
Drone Warriors
MICHAEL BENGSTON, MICHAEL HABISOHN, JUSTIN LANGUIDO, CHRISTIAN WILLIAMS



Background
➢ 4 main variables in crop growth

○ solar radiation
○ air temperature

■ has the greatest effect on growth. 
○ humidity 
○ precipitation

➢ This work focused on the last three



Prior Works
➢ Steven E. Hollinger and James R. Angel looked at a 30 year period to define 

“normal” weather conditions
➢ From normal conditions, they defined four thresholds

○ Absolute minimum
○ Absolute maximum
○ Optimum minimum 
○ Optimum maximum

➢ Correlation between amount of precipitation and crop growth
○ Too little→ weak roots and talks, too much→ disease



Applications
➢ Industry is currently focused on thermal imaging 

○ Existing options are very expensive
○ Data quickly becomes obsolete
○ Only provides information about one of four variables

➢ To measure all of the variables, we used the following
○ Bosch BME680 Breakout Board
○ MLX 90614 IR Thermometer
○ MT3339 All-in-one GPS 



Data Acquisition (DAQ) Program: Setup



DAQ Program: GPS Setup and Data Retrieval



DAQ Program: .csv Format



Hardware



Communication



Bosch BME680



MLX90616 IR Thermometer



MT3339 All-in-one GPS
$GPRMC,081836,A,3751.65,S,14507.36,E,000.0,360.0,130998,011.3,E*62



MicroSD Card Reader/Writer

BMEtemp, BMEpress, BMEhumid, BMEgas, BMEalt, GPSlat, GPSlong, IR_ambC, IR_objC, IR_ambF, IR_objF



Offline Analysis



Truck Runs



Truck Runs



Truck Runs





Truck Runs



The Roll Cage
➢ Designer

➢ Designer: Justin Languido
➢ Program: Autodesk Inventor 2019

➢ Design Constraints
➢ Low weight
➢ Open yet protective
➢ Secure attachments
➢ Justin is clumsy

➢ Materials
➢ Polylactic acid
➢ Cyanoacrylate Pictured: Crossbars (Orange), Main body V2 (Blue), 

Harness designed by Professor Gollin (White)



Version 1: Computer Render and Physical Prototype



Version 2: Computer Render and Final Design



Schematics



Future Works
➢ Get more densely-packed data using a drone
➢ Take runs with more high-end sensors and compare to initial runs
➢ Redesign instrument package to be more compact


