
                  International Journal on Wireless, Networking & Mobile Communication Innovations  

Vol. 1, Issue 1 - 2017 

© Eureka Journals 2017. All Rights Reserved.  www.eurekajournals.com 

SURVEY PAPER ON RADIO FREQUENCY COMMUNICATION 

WITH CASE STUDY OF WIRELESS CAMERA 

SHUDHANSHU NATH
*
, ADESH KAPOOR

**
  

ABSTRACT 

Electromagnetic range is a restricted normal asset, the utilization of which is 

administered by physical laws and also national enactment. It has been 

evaluated that as much as 75% of usable radio range is held for use by 

different national governments and military applications. The measure of 

transfer speed accessible for business, private and open utilize is seriously 

compelled and utilization of specific recurrence groups is restricted to singular 

nations or gatherings of nations. In spite of the fact that there are moves to 

characterize universally perceived recurrence assignments (outstandingly the 

World Administrative Radio Conference (WARC)), it will take numerous years 

for various nations to free up radio range for worldwide business utilize. This 

circumstance not just makes it more troublesome and expensive to give radio 

gadgets to use in all nations, it gives a noteworthy impetus to create 

strategies to make the absolute best utilization of any accessible range. 

KEYWORDS: Radio Frequency, Electromagnetic Spectrum, RF 

Communication System. 

INTRODUCTION 

Radio waves were first anticipated by numerical 

work done in 1865 by James Clerk Maxwell. 

Maxwell saw wavelike properties of light and 

likenesses in electrical and attractive 

perceptions. He at that point proposed 

conditions that depicted light waves and radio 

waves as rushes of electromagnetism that 

movement in space. In 1887, Heinrich Hertz 

showed the truth of Maxwell's electromagnetic 

waves by tentatively producing radio waves in 

his research facility. Numerous innovations 

took after, making down to earth the utilization 

of radio waves to exchange data through space. 

Nikola Tesla and Guglielmo Marconi are 

attributed with imagining frameworks to enable 

radio waves to be utilized for correspondence. 

OVERVIEW OF RF 

Radio frequency (RF) is a frequency or rate of 

oscillation inside the scope of around 3 Hz to 

300 GHz. This range relates to frequency of 

rotating current electrical signs used to deliver 

and identify radio waves. 

GENERAL PHYSICS OF RADIO SIGNALS 

RF communication works by making 

electromagnetic waves at a source and having 

the capacity to get those electromagnetic 

waves at a specific goal.  
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These electromagnetic waves go through the 

air at close to the speed of light. The 

wavelength of an electromagnetic flag is 

conversely corresponding to the frequency; the 

higher the frequency, the shorter the 

wavelength. 

Frequency is estimated in Hertz (cycles every 

second) and radio frequencies are estimated in 

kilohertz (KHz or a thousands of cycles every 

second), megahertz and gigahertz. Higher 

frequencies result in shorter wavelengths. The 

wavelength for a 900 MHz gadget is longer than 

that of a 2.4 GHz gadget. 

In general, signals with longer wavelengths 

travel a more prominent separation and enter 

through, and around objects superior to signals 

with shorter wavelengths. 

RF PROPAGATION BASICS 

The spread of radio waves in 802.11 

applications is portrayed by a few components:  

• Geometric spreading of the wave front, 

regularly known as free space misfortune, 

reduces Signal influence  

• Signal control is lessened as the wave goes 

through strong protests, for example, trees, 

dividers, window and the floors of 

structures  

• The flag is scattered and can meddle with 

itself if there are protests in the light 

emission transmit radio wire regardless of 

whether these items are not on the 

immediate way between the transmitter 

and the recipient 

FREE SPACE LOSS: Geometric spreading 

happens in light of the fact that the wave front 

emanated flag vitality extends like a major 

section as a component of the separation from 

the transmitter.  

At the point when the separation from the 

transmitter is estimated in units of the flag 

wavelength (λ), the free space loss (Lfsl) in 

signal power at a distance (r) from the 

transmitter is: 

Lfsl = r2 (4π)2/λ2                            Eq 1 

Using decibels to express the loss and using 

2.45GHz as the signal frequency for 802.11b/g 

APs, the equation can be simplified to: 

Lfsl = 40 + 20*log (r)                                   Eq 2 

Where Lfsl is expressed in dB and r is expressed 

in meters. 

ATTENUATION: At the point when the RF flag 

passes however strong articles, a portion of the 

flag control is consumed. The most helpful 

approach to express this is by including a 

"allowed loss" to the Free Space misfortune. 

Weakening can change incredibly contingent on 

the structure of the question the flag is going 

through. Metal in the obstruction enormously 

expands the lessening. Thickness additionally 

builds the loss. General dependable guidelines 

on lessening are: 

• Trees represent 10 to 20 dB of misfortune 

for each tree in the immediate way. 

Misfortune relies on the size and sort of 

tree. Huge trees with thick foliage make 

more prominent misfortune.  

• Walls represent 10 to 15 dB contingent on 

the development. Inside dividers are on the 

low end and outside dividers, particularly 

those with stucco, make more misfortune.  

• Floors of structures represent 12 to 27 dB 

of misfortune. Floors with cement and steel 

are at the top of the line and wood floors 

are at the low end.  

• Mirrored dividers have high misfortune on 

the grounds that the intelligent covering is 

conductive. 

SCATTERING: RF signs can reflect off of 

numerous things and the immediate flag 

consolidates with signals that have reflected off 
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of articles that are not in the immediate way. 

This impact is normally portrayed as multipath, 

blurring, Rayleigh blurring or flag scattering. At 

the point when RF signals consolidate they can 

be mutilated. The contortion debases the 

capacity of the beneficiary to recuperate the 

flag in a way much like flag misfortune. While a 

lot of research has gone into the portrayal of 

flag disseminating, a basic and basic method for 

applying the impacts of diffusing is to change 

the example on the separation factor in 

Equation 1. 

When the Free Space Loss, Attenuation and 

Scattering are combined the loss is: 

L = rn (4π)2/λ2 + Lallowed        Eq 3 

Expressed in decibels: 

L (dB) = 40 + 10*n*log (r) + Lallowed       Eq 4 

One difficulty in utilizing the example to show 

the impact of disseminating is that the type 

tends to increment with run in a situation with 

a ton of scrambling. Figuring a range can 

regularly require some cycle of the type to be 

utilized. 

LINK MARGIN: In addition to environmental 

factors described above, the execution of any 

correspondence connects relies upon the 

nature of the hardware being utilized. 

Connection edge is a method for measuring 

gear execution. A 802.11 correspondence 

interface has an accessible connection edge 

that is dictated by four elements: 

• Transmit power 

• Transmit antenna gain 

• Receive antenna gain 

• Minimum received signal strength or level. 

The link margin is: 

Lmargin = TXpower + TXant gain + RXant gain-

RSL                                                   Eq 5 

The connection factors are generally recorded 

in the make's information sheets for the gear 

being utilized. For example, if Sputnik's AP160 

is utilized as an entrance point with an outside 

8.5 dBi reception apparatus to speak with a 

workstation phone a D-Link DWL-G650 station 

card, the components to be utilized are: 

• TX power = 13 dBm 

• TX antenna gain = 8.5 dBi 

• RX antenna gain = 0 dBi 

• Min RSL = -89 dBm 

• Link margin = 110.5 Db 

Note that the Min RSL is reliant upon rate and 

the 1 Mbps rate is utilized for most extreme 

range. TX power can likewise be rate 

subordinate yet producers infrequently show 

this. 

MAXIMUM RANGE: The greatest range is 

accomplished when the flag misfortune 

communicated in Equation 4 is not as much as 

the connection edge communicated in Equation 

5. The framework administrator has to know 

the hardware parameters and must gauge the 

enabled misfortune and the dissipating 

example to finish the figuring. Table 1 portrays 

Application subordinate condition parameters. 
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Table 1.Application dependent environment parameters 

Application Allowed loss(dB) Scattering exponent 

Outdoor free space 0 2 

Outdoor, no barriers 0 2.5 at 200m 

3 at 400m 

3.5 > 500m 

Outdoor, with trees 10 to 20 3 to 4 

Outdoor buildings 0 4 

Indoor-no barriers 0 2.5 

Indoor partitions 0 3.5 

Indoor walls & floors 12 to 27 for floors 

4to 15 for walls 

4 to 5 

 

RF BAND AND ITS APPLICATIONS 

Name Symbol Frequency Wavelength Applications 

Extremely 

low 

frequency 

ELF 3-30 Hz 10-100 Mm Directly audible when converted to sound 

(above ~20 Hz), communication with 

submarines 

Super low 

frequency 

SLF 30-300 Hz 1-10 Mm Directly audible when converted to sound, AC 

power grids (50-60 Hz) 

Ultra low 

frequency 

ULF 300-3000 

Hz 

100-1000 

km 

Directly audible when converted to sound, 

communication with mines 

Very low 

frequency 

VLF 3-30 kHz 10-100 km Directly audible when converted to sound 

(below ~20 kHz; or ultrasound otherwise) 

Low 

frequency 

LF 30-300 kHz 1-10 km AM broadcasting, navigational beacons, 

lowFER, amateur radio 

Medium 

frequency 

MF 300-3000 

kHz 

100-1000 m Navigational beacons, AM broadcasting, 

amateur radio, maritime and aviation 

communication 

High 

frequency 

HF 3-30 MHz 10-100 m Shortwave, amateur radio, citizens' band 

radio, skywave propagation 

Very high 

frequency 

VHF 30-300 

MHz 

1-10 m FM broadcasting, amateur radio, broadcast 

television, aviation, GPR, MRI 

Ultra high 

frequency 

UHF 300-3000 

MHz 

10-100 cm Broadcast television, amateur radio, mobile 

telephones, cordless telephones, wireless 

networking, remote keyless entry for 

automobiles, microwave ovens, GPR 

Super high 

frequency 

SHF 3-30 GHz 1-10 cm Wireless networking, satellite links, amateur 

radio, microwave links, satellite television, 

door openers 

Extremely 

high 

frequency 

EHF 30-300 

GHz 

1-10 mm Microwave data links, radio astronomy, 

amateur radio, remote sensing, advanced 

weapons systems, advanced security scanning 
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BLOCK DIAGRAM OF RF COMMUNICATION SYSTEM 
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impact is an electromagnetic (EM) wave that 
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areas. A RF collector can identify this remote 

electron squirming. 

The RF correspondence framework at that 

point uses this marvel by squirming electrons in 

a particular example to speak to data. The 

beneficiary can make this same data accessible 

at a remote area; speaking without any wires.  

In many remote frameworks, a fashioner has 

two superseding imperatives: it must work over 

a specific separation (range) and exchange a 

specific measure of data inside a time span 

(information rate). At that point the financial 

matters of the framework must work out (cost) 

alongside gaining government organization 

endorsements (directions and authorizing). 

HOW IS RANGE DETERMINED? 

In order to accurately compute range-it is 

essential to understand a few terms: 

DB-DECIBELS 

Decibels are logarithmic units that are often 

used to represent RF power. To convert from 

watts to dB: Power in dB = 10* (log x) where x is 

the power in watts. 

Another unit of measure that is encountered 

often is dBm (dB milliwatts). The conversion 

formula for it is Power in dBm = 10* (log x) 

where x is the power in milliwatts. 

LINE-OF-SITE (LOS) 

Line-of-site when talking about RF implies 

something other than having the capacity to 

see the getting recieving wire from the 

transmitting radio wire. Keeping in mind the 

end goal to have genuine line-of-site no articles 

(counting trees, houses or the ground) can be in 

the Fresnel zone. The Fresnel zone is the zone 

around the visual viewable pathway that radio 

waves spread out into after they leave the 

recieving wire. This region must be clear or else 

flag quality will debilitate.  

There are basically two parameters to take a 

gander at when attempting to decide extend. 

TRANSMIT POWER 

Transmit power refers to the measure of RF 

control that leaves the reception apparatus 

port of the radio. Transmit control is typically 

estimated in Watts, milliwatts or dBm.  

RECEIVER SENSITIVITY 

Receiver sensitivity refers to the base level flag 

the radio can demodulate. It is helpful to utilize 

a case with sound waves; Transmit control is 

the manner by which uproarious somebody is 

hollering and get affectability would be the way 

delicate a voice somebody can hear. Transmit 

control and get affectability together constitute 

what is known as "interface spending plan". The 

connection spending plan is the aggregate sum 

of flag constriction you can have between the 

transmitter and recipient and still have 

correspondence happen. 

Example:  

Maxstream 9Xstream TX Power:

  20dBm  

Maxstream 9Xstream RX

 Sensitivity: -110dBm  

Total Link budget: 130dBm. 

For line-of-site situations, a mathematical 

formula can be used to figure out the 

approximate range for a given link budget. For 

non line-of-site applications range calculations 

are more complex because of the various ways 

the signal can be attenuated. 

RF COMMUNICATIONS AND DATA RATE 

Information rates are normally directed by the 

framework how much information must be 

exchanged and how regularly does the 

exchange need to happen. Lower information 

rates, enable the radio module to have better 

get affectability and therefore more range. In 
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the XStream modules the 9600 baud module 

has 3dB more affectability than the 19200 baud 

module. This implies around 30% more 

separation in observable pathway conditions. 

Higher information rates enable the 

correspondence to happen in less time, possibly 

utilizing less energy to transmit.  

Technologies under RF 

• RFID 

• Wireless LAN 

• Wi-Max 

• GPRS 

• GPS 

• GSM 

• UWB(Ultra Wide Band) 

• Digital Modulation Techniques 

RF APPLICATIONS: A CASE STUDY OF 

WIRELESS CAMERA 

The 'wireless' some portion of the camera 

alludes to WiFi organizing. On the off chance 

that you need to utilize the remote component 

of the camera, you will require a remote switch 

or access point that the camera can associate 

with, That remote switch or AP will most likely 

have a 4 port switch worked in, to which you 

should interface your PC utilizing an ethernet 

link. On the off chance that you have a PC, you 

can interface with the switch/AP either 

remotely or utilizing an ethernet link (however 

not both in the meantime).  

In the event that you have DSL or link, you WILL 

require a switch in the event that you will make 

a system with numerous gadgets (camera, PC, 

workstation, and so forth) as the standard set 

up for DSL/link takes into account just a single 

IP address for each client. Just a single gadget 

associated with the DSL/Cable modem can have 

that IP, so the switch which you are without a 

doubt must buy on the off chance that you 

need to bring this venture through will be 

associated with your link/DSL modem, and get 

that IP from your ISP, and it will likewise fill in 

as a DHCP server for the gadgets on your 

system. As the DHCP server for your system, 

the switch will disperse IPs in a 'private' scope 

of addresses that are imperceptible to the 

Internet (more often than not in the 

192.168.x.x territory), in this manner shielding 

your inner system from interruption from the 

internet. 

CONNECTIONS FOR WIRELESS CAMERA 

TRANSMITTER SECTION 

 

 



Technical Survey on Radio Frequency Communication with Case Study of Wireless Camera  

Shudhanshu N et al.  36 

© Eureka Journals 2017. All Rights Reserved.  www.eurekajournals.com 

RECEIVER SECTION- 

 

GLOSSARY 

• RF-Radio Frequency 

• EM-Electromagnetic 

• GSM-Global system for mobile 

communication 

• GPS-Global positioning system 

• GPRS-Global Packet Radio Service 
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