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ABSTRACT: 
The purpose of this talk is to advocate the potential data drone uses in melon produce industry in response to the Wright Brothers Age 2.0.  

Amongst the top five ranking vegetables and fruit crops in the USA, the amount of imported melons has increased by 667% from 306 million pounds in 1970 to 2348 million pounds in 2012, while the production in the USA has just increased by 39% from 4259 million pounds in 1970 to 5943 million pounds in 2012 (USDA, 2014). In addition, there were 33 deaths and 146 total cases in the outbreak of Listeria in 2011 alone. All above poses big challenge to melon security in terms of produce and safety (USDA). 
Precision agriculture, together with other high priority technologies (i.e., improved crop protection, irrigation) has the potential to increase global crop yields as much as 67% (Rosegrant et al., 2014). In this talk, we suggest a project in precision agriculture using UAV (unmanned aerial vehicle) or “Data-drone” as we call it to help manage both the quantity and quality of melon produce. Whereas under conventional management farm fields receive uniform applications of fertilizers, irrigations, pesticide, etc., these fields will be treated with customized management inputs based on varying soil type, water stress and crop growth dynamics with precision agriculture principle (Mulla, 2013). A low-cost data-drone platform capable of in situ soil physics testing and multispectral imaging, together with image post-analysis software, serves the data collection purpose for making management decisions. Firstly, the data-drone can be used to perform in situ soil physical test and collect soil samples for other soil tests and analyses in lab. Secondly, real-time imagery with high spatial resolution (centimeters) can be acquired for growing melon by RGB, near infrared (NIR) and thermal infrared (TIR) cameras. Based on the analysis tool, information about water stress, status of crop, weed, insect and disease can be extracted for optimized irrigation, precision application of fertilizer, insecticide, fungicide and herbicide, respectively. Meanwhile, grazing animals on or near cropland are also monitored to prevent introducing pathogenic bacteria to the soil. In addition, pre-harvest yield estimation will be given for production decisions. 
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BIOGRAPHY: YangQuan Chen joined University of California, Merced in summer 2012 with a vision to promote the wide-spreading use of low cost data-drones in precision agriculture and environmental monitoring. His unmanned aerial systems (UAS) team at UC Merced has been pursuing research excellence in innovative use of data-drones for crop, water, soil, dust, air, and fire etc. Dr. Chen received Ph.D. from Nanyang Technological University Singapore in 1998. His current areas of research interest include: applied fractional calculus in controls, signal processing and energy informatics; distributed measurement and distributed control of distributed parameter systems using mobile actuator and sensor networks; mechatronics; multi-UAV based cooperative multi-spectral “personal remote sensing” for precision agriculture and environmental monitoring. He is an Associate Editor for Acta Montanistica Slovaca, IFAC journals of Mechatronics and Control Engineering Practice, Fractional Calculus and Applied Analysis, ASME journal of Dynamical Systems, Measurement and Control, IEEE Transactions of Control Systems Technology, ISA Transactions.   He serves as the Topic-Editor-in-Chief in “Field Robotics” for International Journal of Advanced Robotic Systems, a Founding Associate Editor for Unmanned Systems and a Senior Editor for International Journal of Intelligent and Robotic Systems.  Dr. Chen is a member of ASPRS, AUVSI, AMA, IEEE, ASME, AIAA, and ASEE.

For additional info contact: Mr. JD Allen, Manager, California Melon Research Board
531-D North Alta Avenue, Dinuba CA 93618. 559-591-0435  PH 559-591-5744  FX

jdallen@tabcomp.com; www.cmrb.org
