
Kestrel Autopilot
The Kestrel autopilot began in 2001 as a mobile 

robot control board for a robot soccer senior design 
project.  The board was adapted for flight control in 
2002 and successfully flew its first small UAV in 
2003 In 2004 the technology was licensed to

3-Axis Angular Rate & Acceleration Measurement
20 Point Sensor Temperature Compensation
Kalman Filter Attitude Estimation
Optional “piggy-back” Modem
Configurable Failsafes2003.  In 2004 the technology was licensed to 

Procerus Technologies, a new start-up, which has 
been successfully commercialized the product and 
now employs ten engineers.
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2-Axis Magnetometer
2-Axis Gimbal Support
Dead reckoning filter 
gracefully handles GPS outages
Multiple-UAVs
Smart LoitersTo our knowledge, the Kestrel autopilot is the 

smallest available fully functional autopilot in the 
world.
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Smart Loiters
Auto-Trim

16.7 grams 

2” x 1.37”
x .47”

Flowchart Technology Transition
University AFRL

Autopilot for BATCAM 
Program (2003)

Funding
UAV

On-board
camera

Sensors:
GPS, gyros, etc.

Actuators

Autopilot

• Servo loops
• Attitude est.
• Waypoint nav
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Helios FPGA Board:
Color / Feature tracking

Avionics for 
BATCAM (2004)

Army TACMAV (2005)
AF Night Hawk (2006)

Kestrel Autopilot (2004)
Flight Control Software (2004)

Video stabilization (2006)
Target tracking (2006)
Target localization (2006)

Sensor platform (2006)
Unique gimbal design (2006)

Funding

By-pass switch

900 MHz
transceiver
900 MHz

transceiver
2.4 GHz

transmitter
2.4 GHz

transmitter

RC Controls

Laptop
• ground station

- telemetry
i t l

Laptop
• ground station

- telemetry
i t l

900 MHz
transceiver
900 MHz

transceiver

2.4 GHz
transmitter
2.4 GHz

transmitter
serial

Research Overview Guidance, Navigation, Vehicle ControlR. Beard

Industry 2004 Start-up2004 Start-up
2006 Start-up2006 Start-up

Ground

Interface Devices
PDA & Voice

- waypoint planner
- human interface

• Path planning
• Video display.
• Video processing

- waypoint planner
- human interface

• Path planning
• Video display.
• Video processing

frame grabber
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