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ABSTRACT  

Space-time block codes are used for MIMO systems to enable the transmission of multiple copies of a data stream 

across a number of antennas and to exploit the various received versions of the data to improve the reliability of                      

data-transfer. Space-time coding combines all the copies of the received signal in an optimal way to extract as much 

information from each of them as possible. However, wireless devices are range and data rate limited.                                     

The MIMO Alamouti scheme is an ingenious transmit diversity scheme for two transmit antennas that does not require 

transmit channel knowledge. Maximum likelihood decoding is achieved in a simple way through decoupling of the signals 

transmitted from different antennas rather than joint detection. In this paper, we have evaluated the performance of space 

time block codes with increased order of pseudo random number generator using different modulation techniques,                    

for which the results have been verified through Matlab simulations. 
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INTRODUCTION 

Space–Time Block Coding is a technique used in wireless communications to transmit multiple copies of a data 

stream across a number of antennas and to exploit the various received versions of the data to improve the reliability of 

data-transfer. Space time block coding uses both spatial and temporal diversity and in this way enables significant gains to 

be made. Space-time coding involves the transmission of multiple copies of the data. This helps to compensate for the 

channel problems such as fading and thermal noise. Although there is redundancy in the data some copies may arrive less 

corrupted at the receiver. When using space-time block coding, the data stream is encoded in blocks prior to transmission. 

These data blocks are then distributed among the multiple antennas (which are spaced apart to decorrelate the transmission 

paths) and the data is also spaced across time. A space time block code is usually represented by a matrix.                                  

Each row represents a time slot and each column represents one antenna's transmissions over time. 
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Within this matrix, Sij is the modulated symbol to be transmitted in time slot i from antenna j. There are to be            

T time slots and nT transmit antennas as well as nR receive antennas. This block is usually considered to be of 'length' T. 

RESULTS 

In fact, space–time coding combines all the copies of the received signal in an optimal way to extract as much 
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information from each of them as possible. Table 1 describes the performance parameters taken to study the STBC codes 

with second order of pseudorandom number generator using different modulation techniques.  

Table 1: Performance Parameters 

Parameters  
No. of transmitting antennas  2 
No. of receiving antennas  1 
Diversity order  2 
Modulation technique used  4QAM,8QAM, 16QAM 
Code used  STBC 
Order used  SECOND 

 
Table 2 shows the BER analysis for different value of SNR. Performance analysis is done for second order with 

different modulation techniques. 

Table 2: Performance Analysis 

Modulation BER for SNR-8 db BER for SNR-10db 
4 QAM 0.01 0.004 
8 QAM 0.05 0.04 
16QAM 0.08 0.06 

 
For the performance analysis of space time block codes with second order of pseudorandom number using 

different modulation techniques, Graph for BER with particular values of SNR is plotted. From this graph, we observe that 

with second order of the generator performance is better for 4QAM as compared to 8QAM and 16 QAM in terms of BER.  
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Figure 1: Improved BER Using STBC Code by Second Order of  
Random Number Generator Using Different Modulation Techniques 

 

Table 3 describes the performance parameters taken to study the STBC codes with THIRD order of 

pseudorandom number generator using different modulation techniques. 

Table 3: Performance Parameters 

Parameters  
No. of transmitting antennas  2 
No. of receiving antennas  1 
Diversity order  2 
Modulation technique used  4QAM,8QAM,16QAM 
Code used  STBC 
Order used  THIRD 
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Table 4 shows the BER analysis for different value of SNR. Performance analysis is done for THIRD order with 

different modulation techniques. 

Table 4: Performance Analysis 

Modulation BER for SNR-8 db BER for SNR-10db 
4 QAM 0.006 0.002 
8 QAM 0.03 0.01 
16QAM 0.04 0.02 

 
For the performance analysis of space time block codes with THIRD order of pseudorandom number using 

different modulation techniques, Graph for BER with particular values of SNR is plotted. From this graph, we observe that 

with third order of the generator performance is better for 4QAM as compared to 8QAM and 16 QAM in terms of BER.  
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Figure 2: Improved BER Using STBC Code by Third Order of Random  
Number Generator Using Different Modulation Techniques 

 
Table 5 describes the performance parameters taken to study the STBC codes with forth order of pseudorandom 

number generator using different modulation techniques.  

Table 5: Performance Parameters 

Parameters  
No. of transmitting antennas  2 
No. of receiving antennas  1 
Diversity order  2 
Modulation technique used  4QAM,8QAM,16QAM 
Code used  STBC 
Order used  FOURTH 

 
Table 6 shows the BER analysis for different value of SNR. Performance analysis is done for fourth order with 

different modulation techniques. 

Table 6: Performance Analysis 

Modulation BER for SNR-8 db BER for SNR-10db 
4 QAM 0.0008 0.00009 
8 QAM 0.01 0.0005 
16QAM 0.03 0.01 

 
For the performance analysis of space time block codes with fourth order of pseudorandom number using 

different modulation techniques, Graph for BER with particular values of SNR is plotted. From this graph, we observe that 

with forth order of the generator performance is better for 4QAM as compared to 8QAM and 16 QAM in terms of BER 
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Figure 3: Improved BER Using STBC Code by Fourth Order of  
Random Number Generator Using Different Modulation Techniques 

 
CONCLUSIONS 

This paper evaluates the space time block codes with increased order of pseudo random number generator in 

MIMO system using different modulation techniques. We have presented the BER performance of higher order STBC.         

The simulation results show that by increasing the order of random number generator in space time block codes, BER of 

the system is improved. Table 7 describes the compiled results of STBC code with increased order using different 

modulation techniques. We also SIMULATE THE RESULTS for the SNR and Bit Error Rate with different modulation 

techniques. which shows that the higher order STBC scheme provide full diversity. The simulation results conclude that 

with fourth order of pseudorandom generator using 4 QAM provides effective BER for particular values of SNR gain. 

Table 7: Performance Analysis Using Different Modulation Techniques 

Modulation 
Order of Random 

No. Gen. 
BER for 

SNR-8 db 
BER for 

SNR-10db 
4 QAM Second 0.01 0.004 
8 QAM Second 0.05 0.04 
16QAM Second 0.08 0.06 
4 QAM Third 0.006 0.002 
8 QAM Third 0.03 0.01 
16QAM Third 0.04 0.02 
4 QAM Fourth 0.0008 0.00009 
8 QAM Fourth 0.01 0.0005 
16QAM Fourth 0.03 0.01 
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