— | Corner Reflector

UNIVERSITY
OF TWENTE.

TU/e

Radar

Credits: Natalia Antonyuk

24 Plantenna: Creating an Internet of Plants for a Sustainable Future



2k reference P
\ wet 1 / /\
e \\ wet 2 |\. / ™

. \ wet 3 | |
40 \ dry 4 \Z
50 - ' \ dry 5 P

dry 6

amplitude (dB)

|\

% 7 02 s ¥ - o 07 o8 28 i U N IVE R S ITY
Credits: Natalia Antonyuk OF TWE NTE

25  Plantenna: Creating an Internet of Plants for a Sustainable Future TU/e




Many Thanks From/To...

Dr. ir. Harijot Bindra Dr. Vojkan Vidojkovic Dr. ir. Sander Bronckers
Assistant Professor @ Associate Professor @ TU/e, Assistant Professor @ TU/e,
UTwente, Integrated Circuit Integrated Circuits Electromagnetics

Low-Voltage Low-Energy RF & mm-wave circuits for Metrology for Antennas and

Design techniques for sensing & communications, Wireless Systems
readout c1rcu1ts' and data integration of electronics e @R

conversion and plants
h.s.bindra@utwente.nl v.vidojkovic@tue.nl

Natalia Antonyuk, Steven Bauer, Tudor Popag, ...

And the rest of the plantenna team! https://www.4tu.nl/plantenna/en/
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