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Background

•Grapevine viral diseases have a negative impact on vine health, productivity, and grape quality, which 
lead to significant economical loss.

•Lab-based molecular testing is the gold standard for providing reliable and accurate diagnostics; 
however, these tests are expensive, time-consuming and labour-intensive.

•Recent advances in optical remote sensing like airborne hyperspectral images offer tremendous 
potential for non-destructive diagnostics of plant viral diseases before the disease shows any visual 
symptoms.

•This study used airborne hyperspectral images to detect grapevine viral disease in the field that brings 
a fast and reliable way to detect the diseases at large spatial scales.

Acknowledgements

Data collection Data processing

Building disease modelsOutcomes

• Airborne hyperspectral data was 
collected using a Resonon Pika L 
camera.

• To collect quality data, the 
environmental effect is a major 
consideration. The drone needs to fly 
in full sunny condition. The operation 
needs to be done around solar noon 
to keep the data consistent.

• At the same time, the leaf samples 
were collected for lab virus testing 
for ground truthing.

Spectral information per pixel

• The raw data needs to be pre-
processed for radiometric and 
geometric correction to generate the 
hyperspectral cube data.

• The cube data is then processed for 
image fusion and mosaicking by using 
GIS software.

• To identify key wavelengths which 
express the disease canopy 
reflectance, band selection and 
vegetation indices are used. 

• The hyperspectral data contains both 
spectral and spatial information that 
requires large computational power and 
state-of-the-art packages in Python, R, 
and Matlab.

• Various processing pipelines and 
algorithms are tested to build the 
disease model, e.g., partial least squares 
discriminant analysis (PLSDA), support 
vector machines (SVM), K-nearest 
neighbours (KNN), random forest (RF), 
and artificial neural network (ANN)

• The disease models could classify the 
healthy and diseased vine pixels in 
the hyperspectral image.

• Lab testing results were used to 
validate the model. The results show 
about 98% accuracy on red and 78% 
accuracy on white cultivars. 

• A  quick and simple disease map is 
then produced to help the grape 
growers to make a decision to 
control viral diseases.

Conclusion and Perspectives

• This study has developed a rapid, large spatial scale, and reliable disease detection methodology for grapevine viral diseases.
• Further improvements in accuracy can be achieved with additional data covering various varieties and locations.
• The hyperspectral camera can be mounted on a surveillance airplane to detect the disease in a broader area in a shorter time.  
• This technology also has the potential to detect other biotic and abiotic stress other than virus diseases.

Predicted disease map

Machine learning + lab testing results 
to build the disease model


