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HLB detection using optical sensors:

The aerial hyperspectral images acquired in December 2011 were analyzed using different classification algorithms. As a
preprocessing step, Savitzky-Golay smoothing was applied to the raw image to remove spectral noise within the data.
Then a support vector machine (SVM) was used to build a mask to segment tree canopy from the other background.
Vertex component analysis (VCA) was use to extract the pure endmembers of the masked dataset. Then spectral angle
mapping (SAM) was applied to classify healthy and the disease infected canopies in the image. To remove false positives,
red edge position (REP) was used. The experimental results were compared with another supervised method,
Mahalanobis distance (MahaDist), and an unsupervised method, K-means. The detection accuracies for the healthy and
HLB infected canopies were 96.1% and 86.7% by SAM, and 92.0% and 86.3% by REP, respectively. Both MahaDist and
K-means methods produced an accuracy of 63.6%.

Ground-based multispectral with thermal imaging was used to remotely collect the spectral data from the top of the healthy
and HLB-infected citrus canopies. The multispectral bands comprised of 12 bands in the range 440-900 nm, while thermal
infrared scanned from 7.5-13.5 um. The support vector machine algorithm was able to classify the imaging data
reflectance with an overall accuracy of about 87% with HLB samples classification accuracy of about 85%. Few bands
such as 560 nm and 710 nm, with thermal band yielded maximum class separability. Moreover, to further expand this
work, multispectral images were collected using six-band cameras with a multi-rotor remote sensing (MRRS) platform.
Currently, the data is being analyzed.

Publications: (1) Li, H., W. S. Lee, K. Wang, and R. Ehsani. 2012. Spectral angle mapper (SAM) based citrus greening
disease detection using airborne hyperspectral imaging. 11th International Conference on Precision Agriculture,
Indianapolis, Indiana; (2) Katti, A. R., W. S. Lee, R. Ehsani, C. Yang, and R. L. Mangan. 2012. Band selection using
forward feature selection algorithm: a study in citrus greening disease detection. Journal of Applied Remote Sensing.
Submitted; (3) Sankaran, S., J.M. Maja, S. Buchanon, and R. Ehsani. Huanglongbing (citrus greening) detection using
visible-near infrared and thermal imaging techniques. Biosystems Engineering. Submitted.

VOC-based detection:

The sampling stage of the project has been concluded and the analysis of the data is being carried out. The Twister
GC/MS data have been analyzed, and a list of 16 biomarkers of HLB infection has been established. Currently we are
testing the hypothesis that these biomarker compounds can also act as ACP attractants by performing additional
chemiluminescence experiments using chemical standards and ACP olfactory proteins. The GC/DMS data are currently
being analyzed. The data were preprocessed using different chemometrics tools such as baseline correction or Principal
Component Analysis for outliers detection and classified using Partial Least Square Discriminant Analysis (PLS-DA). The
result shows that it is possible to discriminate healthy and HLB-infected trees with accuracy of at least 75-80% across the
entire year. Validation of these results is currently being carried out.
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