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TITLE and CONTACT INFORMATION

Project Title Advanced control system for variable rate application of fertilizer and pesticide to trees in the presence of
greening and canker

Principal Investigator A. Schumann Today’s Date 06/21/09

Email schumaw@ufl.edu FDACS Contract Number 72358

Phone (863) 956-1151 Project Duration (years) 1 Year of Project 1
Organization CREC/IFAS, University of Florida Total Direct Funds (current year) $29,846.00

REPORT UPDATE (650 words)

During the first quarter of this research, good progress was made in achieving objective 1): "Complete the exhaustive testing,
debugging and software enhancements of the new variable rate (VR) controller prototypes in commercial groves so that they
can be commercially released within six months".

The prototype consists of a computerized automatic controller for regulating the amounts of agrochemical applied to tree
crops, as practiced in “site-specific agriculture” or “precision agriculture”. It consists of electronic hardware with internal
firmware and matching Windows Mobile 6.0 software on a Pocket PC. Motivation for the development of this new controller
was to assemble a commercially viable modern device which would perform significantly better than existing systems in the
market, at the same or lower cost. The rapidly rising costs of production in 2008 and the increasing number of blank spaces
in greening-infested citrus groves spurred on the rapid development from May 2008 and deployment of the first prototypes in
July 2008. By April 2009, over 50 units were deployed, and 25 more programmed microchips had been supplied to the
prospective licensee, Chemical Containers Inc. of Lake Wales, FL. Chemical containers have been instrumental in the
commercial development of this controller. They facilitated the large-scale deployment and testing of prototypes and have
taken the lead in manufacturing the circuit boards designed by UF/IFAS at the CREC. The new controller is a major retrofit of
the old Chemical Containers “Generation I” controller box, now known as the “Generation II” controller. There are plans to
upgrade the controller’s exterior with a more modern enclosure and add a more convenient liquid crystal display. All
prototype units are performing well and no major failures have been reported.

Main Features:

» Shared operation of one VR controller with multiple agrochemical applicators (e.qg. fertilizer spreader, pesticide sprayer)
 Easy changing of applicators — “plug and play”

* Easy user-friendly setup on a touch screen — no complicated DIP switches and dials

 Wireless convenience — setup is possible some distance from the controller

 Accurate placement of agrochemical with GPS precision

» Automatic compensation for changing ground speed — no need to manually readjust sensors

« A single circuit board replaces multiple timers and electronic modules for greater reliability

Advanced Features:

« Adjustable front and back buffers for precise overlapping of agrochemical applications on targets

« Automatic startup buffer to ensure complete coverage

» Manual speed input is possible in case there is a GPS signal outage

« Additional fertilizer can be allocated to resets as needed to boost their growth

« A canopy fill-in mode avoids skipping canopies with sparse lower vegetation (skirted canopies)

« Selectable application to different tree size classes is possible

« A hardware mode switch allows inversion of sensor logic as used in herbicide sprayers

« A gate height calculator allows quick estimation of the optimal gate height to use on fertilizer spreaders — more features and
utilities are planned
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