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Prototype Design

Conclusion

Problem Statement

Develop a drone-based system to 
monitor palm farms using 
temperature, imaging ,humidity, 
and CO₂ data to detect problems, 
identify diseases, and support better 
decisions with less human effort.

High temperatures reaching 60°C 
and the large scale of palm farms in 
Saudi Arabia make manual 
inspection inadequate, often 
delaying issue detection and 
highlighting the need for a more 
reliable and timely monitoring 
approach.

Project Objective Drone-based inspection system provides an 
efficient solution for smart agricultural monitoring 
using integrated drones and stations. Future 
improvements include developing a custom PCB 
and optimizing the system for scalable 
deployment. Compared with conventional 
monitoring methods, it enables faster and wider 
field inspection for smart farming applications.
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Constraints
Weight between 0.5–2.5 kg

Sensors work in 10–45 C

Setup time ≤ 15 min

Data stored locally (128 GB) 

Safety factor ≥ 2

Efficiency ≥ 80%

RBAC required

Electronics operate up to 60C

Specifications
Sampling rate: ≥ 1 Hz 

Sensor accuracy: CO₂ ±50 ppm 

Temperature ±1.5°C ,Humidity ±3% 

Operated by one trained user 

Mission coverage treated as a trade-off 

Thrust-to-weight ratio > 1.8 

Center of gravity within ±0.5 cm 

Alert with recommended action 

Email/OTP authentication 

File validation system 

Integrated Specifications
File validation system 

Data linked to GPS (≥ 1 Hz)

Completes one mission/test

Endurance 25–30 min

System latency ≤ 3 s

Proper sensor placement and balance

•KSA hosts over 30 M palm trees. 
•The Kingdom is one of the world’s 
leading date producers. 
•Annual production reaches 
approximately 1.5 M t of dates. 
•Palm agriculture contributes 
significantly to the national 
economy and food security. 
•Date production is distributed 
across multiple regions across Saudi 
Arabia. 
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