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Conditioned Latin Hypercube Tool 

 

Conditioned Latin Hypercube Sampling (cLHS) is a stratified random sampling technique for 
multidimensional data that uses a constrained Monte-Carlo sampling scheme to maximize sample site 
selection efficiency. While several sample design approaches, such as k-means clustering, have been 
designed to ensure an even distribution of sample sites in geographic space, cLHS is designed to ensure 
balanced selection of sites across feature or data space. The tool ensures that samples are drawn only 
from the existing range of ancillary data such as environmental raster data. Therefore, the sample 
population drawn from a digital elevation model (DEM) would be restricted to only those values existing 
in the data given to the tool. The cLHS tool has been widely adopted within the digital soils mapping 
community for the selection of efficient field sampling locations.  

Minasny, Budiman, and Alex B. McBratney. "A conditioned Latin hypercube method for sampling in the 
presence of ancillary information." Computers & Geosciences 32.9 (2006): 1378-1388. 

Data Requirements: 
• Raster data must all cover the same extent 
• Raster data must all be in the same projection or the tool will fail 
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Part 1: Set Up and Run the Tool 
A. Add data layers 

1. On the toolbar, click the Tools menu then click Latin Hyper Cube. 

 

2. If you have a current TEUI Toolkit project open, the tool will automatically add those layers to 
the layer list. Otherwise, select the Add Data Layer button. 
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3. A window will appear allowing you to navigate to the raster data of choice.  

• Your raster data can be either continuous or discrete. You can select as many layers 
as you wish. Be aware though, the larger your project area and the more raster 
layers you choose, the longer the tool will take to run. 

4. Be sure to place a check in the box next to each raster layer you want included.  

5. Next, there are several additional options to choose from. None of the following are required 
to run the tool. 

• Existing points-These are point data (as a .gdb or .shp) of existing sample locations 
that you would like to have excluded from selection in the next run. For example, if 
you have existing plot data, you would not want to resample those locations. 
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• Cost Layer-The cost layer is a raster layer that indicates a higher “cost” to sample 
either in effort or in money (e.g., travel costs). Therefore, low values are easier to 
sample, higher values are harder to sample. One example might be that greater 
“effort” is required to sample sites that are farther from a road. 

• Exclusion mask-An exclusion mask is a 0/1 raster where a value of 1 indicates areas 
that are excluded from being selected, such as the middle of a lake or an area with 
limited access (e.g., the top of a mountain). 

6. Select the folder icon next to the Output Location field to select the file name and location 
for the resulting sample site point file (.shp). 

The Erdas 2011 Extensions for ArcGIS can potentially interfere with the Latin Hypercube Tool.  If ArcGIS 
crashes when you try to set the Output Location, you may need to uninstall the Erdas 2011 Extensions 
to avoid the problem. 

7. The Histogram Results (recommended) field allows users to save the resulting histogram and 
points graph outputs for further inspection. The Histrograms and Objective Function windows 
in the tool can’t be utilized if you don’t use this option. 

 

8. Enter the number of sample points you would like to have returned (minimum of 1). 

9. Select the number of iterations (Monte Carlo iterations). A higher number will result in more 
processing time required. 

 

10. Click on Generate to create your sample locations. The tool is very processing intensive, so 
please be patient! The tool’s progress bar is located at the bottom of the dialog.  

11. If you opted to receive histogram results, you will receive a dialog box when the tool is 
finished, asking if you would like to review the output histogram. Selecting yes will bring up 
the Latin Hypercube Histogram window in which you can view a histogram for each raster 
layer. The graph also shows where the sample points fall on the histogram. 
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12. In the Latin Hypercube Histogram window, users can select the raster layer of interest on 
the left panel. Previous Latin hypercube runs (if available) can be investigated by selecting the 
List of Runs button at the bottom left of the window. The graph can be printed by clicking the 
green arrow button in the upper right hand corner of the window.  

 

13. The resulting product will be a point shapefile layer. The layer will be added to the ArcMap 
table of contents. The value of all raster cells under each point is appended to the attribute 
table of the point layer. 
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14. Click the Objective Function button near the top of the Latin Hypercube Generator window 
to see a graph of the Objective Function values. 

• In simple terms, the objective function is akin to the probability of selecting a better or a 
more “globally representative” matrix of values from multiple input raster data layers 
with each increasing iteration.  In most cases, the objective value never gets to zero 
before the time or the number of iterations is reached. Therefore, one can examine the 
plot of the objective function (y- axis) vs iteration number (x-axis) to determine if more 
iterations are needed to reach an acceptable or optimal sample selection. The Toolkit 
implements a streamlined or simplified cLHS process. We suggest the use of the ‘cLHS’ 
package in the R statistical software should one want more control over the entire cLHS 
process.    



Conditioned Latin Hypercube Tool 7 
 
 

 

15. In the Objective Function Graph Window, double-click a file in the list of runs to open the 
graph or single click and press the View histogram button at the bottom right of the window. 

 

16. Hover your cursor over the graph line to see the value drawn for a given iteration of the 
Objective Function. The closer the value is to zero the better the sample is. If you want the 
Objective Function to achieve a lower value then set a higher “Number of Iterations” value 
and run the cLHS tool again. 
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