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Drones

• Known as Unmanned Arial Vehicle (UAV)

• Flying robots

• Different sizes and shapes (fixed-wing, flapping-
wing, rotorcraft, …)

• Applications: Civilian (services, agriculture, 
disaster mitigation, etc) and Military 



Current limitations

• Continuous connection to the base 
station 

• Cannot lose the signal between 
the drone and the base station.

• Continuous monitoring and 
control from the base station



Proposed Smart Autonomous Drone - SAD 

• Equipped with sensors

• Ability to take off, landing and maneuver
autonomously

• Ability to stabilize itself  

• Ability to find its way back to the starting point

• Ability to draw a map of the surrounding

• Ability to find the optimum path  



SAD Benefits

• No need for the connection to exist with the 
base station.

• Can reach places drones could not reach 
before: Disaster Management – exploration 

• Collect new data and offload it when the drone 
is back



Conventional Drone Components
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Drone Operation Structure
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SAD Operation Structure
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Take off / Landing

Take-off Mode:

Up_S > Threshold_1 → Increase Motors’ 
speed

Landing Mode:

Down_S > Threshold_2 → Decrease  
Motors’ speed

Flying Mode:

Up_S > Threshold_1 & Down_S > 
Threshold_2 → Maintain  Motors’ speed



Stabilization
6-degree of Freedom: Pitch, Roll, Yaw

IMU measure X, Y, Z



Stabilization



SAD – Where from Now

Challenges:

• Commercial Fly controllers are Black Box

• Existing open-source fly controller software are outdated, or do not support the 

proposed system: ardupilot – MultiWii

Current stage:

• Stabilization algorithm 

• Improve the performance by considering the feedback from the motors to the 

decision-making unit using Hall Effect Sensors.

Future stages

• Object detection and avoidance 

• Scanning and mapping 

• Routing and best path determination 

• Extra features: using cameras 



Thank you for listening 

Questions?
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