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What is gprMax ? 

ǦgprMax  is a full-wave numerical modelling software package 
that is based on the finite -difference time -domain method for 
solving MaxwellǤs equations. It was initially developed to 
simulate the complex responses of ground penetrating radar 
systems. ǧ 

Ǧgprǧ from Ǧground penetrating radarǧ and  ǦMaxǧ from 
ǦMaxwellǧ

https:// www.gprmax.c
om

https:// github.com / gprmax / g
prMax

http:// docs.gprmax.com / en/lat
est/



What is GPR?

Ǧ Ǭ a term that describes both a piece of equipment -  an Ultra Wide Band 
Radar -  and a method to investigate into opaque objects and gather useful 
information about their composition..ǧ
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The FDTD Yee cell 





A short history of gprMax



1997



2015





2017







Free as in Ǧfree beerǧ

Free as in Freedom



Basic capabilities



Our own Recursive integration perfectly matched layer (PML) implementation 
for higher order and multipole PMLs



Our own very accurate dispersive media model

Multi Debye, Drude  and Lorentz materials and functionality that allows you 
to fit using multiple Debye poles arbitrary complex permittivity data 



Diagonally anisotropic materials 



Automatic dielectric smoothing at Yee cell boundaries



Soil or complex structure modelling: Stochastically distributed frequency 
depended properties of soils based on the Peplinski model 

Giannakisŵ .Ÿŵ + J««­°­ÄӃ­´ŵ  Ÿŵ Ɲ FJ³³X«ŵ $Ÿ ƎǏǍǎӄƏŵ ż >XJӃ ´º N *&A& 6ÄªX³ NJӃModeling Framework of Ground 
;X«Xº³Jº «z >JTJ³ Z­³ 2J«Tª «X &XºXNº ­«ŽŵIEEE Journal of Selected Topics in Applied Earth Observations and Remote 
Sensing, 9(1), 37-51



Stochastic distribution of material properties, including rough surfaces, water 
puddles and even blades of grass!



Massey, J., Geyik, C., Techachainiran, N., Hsu, C., Nguyen, R., Latson, T., Ball, M. & Yilmaz, A. (2012),
żAustinMan and AustinWoman: High fidelity, reproducible, and open-´­Ä³NX XӃXNº³­ªJz«Xº N Æ­ÈXӃ ª­TXӃ´ŵŽ
in Proc. Bioelectromagnetics Soc. 34th Annual Meeting

https:// web.corral.tacc.utexas.edu / AustinManEMVoxels/ AustinMan/ inde
x.html

Biomedical EM modelling 

https:// itis.swiss/virtual - population/virtual -
population/overview/

https://web.corral.tacc.utexas.edu/AustinManEMVoxels/AustinMan/index.html
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Simple example

Please look up the detailed documentation where 
you can find examples!



#title: Wire antenna - half-wavelength dipole in free-space

#domain: 0.050 0.050 0.200

#dx_dy_dz: 0.001 0.001 0.001

#time_window: 60e-9

#waveform: gaussian 1 1e9 mypulse

#transmission_line: z 0.025 0.025 0.100 73 mypulse

## 150mm length

#edge: 0.025 0.025 0.025 0.025 0.025 0.175 pec

## 1mm gap at centre of dipole

#edge: 0.025 0.025 0.100 0.025 0.025 0.101 free_space

#geometry_view: 0.020 0.020 0.020 0.030 0.030 0.180 0.001 0.001 0.001 antenna_wire_dipole_fs f

Half-wavelength wire dipole antenna in free space



Half-wavelength wire dipole antenna in free space



Wire dipole antenna over a half - space



Ix@ feed

Ex@ d=1.0m Ex@ d=1.5m

Ex@ d=0.5m



Modelling GPR transducers



Commercial GPR antennas


