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Using Ambient Vibration Array Techniques
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Dispersion Curve Inversion with Dinver

Tutorial
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1. Calculating a theoretical dispersion curve
⇒ Introduction to gpdc
⇒ Playing with gplivemodel

2.  Inversion of dispersion curves
⇒ Targets
⇒ Parameterization 
⇒ Running inversion processes
⇒ Viewing results

Dispersion Curve Inversion with Dinver
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1. Calculating a theoretical dispersion curve

Create a text file with model parameters

(vi, notepad,... any text editor)

Number or layers
Thickness

Vp Vs Density
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gpdc: a command line tool for
dispersion curve computation

gpdc

*.model

Dispersion curve

Plot (figue -c)
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Gplivemodel : background models



December 6th-12th, Thessaloniki, Greece

Gplivemodel : reference model
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Gplivemodel : legends & control panel
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Gplivemodel : play with cursors
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Gplivemodel : editing cursors
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2. Inversion dispersion curves

Starting Dinver: plugin selection
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Surface Wave Inversion: Dinver's workspace

1. Targets

2. Parameterized
ground model

3. Inversion
processes

4. Processes status

5. Logs
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1. Selection of target curve
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1. Selection of target curve
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Resampling the target curve
Usually: between 30 to 50 samples
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Cutting the target curve
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Fundamental
mode

All available curves are included in misfit
Remove the higher mode
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2. Definition of parameter space

Ground model profiles

Vp Vs DensityPoisson's
ratio
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Parameterized ground model with two layers
and a positive velocity contrast

Add new layers to each profile

Force velocity to increase at the interface

Force Vp, Poisson and Vs profiles to have a common interface

Density generally fixed to a constant
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3. Create inversion processes 

Show “Runs” & “Log” windows
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Add a new inversion run
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Start inversion run
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Misfit history & processes statistics

Start at least 2 or 3 runs with distinct seed values
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New/Open/Save a Dinver project

When no project is saved,
all .report files are saved in
[YOUR HOME]/.dinvertemp/

When project is saved,
all .report files are saved in
[YOUR PROJECT]_report/
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Viewing velocity profiles & dispersion curves
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Viewing velocity profiles & dispersion curves
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Calculating minimum and maximum profiles
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Calculating minimum and maximum profiles
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Parameter space viewer: 1D/2D projections

Basic output:
all parameters
vs misfit

Customization:
- Insert new plots
- change parameter
for axis
Save/Open
PS viewer
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Analysing .report files produced by inversion
Getting the very best model
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Effects of CNA tuning parameters 

Itmax: Number of iterations required
Ns0: Initial set of random models

Ns: Number of models generated at each iteration

Nr: Number of “best” cells selected for generation of Ns models

Seed: Any integer number

DynScale: Yes = better exploration

Nw: Number of random walk (Markov chain)

GiveUp: Maximum ratio of rejected/accepted model
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Effects of CNA tuning parameters 

Behavior Itmax Ns0 Ns Nr
Monte Carlo 0 10000 - -
Exploration 100 100 100 100

200 50 50 50
100 100 100 50
100 100 100 10

Optimisation 100 100 100 1
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Two layers with a gradient

Run 3 runs with 2500 models

View ground models with a
misfit < 0.05

What's different?

2*5000 models2*2500 models
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One more layer

2*7650 models
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Force a supplementary layer in sediments
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Analysing .report files produced by inversion
Computing ellipticity for the best models
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Command line tools

gpdc : dispersion curves (Rayleigh, Love, Group)
gpell : ellipticity curves
gpprofiles : Vp, Vs, Poisson profiles
gpspac : spac curves
gpec8 : Eurocode site classes
gpsh : Sh transfer function (coming soon...)

From a model file

Inversion report post-processing
gpdcreport : any extraction of information
gpdcmisfit : re-computation of misfit
gpviewdcreport : direct access to model plot

Misc.:
    gppoisson, gpparam2model, gpmodel2param, gpgroup2phase,
      gpcurve 
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A slightly more complicated inversion problem

All curves provided in this test are not real nor simulated.
There are just theoretical curves with some manually added noise.

We provide you with 3 branches of dispersion curves, two pseudo-
obtained from a array FK processing (dc1 and dc2) and a third one
acquired with an active sourceexperiment with burried explosive
sources.

You'll also find a pseudo H/V curve (pseudo obtained with classical
processing). hv_average is the average curve and hv_low and hv_high
are the one standard deviation curves.

Finally, you have spac curve from 5 rings: 10-12m, 23-27m, 35-41m,
46-57m and 67-88m.

Good luck!

Files in EXERCISES_INVERSION/ibt_dataset_synthetic
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