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1. INTRODUCTION 
 

1.1. PROBLEM STATEMENT 

 

Recently conducted research shows that remote controlled aircraft such as 

airplanes and helicopters are often utilized for surveillance purposes. The 

military often utilize resources such as UAVs (Unmanned Aerial Vehicles) to 

conduct reconnaissance, survei llance and data acquisition missions due to the 

versatility and easy deployment of this type of equipment.  

 

The objective of this project is to address the design of an Unmanned Air 

Vehicle (UAV) capable of Vertical Short Takeoff and Landing (V/STOL) by 

combining both V/STOL and forward flight capabilities.  This duality allows 

for a wider range of applications; where the terrain would not permit a fixed 

wing aircraft to land or takeoff , and one where the flight speed and 

endurance needed is not achieved by  a rotatory wing aircraft.   

 

The desired design will incorporate features such as an integrated camera 

system, and radio modems for real time data collection and transmission. The 

platform  is to be modular in nature, allowing for the complete assembly to be 

easily transported and be flight ready in less than forty five  minutes .  It will 

incorporate features and safety mechanisms that are in compliance with the 

Association of Model Aircraft (AMA) as wells as the Association of Unmanned 

Vehicles Systems I nternational (AUVSI).  
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1.2. MOTIVATION 

 

The proposed aircraft is intended for entry in the 7th Annual Student 

Unmanned Aerial Systems (UAS) competition  which is brought forth by the 

association of unmanned vehicles systems international. The competition  

aims to stimulate and promote interest in UAV innovative technology and 

above all to encourage careers in the field. The competition challenges the 

students to design, fabricate, and demonstrate a system capable of 

completing a specific and independent aerial operation.  Given these 

parameters the objectives of this project are being focused on developing a 

UAV platform that will able to integrate all the necessary features to 

participate in this completion and provide the endurance to successfully 

complete the given task.  

 

At the  2008 HENAAC conference in Huston, Texas , many private companies 

and as well as  government  and federal agencies have clear interest in UAV 

technology. Companies such as Lockheed Martin, Boeing, Northrop 

Grumman, General Dynamics and Rayt heon showed great interest in 

projects like this, where engineering students develop UAS platforms for 

practical applications.  

 

At a personal level, the students involved in this assignment were driven to 

explore all aspects of aircraft design that range f rom conceptual design to 

building techniques and testing approach. In this way, the project can be 

successful in providing the students with firsthand experience on 

development, construction and component integration of an aircraft model 

that are critical for any UAV company to operate successfully.    
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1.3. LITERATURE SURVEY 

 

The UAVs have been part of the aviation field for much of its history. We can 

define an unmanned vehicle as a device being capable of controlled, sustained 

level flight and powered by a jet or reciprocating engine.  This particular type 

of air vehicle is highly attractive for operations in which the risk of a human 

loss is really high, and also, for operations that require high accuracy of 

maneuver. Due to technology limitations the UAVs were limited in sizes and 

appliances; however, because of the improvements of technology during the 

21st century, UAV is now given a greatly expanded role in war fighting, the 

exploring of remote areas, hurricane investigation and track, surveillance 

purpo ses, etc. 

 

The first recorded unmanned vehicle in human history was in 1849, when the 

Austrians attacked Italy  with unmanned balloons loaded with explosives. 

Although balloons don't generally meet today's definition of a UAV, the 

concept was strong enough that once winged aircraft had been invented, the 

effort to fly them unmanned for military purposes was not far  behind. 

Rapidly, during WWI and WWII, the applications for UAVs in war strategies 

improved tremendously when remote controlled missiles were used in the 

first pilotless aircrafts built shortly after the World War I. After war 

applications, remote controll ed vehicles found a profitable field in the 

entertainment. The first remote controlled vehicle accessible to the civil 

community appeared during 1950õs. The new UAVs era started with the 

improvement of telecommunication science and computer capacities. Wit h the 

rapid advancements in electronic technologies UAVs have become suitable for 

uses in the commercial, military and recreational sectors. Most UAVs today 

are used in military and law enforcement agencies where surveillance has 

been their primary functio n. 
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With the increased demand for UAV applications many, UAV design need to 

vary in order to full fill the requirements for its intended use. The project will 

focus on the development of a hybrid UAV consisting of a coaxial system for 

vertical short takeoff  and landings (VSTOL) and a second motor for forward 

flight (FF). Incorporating this dual system the aircraft gains advantages from 

both helicopter hover as well as airplane forward flight. The Seafarer 

Chapter of the Association of Unmanned Vehicles Syste ms International 

(AUVSI) aimed at stimulating and fostering interest in unmanned systems, 

technologies and careers. The focus is on engaging students in systems 

engineering a total solution to a challenging mission, requiring the design, 

fabrication and de monstration of a system capable of completing a specific 

autonomous aerial operation.  The design focus will adhere to the rules and 

regulation as guidelines for design of the aircraft. [ 23] 

 

Unmanned Aerial Vehicles (UAVs) are air vehicles  that can be made  capable 

of autonomous fly, without having intervention of the navigation controls 

from a pilot. Unmanned Aerial Systems (UAS) is a ramification of the UAV 

definition which includes the UAV as well as the payload of the system.  

 

It is important to note th at there is a difference between a UAV and a 

missile. UAVs are capable of controlled, level and sustained flight while being 

powered by an engine; on the other hand, missiles even though they are 

unmanned and capable of being remotely guided, the vehicle i tself is 

considered the weapon and impossible to be reused. In some cases the term 

UAV is also replaced with UAVS which stands for unmanned aircraft vehicle 

systems. Another common named used is UAS (unmanned aircraft systems) 

which was introduced by the U S Navy in order to showcase the fact that the 

applications involve the use of different elements working as a system such 

as ground stations and not just the actual aircraft. UAS has now been 



UAV V/STOL with Augmented Co-Axial Power System                             
EML4905 - Senior Design Project 

Spring 
2009  

 

Florida International University  

Department of Mechanical and Materials Engineering  - 13 - 

adopted by the Federal Aviation Administration to refer to t his generic class 

of mechanisms[15] 

 

UAVs are used in a variety of applications which are mostly military but 

there is also a growing number of civil and commercial uses for UAVs. 

Nowadays there is a wide variety of UAVs that come in all different shapes 

and sizes.  UAVs are often preferred for missions that are too "dull, dirty, or 

dangerous" for manned aircraft.  

 

Complex UAS systems have been possible thanks to the advancements in 

microelectronics, lithium battery technology and composite materials which 

have made them very versatile and used in a wide range of applications such 

as  traffic control, precision agricultural application, forest fire monitoring, 

and border patrol [1 5].  

 

Unmanned Aerial Vehicles, from the Global Hawk to the Predator and also 

the Scan Eagle, have been vital in reducing troopsõ risks by providing a less 

fatal but very effective way of obtaining reconna issance on their 

surroundings [17 ].  

 

The following chart presents a snap shot at the different existent V/STOL 

aircraft designs and c an be used as a quick reference for what has been 

develop in terms of different propulsion systems.  
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Figure 1; V/STOL Aircraft and Propulsion Concepts  


