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Abstract:

This presentation introduces the fundamental concepts of planar antenna design, focusing on
practical techniques for modeling, analyzing, and optimizing antennas using MATLAB Antenna
Toolbox. Planar antennas, such as microstrip patch antennas, are widely used in modern wireless
communication due to their low profile, ease of fabrication, and integration capabilities.

We begin by exploring the theoretical foundations of planar antennas, including resonant
frequency determination, substrate selection, and radiation pattern analysis. The session then
transitions to hands-on demonstrations using Antenna Toolbox, where participants learn to create,
visualize, and analyze planar antenna structures. Using toolbox functions, we will define the
antenna geometry, specify substrate properties, and simulate the far-field radiation pattern.
Participants will observe how design parameters—such as patch length, width, and substrate
height—affect antenna performance metrics like gain, bandwidth, and efficiency.

The lecture further covers optimization techniques to fine-tune the antenna design for specific
objectives, such as maximizing gain, achieving a desired impedance bandwidth, or minimizing the
antenna’s size. Attendees will engage in a guided exercise to understand the fundamentals of planar
antenna design, using apps and scripts to automate the process and visualize the impact of
parameter changes in real-time.

By the end of this session, participants will have a foundational understanding of planar antenna
design and practical experience for simulation and optimization tasks.
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