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Sensing system for symptomatic citrus greening infected leaves using polarized light
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REPORT UPDATE (500 words; summarize your accomplishments )

Single color light emitting diodes (LEDs) were decided to be used in the leaf measurement system instead of regular light
source and band-pass filters for cameras. By using the LED-illumination, the problem with low transmission efficiency of
band-pass filters was resolved. LEDs in 591 nm (target wavelength) and 400 nm (reference wavelength) as well as a LED
driver were purchased and their responses were evaluated and confirmed using a mobile spectrometer. An electronic
circuit was designed for LED illumination system which is able to switch between two wavelengths and also control the
amount of light in each wavelength separately. In order to use the maximum light of LEDs, the angle of LEDs' light were
narrowed down using proper lenses with a field of view of 24°. A box containing two cameras, LEDs, control circuit and
also the imaging platform was design and created. As this box covers the leaf during the imaging and only the LED's light
is illuminated on the platform, the effects of other light sources in the grove can be eliminated so that imaging during the
day is also possible. Also the distance between cameras and leaf can be kept fixed during the imaging. A visible linear
polarizing laminated film was purchased and cut to be placed in front of the cameras and LEDs. The polarizing film in front
of the LEDs and one of the two cameras was set to be in the same direction, however a polarizing film was installed in a
perpendicular direction in front of the second camera.

The frame grabber's software was customized so that it can capture two snapshots from two channels at the same time.
The preliminarily evaluation of leaf measurement system was performed in the Lab with some citrus leaves in different
conditions. Four images were captured from each leaf, two images at 591 nm with parallel and perpendicular polarizing
directions with light source and also two images at 400 nm with the same directions. The visual evaluation of images
confirmed that there are differences between the images from the same scene when they were captured with different
situations. The leaf measurement system is now ready for an experiment in a citrus grove.
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