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Project 1. Improved spray application and objective evaluation system for control of FHB.
1. What major problem or issue is being resolved and how are you resolving it?

The overall goa of this project is the further improvement of the fungicide application system
and fungicide coverage evaluation system against FHB (Scab).

The fungicide coverage evaluation system is based on computer-based fluorescence imaging
technology. A fluorescence dye is mixed with spray chemical (fungicide) and the image of the
spayed grain head is acquired with a computer imaging system. One important aspect of this
computer imaging system is the development of image processing and analysis techniques for
guantifying the coverage on grain (barley/wheat) heads. A hybrid optimum algorithm (based on
two different histogram based automatic segmentation techniques) has been developed and it
provided an error of 2% as compared to visua evaluation (test on 530 sprayed images). Work is
further planned to increase its capability to determine the total number of droplets.

Investigation was also conducted to evaluate the possibility of using GFP (Green Fluorescence
Protein) to replace fluorescence dye. The images of sprayed heads acquired by the computer
imaging system provides information of spatial distribution of droplets on grain head. The visual
observation of those raw and segmented images (only showing the droplets) can be very
informative regarding the performance of a given spray application system and its associated
parameters. Thus, atechnique was developed to store those images in computer in an efficient
manner while containing significant information. Wavel ets transformations were evaluated to
compress sprayed grain head (wheat and barley) images. Four different parameters were used to
eva uate the performance of different wavelet techniques. Wavelets transforms (such as Haar,
db6, db4 and Sym4) showed satisfactory performance for compressing grain head images.

Another aspect of the fungicide coverage evaluation system is to determine effect of the different
dye concentrations on spray coverage on grain heads and subsequently determine the optimum
dye concentration. Data were statistically analyzed for determining the effect of different dye
concentrations with a common fungicide on total spray coverage of wheat and barley heads.
Work is continuing to study further the effect of different dye concentration (with common
fungicide) and to determine optimum dye concentration. Work is aso planned to use high speed
computer imaging for determining the effect of selected spray application parameters on spray
coverage.

For fungicide application system, a prototype was built for air-assisted fungicide spray in
greenhouse. It allows the chemical (fungicide) to mix within a stream of forced air. Chemical is
sprayed on the plant (grain heads) in an angular fashion (with respect to grain head) using
forward and backward mounted nozzles. Work is planned to evauate its performance this year.
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2. What were the most significant accomplishments?
An optimized algorithm was developed for objective quantification of spray coverage of sprayed
wheat/barley heads. Thiswork has been presented in International ASAE summer meeting in

2000 at Milwaukee, Wisconsin. The prototype for air-assisted sprayer configuration (for
greenhouse) shows promises for increased spray coverage on grain heads.
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continue the list on the next page.
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