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Abstract:In this paper, an adaptive radiation patterns of 

smart antennas are discussed.Generally base station 

antennas may be omni-directional or sector antennas. By 

using this type of antennas, wastage of power and 

interference by some users may result In future a great  

increase in traffic would be in mobile communication 

networks due to the introduction of new high bitrate data 

and multimedia services. Smart antennas are most assured 

technologies for allocating the capacity on demand which 

can be compared to conventional sector antennas. Here 

adaptive schemes are discussed based on statistical 

performance gain using system level and link level 

simulations. 
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I. Introduction  

 

During the past decade the growth in mobile 

communications is really huge and can be described as 

extraordinary. The usage of mobile phones has increased 

enormously with increasing users, telecommunication 

industries cope up to meet the increasing demand of capacity 

and coverage. In order to satisfy these requirements, many 

base stations are built. 

Since January 1999 to 2002 June almost every day one 

base station was built by Australia and have invested a huge 

amount on this development. Substantial increase in system 

capacity and performance was witnessed by smart 

antennas.[2]Along with this the revenue increase and the 

problem of blocked and dropped calls was reduced to a great 

extent, and also more coverage using less number of base 

stations when compared to the conventional antennas. 

Because of this smart antennas have gained greater interest 

over the recent years. 

The purpose of mobile radio systems is to increase the 

coverage area using high-powered antenna transmitter 

mounted on a tall tower. This method helps in increasing the 

coverage area and also the system capacity is increased. The 

cellular concept was developed to meet these requirements of 

congestion control and increase in system capacity. The 

geographical coverage area is divided into smaller cells, 

means that one high powered transmitter is moving towards 

some low powered transmitters, and providing coverage to 

each cell. The channel allocation in Cellular Radio systems 

reuse of channels in a particular area of coverage. A set of 

radio channels are assigned to every base station which can be 

used within the cell. Another set of channels are assigned to 

the adjacent cells.[3]This allocation of channels ensures that  

interference is reduced to a minimum level. This allows other 

base stations for frequency reuse. While a mobile user 

conversing and moves into a new cell, the new base station 

becomes active. The new base station channels will capture 

the call is automatically. This can be known as handoff, 

means  the mobile switching center to assign the new set of 

channels. This type of transferring call in mobile networks  is 

an important task in and must occur as infrequently as 

possible and should be transparent to the user as the number 

of users increase, a corresponding increase in the number of 

base stations and decrease in transmitter power is needed in 

order to avoid interference. 

 

 
Figure 1: Block diagram of Smart Antenna 

 

II. About Smart Antennas: 

By increasing the range, the initial cost of installing 

the wireless systems is reduced. Because of the range 

extension, smart antennas allows larger cell size compared to 

conventional antennas initially when organizing the wireless 

networks. While using the advantages of smart antennas, the 

additional costs are to be considered compared to the 

conventional antennas. Link quality can be improved through 

the management of multi-paths. Fading or time dispersion can 

be the results of multi-path propagation in radio channels. 

Smart antennas can manage multi-paths by directing beams in 

the direction of the desired signal and nulls towards 

interferers.  

Smart antennas can improve system capacity. Smart 

antennas can be used to allow the subscriber and base station 

to operate at the same range as a conventional system, but 

with less power. This allows FDMA and TDMA systems to be 

re-channelized to increase the amount of frequency reuse in 

the system. The multiple access interference in CDMA 

systems is reduced if smart antennas are used to allow users to 

transmit less power for each link, which then increases the 

simultaneous number of users that can be supported by the 

system. Smart antennas can also be used to implement the 

SDMA scheme presented earlier. 

 

III. Concept of Adaptive Antenna Systems: 

 When a user is moving in a sector the adaptive 

antenna arrays helps to steer the beam towards the required 

or desired signal while nullifying the interference signals. 

This is the main advantage that adaptive antenna systems 

have compared to switched beam systems, and why this work 

is based on the investigation of adaptive antenna systems. 

The amplitude and phase of the output element are controlled 

by some algorithms which adjusts the weight vector of 
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signals in adaptive antenna arrays. Based on the signal and 

interference along with the system requirements, these 

weight vectors are controlled. These weight vectors are 

complex in that they provide both amplitude and phase 

information. In order to minimize the interference and 

optimize the signal the amplitude and phase of the weights 

are updated through a feedback. There are many approaches 

that have been derived to form direct solutions for 

statistically optimal beam patterns based on data received by 

the array. In such a Beam former the pattern is optimized to 

minimize a cost function that is typically inversely related to 

the quality of the signal at the array output. That is the 

quality of the signal at the array output is maximized as the 

cost function is minimized. 

 The Minimum Mean Square Error (MMSE) 

approach minimizes the difference between the output of the 

array and a desired response. The advantage of MMSE is that 

no knowledge of the DOA is needed while a disadvantage is 

that a training sequence is required for the array to know 

where the signal is coming from. 

The adaptive algorithm can be expressed as  

E [Sk^
2
] = E[S^

2
] + E[{nk  -  nk^}]

2 
+ 2E[Sk  ({nk  -  nk^}]. At 

this situation adaptive filter turns off by setting its weight 

more effectively.The MAX SNR technique maximizes the 

signal-to-noise ratio (SNR) giving the advantage of true 

maximization of the SNR rather than improving [7]via 

aspects. Disadvantages of MAX SNR are that the system 

must know the statistics of the interfering noise and the DOA 

of the desired signal. The Linearly Constrained Minimum 

Variance (LCMV) 

 approach minimizes the variance at the output of the array 

subject to linear constraints. Being a generalized constraint 

technique is an advantage of LCMV. As with Max SNR, 

knowledge of the DOA of the desired signal is required. 

 

IV. Working of Adaptive Algorithms: 

The adaptive algorithm can be written as 

E [ Sk^ 
2
] = E[S^

2
] + E[{nk  -  nk^}]

2 
+ 2E[Sk ({nk  -  nk^}], the 

estimation of   signal power done by first term the total signal 

power estimated by second term  while the last one is to find 

the noise power. If then is the exact replica of nk, the output 

power contain only the signal power  i.e, by adjusting 

Adaptive filter towards the optimum position, the remnant 

noise power & hence the total output power are minimized. 

[1]The signal power remains unaffected by this adjustment 

since Sk is uncorrelated. The desired signal power remains 

unaffected by this adjustment since Sk is uncorrelated with 

nk.  

 The mobile environment is time dependent and 

therefore weight vectors must be updated periodically. The 

weight vector calculated at a certain cycle is usually different 

to one calculated in the previous cycle, even though by only a 

small amount Adaptive algorithms are used to update the 

weight vector either in a block mode or iterative mode. Block 

processing techniques calculated a [3]new solution using 

estimates of statistics obtained from the most recent block of 

data. In iterative algorithms, the current weight vector is 

adjusted by an incremental amount to form a new weight 

vector that approximates the optimal solution.[5]. 

The LMS and RLS(Recursive Least Squares)  algorithms 

require the desired signal to be supplied using a training 

sequence or decision direction. If using a training sequence a 

brief known sequence or decision direction.If using a training 

sequence a brief known sequence is sent to the receiver. The 

receiver uses an adaptive algorithm [6] to estimate the weight 

vector during weight vector during training period, and then 

holds the weights constant while information is transmitted. 

The environment is required to be stationary from 9 Lebal 

sauth.one training period to the next channel throughput is 

reduced because of the use of channel symbols for training. 

 

V. Simulation Results: 

The analysis of results can be explained as below, 

when the number of Array Elements are 2, then the spacing 

between elements in Wavelength will be 56, for that the 

pattern can be generated as bellow. 

The simulated results are shown in the following figures.

 
Fig 3: Smart antenna simulation Signal Error for 1 white 

signal with DOA 

 

The below figure can be explained as the simulation beam 

pattern, here signal experience a gain of amplitude 0.5. 

 
Fig 4:  Smart Antenna simulation beam pattern for 1    white 

signal with 1 DOA. 

 

The below result can be analyzed as for the Channel Signal to 

Noise Ratio, then the Signal arrival phase angle can be 

determined. 
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Fig 3:  Initial Output of Beam Pattern 

 

The below result can be analyzed as the output of main 

beam when the Magnitude of current amperes versus the 

Phase of the Current in radians. 

 

 
 

Fig 4: Final Output of Beam Pattern 

 

 
 

Fig 5: Output of Received Signal Pattern 

 

 
Fig 6: Radiation Pattern of Spatial beamformer 

 

             
 

Fig 7: Radiation Pattern of Spatial beam former. 

 

VI. Conclusion 

 Here instead of modeling unknown communication 

channel as an FIR filter and therefore the Adaptive equalizer 

as an IIR filter, the channel is modeled as an IIR filter and the 

equalizer as an FIR filter. Our aim is to examine whether the 

systems is successful when equalizing using standard and 

Detection Guided LMS and NLMS algorithms. Overall the 

results show that the proposed adaptive equalization systems 

need to be investigated in more detail. The system does show 

promise at being a better alternative in adaptive equalization 

[2]. The Performance of the system seems to be examined, it 

is also discussed the difference in number of active taps and 

the total number of taps, along with the difference in step-size 

parameter. 

The adaptive smart antenna array system can be analyzed and 

expanded in different ways. The theory of time delay filters at 

the output of smart antenna system could be investigated to 

prove that this can be achieved. 
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