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Integrated Soil Physical Properties 
Mapping System

Two wavelengths soil 
reflectance sensor 

Soil mechanical resistance 
profiler with an array of 

strain gage bridges

Capacitor-based 
sensor

2003 - UNL 
(Lincoln, Nebraska) 

Volumetric Soil Water Content

R2 = 0.85

SE = 3.9%
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Gravimetric Soil Water Content

R2 = 0.85

SE = 2.7%

0%

5%

10%

15%

20%

25%

30%

0% 5% 10% 15% 20% 25% 30%

Sensor measurement

L
a
b

o
ra

to
ry

 m
e
a
s
u

re
m

e
n

t

Bulk Density Prediction

Volumetric Moisture 
R2 = 0.50

Soil Mechanical Resistance 
R2 = 0.19
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Bulk Density

R2 = 0.69
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Variable-Depth Planting

2012 – McGill University
(Ste-Anne-de-Bellevue, Quebec)

Depth control leverage

Linear actuator

Fixed depth Soil 
moisture sensors
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Soil Moisture Sensor

y = -0.08x + 0.45

R2 = 0.98

y = -0.07x + 0.35

R2 = 0.91
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Loamy soil
Sandy soil
Linear (Sandy soil)

SE < 2.5%

Capacitance probe

Lab data Topography 

Sensor Fusion

Soil ECa

Soil pH 

Soil Reflectance 

2018 Planter-Based System

Capacitance Moisture Sensor Soil Temperature Sensor

PSC-SSS Series 
https://www.processsensors.com
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Soil Color Sensor 

EZO-RGB
https://www.atlas-scientific.com

Measurement Depth Sensor

Sorbothane

Additional 
sensor 
input

Amplifier

MyDAQ

Arduino Mega

PSC-SSS 
Temperature 

Sensor

Co-Axial Input

Sorbothane

Data Acquisition System 2018 Planter-Based System

2018 Test Site Field Elevation
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Soil Moisture Maps

SE = 0.073 ml/ml

Point-Based Validation

Veris iScan Precision Planting SmartFirmer

Future Work

• Relieve side pressure on the sensor

• Incorporate vis/NIR spectrometer

• Modular design approach

http://adamchukpa.mcgill.ca
E:mail: viacheslav.adamchuk@mcgill.ca
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