
See this and other abstracts on our website: https://home.sbgf.org.br/Pages/resumos.php

Submission code: VDGGBXQ9DN

Implementation of algorithm for bidimensional
analysis of direct seismic waves travel times

Victor Pereira (Universidade de Brasilia (UnB)), Giuliano Sant’Anna Marotta



 
 
  
 
 

 
 
 

   SBGf Conference Rio’25   |   rio25@sbgf.org.br          p. 1 / 1 
 

Implementation of algorithm for bidimensional analysis of direct seismic 
waves travel times 
Copyright 2025, SBGf - Sociedade Brasileira de Geofísica/Society of Exploration Geophysicist. 
This paper was prepared for presentation during the 19th International Congress of the Brazilian Geophysical Society held in Rio de Janeiro, Brazil, 18-20 November 
2025.Contents of this paper were reviewed by the Technical Committee of the 19th International Congress of the Brazilian Geophysical Society and do not 
necessarily represent any position of the SBGf, its officers or members. Electronic reproduction or storage of any part of this paper for commercial purposes 
without the written consent of the Brazilian Geophysical Society is prohibited. 
_______________________________________________________________________________________________________________________________ 

Introduction  

Direct seismic waves are the first-arriving body waves that propagate along the shortest path 
through the near-surface medium, traveling directly from the source to the receiver without 
interacting with subsurface interfaces. Their travel time analysis permits the inference of the 
velocity of the medium they are traveling through, which is a fundamental parameter for 
characterization of near-surface geological materials. 

This work implements a computational algorithm which permits the inference of the velocity in a 
medium by the least squares method with tikhonov regularization, utilizing the direct wave travel 
times as data. 

Method and/or Theory 

The algorithm was developed in Python, a high-level, interpreted, and general-purpose scripting 
language. It uses the relationship between the direct wave travel time measured in a sensor with 
the velocity of the medium the wave is traveling, when the wave’s trajectory is supposed to be a 
straight line, to obtain a model which can be inverted for the slowness of the medium, which is 
used to obtain the velocity. 

A synthetic shallow velocity distribution was generated for the usage as a direct model, whose 
result was then used in the inversion algorithm to recover the same velocity distribution. A range 
of different geometries of source-receiver distributions and noise levels was studied to analyse 
the best conditions of medium properties recovery. 

Results and Conclusions  

It was possible to recover the synthetic model by the application of the developed inversion routine 
for different noise-to-signal ratios and for different geometries of velocity anomaly. When the 
noise-to-signal ratio is too big, it’s necessary to apply inversion restrictions to be able to identify 
the anomaly, and when the geometry of the source-receiver distribution is not well distributed in 
the azimuthal and radial directions, the inversion won’t have the expected results. 
 


