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Motivation
•Sustainable Agriculture and reduced resource usage are very im-
portant, due to the increasing world population

•Optimal irrigation and fertilization only possible by measurements
•Manual measurements are resource-intensive in time and labour
•Automatic measurements are possible with Wireless Sensor Net-
works(WSNs)
–corresponding sensors are required
–usually smaller data resolution
–high node density leads to expensive deployment

Key Concept

•Radio signals can not only be used for communication but to
gather information of the environment

•Additional information can be retrieved ”for free”
•Passive measurements are possible by only using radio signals
which are sent anyway

•Less invasive than manual measurements
•Reliable Long Term measurements are possible, by using fixed
sensor nodes

•Existing solutions use one radio technology for soil moisture[1, 2]
or for biomass[3]

Challenges

•Very noisy data, due to many small scale interferences, as well as
environment parameters, like temperature and humidity ⇒ addi-
tional sensors are required

•Resistant sensor node design, e.g. regarding corrosion
•Gather reliable ground truth data
•Deployment opportunities are highly dependent on farm cycles,
e.g. starting in spring, as well as weather conditions

•Other typical WSN Challenges also apply: Energy/Measurement
frequency trade-off, Node placement, Data transfer
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Fig. 1: Wi-Fi CSI RSSI and SMT50 plotted over time
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Case Study: Soil Moisture Design

PLMN
Base station

Soil

Air

Waterproof box
Microcontroller

Waterproof box
Microcontroller

H

Node 1

Node 2

D

Soilsensor 
Node 1

Soilsensor 
Node 2

Fig. 2: Conceptual sketch of a deployment structure

•ESP32 TTGO T-Beam is used as the platform
•Combination of multiple radio technologies: Wi-Fi 2.4 GHz, BLE,
LoRa, LTE

•SMT50 Sensor is used for ground truth data
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Fig. 3: Simplified Data Flowchart

Case Study: Soil Moisture Deployment

Fig. 4: Overview of the deployment site in

November 2023

Fig. 5: Example Deployment at the ATB in

Marquardt

•Problems with heavy rain led to complications
•First results are promising

First results & Future Work
•Multichannel usage improves the quality of the results
•Filtering of the raw data is needed to reduce the noise
•Larger and longer deployments in the future
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