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Abstract

This research presents a design of a typical multi-role vehicle that can be
used in the air, above the water and the ground as a typical remote controlled “RC”
model. The design of the vehicle was a challenge of combining an unmanned aerial
vehicle called quad-copter, with an unmanned model of a ground and marine

vehicle called hovercraft.

The research approved the possibility of the combination between the two
vehicles. The required calculation to reach this combination had been made into
two divisions: the marine and the ground state, and the aerial state. Designing and
modeling of the vehicle was conducted using CATIA, where finally a concept for
the multi role vehicle has been fully defined. The research also described, in detail,

the theory of control of the vehicle in the two states.
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Chapter One

Introduction

1.1 Introduction:

The world is looking for the most helpful things and tools in humans’ life.
One of these things isvehicles. Duringdifferenteras the human tried to develop
vehicles. Among these, recently human developed unmanned or remotely

controlled vehicles for various applications to meet different needs.

This project aims to design a multi-role vehicle which can be used in the
ground, in the water and in the air at the same time.
The design aims to combine an unmanned marine & ground vehicle which is called
a hovercraft, with an unmanned version called the quad-copter.This kind of

vehicles hasn’t commonly been used in the world in a formal way till now.

Thescope is that, the design of the vehicle isonly conceptual and typical one
with a character that can be magnified to work as a manned vehicle.

The project study will generally be considered from two main design view-
points:

1. Designing of unmanned marine & ground vehicle “hovercraft”, and

2. Designing of unmanned aerial vehicle*quad-copter”.

The theories of unmanned vehicles, air-cushion vehiclesand vertical takeoff
and landing vehicles, represents the scientific background for this project, which
are combined together and appliedto the vehicle so as to achieve themulti-role

design.

1.2 Research problem:

The research problem is addressedby answering the following questions:



1- Can the human use one vehicle in the threeambiences, the ground, the water
and the air?
2- How to make a new combination between the three types of vehicles into

one vehicle which can perform in the three ambiences effectively?
1.2.1 Research importance:

The technology challenge nowadaysis to find the mosthelpful, modern and
easy ways for the human kind use. Vehicles are one of those things that play a

great role to help human kind in many purposes.

The research is seeking to make new generation of vehicles that can have a
multi-role by working in the three different environments: ground, water, and air

simultaneously.

1.3 Research objectives:
1- Generalobjective:The general objective is to make a conceptual design of a
multi-role vehicle which can work in the ground, the water and air.
2- Specific objectives: the specific objectives are:
a- Conducting a conceptual design of an unmanned hovercraft system.
b- Conducting a conceptual design of an unmanned quad-copter systemthat
works up to the range of 500 meters above the ground.

c- Combining the two systems in one vehicle.

1.4 Scope of the research:

The main basis of the research is the vertical takeoff and landing and the air-
cushion vehicles in the form of an unmanned vehicle. The scope of the research is

to design the vehicle in two parts:as a ground vehicle; and then as a marine and air



vehicle state. That should be conducted by gathering the required data&
calculations of the both states.

Modeling of the vehicle is the next step by using computer software and
making the required tests and trying to find a suitable design which gives the

vehicle the ability of working in the air, the ground and the water.
1.6 Research proposed plan:
1.6.1 Gantt chart:

The research Gantt chart shown in Table (1.1):
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