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Abstract— A hovercraft vehicle is a non-wheeled vehicle 

that can float over land as well as water easily with high 

performance fans and aerodynamic design. We propose here 

an advanced air cushion vehicle that uses high rpm engines 

that are connected to an avr family microcontroller to 

achieve desired functionality. The engine underneath the 

hovercraft rotates at a very high speed, which makes it 

possible to create a force sufficient to float it on the surface, 

thus reducing friction below the minimum. Then we use the 

motor propeller attached behind it to push the air cushion 

vehicle forward. Now we must also use a servo motor 

attached to the Hovercraft rudder, which helps the air 

cushion vehicle to move in desired directions by bending the 

air at the exact angles. The system cooperates to travel 

during the continuous management of servo and propeller 

motor to propel the air cushion vehicle as desired. Now, to 

control the air cushion vehicle, we use an Android 

application here. The Android application sends motion 

commands to the hovercraft circuit. The circuit consists of a 

Bluetooth receiver to receive and process these commands. 

The commands received by the receiver are now processed 

by the microcontroller and then operate all three motors 

according to the user's request. 
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I. INTRODUCTION 

In the beginning Hovercraft, as we know it today, began life 

as an experimental design to reduce the resistance that was 

placed on boats and ships while plowing through water. The 

first recorded design for an air cushion vehicle was 

presented by the Swedish designer and philosopher 

Emmanuel Swedenborg in 1716. The ship resembled an 

inverted dinghy with a cockpit in the middle. Openings on 

either side allowed the operator to lift or lower a pair of belt-

like airfoils that would force compressed air under the 

fuselage to lift them down over the surface. The project was 

short-lived because it was never built for soon Swedenborg 

soon realized that such a machine needed needed Energy 

source, which is far greater than that of a single human 

equipment. Only in the early 20th century was a hovercraft 

practically possible, because only the internal combustion 

engine had a very high power, which was suitable for the 

hover flight. 

In the mid-1950s, Christopher Cockrell, a brilliant 

British radiologist and French engineer John Bertin, worked 

on a similar research line, although they used different 

approaches to maintaining air cushioning. Cockrell during 

the execution of a small shipyard in Norfolk Boards in the 

early 1950s began researching the use of air lubrication to 

reduce the hydrodynamic drag, initially by using a punt, 

then a 20-knot ex-marine start as a test- Crafts. 

II. LITERATURE OVERVIEW 

We have searched the market for the basic hovercraft and 

why it is not much of used in daily transportation? 

The main reason was its huge body structure which 

requires large power requirement for its motion. Thus we 

got an idea of making a hovercraft smaller in size which 

could be used for other applications as we know that it is the 

only vehicle which can be used in land and water thus it will 

be very useful for its application in military applications and 

many others. 

We had a thought in mind, to implement an idea 

which will be helpful to the people. And then we were 

inspired by the project “Remote operated car” and “Android 

based applications”. 

We made a fusion of both these ideas, to develop a 

tool which is controlled by the mobile phones, and which 

will make a person to operate a hovercraft using an android 

device. 

Another reference article “Wireless robots” was read.  

Therefore, the main blocks of the project will be:  

1) Bluetooth Module for receiving the type of operation 

2) Microcontroller 

3) High power thrust motors to operate the hovercraft 

III. METHODOLOGY 

The main focus of this work is to "control an air cushion 

vehicle using the Android application" by providing control 

information via an Android device via Bluetooth 

technology. The control signal is output to the 

microcontroller, which then supplies the necessary input to 

the hovercraft via a relay in order to ensure correct power 

supply. 

Let us understand the basic parts of a hovercraft 

A. The hull 

The lower trunk of the craft includes the craft floor, side 

panels, front and rear panels up to the top skirt attachment 

line. Most commercially build craft in polyester resin is 

transferred with this section to the upper trunk. The lower 

trunk 

 It must have a reasonable size for the total weight 

of the craft and payload 

 Must be strong enough to allow the cushion (on 

landing surfaces) 

 Have enough open air to support the vessel in the 

displacement space on water 

 Must be watertight and as smooth as possible. 

B. Hovercraft Skirts 

Despite the very effective impulse curtain, the hovering 

height was still too low, unless large and uneconomic force 

was used. Simple obstacles such as small waves or tidal 

shingles on the beach could be too much for the hovering 

height of the craft. These problems led to the development 

of rock 

An apron is a flexible shaped strip which is 

attached below the lower edges of the plenum chamber slot. 

As the hovercraft lifts, the skirt draws underneath to keep 

much deeper air cushions. The development of the skirts 
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allows a hovercraft to keep its normal operating speed by 

large waves and also allows to go over rocks, ribs and 

gutters. 

Rock is one of the design-most sensitive parts. The 

design must be exactly right or an uncomfortable ride for 

passengers or damage to the craft and skirts results. The 

skirt material must be lightweight and flexible and at the 

same time durable. For rock to meet all requirements, the 

design and use of new materials has slowly evolved. 

There are three types of skirts 

 Pocket skirt 

 Finger skirt 

 Pocket and finger skirt 

C. The Lightning fan 

In the enclosed space, fans in a propeller does not fly. 

Firstly, the air volume required is very large and a propeller 

is designed to be most efficient in the open as in an airplane. 

The propellers are not efficient in applications when an air 

back pressure is applied to the propeller blades while they 

are rotating. 

For this reason, lifting on most hovercraft uses 

what is known as a centrifugal fan. This is a fan in which 

two slices fit together and looks more like a donut with 

angled slat at their edges. 

When the assembly is rotated at high speed, air is 

sucked into the central hole in the fan, and the slats force it 

out at the edges. The advantages of the fan are twofold. 

They operate efficiently in an environment where the back 

pressure is high and they will move larger air volumes for a 

given rotational speed than a propeller with the same speed 

and power consumption 

The lifting fan is coupled to the engine via a 

gearbox. The engine also propels the propeller on the ship, 

which provides a thrust for the forward movement of the 

hovercraft. 

D. The Motor 

The engines used in hovercraft have evolved as the rock 

design. The SRN 1 and other early craft piston engines. 

Since models such as SRN 4 and SRN 6 were 

commissioned, they tended to favor the use of gas turbines. 

This type of engine is smaller and lighter for a given power 

and has been widely used in turbo prop aircraft. 

The engine has a main shaft on which a compressor 

and a turbine are mounted. One starter motor is connected to 

one end and the other end is connected to the lift fan. Both 

the compressor and the turbine look like fans with a large 

number of blades. 

When the engine is started, the compressor 

compresses air from the engine inlets and pushes into the 

engine combustion chambers mounted around the engine. 

Fuel is squirted into the combustion chamber and is ignited. 

The compressed air then rapidly expands as it is heated and 

forces its way out through the turbine to the exhaust. As the 

gas pressure raises the turbine speeds up, there by driving 

the compressor faster. The engine speed increases until it 

reaches engines normal operating speed. 

However, the use of these engines leads to very 

high engine noise outside the vehicle. In the SRN6 this 

meant that it was possible to see the craft traveling across 

the Solent between Portsmouth and the Isle of Wight in the 

UK a few miles away. The current AP188 craft, which runs 

on the old SRN6 lines, has now returned to the piston 

engines and uses marine diesel engines, which are much 

quieter and more economical. 

 
Fig. 1: The Engine 

E. The Thrust Propeller 

The propeller used to drive along the hovercraft is usually 

an aircraft type with variable rotor blades. Its speed must 

remain fixed to the engine and the lifting fan. This is 

because the amount of hot air prescribes the engine speed to 

drive the lift fan. In turn, the propulsion quantity provided 

by the propellers must be maintained by changing the 

propeller pitch and not by their rotational speed. This system 

is called an integrated elevator. Hovercraft with more than 

one lift fan and propeller usually has a separate motor for 

each fan and propeller unit. 

The propellers used on air cushion vehicles can 

vary from four bladed versions and about nine feet in 

diameter on the smaller craft to the four propellers on the 

SRN4 cross canal hovercraft. These are four leaves and 

nineteen feet in diameter. 

F. Rudders and Control of Hovercraft 

The control of a hovercraft is achieved primarily through the 

use of rowing such as the type used on airplanes. The main 

difference, however, would be that hovercraft usually has 

many oars and not just one. 

On the SRN4, the pylons on which they are 

mounted can be rotated to change the thrust direction. 

Another method of control is through "puff ports" or dual 

thrust fans where you would have a down and speed up the 

other to rotate in the desired direction. 

The hovercrafts are designed to hover like a boat 

with the engine being parked. To stop the Hovercraft 

reducer, the air cushion height decreases and increased air 

resistance between the skirt and the surface will slow down 

and stop the hovercraft. Alternatively, the hovercraft can be 

rotated 180 degrees and the engine can be accelerated until 

the vehicle stops. In an emergency situation on most 

surfaces, the hovercraft is turned off immediately. 
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IV. BLOCK DIAGRAM 

 
Fig. 2: Block Diagram 

A. Hardware Used 

 Atmega328p 

 Relay Driving Circuit 

 Bluetooth Module 

 Voltage Regulator 

 Power supply circuit 

 High power motors 

 Rudder motor 

V. CONCLUSIONS 

Fifty years from now, floods will be more frequent, and 

hovercraft will be necessary to aid rescue operations. 

More people are cut off by rising tides and have to 

save themselves from mud and drift. 

It can also be used in military operations such as 

espionage from enemy camps and reach areas where the 

drone could not be used. 

VI. FUTURE SCOPE 

In the future, this system can be further expanded by using a 

spy camera to allow the operator to move the air cushion 

vehicle to the invisible areas. 

We can use WiFi system instead of Bluetooth for 

increasing the range in which the hovertcraft can be used. 

We can also use solar chargers to make it more 

automatic. 
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