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Continuous wave radars; This paper presents ultra-wideband continuous wave radars in the frequency sweep of 0.5 to 8
Ultra-wideband; GHz, which search for moving and stationary objects behind walls. As electromagnetic waves
Imaging. propagate from one homogeneous medium to another create a change in the wave impedance at

the boundary of the medium. Impedance mismatch generally leads to reflection, absorption, and
transmission of electromagnetic waves. Therefore, it is necessary to investigate the reflection
coefficient and transmission coefficient of different materials to understand their behavior towards
electromagnetic waves. The main advantages of ultra-wideband for short-range radar tracking and
imaging include very good resolution, high power efficiency, low interference, and the ability to
detect moving or stationary targets in various industrial environments. Through-The-Wall (TTW)
radars have emerged in recent years as a new method of industrial and non-destructive imaging.
The operation of these radars is based on the emission and reception of electromagnetic waves
through physical obstacles such as brick and concrete walls.

Extended Abstract
1. Introduction

ith Ultra-wideband radar operates using very narrow or short pulses that result in very large transmission

bandwidths. UWB technology has been applied to many new applications that will benefit government, public

safety, businesses, and consumers. The recent Federal Communications Commission 2 vote for UWB has increased
interest in researching this technology for imaging systems; for example, through-wall imaging 3, ground-penetrating radars 4,
surveillance systems and medical imaging devices, vehicle radar systems, communication and measurement systems. The main
advantages of UWB for short-range radar tracking and imaging include very good resolution, high power efficiency, low
interference, and the ability to detect moving or stationary targets in complex environments.

2. Approach

The real and imaginary parts of the dielectric constant of a material are evaluated by measuring an insertion transfer
function, which is defined as the ratio of two frequency domain signals measured in the presence and absence of the material
under test. It includes a schematic diagram of the measurement setup. Measurements are made in the time domain using short-
duration pulses or in the frequency domain using sinusoidal signals. The transmitting and receiving antennas are held at fixed
locations and adjusted for maximum reception. The material to be measured is placed approximately midway between the two
antennas. The distance between the antennas should be large enough to allow the material to be in the vicinity of each antenna.
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3. Findings

In this paper, ultra-wideband continuous wave radars in the frequency sweep of 0.5 to 8 GHz are presented, which search
for moving and stationary objects behind walls. As electromagnetic waves propagate from one homogeneous medium to
another, a change in wave impedance is created at the boundary of the medium. Through-The-Wall (TTW) radars have been
proposed in recent years as one of the new methods of industrial and non-destructive imaging. The operation of these radars is
based on the propagation and reception of electromagnetic waves through physical obstacles such as brick and concrete walls.
The aim of the project is to investigate the propagation through walls made of common building materials and thereby obtain
the ultra-wideband properties of these materials. In this paper, reflection and transmission coefficients are calculated for bricks,
wooden materials, concrete walls, etc. Information on the electromagnetic properties of building materials in the ultra-wideband
frequency range (1.3-10.6 GHz) is considered.

4. Conclusion

The hollow concrete wall shows a high transmission loss of about 8 dB. Here it is clear that the frequency of 1 GHz is
preferred to the frequency of 5 GHz, with a transmission gain of 10 dB. One of the consequences of the amplitude and phase
fluctuations is the associated sidelobe clutter. The level of clutter decreases with time and is negligible for distances greater
than 1 m. This clutter hinders the detection of human targets because it may obscure the target of interest, although differential
measurements can improve the situation. Concrete slabs have a different electromagnetic behavior. The transmission coefficient
decreases from -7 dB to -25 dB. This result shows that lower frequency, thinner wall thickness and L-band of 1 to 2 GHz are a
good choice with respect to the penetration criterion.
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