
DISTRIBUTED FLIGHT ARRAY
Individual  Vehicles Self-Assemble,

Coordinate, and Take Flight

We!ve all heard the expression: "The whole is greater than the sum of its parts.# Alone, 
these vehicles can drive about on the ground, but it is not until they assemble that they 
are able to $ y.

The Distributed Flight Array is a $ ying platform consisting of multiple autonomous single propeller vehicles that are able to drive, dock with their 

peers, and $ y in a coordinated fashion. Once in $ ight the array hovers for a few minutes, then falls back to the ground, only to repeat the cycle 

again.

Distributed Estimation and Control The individual vehicles of the Distributed Flight Array have % xed propellers that can 

lift them into the air, but the resulting $ ight is erratic and uncontrolled. Joined together, however, these relatively simple modules evolve into a 

sophisticated multi-propeller system capable of coordinated $ ight. The task of keeping the array in level $ ight is distributed across the network 

of vehicles. Vehicles exchange information and combine this information with their own sensor measurements to determine how much thrust is 

needed for the array to take-off and maintain level $ ight. If the array!s leveled $ ight is disturbed, each vehicle individually determines the amount 

of thrust required to correct for the disturbance based on its position in the array and the array!s motion.

The chassis is robust enough to 
withstand multiple impacts from a 
fall of over 2 meters.

Each vehicles is a self-contained module 
with onboard power, computer, sensors, 
and motors. Curved faces assist with 
alignment and docking. 

Vehicles dock at random, 
generating a myriad of different 
possible network con! gurations. 
Wheels driven by electric motors 
enable the vehicles to move on 
the ground. 

Together, the vehicles " y to a 
predetermined altitude and 
hover. Vehicles exchange data 
over a computer network. 
Each vehicle combines this 
information with its own sensor 
measurements to adjust its thrust 
and keep the array in level 
! ight.

The vehicles break apart and fall 
back to the ground. Magnets 
keep the vehicles together – 
strong enough to withstand the 
stresses of ! ight, but weak enough 
to break apart when suf" cient 
force and/or torque is applied. 

Vehicles correct for disturbances 
based on their position in the array 
and the array’s motion.
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