
INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC

INL/CON-20-60055-Revision-0

Machine Learning for
Autonomous Drones
Operations

October 2020

Ahmad Y Al Rashdan



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.



INL/CON-20-60055-Revision-0

Machine Learning for Autonomous Drones Operations

Ahmad Y Al Rashdan

October 2020

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy

Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



Machine Learning & Artificial Intelligence  
Symposium 
October 16, 2020

Ahmad Al Rashdan
Instrumentation, Control, and Data Science, NST, INL
Machine Learning for Autonomous Drones Operations



Drones Uses in a Nuclear Power Plant

• Operator rounds

• Security rounds

• Radiation Monitoring

• Inspections

• Surveys 

• Monitoring 

Drones can:
• eliminate/reduce the human role and save 

cost.
• Increase activities frequency
• Increase fidelity (broader sensory perspective)
• reach hazardous locations with less 

precautions 



Drone Uses can Drive ML/AI Development 

• ML/AI can enable drones to perform 
visual functions:

− Classifying objects (e.g. gauges)
− Recognizing events (e.g. fire, leak, 

etc.) 
− Identifying objects (people, ladder, 

etc.) 

• ML/AI can enable drone to autonomously 
navigate in an environment.

− Route Operable Unmanned 
Navigation of Drones (ROUNDS)



Route Operable Unmanned Navigation of Drones 
(ROUNDS)



Current Status



Questions?


