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Abstract 

Higher-order statistical analysis has been applied in many areas of commu-
-

nel estimation; among others. In this paper, wireless preamble sequences in 
additive noise are processed to reduce the signal to noise ratio of synchroni-
zation signals thereby improving interconnectivity. For such end, detection 

along with cumulant-based processing are proposed. A framework based on 

synchronization in the presence of Gaussian and non-Gaussian noise. Signal 
bispectra and power of the tests are estimated over a number of samples 
within the length of standard wireless preamble signals. 

Resumen

El análisis estadístico de alto orden ha sido aplicado en muchas áreas de los sistemas 
de comunicaciones, como igualación ciega, reconocimiento de patrones y estimación 
del canal; entre otros. En este artículo se procesan las secuencias del preámbulo 
mezcladas con muestras de ruido, con el objeto de reducir la relación señal a ruido de 
las señales de sincronización inalámbricas y por este medio mejorar la interconec-

forma pasiva conjuntamente con el procesamiento basado en cumulantes de alto or-
den. Se desarrolla un esquema basado en el biespectro para obtener la probabilidad de 

-
no. El biespectro de la señal y la prueba de hipótesis se estiman con un número de 
muestras cuya longitud es menor o igual que la longitud de las secuencias de sin-
cronización en una trama.

Descriptores: 
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 filtro acoplado
 interferencia de banda amplia
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Introduction

Wireless systems need to satisfy simultaneously the 
communication and computing demands through di-

the usage of multiple-radio systems that preserve good 
performance through a range of synchronization tech-
niques required for supporting coherent operation. Cu-
rrently, orthogonal multicarrier frequency division 
multiplexing and multicarrier (code division multiple 
access) CDMA are considered for transmission wireless 
standards (Hanzo et al., 2003; Keller and Hanzo, 1996).

In a commonly found environment surrounding wi-
reless systems interference from radio systems crow-
ding into small areas as well as incidental radiation 

-
rence, which are coupled to the radio receiver in the 
form of additive non-Gaussian noise, become a fore-
most impairment. Wireless systems are designed to 

additive white Gaussian noise (AWGN) and therefore 
non-Gaussian coupled to the radio receiver degrades 
greatly the interconnectivity. Additionally, the non-
Gaussian nature of the noise is strengthened by a large 

-
forms that are currently integrated with wireless 

et al., 1999). In this article, the de-
tection of wireless synchronization sequences using 
higher-order statistical analysis (HOSA) is proposed. 

-
ping algorithms to counteract channel distortion (Ni-
kias and Petropulu, 1993) and also for detecting and 
classifying signals that features higher-order polyspec-

-
posed to detect the preamble of wireless 802.11 stan-
dards.

Synchronization of wireless systems is critical. Keller 
and Hanzo (1996) developed synchronization algo-
rithms relying on the autocorrelation function between 
received and stored samples of synchronization frames. 

-
cutive frames allows frequency tracking and frame syn-

by additive Gaussian noise at lower signal-to-noise ra-
tios (SNR’s) (Keller and Hanzo, 1996) and, consequently, 
wireless range is diminished. In dense networks pream-
ble signals create interference that is handled in the form 
of Gaussian interference (Sridhara, 2007; Nagaraj et al., 
2009). In Nagaraj et al
preamble detection sets time coherence to perform statis-

-

ce of preamble at the receiver input. For our proposal, 
higher-order cumulant processing would be helpful in 
discriminating the presence of multiple wireless sys-

by cumulant-based processing needs to be addressed 

article. Here, receiver schemes that detect the presence of 
wireless systems are proposed and their performance is 
analyzed statistically considering stationary Gaussian 
and non-Gaussian interference. First, a receiver based on 

of the cumulants and the proposed detectors are analy-
-
 

ratios are investigated. Later, a hypothesis testing fra-
mework that obtains the preamble detection statistics 
for a given false alarm probability is developed. Finally, 

outlined.

Preamble bispectra   

Wireless transmission standards 802.11 specify messa-
ge and synchronization frames for the Medium Access 
Control and Physical layers (Agere Systems Inc., 2004). 
Wireless standards 802.11a and 802.11b are based on 
the principles of Orthogonal Frequency Division Multi-
plexing (OFDM) and multicarrier code division multi-
ple access (MC- CDMA) systems; respectively (Hanzo 
et al -
tem consists of copies of the prescribed synchronization 
sequences, also named herein preambles, and the mes-

in a multi-carrier CDMA scheme. Figure 1 displays the 

the standard 802.11a consists of large and short periodi-
city terms corresponding to a set of frequency tones. 

achieve an improvement on the receiver sensitivity. Re-
-

emissions (Bronaugh and Lambdin, 1988) that produce 
-

res and Miranda, 1996). Some assumptions are as fo-

avoided and thus the ensuing receiver desense, and se-
cond, the preamble sequence has zero frequency and 
time misalignment along the frame structure which 
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