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Problem Statement 

 Drones are extremely useful in many applications 

including Aerial photography, Agriculture, and 

hobbyist use. Fixed Wing Drones currently require 

a runway. However, many applications require the 

long flight range of fixed wing aircraft but lack 

access to a runway. What is needed is a fixed wing 

drone capable of a vertical takeoff. 
 

 

Design  

Requirements 
 

 Be capable of vertical takeoff and landing 

(VTOL) 

 Have fixed wings for flights of at least 1 

mile 

 Have a continuous flight time of at least 20 

minutes 

 Be able to stop and hover mid-flight 

 Be able to survive minor crashes with the 

ground and stationary objects 

 Be able to land on runway in case of emer-

gency 

 Work with common transmitter/receiver tech-

nology 

Must Have 

Nice to have 

 Carry a camera of GoPro size or larger  

 Have a first person view (FPV) system 

 Be taken off from a runway if desired 

 Autonomously transition from vertical to hori-

zontal flight and back 

 Have an autopilot 

 Fly for more than 30 minutes 

 Use one set of rotors for vertical and hori-

zontal flight 

 Be aesthetically pleasing  

Problem: 
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Specifica-
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Capable of 

VTOL 
5 5 25 0 0 5 25 5 25 

Flight Time 4 2 8 5 20 4 16 3 12 

Capable 

Range 
4 2 8 5 20 4 16 4 16 

Feasibility 2 5 10 5 10 3 6 4 8 

Lifting   

Capability 
1 2 2 5 5 4 4 4 4 

Total:      53   55   67   65 

Research 

Note: These are preliminary numbers and are subject to change 

when more survey data is available. 

 Full-Size Aircraft are expensive 

 Advanced training is required 

 Drone solutions exist, but they are either 

rotorcraft or fixed-wing, both of which 

have limitations 

  VTOL fixed wing drones exist, but are 

aimed entirely at hobbyist use 

Problems 

Current Solutions 

Advantages Disadvantages 

 Capable of VTOL 

 Maneuverable 

 Able to hover 

 Does not require 

runway 

 Short fight time 

 Short Range 

 High power use 

 Unable to carry heavy 

payloads 

Rotorcraft 

Fixed-Wing 

Advantages Disadvantages 

 Long flight time 

 Long Range 

 Low power use 

 Can Carry Heavy 

payloads 

 Incapable of VTOL 

 Requires runway 

 Limited maneuverability 

 Unable to hover 

Applications 

Aerial Photography 

 Drones are much cheaper than full size aircraft 

 Rotorcraft are ideal for hovering ability and 

  camera positioning 

 Planes have a much longer flight time 

Agriculture 

 Drones are becoming more common for crop 

dusting due to cost 

 Crop dusting ideally uses range and carrying    

capacity of planes 

 Runways for planes are large and expensive 

Military 

 The Military uses drones for long-distance air 

strikes requiring the range of fixed wing drones 

 Fixed wing drones require runways or launching 

mechanisms and cannot hover over targets 

 "In a perfect world, I would have the capability 

of a Reaper or a Predator but not be tied to a 

runway,” -Maj. Thomas Heffern 

Cargo 

 Many companies such as Amazon are planning to 

use rotorcraft drones to deliver packages 

 The Maneuverability of rotorcraft is essential 

 Rotorcrafts’ limited range will make long      

distance deliveries difficult 

Glossary of Terms 

VTOL: Short for Vertical Takeoff and Landing. Describes any aircraft that can takeoff 

vertically and without a large amount of space 

Rotorcraft: Any aircraft that uses rotors to produce lift 

Fixed-Wing: Any aircraft that uses wings/airfoils to produce lift 


