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Introduction

Proximal Soil Sensing (PSS) involves the use of portable soil sensors mounted
on a mobile platform = on-the-go soil mapping

Vs. Grid sampling :

* Produce higher soil measurement density
» Reduces overall errors of thematic soil maps (Adamchuk et al., 2004)

Development of geostatistics :
* representative soil sampling locations (spots) can be selected effectively
* reducing the need to sample the entire field

Requires a reliable platform to gather various in situ soil measurement
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Introduction : On-the-Go Platform
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Research Objective

To develop a robust automatic OSA

platform that would efficiently prepare the
soil, perform multiple ISE measurements

and restore effect of soil disturbance.
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Methodology :

* The new design features :

e Motor

sa/“‘”

L ‘:-
i

1. Two sets of parallel linkagesj
* reduce digging curvature
* reduce platform vibration |
 reduce sampling footprint __EL i.nma—e'—

(a) (b)
Fig. 1. Digging curvature comparison between (a) the old and {b) the new OSA design

J I
* SolidWorks (Dassault Systemes : f ‘ '[
optimized the On-the-spot Soil J |
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2. Sprocket-chain mechanism to drive the blades:
* minimize electrical noise
e provided more ground clearance

3. Alinear actuator for automatic covering of the sampling hole.

4. Three Teejet XR11002VK nozzles for a better ISEs cleaning
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Methodology : OSA Electronics
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Depth Sensing Digging

L
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Methodology : OSA i% =
Control Design : |
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Methodology : OSA Digging Control
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Methodology : OSA DAQ and GUI
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Methodology : Field Test

Sampling
* Measure soil soluble nitrate, phosphate and pH

E—

15 locations in a 12-ha sandy loam field in | OSA Field Test
November 2018 a few days after soybean
harvesting

Field 2 mpus, MeGill University 8

Calibration

* Soil soluble nitrate (2M KCI ext.) and
orthophosphate (Mehlich 3 ext.): using Lachat
QuikChem® 8500 FIA+ (Lachat Instruments,
Milwaukee, Wisconsin, USA)

e Soil pH 1:1 using glass pH combination ISE

Data filtering

e Questionable soil-ISE contact and/or inefficient
ISE cleaning) were removed from the dataset
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Fig. 6. Typical OSA digging control output




Results
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Conclusion

* The optimized OSA successfully conducted the DSM of multiple soil chemical
properties

* The digging control was able to manage the digging load

* Average digging time was <10 s at 2-cm depth, 60 s to complete whole
operation

e The Sb pH ISE was able to predict soil pH with R? of 0.55

e Future testing is scheduled to cover greater range of field conditions
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