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Welcome to the wonderful world of antennas, its language and culture; to the aperture family (effective and 
scattering), the lobe family (main, side, back, and grating); to beam widths, directivity, and gain. Antennas are 
three-dimensional and live in a world of beam area, steradians, square degrees, and solid angle. Antennas have 
impedances (self and mutual). They couple to all of space and have a temperature measured in kelvins. 
Antennas have polarizations: linear, elliptical, and circular. This chapter will make you fluent in the language of 
antennas and comfortable in its culture. 

What is an Antenna 
An Antenna is a transducer, which converts electrical power into electromagnetic waves and vice versa. 

An Antenna can be used either as a transmitting antenna or a receiving antenna. 

 A transmitting antenna is one, which converts electrical signals into electromagnetic waves and radiates them. 

 A receiving antenna is one, which converts electromagnetic waves from the received beam into electrical 
signals. 

 In two-way communication, the same antenna can be used for both transmission and reception. 

Antenna can also be termed as an Aerial. Plural of it is, antennae or antennas. Nowadays, antennas have 
undergone many changes, in accordance with their size and shape. There are many types of antennas depending 
upon their wide variety of applications. 

Antennas have to be classified to understand their physical structure and functionality more clearly. There are 
many types of antennas depending upon the applications. Below are some of the types and applications. 

 

 



Wire 
Antennas 

Dipole antenna, Monopole 
antenna, Helix antenna, Loop 
antenna 

Personal applications, buildings, ships, 
automobiles, space crafts 

Aperture 
Antennas 

Waveguide (opening), Horn 
antenna 

Flush-mounted applications, air-craft, 
space craft 

Reflector 
Antennas 

Parabolic reflectors, Corner 
reflectors 

Microwave communication, satellite 
tracking, radio astronomy 

Lens 
Antennas 

Convex-plane, Concave-plane, 
Convex-convex, Concave-
concave lenses 

Used for very high frequency 
applications 

Micro strip 
Antennas 

Circular-shaped, Rectangular 
shaped metallic patch above the 
ground plane 

Air-craft, space-craft, satellites, 
missiles, cars, mobile phones etc. 

Array 
Antennas 

Yagi-Uda antenna, Micro strip 
patch array, Aperture array, 

Slotted wave guide array 

Used for very high gain applications, 
mostly when needs to control the 
radiation pattern 

 
Need of Antenna 
In the field of communication systems, whenever the need for wireless communication arises, there occurs the 
necessity of an antenna. Antenna has the capability of sending or receiving the electromagnetic waves for the 
sake of communication, where you cannot expect to lay down a wiring system. The wireless technology has 
made this whole process very simple. Antenna is the key element of this wireless technology. 

Antenna Frequency 
FPV antennas are tuned to specific frequencies so you can’t use a 2.4 GHz antenna with 5.8 GHz FPV 
equipment. In general the lower frequency antennas are bigger than the higher frequency ones. 95% of the time 
we use 5.8 GHz for FPV video so in the rest of this article we will assume all the antenna are 5.8 GHz. To learn 
more about frequencies have a look at our FPV transmitter guide 

But before we get into the types of antennas it’s important to first understand the two types of antenna 
polarization. 

Antenna Polarization – Linear or Circular 
The first concept that you should understand is antenna polarization. There are two main categories of antennas, 
linear and circular polarized antennas. 

Antenna-Polarization 



 

 

Above: linear antenna polarization 

In general linear polarization can provide extra range as all the energy is focused on a single plane rather than 
being dispersed into a cylindrical pattern. However in order to get good reception with linear polarized antennas 
you need to ensure that both antennas are aligned to ensure the radiation pattern has maximum overlap. 
Wireless systems such as WiFi will typically use linear antennas since the devices are stationary on the ground 
so it’s easy to ensure the antennas are always aligned. When using linear antennas on board your FPV drone in 
the sky means that when you are turning you will get less overlap, resulting in your FPV signal breaking down. 
The most extreme case as shown below is when the transmitter and receiver antenna are 90 degrees to one 
another, resulting in the least amount of signal overlap. 
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 Omni-directional pattern (also called non-directional pattern): The pattern usually has a doughnut shape in 
three-dimensional view. However, in two-dimensional view, it forms a figure-of-eight pattern. 

 Pencil-beam pattern – The beam has a sharp directional pencil shaped pattern. 

 Fan-beam pattern − The beam has a fan-shaped pattern. 

 Shaped beam pattern − The beam, which is non-uniform and pattern less is known as shaped beam. 

A referential point for all these types of radiation is the isotropic radiation. It is important to consider the 
isotropic radiation even though it is impractical. 

 
Omnidirectional antennas are great for everyday FPV flying as they provide great coverage and you don’t need 
to keep them pointed at your aircraft to ensure you get signal. Directional antennas (aka high gain antennas) 
allow you to fly further away and still receive a good FPV signal, but because the beam is narrow you always 
need to ensure it is pointing at your drone. You can do this by getting your friend to point at your FPV aircraft 
as you fly around, or invest in an antenna tracking station that will automatically pan and tilt to keep your 
antenna pointing at your drone/aircraft. 



 
 
Using multiple antennas 
In order to get the best of both worlds, some FPV systems combine two (or more) antennas on the ground 
receiver. This could include one omnidirectional antenna to give you good coverage. And the second antenna 
could be a high gain directional antenna to give you extra range in a specific direction. These systems make use 
of dual receiver systems (called diversity receivers) which will monitor the signal from both antennas and 
switch to the one that gets the best reception. 

 



 
What antennas should I use for FPV? 
The best antenna to start with would be a cloverleaf antenna on your receiver and a skew planar antenna on your 
video transmitter. Some FPV kits already include these antennas, but if not most shops sell them as a pair of 
FPV antennas. These are Omni directional, circular polarized antennas which work relay well for FPV. 

Generally price gives a good indication on the quality and precision of the antenna. When comparing the same 
type of antenna from different manufactures, the more expensive one will usually have better range. This is 
because they are made using better materials, and with more precision. However, that is not always the case and 
it’s up to you if you think it is worth to pay double to get a 10% increase in range. 

As you become more familiar with FPV flying and you desire more range you can upgrade to more directional 
systems such as a helical antenna. 

Types of Antennas 

 

Omni-directional-FPV-Antennas 

 

Directional-FPV-Antennas 

 Helical – Circular, Directional 

 Patch – can be both Circular or Linear, Directional 

 Crosshair – Circular, Directional 

 Yagi – Linear, Directional 



So that covers some of the most common antennas used for FPV flying. Hopefully this guide will help you 
make the best decision in what type of antenna you decide to use. 

 
What is Gain? 

The gain of an antenna is simply the measure of power of an antenna or video transmitter, measured in decibels, 
the formal definition is: 

The decibel (dB) is a logarithmic unit of measurement that expresses the magnitude of a physical quantity 
(usually power or intensity) relative to a specified or implied reference level. 

Antennas that you can buy will usually have a dB specification. This value gives you an idea of how the 
antenna will alter the radiation pattern. A perfectly isotropic antenna with 0 dB gain will have a radiation 
pattern that’s a perfect circle from the antenna. As you increase gain you will alter the shape of this circle 
pattern to squash or squeeze it to get extra range in a particular axis. 

 

However in real life that is usually not possible so antennas such as duck antennas which have a gain of about 
3dB will squad the pattern down a bit to gain extra horizontal range 

 

As we increase gain even more with directional antennas not only is the pattern squashed more vertically, but 
also stretched in a particular direction horizontally to get more range in that direction. 



 

So by increasing gain, the antenna (directional antenna) essentially stretches the radiation pattern out to form 
further in a specific direction to get extra range. Typically onboard your aircraft you will always use an Omni 
directional antenna since its always rotating but you can use a directional antenna on the ground that will need 
to always point at your aircraft to get extra range. Some of the larger military drones also use directional 
antennas onboard the aircraft mounted onto a pan-tilt module which will make them face the ground station (or 
satellite) to get extreme range. 

 

 

Below are some of the different types of Antennas available on www.Hyperion-world.com 

VENGEANCE 5.8GHZ CLOVERLEAF RHCP ANTENNA (RP-SMA) 

 

 

 

This Antenna is a great way to improve the performance of your FPV system. This Right-Hand Circular 
Polarized Antenna (RHCP) helps reject “”multipath interference”, this is a problem that plagues the standard 
dipole stock antenna’s. 

This style of Antenna has been proven to increase range and the video clarity and has become the standard 
aftermarket upgrade for most FPV systems. This Antenna has 3 lobes for the transmitter, which is encased in a 
smart 2 piece plastic molded mushroom shaped housing. 

Specifications 



• Frequency Range: 5725~5875GHz 

• Impedance: 50 ohm 

• VSWR: less than 1.5 

• Gain: 7db 

• Connector: RP-SMA with Flat or 90degree adapter 

• Lobes: 3 Transmitter 

• Polarization: Right-hand (RHCP)  

 
HYPERION 5.8GHZ 9.3DBI RHCP HELICAL ANTENNA (RP-SMA) 

 

A new development for FPV antennas. It’s a 2.75 turn’s helix, the turns are more closely spaced than a 
conventional helix, and it uses a parasitic disk to achieve higher gain (9.3dBi) and better axial ratio compared to 
a regular helix. 

The result is a very compact moderately directional antenna with very good efficiency, and same gain as a 4 
turns conventional helix. The total length is less than half that of a comparable 4 turn’s helix, which slightly 
more than a linear patch antenna is. 

Features: 

• Compact directional antenna with good efficiency 

• Parasitic disk design to achieve higher gain 

Specifications: 

• Bandwidth: 5645-5945Mhz 

• Gain: 9.3dbi 

• Cross polar rejection: >10dbi 

• Connection: RP-SMA 



• Polarity: Right Circular Polarization 

• Weight: 10g 

• Impedance: 50ohm 

  

5.8GHZ DIPOLE MINI WHIP 2.8DBI ANTENNA 
(RP-SMA) 

 

 

This 5.8Ghz Mini Whip Dipole Antenna is perfect for micro/mini quad setups. 

The Hyperion Mini Whip Antenna is extremely compact and lightweight (under 4 grams). This antenna is 
perfect for applications where size and weight is most important. 

Features: 

 Frequency: 5600~6000mhz 
 VSWR: 
 dBi gain: 2.8dBi 
 Weight: 4 grams 
 RF Polarization: Vertical 

  

5.8GHZ DOUBLE-RHOMBIC 9DBI PATCH ANTENNA (SMA) 



 

  

The Double-Rhombic antenna design is often proclaimed to be an exceptionally good antenna with very high 
gain, meaning perfect for your FPV applications. This unique dual Rhombic antenna design tuned for the 5.8 
GHz band gives your FPV setup unparalleled clarity and range. 

Specifications: 

• Frequency: 5600-5995mhz 

• VSWR: 

• Gain : 9.3dBi 

• Impedance：50Ωohms 

• Beam width: -3dB at +/- 45 degrees | Horizontal + Vertical: 80degree total) 

• Connector Type: SMA 

The Rhombic Antenna is an equilateral parallelogram shaped antenna. Generally, it has two opposite acute 
angles. The tilt angle, θ is approximately equal to 90° minus the angle of major lobe. Rhombic antenna works 
under the principle of travelling wave radiator. It is arranged in the form of a rhombus or diamond shape and 
suspended horizontally above the surface of the earth. 

Frequency Range 

The frequency range of operation of a rhombic antenna is around 3MHz to 300MHz. This antenna works in HF 
and VHF ranges. 

Construction of Rhombic Antenna 

Rhombic antenna can be regarded as two V-shaped antennas connected end-to-end to form obtuse angles. Due 
to its simplicity and ease of construction, it has many uses − 

• In HF transmission and reception 

• Commercial point-to-point communication 



The construction of the rhombic antenna is in the form a rhombus, as shown in the figure. 

 

The two sides of rhombus are considered as the conductors of a two-wire transmission line. When this system is 
properly designed, there is a concentration of radiation along the main axis of radiation. In practice, half of the 
power is dissipated in the terminating resistance of the antenna. The rest of the power is radiated. The wasted 
power contributes to the minor lobes. 

 

Figure 1 shows the construction of rhombic antenna for point-to-point communication in olden days. Figure 2 
shows the rhombic UHF antenna for TV reception, used these days. 

The maximum gain from a rhombic antenna is along the direction of the main axis, which passes through the 
feed point to terminate in free space. The polarization obtained from a horizontal rhombic antenna is in the 
plane of rhombus, which is horizontal. 

Radiation Pattern 

The radiation pattern of the rhombic antenna is shown in the following figure. The resultant pattern is the 
cumulative effect of the radiation at all four legs of the antenna. This pattern is uni-directional, while it can be 
made bi-directional by removing the terminating resistance. 



 

The main disadvantage of rhombic antenna is that the portions of the radiation, which do not combine with the 
main lobe, result in considerable side lobes having both horizontal and vertical polarization. 

Advantages:  The following are the advantages of rhombic antenna −• Input impedance and radiation pattern are 
relatively constant• Multiple rhombic antennas can be connected• Simple and effective transmission. 
 
Disadvantages:  The following are the disadvantages of rhombic antenna −• Wastage of power in terminating 
resistor• Requirement of large space• Reduced transmission efficiency. 
 
Applications:  The following are the applications of rhombic antenna −• Used in HF communications• Used in 
Long distance sky wave propagations• Used in point-to-point communications 

Another method of using long wire is by bending and making the wire into a loop shaped pattern and observing 
its radiational parameters. This type of antennas is termed as loop antennas. 
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