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Grape Sensing, Pathology, and Extension at Cornell AgriTec
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Plant chemistry changes light reflectance( sy
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Blue (400-480 nm)
Green (480-600 nm)
Red (600-680 nm)
Red-Edge (680-750 nm)
NIR (750-1300 nm}
SWIR-1 (1500-1800 nm)
SWIR-2 (2000 2400 nm)
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Chlorophyll
Protein
Starch
Nitrogen
Lignin
Cellulose
Water
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Slide content from Townsend Lab, UW-Madison



Spectroscopy tells us more about plant pathogen
interactions than our eyes can see

Art by Eric Larson

Figure courtesy Townsend Lab UW-Madison



he Gold Lab studies the fundamental and applied science of
plant disease sensing to improve early detection & intervention.
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New NASA Earth System Observatory to Help Address,
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Grapevine virus detection with NASA AVIRIS-NG

Romero Galvan et al. accepted

Random Forest +
SMOTE + Smoothing

Resolution Classification + Unmixing

Test Test
Accuracy Kappa

Fernando —— — 3m : 570, .
Romero Galvan

« Airborne imaging spectroscopy facilitates
scalable early detection of GLRV —
symptomatic and asymptomatic.

« Random forest models accurate from 1m to
5m but perform best at 3m resolution.

* Imaging spectroscopy can supplement
ground methods by more strategically
deploying mitigation efforts.
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B EARTH SCIENCE
REYLY 251 iEp sciences

NEWS

University of Maryland Selected to Lead
NASA's US. Agriculture Consortium

PROGRAM AREA:  AGRICULTURE ‘ REGION:  NORTH AMERICA

ornell:
CSU: Rangelands Hub Specialty Crops &

Stanford Soil Science Hub : A‘H,ULbS
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- NCSU: ARL3>ARL7

?—iSLt') Ms-SU: H20 Hub ARL3—ARL7
RL3 AR - PRS-, & Hubs

Fig. 3: ACRES Multi-Hub & Spoke Model: Showing ARL Advancement for
Each EO-based Hub. Not diagrammed: DEIJ, Janzen, or Comms.
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ABOUT WHAT WE DO QUR IMPACT

Laboratory robots

B. NI vs Sy+aSy C. NI vs Sy D. NI vs aSy

NI NI NI
Sy + aSy Sy i - WaSy

Class Predictions

Class Probabilities

Proximal and near-surface remote sensing Earth observation
for validation and local deployment remote sensing for

scalable deployment
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Combining AVIRIS-NG e
with epidemiological
modeling to predict and
map powdery mildew
epidemics

AVIRIS-NG AVIRIS-NG
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Eller MS Thesis, CSUN
Using Hyperspectral Remote Sensing Techniques to Identify Vitis
vinifera Powdery Mildew in Napa Valley, California




-Cloud-Native, Machine Learning Based Detection

Rubambiza & Romero Galvan et al. accepted

- — —— 9 Ongoing Work
= = = — 9 Future Vision
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Questions?

kg557@cornell.edu
Twitter: @kaltllnmgold

Cornell Institute
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