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Introducing FEKO 

Electromagnetic 
simulation

Altair FEKO is a leading comprehensive 

electromagnetic (EM) analysis software 

suite, widely used in many industries and

built on state of the art computational EM 

(CEM) techniques, to provide users with 

software that can solve a broad range of 

electromagnetic problems.
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FEKO Key Applications

Multiphysics Analysis and Optimization

ScatteringAntenna Placement Antenna Design Others Electromagnetic 
Compatibility (EMC)
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Healthcare

Main FEKO Industry Sectors 

Automotive

Aerospace Defense

Communications Consumer Electronics

Energy
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Selection of FEKO Commercial Customers
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Selection of FEKO Academic Customers

Japan   Hokkaido University, Kyoto University, Nagasaki Uni versity, 

Nanzan University, National Defence Academy, Tokyo Institute of 

Technology, Tsukuba University, University of Tokyo , Yokohama 

National University, Waseda University, University of Toyama, and 

more. 

Korea, Taiwan, China and Other Regions in APAC 
Chung-Ang University of Korea, Chungbuk National Un iversity, 

Chungnam National University, Hanyang University, H ongik University, 

National Central University, National Changhua Univ ersity of Education 

(NCUE), Taiwan, National Sun Yat-Sen University, Na tional Taipei 

University of Technology, Tatung University, Beijin g Institute of 

Technology, Beihang University,  Harbin Institute o f Technology, 

Harbin Engineering University, Nanjing University o f Science & 

Technology, Wuhan University,  Institute of Electro nics - Chinese 

Academy of Sciences, and more. 

Americas and EMEA Arizona State University, Clemson 

University, Cologne University of Applied Siences, Fachhochschule 

Aachen, Fachhochschule Augsburg, Georgia Institute of Technology, 

Johns Hopkins University, MIT Lincoln Laboratory, M cMaster 

University, University of Illinois at Urbana Champa ign, Chalmers 

University of Technology, ETH Zürich, Ohio State Un iversity, 

ElectroScience Laboratory, Oakland University, Penn sylvania State 

University, Polytecnico di Milano, Reykjavik Univer sity, Iceland, Royal 

Military College of Canada, and more
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FEKO Origins and Altair 

• A bit of history:
• Dr. Ulrich Jakobus starts developing core

algorithms of FEKO in 1991 at the

University of Stuttgart in Germany.

• Independently, in 1994 Dr. Frans Mayer

and Dr. Gronum Smith started EMSS

(company) in Stellenbosch (South Africa)

to provide EM engineering services to

local clients.

• They started collaborating in 1996 and in

2000 Dr. Jakobus joined EMSS full time.

• In 2014 FEKO operating worldwide and

positioned as a global leading and

growing EM simulation software suite in

the market.

• FEKO joining Altair in May 2014
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Motivations for Joining Altair 

• Multiphysics simulation

• Product development synergy

• Even bigger global presence and footprint

http://www.altairhyperworks.com/feko 
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Innovative License System

HyperWorks delivers exceptional value to customers maximizing flexibility and 
cost efficiency

FEKO



Copyright © 2015 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

11

FEKO UI Components – CADFEKO and Solver 

• CADFEKO:  Model creation / 
import, definition, simulation 
and output specification

• Solver:  Performs calculations

CADFEKO

POSTFEKO

FEKO Solver
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FEKO UI Components – POSTFEKO 

POSTFEKO: Post processing of simulation results

CADFEKO

POSTFEKO

FEKO Solver
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Solvers in FEKO – Simulation Map 
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MLFMM

MoM

UTD

PO/RL-GO

Full-wave 

Methods

(physically
rigorous solution)

Asymptotic 
Methods
(high-frequency
approximation)

Hybridization to 
solve large and 

complex 
problems
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FEKO Productivy Features and HPC 

• FEKO has a set of key productivity features, including:

• Cable modelling fully integrated in CADFEKO

• Windscreen antenna solution

• Fast analysis of large and finite arrays using PBC and DGFM

• Special materials, including anisotropic layers (e.g. composites)

• Characteristics Mode Analysis (CMA)

• HPC in FEKO includes:

• MPI-based parallelization for distributed memory systems

• Shared memory parallelization based on OpenMP/MPI

• GPU and multi-GPU support
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Application Macro scripts: 
• Creation of customized dialogs to obtain 

user input
• Interact with external applications and the 

operating system.
• To be used as “plug-ins” that extend 

application functionality.
• General purpose “apps” available on FEKO 

website
• Full featured IDE for script editing and 

debugging

Math scripts: 
• Used for advanced data processing (the 

output of a math script is a result that can 
be plotted on a view, exported or reused in 
other scripts).

Lua Scripting Tool in CADFEKO And POSTFEKO
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Import and Export Filters 

Import Mesh
- ABAQUS
- ANSYS CDB
- ASCII data format
- AutoCAD DXF
- Concept
- FEMAP Neutral
- GiD
- NASTRAN
- NEC
- PATRAN
- STL

Import Geometry
- ACIS
- AutoCAD DXF drawings
- CATIA V4
- CATIA V5
- IGES
- Parasolid
- Pro/ENGINEER
- STEP
- Unigraphics
- ODB++
- 3Di
- Gerber

Export Geometry
- ACIS
- CATIA V4, V5
- IGES
- Parasolid
- STEP

Export Mesh
- NASTRAN
- STL
- Gerber mesh
- AutoCAD DXF 

(mesh boundary)

HyperMesh meshes can 
also be imported into 

CADFEKO
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FM Radio Antenna Evaluation 

Model of the antenna proposed
by the supplier

Radiation pattern for the entire
European FM band 

Courtesy of 

Ref. M. Klingler & S. Benhassine: «La simulation en CEM et Hyperfréquences», Salon Microwave & RF, Paris, 3-6 avril 2012
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Remote Central Locking Radio-Coverage 
Evaluation

Mesh of the vehicle and PCB + antenna

COM2008

Radio coverage levels 60 meters
around the vehicle at 1 meter height

315 MHz or 433 MHz

Courtesy of 

Ref. M. Klingler & S. Benhassine: «La simulation en CEM et Hyperfréquences», Salon Microwave & RF, Paris, 3-6 avril 2012
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Tire Pressure Receiver Positioning (1) 

60 receiver positions
(3 x 5 x 4)

8 valve positions
Courtesy of 

Ref. M. Klingler & S. Benhassine: «La simulation en CEM et Hyperfréquences», Salon Microwave & RF, Paris, 3-6 avril 2012
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Tire Pressure Receiver Positioning (2) 

Average over the 8 valve positions

60 receiver positions

2.
5 

dB
 / 

di
v

Courtesy of 

Ref. M. Klingler & S. Benhassine: «La simulation en CEM et Hyperfréquences», Salon Microwave & RF, Paris, 3-6 avril 2012
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Automotive Electromagnetic Compatibility (EMC)

Measurement and Testing

Simulation

Measurement Driven 
EMC Process    

Hardware PrototypeDigital Prototype

Vehicle 
Immunity Test

Vehicle 
Emission 

Test

Simulation Driven 
EMC Process    

?
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Approach for EMC Simulation

high voltage 
system

windshield 
defroster
heating

Source
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Transfer
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EMC Standards and Regulations  

EMC Vehicle Tests EMC Component Tests

magnetic field 
emission test

reveberation
chamber test

artificial 
network 

test

low frequency 
magnetic field

test

transients on 
supply lines 

test
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Full-vehicle Test to Be Simulated

• ISO 11451-2 substitution method
• 4-probe calibration phase
• Test phase

• Vertical and horizontal polarizations
• Front, rear, left and right incidences

Calibration phase Test phase

Courtesy of 

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010



Copyright © 2015 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

25

Vehicle Immunity Test Setup 

1600 mm

2500 mm

200 mm

1170 mm

M

D

R

D

α

x

z

α = 14°

Vehicle
Reference

(0,0,0)

• Test phase Courtesy of 

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010
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Vehicle Details

Peugeot 508
• Sedan
• Left-hand drive
• 5 doors

• Non-athermic windscreen
• Full metallic roof
• Diesel engine

Ref: www.peugeot.fr

Courtesy of 

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010
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Vehicle Simulation Model 

Surface mesh :
Wire mesh : Radius

0-thickness

Conductivity : PEC

Courtesy of 

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010
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Simulation cases required using FEKO
2 configurations

D D

Front – Horizontal

Front – Vertical

Back – Horizontal

Back – Vertical

Right – Horizontal

Right – Vertical

Left – Horizontal

Left – Vertical

Courtesy of 

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010
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Front - Horizontal

Front - Vertical

P10

Position P10 (ADML) – Simulations Vs Measurements

Courtesy of 

Measurement noise level

Measurement noise level

Ref. M. Klingler, S. Benhassine & Y. Merle, “EMC Europe 2010”, W roclaw, Poland, 13-17 September 2010
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Antenna Placement – Helicopter Rotor Modulation

Static Geometry
The helicopter 

(Nstat unknowns)

Dynamic Geometry
Rotor Blades

(Ndyn unknowns)

Numerical Green Function (NFG) in FEKO permits to r educe simulation time by 

2.25X (from 36h without NGF to 16h with NGF)
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Challenge by OEMs Integrating Antennas in 
Their Platforms 

• Antenna suppliers typically do not want to share the  CAD data of their antennas

• Interest in solution for OEMs and antenna suppliers to share suppliers’ antenna 

data without exposing their IP 
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Combining Measurements with FEKO Simulations

MVG antenna measurement system 

with Insight (software tool to compute the 

equivalent current distribution, EQC, from the near 

fied and/or far field measured antenna) 

FEKO 

FEKO’s model decomposition permits to 

work with equivalent sources to easily 

and quickly solve complex antenna 

placement and EM studies
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Preparation and Use of Measured Source

Flush mounted antenna measurement with 

representative ground plane to impose the 

correct local bounday condition 

Apply Infinite Ground Plane 

Boundary Condition 
Source Edge Diffraction Extraction (SDE) to 

eliminate the edge scattering from the 

ground plane)  

Generation of Equivalent 

Currents (EQC) on the 

antenna using MVG’s 

software Insight
EQC represent the near field antenna 

model that can be imported and used in 

FEKO 

Aperture excitation in FEKO 

(generated from EQC from 

Insight) as equivalent source 

for the antenna

Measured data
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Validation Aproach for Mounted Monocone Antenna
3.

3 
G

H
z

5.
8 

G
H

z

Very good agreement between near field 

equivalent model, full measurements and 

simulations
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NASA Langley Research Center

Altair’s FEKO computational electromagnetic software enables NASA to develop wireless 
resonant sensors that can measure and mitigate lightning strike damage to composite aircraft
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Design Problem – HyperStudy Example

• Design frequency: 433 MHz

• Challenging design optimization

15% improvement in bandwidth (better 

tolerance to component sensitivity) and 

33% improvement in antenna efficiency 

over the initial design

Generate FIT responses with 
DOE output

DOE with 3 geometry variables 

(compute with space filling method)
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FEKO and PBS Works 

• FEKO works with Altair PBS Works HPC workload management sof tware

built for End Users, Systems and Managers

• Application for web-based job submission, management and m onitoring,

simplifying HPC for end users:
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FEKO and HW Unlimited Simulation Appliance

FEKO also now working with HyperWorks Unlimited 

Method Unknowns Memory Runtime

MLFMM 2,980,753 113 GB 35 min

PO 911,887 22 GB 2 min 25 sec

F5 Fighter FEKO 

Simulation at 3.5 GHz

Unlimited use of Altair products per node 

Pre-packaged and fully configured

Altair managed, no IT support needed 

And more! 

Physical Appliance Virtual Appliance

On Premises

Off Premises

Lease | Roll-in | Connect | Simulate | Innovate

1

HyperWorks 

Unlimited
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Partner Solutions 

ultraFluidX
nanoFluidX
SC/Tetra

RadTherm
AcuNexus

MADYMO
AlphaStar

Key to Metals
Materiality
CrashCAD

F-Tire
CarSim

ChassiSim

OptiStruct RADIOSS MotionSolve AcuSolve

Design and Optimization

HyperStudy

FEKO

JMAG

nCode
FEMFAT
Coustyx
SEAM

Stress Check
Converse

CAE Fatigue
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Static/Low Frequency EM Simulation of 
Industrial Applications with JMAG

Actuators

Busbar

Circuit breaker

EM Shields

Generators

Induction heating

Motors

Reactors

Sensors

Solenoids

Speaker

Transformers

...
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Thank You For Your Attention

www.altairhyperworks.com/feko 


