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Abstract 

As the technology is progressing to a new level year by year, our reliance on wireless technology has increased. This is because 

communication between any two or more devices using a wireless medium is currently the cheapest, fastest, easy and thus, the 

most widely used technology for communication. Antenna plays an important role in wireless communication systems. This paper 

briefs about the basics of antenna, the various terminologies used in antenna, its various types available and the role each antenna 

plays in today’s world.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In today’s world of digital revolution, there is a lot of data transfer taking place. And most of the data which is getting transferred 

is done wirelessly. Antenna is the basic component used to transmit the data wirelessly. Before we study more about what Antenna 

is, let us understand about the various communication systems used. 

Communication systems can be broadly classified into the following categories: 

 Wired Communication System 

 The term “wired” refers to any communication system that is connected via physical medium consisting of cables. The cables 

can be copper wire, twisted pair or fiber optic. Such a system makes use of physical cables to carry different forms of electrical 

signals from one end to the other. 

An example of such a system is LAN (Local Area Network) 

 
Fig. 1:  Local Area Network (LAN) 

This network system consist of a no of computers connected to each other via different types of physical Ethernet cables and 

the data flows between these computers via these cables. For small wired network, router is used to connect few number of desktop 

or laptop computers. In order to increase the network coverage for more number of systems multiple switches and routers are used.  
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 Wireless Communication 

It refers to a system where the communication between various computers takes place via a medium made of electromagnetic 

waves (i.e. EM Waves). It is basically a system where there are no physical connections between the communicating devices. 

Examples for such systems are: 

 Outdoor cellular technologies such as GSM, CDMA, WiMAX, LTE, Satellite etc. 

 Indoor wireless technologies such as Wireless LAN(or WiFi), Bluetooth, IrDA, Zigbee, Zwave etc. 

The following table gives the difference between the two types of communication systems[1] with respect to various important 

attributes in communication: 
Table - 1 

Difference between Wired and Wireless Networks 

Specifications Wired network Wireless network 

Speed of 

operation 
Higher 

Lower compare to wired networks, But with advanced wireless 

technologies it is possible to achieve speed par equivalent to 

wired network 

System Bandwidth High Low, as Frequency Spectrum is very scarce resource 

Cost Less as cables are not expensive 
More as wireless subscriber stations, wireless routers, wireless 

access points and adapters are expensive 

Installation 
Wired network installation is 

cumbersome and it requires more time 
Wireless network installation is easy and it requires less time 

Mobility Limited Not limited, as it operates in the entire wireless network coverage 

Transmission 

medium 

copper wires, optical fiber cables, 

Ethernet 
EM waves or radiowaves or infrared 

Network coverage 

extension 

requires hubs and switches for network 

coverage limit extension 

More area is covered by wireless base stations which are 

connected to one another. 

Applications LAN (Ethernet), MAN 
WLAN, WPAN(Zigbee, 23luetooth), Infrared, 

Cellular(GSM,CDMA, LTE) 

QoS (Quality of 

Service) 
Better Poor due to high value of jitter and delay in connection setup 

Reliability High compare to wireless counterpart 
Reasonably high, This is due to failure of router will affect the 

entire network. 

II. INTRODUCTION TO ANTENNAS 

When Antenna can be defined as a device that converts electrical signals to radio signals, and vice versa. The conversion of 

electrical signals to radio waves is termed as “transmission” and the reverse process is called “reception”. An antenna is the most 

essential component of any wireless/ radio communication equipment. 

The words antenna (plural: antennas in US English, although both “antennas” and “antennae” are used in International English) 

and aerial are used interchangeably.  Occasionally the term “aerial” is used to mean a wire antenna. An antenna, in its simplest 

form, is just a length of wire. Its function being to convert electromagnetic energy into voltage for reception, or to transduce a 

varying voltage into electromagnetic energy for transmission. Antennas are employed in different systems in different forms. That 

is, in some systems the operational characteristic of the system are designed around the directional properties of the antennas or in 

some others systems, the antennas are used simply to radiate electromagnetic energy in an omnidirectional or finally in some 

systems for point-to-point communication purpose in which increased gain and reduced wave interference are required. 

There are several definitions of antenna [2], and are as follows: 

 The IEEE Standard Definitions of Terms (IEEE Std 145- 1983): --A means for radiating or receiving radio waves. 

 “An antenna is any device that converts electronic signals to electromagnetic waves (and vice versa)” effectively with 

minimum loss of signals as shown in Fig.2. 

 
Fig. 1: Basic operation of transmit and receive antenna 

 An antenna is basically a transforming device that will convert impedance of transmitter output (50/75 Ohm) into free space 

impedance (120pi or 377 Ohm).  



Survey on Antennas and their Types  
(IJSTE/ Volume 3 / Issue 09 / 006) 

 

 All rights reserved by www.ijste.org 
 

24 

 Region of transition between guided and free space propagation. 

 Concentrates incoming wave onto a sensor (receiving case). 

 Launches waves from a guiding structure into space or air (transmitting case). 

 Often part of a signal transmitting system over some distance. 

III. BASIC CONCEPTS OF ANTENNA 

 Wavelength 

The wave is periodic, it repeats itself every T seconds. Plotted as a function in space, it repeats itself very  meters, which we will 

call the wavelength. 

 Frequency 

The frequency (written f) is simply the number of complete cycles the wave completes (viewed as a function of time) in one second 

(two hundred cycles per second is written 200 Hz, or 200 “Hertz”). Mathematically this is written as:   f  = 1/T 

 Bandwidth 

Bandwidth describes the range of frequencies over which the antenna can properly radiate or receive energy. The Bandwidth of a 

signal is the difference between the signals high and low frequencies. For instance, a signal transmitting between 40 and 50 MHz 

has a bandwidth of 10 MHz. This means that the energy of the signal is contained between 40 and 50 MHz (and the energy in any 

other frequency range is negligible). 

 Radiation Pattern 

A radiation pattern defines the variation of the power radiated by an antenna as a function of the direction away from the antenna. 

This power variation as a function of the arrival angle is observed in the antenna’s far field (The far field is the region far from the 

antenna, as you might suspect. In this region, the radiation pattern does not change shape with distance). 

Radiation patterns[3] may be classified into three main categories: 

 Directional Radiation Pattern: A pattern containing one clear main beam in both azimuth and elevation planes. 

 Isotropic Radiation Pattern: Constant pattern in both azimuth and elevation planes. 

 Omni Directional Radiation Pattern: A pattern containing one clear main beam at only one plane and a constant pattern in the 

other. 

 
Fig. 2: Types of radiation pattern 

 Directivity 

Directivity is a fundamental antenna parameter. It is a measure of how ‘directional’ an antenna’s radiation pattern is. An antenna 

that radiates equally in all directions would have effectively zero directionality, and the directivity of this type of antenna would 

be 1 (or 0 dB). 

 Antenna Gain 

The term Antenna Gain describes how much power is transmitted in the direction of peak radiation to that of an isotropic source. 

Antenna gain is more commonly quoted than directivity in an antenna’s specification sheet because it takes into account the actual 

losses that occur. 

 Beam Width 

The beam width or beam diameter of an electromagnetic beam is the diameter along any specified line that is perpendicular to the 

beam axis and intersects it. The beam width of an electromagnetic beam is the diameter along any specified line that is 

perpendicular to the beam axis and intersects it. 
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 Impedance 

Impedance relates the voltage and current at the input to the antenna. The real part of the antenna impedance represents power that 

is either radiated away or absorbed within the antenna. The imaginary part of the impedance represents power that is stored in the 

near field of the antenna. This is non-radiated power. 

 Polarization of Antenna 

Polarization is a parameter applying to waves that specifies the geometrical orientation of the oscillation. The polarization of 

anantenna is the polarization of the radiated fields produced by an antenna, evaluated in the far field. A horizontally polarized 

antenna will not communicate with a vertically polarized antenna. Due to the reciprocity theorem, antennas transmit and receive 

in exactly the same manner. Hence, a vertically polarized antenna transmits and receives vertically polarized fields. Consequently, 

if a horizontally polarized antenna is trying to communicate with a vertically polarized antenna, there will be no reception. 

 Effective Aperture 

The effective aperture or effective area simply represents how much power is captured from the plane wave and delivered by the 

antenna. This area factors in the losses intrinsic to the antenna (ohmic losses, dielectric losses, etc.). Effective aperture or effective 

area can be measured on actual antennas by comparison with a known antenna with a given effective aperture. 

 Antenna Temperature 

Antenna Temperature (TA) is a parameter that describes how much noise an antenna produces in a given environment. This 

temperature is not the physical temperature of the antenna. Moreover, an antenna does not have an intrinsic “antenna temperature” 

associated with it; rather the temperature depends on its gain pattern and the thermal environment that it is placed in. Antenna 

temperature is also sometimes referred to as Antenna Noise Temperature. 

 The Transmission Mode and the Reception Mode 

By definition, an antenna can be used in one of two operation modes, i.e., the transmission mode and the reception mode (Tx 

mode and Rx mode). When operating in the transmission mode, the message to be transmitted is fed to the antenna in the form of 

an alternating electric current and this is then in turn radiated in the form of EM wave. This EM wave can be then captured by 

other antennas. In the reception mode, an EM wave incident upon the antenna induces an electric current on its input terminals 

which can then be converted back into the required message signal. The device operation in these two modes is completely 

equivalent. This property is known as reciprocity. 

 
Fig. 3: Propagation-mode adapter 

 Field Regions 

Antenna characteristics differ with design and operating frequency and many factors that affect performance. All transmitting 

antennas have regions called the near and far field. These regions are shown in the diagram below. The center vertical line 

represents the length of the antenna, L, in meters. R represents the radius of the near field.  
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Fig. 4: Field regions 

The “near field” is the area closest to the antenna, also known as the induction field. Field strengths in the near field are different 

from the far field and can be difficult to predict exact field strengths. When measuring a transmitter output, the measurements must 

be made in the “far field”. 

IV. TYPES OF ANTENNAS 

 
Fig. 6. Classification of Types of Antenna 

 Wire Antenna 

 It is a radio antenna consisting of a long wire whose length does not have any relation with the wavelength of radio waves. 
Table – 2 

Types of Wire Antenna [4] 

Sr. No. Antenna Description 

1. 

Short dipole Antenna(Elemental Dipole) 

 
Fig. 7: Short Dipole Antenna 

 It is an open-circuited wire which is fed at its centre. 

 Smplest of all antennas 

 Short when compared to a wavelength at the operating 

frequency. 

2. Dipole Antenna (Dipole Aerial) 
 Similar to short dipole antenna 

 Most important and commonly used types of RF antennas. 
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Fig. 8: Dipole Antenna 

 Used on its own or as part of another antenna system. 

 Not required to be small compared to the wavelength at the 

operating system. 

3. 

Half-wave Dipole Antenna 

 
Fig. 9: Half-wave Dipole Antenna 

 Shortest resonant length 

 Used as a resonant dipole. 

 It is half wavelength long. 

 Most popular version. 

4. 

Broadband dipoles(Wideband Dipoles) 

 
Fig. 10: Broadband Dipole 

 Ideal omni-directional high frequency dipole 

 features: 

• 160 MHz to 500 MHz 

• Individually Calibrated 

• FCC, MIL-STD, VDE and TEMPEST Testing 

• Rugged Construction 

5. 

Monopole Antenna 

 
Fig. 11: Monopole Antenna 

 Belongs to the class of radio antenna 

 Consists of straight rod-shaped conductor mounted 

perpendicular over conducting surface. 

 One side of the antenna feedline is attached to the lower end 

of the monopole, and the other side is attached to the ground 

plane, which is often the Earth. 

 It depicts folded monopole antenna 

6. 

Folded Dipole Antenna 

 
Fig. 12: Folded Dipole Antenna 

 It consists of basic dipole with an added conductor 

connecting two ends. 

 Ends appear to be folded back so called as folded dipole 

antenna. 

 Width ‘d’ much smaller than length ‘L’. 

7. 

Loop Antenna 

 
Fig. 13: Loop Antenna 

 Comes under class of radio antenna. 

 Consits of loop or coil or wire. 

 Classified into 2 categories: 

• Small loop antennas 

• Large loop antennas 

8. 

Cloverleaf Antenna 

 
Fig. 14: Cloverleaf Antenna 

 Closed loop antenna. 

 Circularly polarized wire antenna. 

 The cloverleaf has 3 lobes at 120° apart from each other in 

the horizontal plane and angled 45° in the vertical plane. 

https://en.m.wikipedia.org/wiki/Feedline
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 Traveling Wave Antenna 

 It is a directional antenna which propagates charges of waves only in one direction. 
Table – 3 

Types of Traveling Antenna 

Sr. No. Antenna Description 

1. 

Helical Antennas 

 
Fig. 15: Helical Antenna 

 It consists of a conducting wire wound in the form of helix. 

 It responds to electromagnetic fields with rotating polarization (circular 

polarization). 

 It is designed for use with coaxial cables. 

2. 

Yagi-Uda Antenna 

 
Fig. 16: Yagi-Uda Antenna 

 It is a directional antenna consisting of multiple parallel elements in a line. 

 The most popular and easy-to-use type of antenna. 

 Famous for its high gain and directivity. 

 Most commonly used type of antenna for TV reception. 

3. 

Spiral Antenna 

 
Fig. 17: Spiral Antenna 

 A type of RF antenna. 

 It is shaped as a two-arm spiral, or more arms may be used. 

 It belongs to the class of frequency independent antennas which operate 

over a wide range of frequencies. Polarization, radiation pattern and 

impedance of such antennas remain unchanged over large bandwidth. 

 They are inherently circularly polarized with low gain. Array of spiral 

antennas can be used to increase the gain. 

 Reflector Antenna 

 It is a high gain antenna and used when narrow main beam of light is required. 
Table – 4 

Types of Reflector Antenna 

Sr. 

No. 

Antenna Description 

1. Corner Reflector Antenna 

 
Fig. 18: Corner Reflector Antenna 

 It is a type of directional antenna. 

 It consists of a dipole driven element mounted in front of two flat 

rectangular reflecting screens joined at an angle, usually 90°. 

 They have moderate gain of 10-15 dB, high front-to-back ratio of 20-

30 dB, and wide bandwidth. 

 These antennas are widely used for UHF television receiving 

antennas, point-to-point communication links and data links 

for wireless WANs. 

2. Parabolic Reflector Antenna 

 
Fig. 19: Parabolic Reflector Antenna 

 It is an antenna that uses a parabolic reflector, a curved surface with 

the cross-sectional shape of a parabola, to direct the radio waves. The 

most common form is shaped like a dish and is popularly called a dish 

antenna or parabolic dish. 

 It has high directivity. 

 It functions similarly to a searchlight or flashlight reflector to direct 

the radio waves in a narrow beam, or receive radio waves from one 

particular direction only. 

 Microstrip Antenna 

 It is a patch antenna which has radiating patch only on one side of dielectric substrate for good performance. 
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Table – 5 

Types of Microstrip Antenna 

Sr. 

No. 

Antenna Description 

1. Rectangular Microstrip Antennas 

 
Fig. 20. Rectangular Microstrip Antenna 

 The term microstrip antenna means an antenna fabricated 

using microstrip techniques on a printed circuit board (PCB). 

 It is commonly referred to as patch antenna. 

 All of the parameters in a rectangular patch antenna design (L, W, h, 

permittivity) control the properties of the antenna. 

• The length of the patch L controls the resonant frequency. 

• The width W controls the input impedance and the radiation 

pattern. 

• The height of the substrate h also controls the bandwidth - 

increasing the height increases the bandwidth. 

 Log-Periodic Antennas 

 It is a directional broadband antenna designed for wideband of frequencies. 
Table – 6 

Types of Log-Periodic Antenna 

Sr. 

No. 
Antenna Description 

1. 

Bow Tie Antennas 

 
 

Fig. 22: Bow Tie Antennas 

 It is a two-dimensional version of the bi-conical design is 

sometimes referred to as butterfly antennas. 

 It is a common subtype of bi-conical antenna. 

2. 

Log Periodic Dipole Array Antenna 

 
Fig. 23:  Log Periodic Dipole Array 

Antenna 

 It consists of a number of dipole elements. These diminish 

in size from the back towards the front. 

 The main beam of this RF antenna coming from the 

smaller front. 

 The element at the back of the array  is at half wavelength 

at the lowest frequency of operation 

 The element spacing also decrease towards the front of the 

array where the smallest elementsare located. The upper 

frequency is a function of the length of the shortest 

element. 

 Aperture Antennas 

 It is an antenna which is used to measure how powerful it is on receiving the power of radio waves. 
Table – 7 

Types of Aperture Antennas 

Sr. 

No. 
Antenna Description 

1. 

Slot Antenna 

 
Fig. 24: Slot Antenna 

 It consists of a metal surface, usually a flat plate, with one or more 

holes or slots cut out. 

 They are used in the frequency range from about 300 MHz to 

25 GHz. 

 They are often used in navigation radar. 

2. 

Cavity-backed slot antenna 

 
Fig. 25: Cavity-backed Slot Antenna 

 It includes an electrically conductive sheet having an elongated slot 

contained within the perimeter of the sheet backed by a cavity 

formed in an electrically conductive housing connected to the sheet. 

 The walls are metallic (electrically conducting), and the inside is 

hollow. On one end, a slot is cut out. 



Survey on Antennas and their Types  
(IJSTE/ Volume 3 / Issue 09 / 006) 

 

 All rights reserved by www.ijste.org 
 

30 

3. 

Inverted F- Antenna 

 
Fig. 26: Inverted F-Antenna 

 It is a type of antenna used in wireless communication. 

 It consists of a monopole antenna running parallel to a ground 

plane and grounded at one end. 

 This type of antenna appears to be wire antenna but it is classified 

as an aperture antenna 

 The feed is placed from the ground plane to the upper arm of the 

IFA.  To the left of the feed, the upper arm is shorted to the ground 

plane. Because the structure somewhat resembles an inverted F, this 

antenna takes the name "Inverted F-Antenna”. 

4. 

Horn antenna 

 
Fig. 27: Horn Antenna 

 It is one of the simplest and most widely used antennas. 

 The main characteristic of the rectangular horn antenna is its 

approximately 20 dB gain. 

 The most important parameters for operation of this antenna are 

• Length of antenna 

• Width of aperture 

  

5. 

Telescope Antenna 

 
Fig. 28. Telescope Antenna 

 The receiving or radiating elements of this antenna are made in the 

form of an extensible system of tubes or rods of approximately equal 

length. 

 The design facilitates changing the length of the antenna elements, 

for example during transport or storage. 

6. 

Vivaldi Antenna 

 
Fig. 29. Vivaldi Antenna 

 It is sometimes also referred to as the Vivaldi notch antenna. 

 It can provide ultra-wide wide bandwidth and  is easy to fabricate 

on a circuit board 

 The antenna feed is connecting two symmetric sides of a planar 

metallic antenna. To the left of the feed is a short-circuit. To the 

right of the feed is the radiating element. 

 It can be considered a tapered slot antenna or an aperture antenna. 

V. CONCLUSION 

In this paper we presented about the antenna, the terminologies used for it, and its various types. We can thus notice that the 

application of antenna is widely spread in various fields like television broadcasting, cell phones, radar, and wireless computer 

networks, satellite communications etc. For communication in any wireless systems, the most basic and the most important module 

is the antenna module. 
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