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	TITLE: Sensing system for symptomatic citrus greening infected leaves using polarized light
	DATE: 3/4/2014
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The insect-spread bacterial infection known as citrus greening or Huanglongbing (HLB) is a very destructive citrus disease and has caused massive losses in Florida’s citrus industry. Early, easy, and less expensive HLB detection based on particular symptoms, such as starch accumulation in citrus leaves, would increase the chance of preventing the disease from being spread and causing more damage. The ability of narrow-band imaging and polarizing filters in detecting starch accumulation in symptomatic citrus leaf was evaluated in this project. Two custom-made HLB detection systems were developed for this purpose.  In the first detection system, leaf samples were illuminated with polarized light using narrow-band high-power LEDs, and the reflectance was measured by two monochrome cameras. Two polarizing filters were mounted in perpendicular directions in front of the cameras so that each camera acquired an image with reflected light in only one direction (parallel or perpendicular to the illumination polarization). Four groups of textural features were extracted and ranked using several feature selection methods. Seven classifiers were evaluated, and the best classifiers and sets of features were selected based on their accuracies. Leaf samples were collected from the ‘Hamlin’ and ‘Valencia’ varieties of citrus. Overall average accuracies of 93.1% and 89.6% in HLB detection were obtained for the ‘Hamlin’ and ‘Valencia’ varieties, respectively. The second detection system was designed as a vision sensor for real-time HLB detection purpose which could work under field conditions. The sensor was first tested and calibrated in a simulated in-field condition in a laboratory. Then it was examined under a real situation in a citrus grove. Two datasets for the in-lab experiment and one dataset for the in-field experiment were collected which contained HLB negative, HLB positive, and zinc deficient samples. The HLB statuses of all the samples were confirmed by a qrt-PCR test. The HLB detection accuracies ranging from 95.5% to 97% were achieved for the in-lab and in-field experiments. Compared to the results of the first image acquisition system, the HLB detection accuracy also increased significantly in both zinc and non-zinc deficient classes.The results of this study showed that the starch accumulation in HLB-symptomatic leaves rotated the polarization planar of light, and this property can be effectively used in a fast and inexpensive HLB detection system.
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