

    
      
          
            
  
SLEUTH Automation

This project aims to ease the running of the SLEUTH [http://www.ncgia.ucsb.edu/projects/gig/] urban growth
model mostly by automating the creation of scenario files [http://www.ncgia.ucsb.edu/projects/gig/About/data_files/scenario_file.htm] and by a
convenient object oriented interface that will do the necessary system
calls, including the use of MPI [http://www.open-mpi.org/] for multi-core parallel execution and
HT-Condor [https://research.cs.wisc.edu/htcondor/] for distributed multi-host execution.

This software has been tested with Open MPI 1.6.5 and HT-Condor 8.4.6.

It is distributed through pypi [https://pypi.python.org/pypi/sleuth-automation/], a public repo is available at
GitHub [https://github.com/sostenibilidad-unam/sleuth_automation].
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Installation

Install it using pip, perhaps within a virtualenv. Like so:

pip install sleuth_automation





It should install all python library requirements.


Other dependencies

GDAL [http://www.gdal.org/]. This library is used to convert GIF to TIFF. Its executables are expected to be in the PATH.

orpheus. This library is used to stich together the output GIFs.







          

      

      

    

  

    
      
          
            
  
Simplified Command Line Interface

The full pipeline can be run by supplied script. Run thusly:

sleuth_run.py [-h] --sleuth_path SLEUTH_PATH
                   --location_dir LOCATION_DIR
                   --location_name LOCATION_NAME
                   --predict_start PREDICT_START
                   --predict_end PREDICT_END
                   [--mpi_cores MPI_CORES]
                   [--montecarlo_iterations MONTECARLO_ITERATIONS]
                   [--virtualenv VIRTUALENV]





Arguments:



	-h, --help

	show this help message and exit



	--sleuth_path SLEUTH_PATH

	path to SLEUTH directory



	--location_dir LOCATION_DIR

	path to location directory



	--location_name LOCATION_NAME

	name of location



	--mpi_cores MPI_CORES

	number of cores available for MPI, if 0 (default) don’t use MPI



	--predict_start PREDICT_START

	starting year of prediction interval



	--predict_end PREDICT_END

	ending year of prediction interval



	--montecarlo_iterations MONTECARLO_ITERATIONS

	monte carlo iterations



	--virtualenv VIRTUALENV

	path to python virtualenv. This is mostly useful for batch runs on distributed computers. No need to specify this if you already are in a virtual environment.












          

      

      

    

  

    
      
          
            
  
Batch running of SLEUTH

A script is included that will create a HT-Condor [https://research.cs.wisc.edu/htcondor/] submit file.

Usage:

create_sleuth_condor_batch.py [-h] --sleuth_path SLEUTH_PATH
                                   --locations_dir LOCATIONS_DIR
                                   --predict_start PREDICT_START
                                   --predict_end PREDICT_END
                                   [--mpi_cores MPI_CORES]
                                   [--montecarlo_iterations MONTECARLO_ITERATIONS]





Arguments:



	-h, --help

	show this help message and exit



	--sleuth_path SLEUTH_PATH

	path to SLEUTH directory



	--locations_dir LOCATIONS_DIR

	path to regions dir



	--mpi_cores MPI_CORES

	number of cores available for MPI, if 0 (default) don’t use mpi



	--predict_start PREDICT_START

	starting year of prediction interval



	--predict_end PREDICT_END

	ending year of prediction interval



	--montecarlo_iterations MONTECARLO_ITERATIONS

	monte carlo iterations








Running this script will create a submit.condor [http://research.cs.wisc.edu/htcondor/manual/v8.4/2_5Submitting_Job.html] file in the
supplied LOCATIONS_DIR, with proper invocations of the sleuth_run.py script.

This file can then be submited for execution:

$ cd LOCATIONS_DIR
$ condor_submit submit.condor









          

      

      

    

  

    
      
          
            
  
Python interface to SLEUTH

An object oriented wrapper for SLEUTH [http://www.ncgia.ucsb.edu/projects/gig/], an urban growth model.

This module defines the Location class, which is a work unit for SLEUTH.


How to use this module


	Import it:

import sleuth_automation as sa







	Configure it at least with a path to SLEUTH binaries:

sa.configure(sleuth_path='/path/to/sleuth',
             use_mpi=True, mpi_cores=32)










	Create an instance:

l = sa.Location('my_location',
                '/path/to/my_location')







	Calibrate model:

l.calibrate_coarse()
l.calibrate_fine()
l.calibrate_final()









or calibrate with a single call:

l.sleuth_calibrate()






	Predict growth:

l.sleuth_predict(2017, 2060)







	Format prediction as TIFF:

l.gif2tif(2017, 2060)












The Location class


	
class sleuth_automation.Location(location, input_path)

	This class represents the main work unit of the SLEUTH model.
Within a location urban growth is simulated. A location should
have a name which is just a string and is used for naming output
files, and a directory containing GIF files as specified by
the SLEUTH documentation [http://www.ncgia.ucsb.edu/projects/gig/About/dtInput.htm].


	
calibrate_coarse(monte_carlo_iterations=50)

	Run SLEUTH coarse calibration.

Parameters:


	monte_carlo_iterations: iterations for the coarse calibration step.









	
calibrate_final(monte_carlo_iterations=50)

	Run SLEUTH final calibration.

Parameters:


	monte_carlo_iterations: iterations for the final calibration step.









	
calibrate_fine(monte_carlo_iterations=50)

	Run SLEUTH fine calibration.

Parameters:


	monte_carlo_iterations: iterations for the fine calibration step.









	
create_scenario_file(params, monte_carlo_iterations)

	Merges extra parameters to global config and renders them into
a SLEUTH scenario file.

Parameters:


	params: extra parameters to merge.


	
	monte_carlo_iterations: more iterations take a longer time

	to run but add precision.














	
gif2tif(start, end)

	Convert prediction output [http://www.ncgia.ucsb.edu/projects/gig/About/dtImOut.htm] from GIF to TIFF.

Will use extent.json and gdal_translate to recover geospatial
information lost to GIF format.

Parameters:


	start: beginning of prediction range.


	end: ending of prediction range, inclusive.




Start and end parameters are necessary to figure out paths.






	
sleuth_calibrate()

	Run coarse, fine and final calibration steps in one call.






	
sleuth_predict(end, diff=None, brd=None, sprd=None, slp=None, rg=None, monte_carlo_iterations=50)

	Run SLEUTH prediction step for range enclosed in start, end.

Parameters:


	end: end of temporal range for prediction, beggining is infered from last input


	diff: TODO: see model documentation


	brd: TODO: see model documentation


	sprd: spread


	slp: slope


	rg: TODO: see model documentation


	monte_carlo_iterations: iterations for the prediction step















ControlStats module

An object representation of a SLEUTH control_stats.log [http://www.ncgia.ucsb.edu/projects/gig/About/dtStatOut.htm] file.

control_stats.log [http://www.ncgia.ucsb.edu/projects/gig/About/dtStatOut.htm] files are the output of calibration steps. They
contain the ranges for next calibration or prediction steps. This
helper module extracts those ranges for all SLEUTH parameters:



	diff


	brd


	sprd


	slp


	rg







This is helper module will extract parameter ranges into a dictionary
that can be rendered into a jinja2 template for the creation of SLEUTH
scenario files.


How to use this module


	Import it: from controlstats import ControlStats.


	Create an instance:

cs = ControlStats('/path/to/my_location/output/coarse/control_stats.log'),
                  step=5)





parameter ranges are extracted into the params attribute: cs.params



	cs.params is passed to Location.create_scenario_file to render scenario files.









ConstrolStats class


	
class sleuth_automation.controlstats.ControlStats(path, step)

	This class grabs values from a control_stats.log file and calculates
ranges for the parameters for next calibration stage.

It will find ranges for:


	diff


	brd


	sprd


	slp


	rg




Including values for start, end and step.

All fetched parameters will be stored into the params property.











          

      

      

    

  

    
      
          
            

   Python Module Index


   
   s
   


   
     		 	

     		
       s	

     
       	[image: -]
       	
       sleuth_automation	
       

     
       	
       	   
       sleuth_automation.controlstats	
       

   



          

      

      

    

  

    
      
          
            

Index



 C
 | G
 | L
 | S
 


C


  	
      	calibrate_coarse() (sleuth_automation.Location method)


      	calibrate_final() (sleuth_automation.Location method)


  

  	
      	calibrate_fine() (sleuth_automation.Location method)


      	ControlStats (class in sleuth_automation.controlstats)


      	create_scenario_file() (sleuth_automation.Location method)


  





G


  	
      	gif2tif() (sleuth_automation.Location method)


  





L


  	
      	Location (class in sleuth_automation)


  





S


  	
      	sleuth_automation (module)


      	sleuth_automation.controlstats (module)


  

  	
      	sleuth_calibrate() (sleuth_automation.Location method)


      	sleuth_predict() (sleuth_automation.Location method)


  







          

      

      

    

  _static/up.png





nav.xhtml

    
      Table of Contents


      
        		
          SLEUTH Automation
        


        		
          Installation
          
            		
              Other dependencies
            


          


        


        		
          Simplified Command Line Interface
        


        		
          Batch running of SLEUTH
        


        		
          Python interface to SLEUTH
          
            		
              How to use this module
            


            		
              The Location class
            


            		
              ControlStats module
              
                		
                  How to use this module
                


              


            


            		
              ConstrolStats class
            


          


        


      


    
  

_static/down-pressed.png





_static/down.png





_static/comment-close.png





_static/comment.png





_static/minus.png





_static/plus.png





_static/file.png





_static/up-pressed.png





_static/ajax-loader.gif





_static/comment-bright.png





