
Benefits

TECHNOLOGY  OPPORTUN I TY

Miniaturized  
Sensors 
Improve UAV 
Maneuverability
Novel technology enhances Smart City 
integrated sensing systems 

Innovators at KAUST have developed a novel method for 

using small, non-intrusive sensors to measure critical aircraft 

fight parameters for unmanned aerial vehicles (UAVs).  This 

technology dramatically improves UAV maneuverability 

and control, making it safer to fly low to the ground and in 

turbulent weather. The sensors measure airspeed and angle 

of attack (AOA), which must be controlled to avoid stalling 

and crashing. Conventional aircraft rely on pitot tubes and 

wind vanes for these fundamental measures, but their large 

size makes it difficult to adapt them for use on the emerging 

generation of small UAVs. The KAUST-developed technology 

uses microcantilevers to gather airflow information. The 

increased stall avoidance and control allows UAVs to operate 

under all weather conditions.

 \ Improved UAV stall avoidance and control: 
Airspeed and AOA sensing data allow UAVs to 
operate low to the ground and in poor weather 
conditions

 \ Compact and easy to install: The small, lightweight 
sensors affix to an aircraft surface, as opposed to 
bulky conventional sensors that require drilling into 
an airframe

 \ Low drag: Small size reduces drag and maximizes 
performance

 \ Integrated: Wireless connectivity enables links 
to ground-based sensing mechanisms, permitting 
UAVs to operate as low-altitude flood and traffic 
sensing platforms
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Opportunity
This technology is part of KAUST’s  
technology commercialization program 
that seeks to stimulate development and 
commercial use of KAUST-developed 
technologies. 

Opportunities exist for joint 
development, patent licensing, or other 
mutually beneficial relationships.

For More Information
ip@kaust.edu.sa

innovation.kaust.edu.sa

Applications 

 \ Measuring airspeed and AOA for:

 – UAVs

 – Micro UAVs

 – Fixed wing and rotating wing 
large aircraft (for backup air 
data sensing)

 \ Enabling UAV maneuverability for:

 – Environmental monitoring

 – Surveillance and intelligence 
missions

 – Remote sensing

Technology Details

KAUST has developed a unique sensor system that significantly improves 

maneuverability for small UAVs, enabling them to fly low to the ground and in poor 

weather conditions.

How It Works
A miniature cantilever beam is attached to a UAV and its vibrations and air 

deflections are measured to gather information about the surrounding airflow. In 

the case of single sensor use, output is transmitted to the UAV autopilot system. 

For multiple sensors installed at various places on a UAV, transmissions go to a 

central computer that estimates the airflow profile and predicts its evolution over a 

time interval that is based on aircraft size. The airflow prediction is then routed to 

the UAV flight control system to increase aircraft performance by anticipating and 

responding to turbulence.

Why It Is Better

Airflow sensors used for larger UAVs are typically scaled-down counterparts of 

sensors used for commercial airplanes, namely pitot tubes for airspeed measures 

and wind vanes for AOA. While pitot tubes scale down somewhat easily, wind vanes 

do not, which makes them impractical for small aircraft. Therefore, most small to 

medium-sized UAVs are not equipped with AOA sensors. Because the stall risk is 

high for aircraft without these measures, UAV use is generally restricted to high-

altitude flight and/or good weather conditions.

The KAUST-developed sensors increase maneuverability and control for UAVs 

and other small aircraft, enabling their use as low-altitude flood and traffic 

sensing platforms and for other surveillance purposes. The sensors are small and 

lightweight, resulting in less drag on the aircraft. Measurement times are faster 

than for conventional sensor readings, due to smaller cantilever inertia. Finally, the 

sensors integrate easily with other micro-scale sensing systems so they can be used 

on a large urban scale to collect and distribute real-time accurate data on current 

conditions.

IP Protection

KAUST has  a patent pending for this technology.


