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Abstract— The modern day technology requires high data 

rate to enhance transmission speed. Multi carrier CDMA 

system is a promising technique which enhances the 

transmission speed over single carrier technique. However, 

there is a major challenge in MC-CDMA system due to multi 

carrier interference. Literature shown multiple of techniques 

proposed to compensate for multi carrier interference. 

Genetic algorithm is technique used in many areas for 

complex optimization problem. We proposed a novel method 

of reducing MCI for multi carrier CDMA systems using multi 

objective optimization scheme based on genetic algorithm. 

Another purpose to estimate the signal from multiple user and 

thereby improving the BER rate. 
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I. INTRODUCTION 

CDMA is based around a form of transmission known as 

Direct Sequence Spread Spectrum. Spread spectrum and 

CDMA are technologies mainly used in operational radar, 

navigation and telecommunication systems and playing a 

dominant role in the philosophy of the forthcoming 

generations of systems and networks. The CDMA history can 

be directly linked back to the 1940s when this form of 

transmission was first envisaged the use of the spreading 

codes which are independent for each user along with 

synchronous reception allow multiple users to access the 

same channel simultaneously. Code Division Multiple 

Access (CDMA) is a multiple access technique where 

different users share the same physical medium that is the 

same frequency band at the same time. The main ingredient 

of CDMA is the spread spectrum technique which uses high 

rate signature pulses to enhance the signal bandwidth far 

beyond what is necessary for a given data rate. In a CDMA 

system, the different users can be identified and hopefully, 

separated at the receiver by means of their characteristic 

individual signature pulses that is by their individual codes. 

Direct sequence-code division multiple access (DS-CDMA) 

technique is used in cellular systems where users in the cell 

are separated from each other with their unique spreading 

codes. In recent times DS-CDMA has been used extensively. 

These systems suffers from multiple access interference 

(MAI) due to other users transmitting in the cell, channel inter 

symbol interference (ISI) due to multipath nature of channels 

in presence of additive white Gaussian noise (AWGN). 

Spreading codes play an important role in multiple access 

capacity of DS-CDMA system. M-sequences, gold sequences 

etc., has been traditionally used as spreading codes in DS-

CDMA. These sequences are generated by shift registers and 

periodic in nature. So these sequences are less in number and 

also limit the security. This thesis presents an investigation 

on use of new type of DS CDMA receiver called Genetic 

Algorithm based DS-CDMA receiver. Genetic Algorithm is 

robust optimization technique and does not fall into local 

minima hence this gives better weight optimization of any 

system. This Thesis investigates the performance of GA 

based DS-CDMA communication using gold code 

sequences. Extensive simulation studies demonstrate the 

performance of the different algorithm used in DS-CDMA 

receivers like Fuzzy Logic, Neural Network and the 

performance have been compared with receiver based on GA 

algorithm. 

II. SURVEY ON MUD 

In 1986, Verdu in [1] proposed the optimum multiuser 

detector (OMUD) which consists of a bank of matched filter 

followed by a maximum likelihood sequence estimator 

(MLSE).The MLSE detector generates a maximum 

likelihood sequence, ˆ b, associated with the trans-mitted 

sequence, as presented in Fig. 1. The vector b is estimated in 

order to maximize the sequence transmission probability 

given that r ( t ) is received; where r ( t ) is extended for all 

messages, considering all the transmitted messages with the 

same transmission probability. The OMUD has a 

computational complexity that grows exponentially with the 

number of users. Thus, since CDMA systems could 

potentially have a large number of users, the OMUD is 

impractical to implement. Therefore, many studies have been 

performed on sub-optimum detectors with less complexity 

and high performance, which is expected to be close to that 

of the OMUD. And edge extraction algorithm. Low level 

features like color and texture [5] are also possible to extract 

from given frame. 

 
Fig. 1: 

Some heuristic methods such as genetic algorithms 

(GA) have been applied to the problem of ML detector. The 

first GA-based multiuser detector (GA-MUD) was proposed 

by Juntti et al. [2] where the analysis was based on a 

synchronous CDMA system communicating over an AWGN 

channel. Consequently in [3], some new variants of GA were 
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proposed for solving the problem. Tabu search algorithm [2], 

particle swarm optimization (PSO) [4], wavelet transform [5], 

ant colony optimization [6], and adaptive algorithms such as 

LMS and RLS [7] are other novel methods that are applied to 

the problem of constructing Multiuser detectors. 

All of the above methods are suggested for practical 

implementation of MUD but in these methods, the 

complexity of mathematical calculations and the minimum 

BER must be compromised accurately, and as is usual in 

heuristic search algorithms, they may get trapped 

in local optima. Therefore,, some new search algorithms were 

proposed to reduce the search space for finding the best vector 

of data.  

III. GENETIC ALGORITHMS ON CDMA SYSTEM 

In previous section we have seen different literatures which 

proposed Multi user detection algorithms. Here are some of 

the important features of genetic algorithm applied for 

multiuser detection in CDMA for enhancement of 

performance. 

Genetic algorithm contains a four stage life cycle 

that is described below  

A. Initialization 

Initially several individual solutions are at random generated 

to create an initial population covering the entire range of 

possible solutions. 

B. Selection 

During every consecutive  epoch,  a  proportion  of  the 

Present population  is  selected  to  breed  a  new  generation. 

Individual solutions are selected through a fitness-based 

method like wheel choice, wherever fitter solutions area unit 

generally more possible to be selected.  

C. Reproduction 

The next step is to generate a second generation Population 

of solutions from those selected through genetic Operators:  

crossover (also known as recombination), and Mutation. For 

every new answer to be created, a combine of "parent” 

solutions is selected    for breeding from the pool selected 

previously.  New  set  of  parents  area  unit  selected every  

time  and  therefore  the  process  continues  till  a replacement  

population  of  solutions  of  acceptable  size  is generated. 

D. Termination 

This  generational  process  is  continual  till  a  termination 

condition  has  been  reached.  Here  the  fixed  variety  of 

generations  reached  is  taken  as  the  criteria  for  the 

Termination of the program.  

IV. ALGORITHM FOR GENETIC ALGORITHM 

1) [Start] Generate random population of n chromosomes 

(suitable solutions for the problem) 

2) [Fitness] Evaluate the fitness f(x) of each chromosome x 

in the population. 

3) [New population] Create a new population by repeating 

following steps until the new population is complete 

3a) [Selection] Select two parent chromosomes from a 

population according to their fitness (the better fitness, 

the bigger chance to be selected) 

3b) [Crossover] with a crossover probability cross over 

the parents to form a new offspring (children). If no 

crossover was performed, offspring is an exact copy of 

parents.  

3c) [Mutation] with a mutation probability mutate new 

offspring at each locus (position in chromosome).  

3d) [Accepting] Place new offspring in a new population  

4) [Replace] Use new generated population for a further run 

of algorithm 

5) [Test] If the end condition is satisfied, stop, and return 

the best solution in current population  

6) [Loop] Go to step 2 

 
Fig. 2: 

V. SIMULATION RESULT  

Simulation shown in figure (A) for 50 users and 10 bit as PN-

codeword. The resulting signal is introduce with AWGN 

noise and received at receiver side. But in simulation shows 

for 20 symbol.  

Simulation shown in figure (B) transmitted BPSK 

signal and Received BPSK symbols. 

Simulation shown in figure (C) the higher BER and 

small value of SNR. As we increase the SNR value to higher 

level we are not getting much improvement in BER level.   

 
Fig. 3 (A): 
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Fig. 3(B): 

 
Fig. 3(C): BER vs SNR 

CONCLUSION 

In this paper, we have presented survey on different methods 

for multi user detection. Implemented CDMA-MUD using 

traditional method and observe the simulation result under 

performance parameter BER and SNR. Further work is to 

implement the system using genetic algorithm to improve the 

performance of the said system. Code Division Multiplexing 

is a prosing multiuser technique which allows user to transmit 

at same carrier frequency in an uncoordinated manner 

following are the objectives of my work. To design a novel 

approach for detection of multiple users using genetic 

algorithm. Another is to estimate the signal from multiple 

users and thereby improving the BER rate. 
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