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Abstract 

  

The combination of two communication methodologies in ROF has become an attractive technology for wireless and 

wired network and has meet the solution to ever increasing user bandwidth and wireless demands.ROF network maintain 

their mobility while providing them with the bandwidth for communication. ROF network provides greater geographical 

flexibility. Such network topology is useful in large building, subways, tunnels where many people are mobile. ROF has 

been used for several decades but there is still a substantial amount of work that needs to be undertaken in order to 

improve characteristics and capabilities. So ROF technique is proposed here. Simulation is done using opti system 

software. In this paper, analysis on Q factor, BER, and eye opening was done with respect to wavelength, bit rate and 

fibre length, and then we compared the performance analysis of PAM, FSK, PSK, DPSK and CPFSK modulation 

technique in ROF. 
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1. Introduction 

 
1
 With the advancement in the communication systems, 

there is a need for large bandwidth to send more data at 

higher speed. 

 

 

 

 

 

 

 

Fig. 1: A general block diagram of an optical 

communication system. 

 

Residential subscribers demand high speed network for 

voice and media-rich services. Similarly, corporate 

subscribers demand broadband infrastructure so that they 

can extend their local-area networks to the Internet 

backbone. This demands the networks of higher capacities 

at lower costs. Our current “age of technology” is the 
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result of many brilliant inventions and discoveries, but it is 

our ability to transmit information, and the media we use 

to do it, that is perhaps most responsible for its evolution 

.Progressing from the copper wire of a century ago to 

today’s fibre optic cable, our increasing ability to transmit 

more information, more quickly and over longer distances 

has expanded the boundaries of our technological 

development in all areas. Optical communication 

technology gives the solution for higher bandwidth. By 

developing the optical networks, larger transmission 

capacity at longer transmission distance can be achieved. 

To accomplish higher data rates, these optical networks 

will be required fast and efficient wavelength conversion, 

multiplexing, optical splitter, optical combiner, arithmetic 

processing and add-drop function etc. Figure 1 shows the 

block diagram of a general Optical communication 

system. 

 

2. Radio over fibre in communication system: 

 

In the early 1980s, the United States introduced the 

integration of wireless and optical fibre to accommodate 

military requirements, such as radar systems where optical 

fibre were utilised as an interface between the central 

station (CS) and the wireless antenna. The conventional 

transporting interfaces for RF signals were copper cables 

and waveguides, which induce high losses. The 

advantages of optical fibre namely lower loss and a large 

bandwidth made it an efficient alternative interface. The 

application of radar is what transpired into the widely 

known the RoF system. It is a technology that modulates 
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the light wave with a radio signal directly without any 

electrical / optical conversions using optical components. 

Radio-over-Fiber (RoF) technology provides the base 

platform for the integration of wireless and optical 

systems. RoF is fundamentally an analog transmission 

system because it distributes the radio waveform directly 

at the radio carrier frequency. The analog signal can be RF 

signal, IF signal or baseband (BB) signal. In RoF 

networks, simple and cost effective components are 

needed to cover the high number of BSs. 

 A basic overview of ROF system is described in figure 

2. The Central Station (CS) receives the Down Link (DL) 

electrical data from a core network, up-converted to the 

frequency required for wireless transmission, and 

subsequently modulating a laser adopting intensity 

modulation (IM). This operation is known as the 

electrical-to-opticalconversion. The modulated optical 

signal is then coupled into a Fibre for Base Station 

transmission. At the BS, the receiver is a simple 

photodetector (PD) performing optical-to-electrical 

conversion, subsequently transmitting the converted signal 

to mobile users via an antenna. The Up Link transmission 

is exactly the reverse process of DL. It is clear from Figure 

2 that CS is designed with all the required features leaving 

BS with only an optical receiver and a laser for DL and 

UL connectivity, respectively. 

 

 
 

Fig. 2: an overview of ROF system 

 

3. Experimental Setup 

Figure 3(a), 3(b), 3(c), 3(d) and 3(e) shows the 

experimental set up of RoF system using PAM, FSK, 

PSK, DPSK and CPSK modulation techniques and shows 

the simulation setup for a single user.  

 A pseudo random bit sequence (PRBS) generator is 

used to modulate data signal. The data is used to modulate 

electrical carrier having frequencies 250GHz. The signal is 

passed through OBPF (Band Pass Bessel Filter)and the 

signal is used to modulate an optical carrier of frequency 

193.1THZ using Mach-Zehnder modulator (MZM), an 

external modulation which is a well-known technique for 

high frequency signals or long spans transmission. This 

modulated signal after passing through SMF is amplified 

using optical amplifier. At the receiving end an optical 

amplifier is passed through optical band pass filter (OBPF) 

to filter the upper sideband of optical signal which is then 

applied to the PIN photo-detector. This photodetector 

demodulate filtered optical signal and convert this optical 

signal directly into a baseband signal. Low pass filters 

(Cut-off frequency = 0.75 * Bit rate Hz) are used to filter 

higher frequency components. The optical signal is then 

passed through optical band pass filter (frequencies 

193.119THz and bandwidth= 1.5 * Bit rate).A low pass 

filter is used to remove a high frequency components and 

at the output of LPF data signal is detected and output is 

observed using BER Analyser and Eye Diagram Analyser 

and finally we will get data which was initially 

transmitted. 

 

 

Fig. 3(a) ROF System Incorporating PAM Technique 

 

Fig. 3(b) ROF System Incorporating FSK Technique 

 

Fig. 3(c) ROF System Incorporating PSK Technique 
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Fig. 3(d) ROF System Incorporating DPSK Technique 

 

Fig. 3(e) ROF System Incorporating CPFSK Technique 

 

4. Simulation Result 

 

The simulation result using eye diagram is shown in 

Figure 4(a), 4(b), 4(c), 4(d) and 4(e) indicating the Quality 

factor and Bit Error Rate analysis of the system using for 

different modulation techniques i.e. PAM, FSK, PSK, 

DPSK and CPFSK. The Quality factor and the BER 

comparison for different modulations schemes is shown in 

table 1. As the Quality factor is a measure of the 

selectivity of circuit; higher the circuit Q, smaller the 

bandwidth and thereby increasing the possibility of 

number of users in the system. Comparative analysis 

indicates that CPFSK modulation technique is best for 

Radio over Fibre system because of highest quality factor 

and minimum bit error rate. 

 

 

Fig. 4(a) RoF system using PAM 

 

Fig. 4(b) RoF system using FSK 

 

Fig. 4(c) RoF system using PSK 

 

Fig. 4(d) RoF system using DPSK 

 

Fig. 4(e) RoF system using CPFSK 
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         Modulation Scheme 

Parameter PAM FSK PSK DPSK CPFSK 

maximum 

Q-factor 
3.31 5.53 6.66 10.93 55.34 

Minimum 

BER 
0.04 1.59*10-06 1.28*10-11 4.17*10-28 0 

 
Conclusions 

 

ROF system using different modulation schemes such as 

PAM, FSK, PSK, DPSK and CPFSK has been designed 

and compared using opti system software .Their Quality 

factor and Bit error rate are also compared and on 

comparing we conclude that the performance of DPFSK is 

better than the other modulation techniques since it has 

higher quality factor and low Bit Error Rate. The 

functionally of this network is also simple and cost-

effective BSs are utilized in contrast to conventional 

wireless systems. 
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