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Abstract: The analysis of new types of Complementary direct sequence complex signals which have synthesized
with well — know code sequences like Barker, Walsh, Golay, and complementary codes. Build on the
autocorrelation function (ACF) and ambiguity function (AF) of signals, the numerical method estimates the
volume of side lobes separately for each signal. The results obtained show that the signals, which have a low
volume of side lobes, means of approximately zero in by using complementary codes with compare to different
codes.
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l. INTRODUCTION
In wireless communication systems such radars radio, TV and navigation systems, electromagnetic
signals are transmitted in the frequency based on the different frequency bands of range from KHz to GHz. In
recent years many authors have published a set of research works related to estimation of ambiguity functions
(AF) of these signals (communication, television or radio), i.e. estimation of the radar properties. It was
concluded that the good characteristics of their ambiguity functions are not always combined with dynamic
range restriction. The usage of such radars is very perspective, but related with many restrictions.

In existing system for radar communication by using the electromagnetic wave is used to find the targets
in the radar receivers by extracting the received signal with the help of barker, Walsh and golay codes are used
to find the location and distance of the target. But here one problem occurred i.e., high side lobes are occurred
in some cases it is dominate the main lobe it causes a (False Alarm).

In proposed system to avoid the side lobes or False alarm by using the new technique i.e., complementary
codes are used instead of barker, Walsh and golay codes to get almost zero side lobes easy to find the target
location and distance from radar.

| .Evaluation of side lobes
In the study, we use the general definition of the following quality factors: Maximal Peak Side lobe
Power (PSP), Peak Side lobe Level (PSL), Integrated Side lobe Level (ISL) and Golay Merit Factor (MF).
These quality factors are often used in order to analyze the volume of signal side lobes at the filter output:

° Max Peak Side lobe Power (PSP) = 1/N - is the maximum amplitude at the filter output , and N is the
code length;
° Peak Side lobe Level (PSL) — is the highest side lobe power level relative to the main lobe:
eaksidelobepower
PSL — 10 log PEeXSIdET00€D

totalmainl obepower

. Integrated Side lobe Level (ISL) — is the power distributed in all side lobes and defined as:
ower int egratedoversidelobes
ISL =10log > gr 12

totalmainl obepower

. The Golay Merit Factor (MF) of binary sequences of length N is given by:
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AACF - Aperiodic autocorrelation function. (1.4)
1. EXPERIMENTAL DESCRIPTION

The study is realized by developing the specialized software in Matlab 7.6. This software computes
PSL and ISL of ambiguity functions of signals under study and visualizes the results. The main quality factors
of signals under study are evaluated and visualized. The structure of this software is shown in Fig. 2.1. The
function of computational algorithm includes the following operations: input of the information for the type and
the parameters of codes under study; calculation and normalization of the code autocorrelation function (ACF);
computation of the Merit factor; calculation of PSL and ISL, graphical and numerical visualization of the final
results. In case of complementary codes two codes are applied to the input; in the block for calculation of ACF a
sum of two code’s ACF is computed. In the next block a partial minimization of the volume of the body of
ambiguity is performed resulting into a new matrix, which is normalized (a sum of matrixes in case of
complementary codes). After that the quality factors PSL and ISL of the minimized ambiguity function are
calculated, and, finally, the numerical and graphical results are visualized. The main purpose of this study is to
analyze which of these signals have the better (lower) values of Peak Side lobe Level and Integrate Side lobe
Level.

Compute ISL and PSL
Input data to
estimate signal . ‘
N Plot resulting pulse compression
U‘Uﬂ,’ﬂ
[—]
— Minimize Volume of AMF and
Complex normalize.
[f Signal complementary SUM
. their new minimize AMF
signals
Compute ACF and normalize Compute ISL and PSL on New
result minimize AMF
If Signal complementary SUM
their ACF

End and Plot
New AMF.

Compute Merit Factor

Fig 2.1: Block diagram of the computational algorithm

For the above computational algorithm is used to find the target location by applying different codes.
The ex-perimental results are the given below in graphical model.
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Fig 2.2.a: Autocorrelation of Walsh sequence.

In the above fig 2.2.a for detecting the target but difficult to analyze that because noise or side lobes
are very high in the Walsh sequence.

The Ambiguity function for the Walsh sequence is also same but it is in 3-dimentional manner here
we find easily the side lobes compare to the Autocorrelation function.

00

Fig 2.2.b: Ambiguity diagram of Walsh sequence.

In my proposed model by using the complementary codes to overcome the noise occurred in the
Walsh codes. The results for complementary codes are given below.

Ambiguity function

[yfe.v)

Fig 2.3.a: Autocorrelation of complementary sequence.

Compare to both autocorrelation’s complementary sequence have almost zero noise. Same for
ambiguity function also is in the given below.
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Fig.2.3.b:Ambiguity diagram of complementary sequence

I11.  Conclusion
Based on the results obtained, we conclude that the complementary codes have the best characteristics

ACF and MAF in comparison with all the rest codes. The results are obtained by the software Matlab R2011a.
This confirms that at the present time and in the future the complementary codes can be successfully used in
passive radar systems.
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