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Abstract
Agriculture covers approximately 40% of the Earth's land surface 
and is an indispensable component of human survival. However, 
farmers are confronted with a myriad of challenges, including the 
menace of wildfires, suboptimal pest control, and insufficient 
water management. Wildfires threaten crops, resulting in 
substantial losses in revenue for farmers and food quality. 
Improper pest control can lead to excessive use of pesticides, 
which can inflict damage on crops and environment. Inadequate 
water management can cause a reduction in crop yields, 
wastewater, energy, and trigger pollution. Given the significance 
of agriculture, effective solutions to these challenges are critical 
to ensure the continued success of the industry. 
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Agriculture Maintenance & Crop Monitoring Drone

Research Challenges
q Multi-Functional Drone

q Lack of directions provided with drone kit
q Yaw, pitch & roll adjustments, calibration & stability
q Weight distribution of 3 features applied onto a single 

drone, including placement of Arduino & 9V batteries
q Weather during testing process

q Pesticide Dispenser - Feature 1
q Proper dimensions of hose, pump/motor & tank

q Fire Detection - Feature 2
q Smoke sensor threshold & sensitivity with Arduino IDE 

software
q Soil Moisture Levels - Feature 3

q Accuracy with soil moisture percentage readings 
q Soil moisture level thresholds (dry, healthy, wet)
q In ADC (Analog-to-digital converter) peripherals & % values

Objective

q Successful implementation of Multi-Functional Drone
q The 3 features are interchangeable
q Proper values were determined for smoke sensor 
threshold and soil moisture thresholds
q Arduinos are accessible on both sides to alter code
q Low stability during flying process due to weight 
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q Develop a multifunctional three-in-one drone that can: 
q Detect fires & providing alerts aurally with beeping sounds 
q Dispense pesticides
q Monitor soil moisture to regulate water levels

Estimated Cost
$450


