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Abstract: This paper develops an improved algorithm for life detection based on ultra-wide
band (UWB) impulse radars in through-wall condition. Usually, the cardiac-respiratory
movement is the most significant sign of a living person, which can be extracted from the
collected pulses. The proposed algorithm analyzes the variances of the collected pulses, which
are mixed with various clutters. The time of arrival (TOA) between UWB radar and human
target can be calculated by performing the wavelet packet decomposition on the calculated
variances. The rates of human cardiac-respiratory movement are acquired based on the
variable time-window (VTW) method. Compared with several well-known algorithms, the
developed method can provide competitive performance in life detection. Results acquired
from different sites prove the efficiency and reliability of the method.
Keywords: ultra-wide band (UWB) impulse radar; cardiac-respiratory movement; wavelet
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1. Introduction

Non-contact detection technology is researched widely, which has been used in different
applications such as life monitoring [1-3], heartbeat rate variability analysis [4], evaluations
of patients with chronic heart failure [5], cancer radiotherapy [6], life research and rescue [7],

and animal health care [8]. Among numerous approaches for life detection, ultra-wide band
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