

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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	For more details and documentation, please refer to vfsa Wiki:





	https://github.com/Dirack/vfsa/wiki






            

          

      

      

    

  

    
      
          
            
  # Very Fast Simulated Anneeling global optimization of zero offset CRS parameters (VFSA).

[![Github release](https://img.shields.io/github/v/release/Dirack/vfsa)](https://github.com/Dirack/vfsa/releases/latest) [![License: GPL v3](https://img.shields.io/badge/License-GPLv3-blue.svg)](https://www.gnu.org/licenses/gpl-3.0) [![Madagascar](https://img.shields.io/badge/Madagascar-v3.0-blue)](https://github.com/ahay/src/tree/master) [![Build Status](https://travis-ci.com/Dirack/vfsa.svg?branch=master)](https://travis-ci.com/Dirack/vfsa)

![Result of the convergence test](https://github.com/Dirack/vfsa/blob/master/res/surfaces.png)

This package uses Very Fast Simulated Aneeling (VFSA) global optimization inversion to obtain the zero offset Common Reflection Surface (CRS) parameters (RN, RNIP, and BETA) from a reflection data cube (seismic data organized in CMP x half-offset X Time coordinates). These parameters are obtained by fiting the non-hyperbolic CRS traveltime surface in the reflection data cube using the semblance between them as the optimization criterion.

In the image above we show the expected result after VFSA global optimization algorithm application. It shows the convergence of the approximated surface generated with the non-hyperbolic CRS traveltime approximation (midle) with the reflection surface extracted from the data (left).
The difference between these two surfaces is the approximation error (right, and not in the same scale). The CRS paramters (RN, RNIP and BETA)
that produced the minimum error will be the optimized ones.


	For more details please check out [“What is VFSA?”](https://github.com/Dirack/vfsa/wiki/Very-Fast-Simulated-Anneling-(VFSA)) and [“What is non-hyperbolic CRS?”](https://github.com/Dirack/vfsa/wiki/Non-hyperbolic-CRS) in our Wiki.




## Development setup

The vfsa package is designed for the open-source software package Madagascar. You need to have the current Madagascar stable release installed on your computer. Please follow the [Installing Madagascar page](http://www.ahay.org/wiki/Installation) in the official documentation.

## Package installation

After Madagascar installing process, you need to install the programs of this repository in your local Madagascar user’s directory.
It is a simple process described in details in [install dependencies](https://github.com/Dirack/vfsa/wiki#install-dependencies) section of our wiki.

## Usage example

A few motivating and useful examples of how that product can be used can be found in the [usage examples directory](https://github.com/Dirack/vfsa/tree/master/doc/usage). For more details, please refer to the [Wiki](https://github.com/Dirack/vfsa/wiki).

## Release History


	[v2.0.1](https://github.com/Dirack/vfsa/releases/tag/v2.0.1) - Stable release


	[v2.0.0](https://github.com/Dirack/vfsa/releases/tag/v2.0) - Beta release


	[v1.1.1](https://github.com/Dirack/vfsa/releases/tag/v1.1.1) - Stable release


	[v1.0.0](https://github.com/Dirack/vfsa/releases/tag/v1.0) - Stable release




[Please check out the full release history in our Wiki](https://github.com/Dirack/vfsa/wiki/Release-history).

## Meta

[main page](https://github.com/Dirack/vfsa/wiki)

Rodolfo Dirack – [@dirack](https://github.com/Dirack) – rodolfo_profissional@hotmail.com

Distributed under the GPL3 license. See LICENSE for more information.

## Contributing

In order to contribute with this project you should follow the list of steps bellow, please check out [“How to contribute with this project?”](https://github.com/Dirack/vfsa/wiki/Contribute) in our Wiki for more details.


	Create an issue to your request or choose an issue already defined


	Fork this project in https://github.com/Dirack/vfsa/fork


	Create a branch for your contribution (name it using gitflow)


	Do clear _commit_ messages (a title with 50 characters and two paragraphs of text)


	_Push_ your contribution to this repository


	Create a new Pull Request with a clear description of your contribution




###### Important: The commit history should be clear, with commit mesages around one or two paraghraps describing your modifications. Pull Requests with unsatisfactory commit history will be rejected.
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  Description

Please include a summary of the change and which issue is fixed.
Please also include relevant motivation and context.
List any dependencies that are required for this change.

Resolve #(issue)

Type of change

Please delete options that are not relevant.


	[ ] Bug fix (non-breaking change which fixes an issue)


	[ ] New feature (non-breaking change which adds functionality)


	[ ] Breaking change (fix or feature that would cause existing functionality to not work as expected)


	[ ] This change requires a documentation update




Add images bellow and aditional context if needed

Please describe more information and tests that you ran to verify your changes.
Or add descriptive images.



            

          

      

      

    

  

    
      
          
            
  —
name: Bug report
about: Create a report to help us improve
title: “[BUG]”
labels: bug
assignees: Dirack

—


	bug

	Bug report





Describe the bug
A clear and concise description of what the bug is.

To Reproduce
Steps to reproduce the behavior:
1. Go to ‘…’
2. Click on ‘….’
3. Scroll down to ‘….’
4. See error

Expected behavior
A clear and concise description of what you expected to happen.

Screenshots
If applicable, add screenshots to help explain your problem.


	Desktop (please complete the following information):
	
	OS: [e.g. iOS]


	Version [e.g. 22]








Additional context
Add any other context about the problem here.



            

          

      

      

    

  

    
      
          
            
  —
name: Documentation
about: Documentation of readme, wikis, etc
title: “[DOC]”
labels: documentation
assignees: Dirack

—


	octocat

	Documentation request





Describe your documentation request clearly bellow

Program version

What kind of documentation you are requesting?


	[ ] README files.


	[ ] Wiki pages.


	[ ] Jupyter notebooks.


	[ ] Other






            

          

      

      

    

  

    
      
          
            
  —
name: Feature request
about: Suggest an idea for this project
title: “[FEA]”
labels: enhancement
assignees: Dirack

—


	tada

	Feature request





Is your feature request related to a problem? Please describe.
A clear and concise description of what the problem is. Ex. I’m always frustrated when […]

Describe the solution you’d like
A clear and concise description of what you want to happen.

Describe alternatives you’ve considered
A clear and concise description of any alternative solutions or features you’ve considered.

Additional context
Add any other context or screenshots about the feature request here.



            

          

      

      

    

  

    
      
          
            
  Description

Please include a summary of the change and which issue is fixed.
Please also include relevant motivation and context.
List any dependencies that are required for this change.

Resolve #(issue)

Type of change

Please delete options that are not relevant.


	[ ] Bug fix (non-breaking change which fixes an issue)


	[ ] New feature (non-breaking change which adds functionality)


	[ ] Breaking change (fix or feature that would cause existing functionality to not work as expected)


	[ ] This change requires a documentation update




Add images bellow and aditional context if needed

Please describe more information and tests that you ran to verify your changes.
Or add descriptive images.



            

          

      

      

    

  

    
      
          
            
  # Usage examples of vfsa package



            

          

      

      

    

  

    
      
          
            
  #### Usage examples of sfvfsacrsnh for a set of (t0,m0) pairs

In this usage example we use the same gaussian reflector model as input and kirchhoff modeling. We use _sfvfsacrsnh_ to obtain the CRS parameters for a set of (t0,m0) pairs.

### How to run it?


	Run ‘scons’ in this directory (it may take some time):




`sh
~$ scons
`

#### Expected outcomes

Scons will generate a parameters cube in ‘crsParameters.rsf’ file. The optimized parameters
are organized in the current order: RN, RNIP, BETA, Semblance, C0, Temp0, t0, m0.
The RN, RNIP and BETA are the zero offset CRS parameters. Semblance is the semblance measure
between the non-hyperbolic CRS traveltime approximation and the seismic data cube in a CMP x
offset window around Central CMP m0. The parameters C0 and Temp0 are the VFSA parameters used
inside the optimization algorithm. And (t0,m0) pair is a time x CMP coordinate around the
zero offset CRS approximation is calculated.

The parameters cube in ‘crsParameters.rsf’ file is organized as follows:

```sh
~$ sfin crsParameters.rsf


	crsParameters.rsf:
	in=”/home/dirack/rsfdata/vfsa/usage_examples/fullParametersOptimization/crsParameters.rsf@”
esize=4 type=float form=native
n1=8           d1=1           o1=0          label1=”parameters” unit1=””
n2=6           d2=1           o2=0          label2=”(t0,m0) index” unit2=””
n3=1           d3=1           o3=0          label3=”” unit3=””


48 elements 192 bytes








```

For each (t0,m0) pair (n2 coordinate) we get 8 parameters (n1 coordinate) as described above:

```sh
~$ sfdisfil < crsParameters.rsf col=8



0:         2.677        2.228      -0.2981       0.4372          0.5           10          1.1            3
8:         4.815        3.804      -0.2447        0.374          0.5           10          1.2            3




16:         4.768        3.813      -0.2614       0.1921          0.5           10          1.1            4
24:         3.127        1.081       -0.287       0.1964          0.5           10          1.2            4
32:         3.105        1.129    -0.002743       0.9898          0.5           10          1.1            5
40:          3.12        1.168     -0.01008       0.9028          0.5           10          1.2            5




```



            

          

      

      

    

  

    
      
          
            
  # Usage examples of sfvfsacrsnh and sfnhcrssurf

In this usage example we use a gaussian reflector model as input and kirchhoff modeling to obtain the
seismic data cube (Seismic data organized in CMP x Offset x Time coordinates) from it.

After that we use _sfvfsacrsnh_ to fit the non-hyperbolic CRS traveltime approximation in the reflection traveltime surface
exatracted from the data cube. Finally, we plot these surfaces and approximation error side by side.

### How to run it?


	Run ‘scons view’ in this directory (it may take some time):




`sh
~$ scons view
`

#### Expected outcomes


After the program _scons_ do all the steps in the SConstruct file, you will see the generated surfaces as follow:

![surfaces](https://github.com/Dirack/vfsa/blob/master/images/surfaces.png)

And the CRS parameters will appear on your terminal screen. They are saved in the _crsParameters.rsf_ file.
You can obtain them running:

```sh
~$ sfdisfil <crsParameters.rsf




0:          3.23       0.9706    -0.003872       0.7791          0.5
5:            10          1.1            5
```

The first 3 numbers are RN, RNIP and BETA. The fourth one is the semblance (it may change from one running to another).
The fifth and sixth are C0 and Temp0, arbitrary parameters used in vfsa that may change from problem to problem. Finally
t0 (Normal ray traveltime) and m0 (Central CMP of the approximation) are the last ones.



            

          

      

      

    

  

    
      
          
            
  #### Kirchhoff modeling example

Kirchhoff modeling applied to a gaussian reflector velocity model. Velocity increases with depth.



            

          

      

      

    

  

    
      
          
            
  #### images repository to use in README.md documentation



            

          

      

      

    

  

    
      
          
            
  #### TESTS DIRECTORY OF VFSA PROGRAMS

Those tests run in the program make. There are several
types of tests that can be done:


	Unit tests: Just run the command ‘make’ to run all unit tests




in the file ‘Test_vfsacrsnh.c’.


	Optimization tests: Run ‘make time’ to run the optimization




tests and to show execution time of the program with scons.


	GDB debug: Run ‘make vfsa.x’ to generate the executable vfsa.x




to be used in debugging with GNU Debugger (GDB). The ‘gdb_scripts/gdb_script’
file can be used to load all arguments needed to run the program in GDB. Use
‘source gdb_scripts/gdb_script’ in GDB shell.


	GDB test: Run ‘make gdbtest’ to run tests in GDB shell.






            

          

      

      

    

  

    
      
          
            
  #### Optimization test of the programs with scons

Generate a datacube and run vfsa global optimization to
measure execution time using scons.



            

          

      

      

    

  

    
      
          
            
  #### Test model data cube for semblance and nonHyperbolicCRSApp functions

Generate a datacube to be used in the functions unit tests with
unity framework.
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