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Design and Verification of a Monopulse Lens Antenna System

for 24-GHz Forward-Looking Collision Warning Radar

Student: Hao-Yu Lai Adivisor: Dr. Shyh-Jong Chung

Institute of Communication Engineering

National Chia Tung University

Abstract

In this thesis, a Monopulse lens antenna system-for 24-GHz forward-looking
collision warning radar system has been developed. + We use horn antenna which fed
with a series-fed microstrip patch antenna array as transmitting and receiving antenna.
In additional, we design a lens which focus length equals the height of horn to cover
the horn of the receiving antenna, and verified that lens with dimension and focal
length in several wavelength is working. Horn could suppress side lobe level and
decrease the beamwidth of microstrip patch antenna array. Horn could also be strut of
the lens of receiving antenna. Another advantage of horn antenna is the metal wall

of horn could enhance the isolation between transmitting and receiving port.

In the end, we combine the Monopulse lens antenna system with RF-module and
DSP-module as a radar system. We measure the frequency of echo-wave to
determine the distance between target and radar senor. At the same time, we
measure and analysis the power level of echo-wave to compare with the sum and
difference pattern of the receiving antenna we introduce.
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