EIA Field Polygon Smoothing Tool for ArcGIS 10.0
How to Install the tool
1. Uninstall any previous versions of the Smoothing Tool on your PC.

2. Double-click the file Smoothing10a.msi from the zip to install the tool. 
3. In ArcGIS version 10.0, open ArcCatalog. From the left-hand Catalog Tree, in Toolboxes > My Toolboxes, right-click on My Toolbox > New > Toolbox.

4. Right click on the new toolbox > Add > Tool.

5. In the Add Tool dialog, check on the box next to SmoothingTools, click OK.  
6. If you do not see SmoothingTools as an option in step 5, you need to register the dll with the system. The easiest way to do this is to make a batch (.bat) file. You need to know 2 directory paths: 1) to the ESRIRegAsm.exe file, which should be C:\Program Files\Common Files\ArcGIS\bin\ESRIRegAsm.exe, and 2) to the dll, which, if you took the default during installation at step 2 above, will be C:\Program Files\AmberGIS\Field Smoother 10.0\EIA.Smoothing.dll
a. Open notepad.

b. For 32-bit PCs, Paste in the following code, including quotation marks: "C:\Program Files\Common Files\ArcGIS\bin\ESRIRegAsm" /p:Desktop "C:\Program Files\AmberGIS\Field Smoother 10.0\EIA.Smoothing.dll"
c. For 64-bit PCs, Paste in the following code, including quotation marks: "C:\Program Files (x86)\Common Files\ArcGIS\bin\ESRIRegAsm" /p:Desktop "C:\Program Files (x86)\AmberGIS\Field Smoother 10.0\EIA.Smoothing.dll"
d. Edit the paths to the ESRIRegAsm.exe and EIA.Smoothing.dll if they are different from yours, and save the notepad file as Smoothreg.bat  
e. To run the batch file for 32-bit PCs, double-click on it. You will see a message, “Registration succeeded”

f. To run the batch file for 64-bit PCs, right-click the file in windows explorer and Run as Administrator.  You will see a message, “Registration succeeded”

7. Double click to run the tool. Shapefiles wells and well_buffer are enclosed in the zip for you to test with.
Tips for using the tool

1. You can use shapefile or GDB feature class formats for the input and output. 
2. The Well Feature layer input must contain the well points originally used to create the unsmoothed Well Buffer Feature layer polygon input. 
3. Be sure that your field name attribute in both input feature layers is named "field" and that you have a buffer field (units = feet) in the point feature layer named "buffer". 
About the Tool
This tool was created specifically for use by the oil & gas industry, but it can be used by other functional specialties as well. The tool's purpose is to improve the appearance of oil & gas field polygon feature layers which were created by buffering well point feature layers with distances to approximate drainage areas, followed by dissolving the polygons by field name. Because the buffering process results in a scalloped boundary appearance and small non-field island-like areas, this algorithm was designed to smooth boundaries while minimizing the increase in total outline area. The smoothing technique is called the tangent trapezoid technique.

Why smooth buffered field outlines? The authors recognize 4 problems in the appearance of buffered field outlines: 1) The scalloped or botryoidal (grape cluster- like) appearance of edges, 2) Small interior island-like areas that get left out of the polygon by buffers which do not quite overlap, 3) Small spaces between isolated rings of the overall polygon, 4) Narrow fjord-like or inlet-like gaps. See figure 1 below.
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Figure 1

The smoothing tool does the following: 1) Adds area to the concave portions; does not add area to convex portions to maintain buffer spacing, 2) Fills in non-field island-like areas smaller than buffer size, 3) Joins separate polygon rings with a so-called bridge if sufficiently close, 4) Minimizes increase in total field area. See figure 2 below.

[image: image2.jpg]Field Boundary
Before & After Tangent
Trapezoid Smoothing

[Legend
Field Boundary After Smoothing
Field Boundary Before Smoothing|

lells
+ oL





Figure 2

The code creates an output "smoothed" polygon feature class from the input "unsmoothed" well buffer feature layer polygon. 
The resultant smoothed polygon layer will have a column "PctChange" that shows you how much bigger the smoothed polygon is versus the unsmoothed polygon. The smoothing approach involves creating trapezoids between neighboring wells. Wells are considered neighbors if the distance between them is less than or equal to 2.5x the average of their radii. The original polygon outline is used to optimize the "unioning" step. If a trapezoid falls entirely within the original field outline then it is omitted since it will not change the outline any. See figure 3 below.
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Figure 3
Authors: Sam Limerick (Z, Inc contractor to the US Energy Information Administration), with help from Jack Perrin and Lucy Luo (Z, Inc contractor to the US Energy Information Administration), 
The programming and tool deployment was done by Kirk Kuykendall (AmberGIS)
