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                                                                        Abstract 

   A Simple and Cost Effective Optical CDMA paper deals to develop the levels of the security based on the BPSK modulation. 
It is used to estimate the power efficiency of the optical link. More over the system performance is used to estimate the effect 
of Gaussian noise channel. It also aims to define the BER at different SNR value. It uses the power efficiency and carrier-to-
noise ratio at the level of decoder. Here we introduced the OCDMA to decrease the cost of today’s mobile radio networks. 
This method is used to secure the transmission and the several OCDMA-based fiber-radio systems. 

 
   Keywords: SNR- Signal to Noise Ratio, BPSK-Binary Phase Shift Key, BER-Bit Error Ratio 

 

  1. Introduction 

   The telecommunication industry faces many problems regarding the telephone services to rural areas. It uses one 
method to reduce the high organization cost of the wired system to use a fixed optical radio network for a noise 
free environment. This problem introduces the poor power efficiency when the CDMA is used. It requires only 
the minimum vital range about 30dB [1]. The CDMA is the direct method of classification that it extents the 
range of communications. The wireless network is used for the large number of years due to the flexible multiuser 
nosiness such as cellular phone. This process requires the directed light waves. The main idea of this process is to 
provide a large amount of bandwidth to cover the enormous data. It transfers the data with minimum cost that it 
enables both the base stations and the central office [1]. It is related to the microwave and the optical executions 
of multiple communications.  It also supports the clients to develop the multimedia services and the wireless 
applications of the data rate. Actually it works on both the principle of data information and the amount of 
bandwidth to send the information. That it requires many benefits such as protection to noisiness and 
overcrowding. It also required some aspects of topologies such as star, ring, tree, hybrid, bus [1]. This CDMA is 
slightly different from the wireless medium. The group of width is used to spread the code of data which requires 
independent standard variation. So receiver synchronizes the code to improve the data. It uses both the 
independent and synchronous code to access the multiple users that it allows the same frequency band at the same 
time [1]. In general Pseudo-random code generator is used to protect the signal. These signals are transferred as 
optical power. The Pseudo-random is also called as Pseudo-noise (PN) [2]. This CDMA can be directly works on 
64 kilobit/sec digital signal. This Digital signal can be worked based on voice channels, modems, etc… 
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  2. Related works 

   The CDMA deals with direct sequence of spread range System. It have been introduced for the Personal 
Communication Service (PCS). It works directly on digital signals per 64 kilobit/sec. Moreover, it has been 
chosen as a standard for radio transmission technology in an international mobile telecommunications [3].  It has 
three customs to extend the bandwidth of signal they are Frequency hopping, Time hopping and Direct Sequence. 
In this Frequency hopping signal is transferred and accessed quickly between the two different frequencies that it 
jumps the bandwidth randomly in process. Beforehand the receiver knows the information where and in which 
time the signal is to be processed. In Time hopping the signal is spread randomly in short timings. In Direct 
Sequence the direct code of the digital data is higher than the frequency [2]. This code is generated by the receiver 
to know the information of same code that it checks the code to extract the data randomly. In this CDMA the 
digital signal can directly works on the system with 64 kilobit/sec. These types of signals carry Voice, ISDN 
Channels, Modems, etc… 

 
                                                                 Fig [1]: Transmission Data 
   The Transmission signal is processed with the effective random data. It generates the random pseudo codes. For 

each and every channel the data base generates and adds the unique code to change the connection [2]. It also uses 
to add the coded programs to match its code. Actually it generates the coding to correct the appropriate signals 
and also it has self-regulating channels. It has many properties to work out with pseudo random code. They are as 
follows: It should be finite and also gives the information randomly without getting the knowledge of a listener.  
It has the cross relationship between the two nodes i.e. (too small). It takes the long time to code for the program 
[2]. In this situation the mathematical correlation method is used for specific meaning and it has two properties. 
That is if the value becomes equals to 1 then it is different. It uses two different functions that is cross and auto 
relationship. The receiver uses the cross relationship to attach the signal from separate signals. The multi path 
interface is used to reject the auto relationship [4]. It uses the automatic power efficiency of control System. So 
the System Capacity is also in need of on the signal power. It uses both the radio control signal and frequency 
signal for the purpose of sending and receiving the power of signals to control and transmits the other signals. 

 
  2.1 Modulation Techniques 

   Several types of modulation were used in this CDMA process.  It has QPSK, Complex, etc… The QPSK 
variation [3] uses two types of data to translate each and every symbol. It has four states to translate the binary 
information. Every state represents the bits. This process generates the two mathematical notations such as sine 
and cosine. Many more total channels are added together to transmit the data simultaneously. This calculation 
should be happen in the bit rate. Almost there are millions of bits are available in the symbol. It uses the two PN 
(Pseudo-Noise) codes made up of 2 autonomous components. Here lots of channels are tied together and 
transmitted simultaneously. The complex variation is directly applied with the mathematical operations such as 
cosine, sine, etc… It is easier to reduce and control the signals. It not only used with the mathematical 
calculations [5], it also adds the both the modulation and the demodulation process. 

 
   The noisiness elimination method is used in CDMA technology. This type is fundamentally used to unaffected 

the interference and blocking [4]. It faces the essential difficult with the urban communication to use the multiple 
interface.  It transmits the transmission over the signal to travel the different destination to reach the receiver. 
After that the receiver have to repeat the signal to combine the change of both amplitude and the segment. 

 
   The data is sent to ON-OFF optical CDMA (OOK) networks using the code words [6]. If the data is set as 1 then 

the node transmits the code word. Instead of that data set as 0 then it not transmits the code word. After that 1 is 
treated as presence and 0 as absence in data bit. Let s (t) denote the value of t chip and N chip of code words as s. 
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For the intermediate pairs of code words s1 and s2 are inter related as where T=0 [1]. The code set was designed 
based on the cross correlation constraints. These code word are said to be pseudo-orthogonal. It checks whether 
the code sets have limited noisiness between the code words.  Most often the optical CDMA network was 
designed to ensure about the noisiness among code words [6]. 

 
  The theoretical implementation of the CDMA process is based on the follows:  When there is nothing to change in 

system call then it is called as systems idle [3]. Then the call setup method is used to setup the connection of 
signals. Once the connection is established in call processing then it process and transmits the transmissions of 
arithmetical data [7]. The call teardown method is used to keep the system free that it takes the steps once the call 
is finished its work. 

 

 
                      Fig [2]: Central and Remote Base Station 
  
  2.2 Schemes of Fibre Radio Networks 
   The fibre radio schemes are developed based on Spectral Amplitude Coding (SAC) and Multiple Access 

Interference (MAI) [8]. In this SAC scheme they added the straight current signals for the irrational receiver 
before the transmission, then also it not at all considered as the positive signals [7]. It also additionally requires 
the Remote Base Stations (RBS) and the control base stations (CBS). The RBS is mainly used for the provision of 
today’s large amount of broadband services [8]. It should be installed within the tiny area and network is also 
enabling to guarantee the unified connection among the several radio base stations. The small radio base also 
reduces the cost for installations [6].  It is very necessary for the large number of real time execution to reduce the 
cost and size of the remote base and it can move the confound control circuitry to the CBSs. RBSs provides the 
high bit rate of transmission by using the CBS functions [7]. Each and every RBS consists of only Electric-to-
Optic (E/O) converter, Optic-to-Electric (O/E) convertor and Electrical Amplifier. It also enlarged the number of 
encoder and decoder in the Control Base Station; it requires more complex for the realization. It also includes 
modulators and demodulators (in fig (a) central office). The optical fibre transfers the radio signals using the sub 
carriers. This technique combines the WDM and SAC to lessen the size of the coding devices [4]. In this optic 
fibre, SCM network is used in remote base and then it act as a remote antenna. So the network operator is also 
upgrading their network based on their network without changing remote base [7].  

   The fibre radio network contains the one control base stations and Many (M) groups of radio base stations in the 
ring network topology where M is an optimistic digit [6]. Each and every antenna in Remote base transmits and 
receives the signals for the communications with the mobile workstations and it is linked to the isolated nodes by 
using the star topology [9]. More overly all the Remote base and Control base are associated by using the ring 
topology. Then the bi-directional transmission contains the two operations one for specific remote control and the 
other for equivalent group of codec in the control base (Normal and Restorative) [10]. The Normal Operation 
control base transmits the encrypted signal in clockwise to radio networks, whereas it transmits anticlockwise 
direction to control base. For the restoration operation the control base transmits counter clockwise to radio 
networks, while it transmits the clockwise to control base stations in the ring topology [8]. It includes the 
operation for one specific radio network and the other equivalent operations of codec in the control base are same.  



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 637- 642 

 

Divya.P, IJRIT  640 

 

The up fall and down fall of code words on every radio base can be generate from Quantitative Codes in [2].  It 
prevents the nosiness from the signal in both upstream and downstream directions. The code procedure for each 
direction should be taken place to divide wavelength band. 

                       

                                                       
Fig [3]: Central office 
 

In Fig [3] the signal transfers data from serial to parallel using I and Q control signals. By using the spectral 
amplitude encoding (SAC) in OCDMA sent the data to personal communications. The control signal maintains 
the optical quadrature modulator in both I and Q control signals. The modulation of data is sent back to 
Polarization Beam Splitters (PBS). The encoding and decoding process is done in central office and it is very 
efficient.   The quadrature is divided into two parts such as TE and TM. These both are the equivalent inputs for 
the central office. It may use positive or negative approach based on the modulation.  

                                

 
 
 
   The encoding signal is proposed in this scheme and it is represented as X m , n (D)=d + m, n (t)(0)Cm, n(u)+d-m, 

n(t)(1)Cm, n(u) in [15]. The decoding signal is related to the expected SAC scheme. The Multiple Access 
Interface signal is disappear in this process. It can be considered as the downstream transmission from the central 
base signal to the remote base signals. This method is same for the upstream communication from remote base 
towards central base and it uses the upstream code words instead of downstream code words. The output of the 
decoder in the radio base signal of # (u, v) is always proportional to d u, v (t) . 
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  2.3 STRUCTURE OF RADIO BASE AND CENTRAL BASE SIGNALS 
   The upper codec part of the encoding procedure is emitted from the beam basis with a center of   wavelength and 

the bandwidth [10]. The bandwidth of data LN^(lamina) is de multiplexed by the higher 1*L to define the path of 
i-th channel in bandwidth. The carrier signal is arrived and improved. This signal is then varied with a local 
mover to recover the widen digital signal .The pseudorandom code generator is matched with expected signal. 
The receiver gets the external code and the segment locks its own code to it. 

 

  3. PROPOSED SYSTEM 

   Our aim is to develop the system performance under the perfect channels and conditions beside with AWGN 
(Additive White Gaussian Noise). We investigate about BPSK based modulation technique under CDMA. It 
should be implement by using the small cost of optical sources for an upstream circulation. The optical radio 
systems is always allocated limit with the bandwidth. For the cell phone systems the total bandwidth is normally 
50 MHz, it required to tear in half way to provide the self-assured and backward links of the scheme. Sharing of 
the field is vital in order to enlarge the user facility of any wireless network. The Three major methods were used 
to share the available bandwidth to the multiple users such as FDMA (Frequency Division Multiple Access), 
TDMA (Time Division Multiple Access) and CDMA. The hybrid methods will be also useful in many of 
extensions such as OFMA, TDMA and FDMA. It has chip rates from 4 to 15 million chips per second. It supports 
the data rates and packets. 

 

  3.1 IMPLEMENTATION BASED ON THE CDMA TECHNOLOGY 
The CDMA mechanism works based on the sequence data for numerous possible sources such as digitized voice 
or ISDN channels. The scheme works with 64 kilobits/sec but it accepts the input of data rates as 8, 16, 32 or 64 
kilobits/sec. This technique had been developed by using the mat lab communication. A packet has been framed 
by using the rand function with 8 bit data and it is transmitted by using the BPSK Modulation. Additive White 
Gaussian Noise has been added to BPSK and it perform the imitation based on 10000 iterations. And then BER 
have been calculated. The fiber radio network is performed with one Central Base Station and M groups of 
Remote Base Stations where M is a positive digits.  Every remote base station contains the mobile terminals for 
transmitting and receiving the antennas near by the indexed remote base station such as (M=0,1,…,M-
1,n=0,1,…,N-1). In such way the remote base and central base nodes are linked by using the group of ring 
topology. The result of this process shows that the upstream piece was not at all affect by the bidirectional 
transmission. 

 
4. Conclusion 

   The Optical Code Division Multiple Access have been proposed by using  hybrid star and ring topology. The 
benefit of this scheme is noisiness elimination and partial self-healing ability.  While comparing to the earlier 
OCDMA fiber radio schemes, the future system eliminates the addition of straight current signal before the 
optical encoding in process. Then the simple encoding and decoding process can be used in the power base 
stations. The optical CDMA permits to share the nodes asynchronously without any media access delay. Then 
also it has some major problems using CDMA. That is it has lower spectral effectiveness and low throughput 
under the grave loads. This planned scheme is suitable for today’s mobile radio networks with a large number of 
remote base station. 

 

   5. References 

    [1] Cho-Chin Yang,”Optical CDMA Based Fiber Radio Network With Improved Power Efficiency”,In 
Proceedings of IEEE Transaction Communication vol 60,no 3,March 2012. 

    [2] H.Kim,Y.C.Chung,”Passive Optical Network for CDMA-Based Microcellular Communication                                                                                 
Systems”, In Proceedings of Journal of light wave technology, vol.19,No.3,March 2001. 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 637- 642 

 

Divya.P, IJRIT  642 

 

    [3] R.Kanmani, K.sakaranarayanan, F.Infant Princy, ”Analysis of Indoor Wireless Infrared       Optical CDMA 
Using Prime Code”, In Proceedings Wseas Transaction on Communication, Issue 8, Volume 11, August 2012. 

    [4] Sina Zahedi, Jawad A.Salehi, ”Analytical Comparison of Various Fiber-Optic CDMA Receiver    Structures”, 
In Proceedings of Journal Of  Light 000Wave Technology, Vol 18,No 12,December 2000. 

    [5] B.Huiszoon, T.Spuesens, E.Tangdiongga, H.de Waardt, G.D.Khoe, A.M.Koonen, ”Hybrid Radio-Over-Fiber 
and OCDMA Architecture for Fiber to the Personal Area Network”, Journal of Light Wave technology, Vol 27, 
No 12,June 2009. 

   [6] Z.Jiang, D.S Seo, S.D.Yang, D.E.Leaired, R.V.Roussev, C.Langrock, M.M.Fejer, A.M.Weiner, ”Four-
User,2.5-Gb/s,Spectrally Coded OCDMA System Demonstration Using Low-Power Nonlinear processing”, 
Journal Of Light Wave Technology, Vol 23,No 1,January 2005. 

   [7] J.A.Salehi,”Code division multiple access techniques in optical fibre networks”, IEEE    Transformations, Vol 
37,pp 824-833,Aug 1989. 

   [8] M.Razavi, J.A.Salehi, ”Fiber-optic CDMA networks Incorporating multiple optical amplifiers”    In 
Proceedings of IEEE Globecom Conf., Vol 2, Nov 2000, pp 1247-1253. 

   [9] Simin Khazraei, Mohammad Reza Pakravan , ”Power Control Analysis for Indoor Wireless Infrared CDMA 
networks using BPPM”, In Proceedings of IEEE International Conference on Telecommunication ,14-17,2007. 

   [10] J.M.Kahn, J.R. Barry , ”Wireless Infrared Communications”, In Proceedings of IEEE, Vol 85, No 2, pp 265-
298, Feb 1997. 

 


