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New Orleans, Louisiana in the aftermath of Hurricane Katrina taken by Mark Moran from NOAA

Functional block diagram: The flight 

computer serves as the central control 

unit for the aircraft, receiving inputs 

from various sensors such as GPS, 

altimeters, and pilot commands. It is 

connected to an avionics module, 

which facilitates data transmission to 

the ground station for monitoring and 

control by the crew. The avionics 

system includes cameras and sensors 

that are linked to the flight computer 

and an onboard transmitter for real-

time data transmission. The power 

supply and propulsion systems are 

responsible for providing energy and 

thrust to the aircraft.

CONOPS: Remote operation by 

the pilot with observer support. 

Stage 1: Observer hand-

launches HERO 1 into hazard 

area post-hurricane. 

Stage 2: Climbs to 400 feet and 

follows a planned path for 20 

mins. 

Stage 3: Gathers situational 

data using the avionics system 

and its known GPS location.

Stage 4: Data wirelessly 

transmitted to the ground crew 

for processing with AI. 

Stage 5: Capable of VTOL 

landing on solid ground or water. 

The payload can be modified for 

specific mission criteria.

Design solution: A versatile UAV 

design featuring STOL, VTOL, and 

cruise flight capabilities. 

Constructed with carbon fiber, 

FORMULAR 150 foam, aluminum, 

and balsa wood for optimal 

strength-to-weight ratios. Capable 

of water landings for patrolling 

flooded areas. High endurance 

with high aspect ratio wing and 

dual batteries. Ideal for hurricane 

and flood response.

&

After initial setbacks from high 

wind and failed hand launches, 

HERO 1 proved its VTOL and

cruise flight 

capabilities 

by successfully 

transitioning 

mid-flight.
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Hollow body design

• Spars

• Outrigger float mounts

• Skin thicknesses

• Aluminum structure

REACHR's HERO 1 UAV is designed to assist North 

Carolina first responders during floods and hurricanes 

by efficiently locating, communicating with, and 

delivering supplies to stranded individuals. Designed 

for versatile operations on water and land, HERO 1 

reduces disaster response time and improves efforts 

with advanced technology and payload capabilities.

• The Hull and wings involved splitting the CAD model, hot wiring foam pieces, composite 

layups and water jetting metal part.

• Avionics required modifying a power distribution board and a Matek flight controller.

• The Propulsion system was built by soldering connections, mounting motors, and propellers.

NASA's 2024 Gateways to 

Blue Skies Competition 

challenged teams to design 

a clean-energy natural 

disaster response system. 

REACHR was selected as 

one of eight finalists to 

present a system proposal 

at NASA Ames Research 

Center in May 2024. This 

system integrates 

Innovative

aviation and 

surveillance 

technologies 

and can be 

Implemented

by 2035.

Flight Test Video

Proposal Video

• Three motors for V/STOL

• Front two motors rotate forward 

to transition from V/STOL to 

cruise flight

Rear tilting rotor 

for yaw control in 

V/STOL

Waterproof 

body

High-volume 

hull

Outrigger floats 

for lateral 

stability

20 lb (target), 21.5 lb (actual) 

“NASA’s gateways to Blue Skies Competition,” NASA’s Gateways to Blue Skies 

Competition Available: https://blueskies.nianet.org/.

https://blueskies.nianet.org/
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