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Agenda

▪ Antenna Toolbox – Introduction

▪ Problem Setup

▪ Feature Review: Installed Antenna

▪ Feature Review: RCS

▪ Solvers

▪ Summary
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Vision

ANTENNA 

TOOLBOX

DESIGN

ANALYSIS

OPTIMIZATION

FABRICATION

INTEGRATION

PROPAGATION

To provide one easy-to-use tool for all things antenna

DESIGN

ANALYSIS

INSTALLATION
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Recent Feature Review

• STL-file checker

• Design for plane-wave analysis

• Plane-wave analysis using FMM

• Access to solver and convergence 

• Infinite array updates

• Min. edge length and growth rate 

on all catalog

• Slicer capability to visualize mesh

• Overlay direction of current flow
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Import the platform as an STL file

Installed antenna analysis Radar Cross Section (RCS)

rcs(plat,f,az,el);

File import



6

Detect Bad STL Files
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Installed Antenna Review

➢ Import a platform (e.g. STL file)

➢ Define 1 or more antennas around platform

➢ Use 3 solvers: MoM-PO (default), FMM or MoM

➢ Compute and visualize Far-field Pattern, Port parameters, surface 

currents
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Installed Antenna Review
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Installed Antenna Example
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Scattering Solutions
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Reflector Analysis from Pattern Files

▪ Pick/Import reflector definition

▪ Import pattern data from file

▪ Calculate overall pattern using physical optics
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3D Pattern Reconstruction

▪ Work with slices of pattern in 

2D

▪ Reconstructs a 3D pattern

▪ Two choices for reconstruction 

algorithm
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RCS Review

➢ Monostatic, Bistatic RCS functionality for antenna, arrays and custom 

shapes(STL file)

➢ PO, MoM, and FMM solver choices for calculating RCS

➢ Shadow region detection

➢ Supports VV, HH, VH, HV, Vtotal, HTotal polarizations

➢ Results available in complex and dBsm
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RCS Benchmarking – NASA Almond @ 7GHz

Azimuth sweep – 0:180 deg.

Elevation – 0 deg.

rcs(p,f,az,el,'Solver','MoM',       ...

'Polarization’,’HH',  ...

'CoordinateSystem','rectangular');

rcs(p,f,az,el,'Solver’,’PO',       ...

'Polarization’,’HH',  ...

'CoordinateSystem','rectangular');

rcs(p,f,az,el,'Solver',’FMM',       ...

'Polarization’,’HH',  ...

'CoordinateSystem','rectangular');
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Dielectric NASA Almond – Monostatic RCS@ 2.98 GHz

εr = 2.96, 

tanδ = .032
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Solvers

Solution time
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PO/GO/UTD

Hybrid 

MoM-PO

Method of 

Moments (MoM)
Fast Multipole

Method(FMM)

NASA Almond, 7 GHz, PEC target

RCS Setup: Monostatic, HH pol

32k unknowns

Solver Time /angle

PO Low

FMM Medium

MoM High
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Summary

▪ Antenna Toolbox supports installed antenna 

and RCS workflows

▪ STL and MAT file import with more on the way

▪ 100+ antenna types in catalog

▪ Pattern analysis of reflectors with custom

excitation pattern

▪ Pattern reconstruction from 2D slices

▪ 4 solvers – MoM, MoM-PO, FMM and PO
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THANK YOU

STOP BY BOOTH 2541 TO LEARN MORE

Examples

Documentation

Getting Started with Antenna Toolbox

https://www.mathworks.com/help/antenna/examples.html?s_tid=CRUX_topnav
https://www.mathworks.com/help/antenna/index.html?s_tid=hc_product_card
https://www.mathworks.com/help/antenna/getting-started.html
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