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Ground Penetrating Radar

» GPR transmits pulses of EM energy from a
transmitting antenna

» Energy reflected by discontinuities is captured by
a receiving antenna

» Information is captured as amplitude response at
a given travel time
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Figure 3. Radar profiles from three antennas (500 MHz, 800 MHz, 1 GHz) along a transect across the center of eight roots of similar size (5 cm di-

ameter) buried in the sand pit at depths of 15-155 cm. GPR reflectance (no. pixels within threshold range)

EFFECT OF ELEVATED CO, ON COARSE-ROOT BIOMASS IN FLORIDA

Detection of tree roots and determination ofTroot diameters by ground SCRUB DETECTED BY GROUND-PENETRATING RADAR

penetrating radar under optimal conditions
Damier B. Stover. ™ Frank P. Dav.! Joun R. Burvor.? anp Bert G. Drake®

CRAIG V. M. BARTON'? and KELVIN D. MONTAGU' \Department of Biolagical Sciences, Old Dominion University, Norfolk, Virginia 23529 USA

! Forest Research and Development Division, State Forests of NSW, P.O. Bax 100, Beecroft, NSW 2119, Australia S, Fm.;r Se_rlvkw._smheu:w Re.waw;b S.rmml. Research ll"riangie Park, North Camﬁ:_m 27709 USA

2 Corresponding author {crapba@ ginsw.gov.au) Er R Center, . Maryland 21037 USA




GPR Potential in Roots and Tubers

» Genetic Improvement
» Non-destructive Phenotyping

» Marker Assisted Selection
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Research Question

» Can early bulking in cassava be detected
utilizing Ground penetrating Radar?




Trial Design

+ X T Scan Lines and Direction
y
Orientation

* Cassava Positions
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» 3 Varieties of Cassava I

» 4 planting dates
» 5 plants per planting date

» Data capture at 5 cm intervals

» Plants harvested and weighed (fresh weight and
dry weight)




Data Pre-Processing

Filtered Data Data Migration Hilbert Transform of Da




Wet Weight by Pixel Count

R Squared Distribution Bootstrap (1000)
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Wet We'lght by Pixel Count (HMC -1) R Squared Distribution Bootstrap (1000)

y = 0.0958x - 224.15
R2 = 0.54
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Wet Weight by Pixel Count (SM 1219-9)

y = 0.1281x - 557.46
R2 =0.81
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Wet We'lght by Pixel Count (M NGA (| 1) R Squared Distribution Bootstrap (1000)

y = 0.0699x - 91.993
R2=0.74
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Actual Versus Predicted Weights
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Variety HMC - 1

Actual Wet Weight by
Age

Predicted Weight Predicted Weight
(General Model) by Age (Variety Model) by Age
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Variety SM 1219-9

Predicted Weight
(General Model) by Age
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Variety M NGA 11

Predicted Weight

(General Model) by Predicted Weight

(Variety Model) by Age

Actual Weight by Age
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Root Bulking Rate Across Varieties

Predicted Weight
(Variety Model) by Age
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Discussions

» Equipment design
» Field capabilities
» Spatial Resolution
» Signal Polarity
» Soil Conditions
» Varying soil
» Varying soil moisture
» Objects in soils
» Plant Development

» Root architecture variations
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