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Target localization for continuous wave through
wall radar based on high order ambiguous function
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Abstract: In both the military and civil areas, through wall radar based on continuous wave signals was attached people’s
attentions because of its obvious advantages, such as low price, compact structure and outstanding ability of static clutter
suppression. However, the corresponding detection accuracy of the traditional target localization algorithm, which is
based on the short time Fourier transform (STFT), is usually poor because of the inherent tradeoff of the algorithm
between time and frequency resolutions. A new target localization algorithm, which is based on the high order ambiguous
function, is proposed to deal with the issues such as low detection accuracy, high false alarm rate and identification
difficulties in time-varying low signal-to-noise ratio environments. The proposed algorithm can estimate the noise
statistic coefficients in real time and adapt the filter function accordingly to maintain a constant false alarm rate and
suppress the rise of the fake targets. Besides, this algorithm can achieve high accurate separation and parameter
estimation to multiple signal components based on the high order ambiguous function of the echo, which can help
observers accurately track and locate multiple targets. The experimental results verify the effectiveness of the new
algorithm that larger detection accuracy can be afforded than the case when the traditional algorithm is used individually.
The possibility for the high resolution imaging of the continuous-wave through-wall radar can be obtained with the new
algorithm.
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