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Presentation Outline
Å Part I:
ïHow are small UAVs used?
ïHow will they be used in the future?

Å Part II:
ïHow reliable is small UAV technology?
ïHow can we enhance their reliability?

Å Part III:
ïHow can we accelerate the fielding of reliable UAV 

technology?

Å Concluding Remarks.
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PART I

CURRENT AND FUTURE 
OPERATIONS
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Small UAV Operations
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Federal Aviation Regulations Part 107
(applies to weight < 55 lb or 25 kg)

Visual Line of Sight (VLOS) Operations 



Beyond Line of Sight (BLOS)
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Å Autonomy (decision making)
ïFault-free
ïFaulted condition

Å Provable reliability (certification)



Risk-Based Certification
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How Reliable are Small UAVs?
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Å Ultra-Stick 120 Failure Modes Effect Analysis (FMEA)
ï Reimann, Amos, Bergquist, Cole, et al. UAV Reliability (2013) white paper.

Å Failure Categories
ï Type 1A: Loss of vehicle
ï Type 1B: Damage to vehicle
ï Type 2A: Mission termination (no damage to vehicle)

Å Careful redesign (physical redundancy):  x 10 improvement.

Failure Type
Rate of Occurrence 

per Flight Hour
Most influential 

System

Type 1A 2.17 x 10-2 Controlsystem

Type 1B 2.14 x 10-2 Propulsionsystem

Type 2 2.32 x 10-2 Stateestimation


