
 

 
Page 1 of 2 

 

 

WHAT: Created a countywide raster feature class of relative structure heights in the 
county for use in automated building footprint extraction. 

 

By: Jeremy Freund, Outagamie County LCD 
 

With: ArcCatalog 10.0 SP 2, 3D-Analyst Extension 
 

Why: To increase the speed and accuracy of the building footprint extraction process.  
Due to building lean, LiDAR data best represents “true” footprint. 

 

How: ArcGIS was used to create a raster feature class called “cwidemath1ft”.  The 
name is short for “County Wide LiDAR Math Cellsize 1 Foot”.    

 

Task 1:  Creating the Bare Earth Terrain & Raster: 

1. In ArcCatalog, create a New File GeoDatabase and Feature Dataset. 
2. In ArcCatalog, in ArcToolbox, using ArcGIS 3D Analyst Tools -> Conversion -> From 

File -> ASCII 3D to Feature Class, convert ASCII *.xyz bareearth points to a multipoint 
feature class in the  Feature Dataset created in step 1. 

3. In ArcCatalog, right-click in the white space of the Feature Dataset and select -> New 
-> Terrain.  Follow the wizard and provide inputs.   

4. Wait (30 minutes to 20+ hours, see notes section). 
5. In ArcCatalog, in ArcToolbox, using ArcGIS 3D Analyst Tools -> Conversion -> From 

Terrain -> Terrain to Raster.  The following inputs are required: 
a. Input Terrain: Use the terrain created in step 3. 
b. Output Raster: Determine file location and name (see notes below). 
c. Output Data Type: “Float” is decimal accurate and larger file size.  “Int” is  

integer, so whole number, much smaller file size.  For 
this project, “Int” was used so that the Raster Math 
resulted in values of 0 to account for insignificant 
differences in the surfaces where there is not 
structures. 

d. Method:  “Linear” or “Natural Neighbors”.   Read ArcGIS help to  
determine best fit for you.  I chose “Natural Neighbors” 
for this project. 

e. Sampling Distance: “Observations” or “Cellsize”.  I always use “Cellsize x” so  
that I am determining the resolution that I need that is 
relative to my other data.  For this project, “Cellsize 1” 
was used to create 1 foot pixel raster.  This was deemed 
necessary to more accurately extract building footprints 
of buildings that are not at a 90 degree angle. 

f. Pyramid Level: “0” is default and utilizes all lidar points.  Pyramid level  
used depends on the scope of the project. 

 



 

 
Page 2 of 2 

 

Task 2:  Creating the Point Cloud Terrain & Raster: 

1. In ArcCatalog, create a New File GeoDatabase and Feature Dataset. 
2. In ArcCatalog, in ArcToolbox, using ArcGIS 3D Analyst Tools -> Conversion -> From 

File , convert ASCII *.xyz point cloud points to a multipoint feature class in the  
Feature Dataset created in step 1. 

3. In ArcCatalog, right-click in the white space of the Feature Dataset and select -> New 
-> Terrain.  Follow the wizard and provide inputs.   

4. Wait (30 minutes to 20+ hours, see notes section). 
5. In ArcCatalog, in ArcToolbox, using ArcGIS 3D Analyst Tools -> Conversion -> From 

Terrain -> Terrain to Raster.  See Task 1 for the input explanation. 
 

  Task 3:  Creating the “Raster Math” raster: 

1. InArcCatalog, in ArcToolbox, using ArcGIS 3D Analyst Tools -> Raster Math -> 
“Minus” tool.  The following inputs are needed: 

a. Input raster or constant value 1: This is the raster created in Task 2. 
b. Input raster or constant value 2: This is the raster created in Task 1.   
c. Output raster:   Location and name of the new raster. 

2. The resulting raster should represent values of “0” in areas with no vegetation or 
structures.  The cells with values represent the relative height of the vegetation or 
structures.   

 
 
 

NOTES: 

 Start with a small dataset to determine the input data required and the speed of your computer.  
Read the help on each step to determine how it will fit your project. 

 Depending on your computer and the size of the area being created, the time required could be 
substantial.   

 Recommend writing to internal harddrive for speed and data quality.  Each derivative can be 
quite large so make sure enough file space.    

 Once complete, create a backup on an external hard drive. 

 When naming output Rasters, I always include the acronym that represents the surface being 
created (e.g. DEM for bare earth Digital Elevation Model and DSM for point cloud Digital Surface 
Model.)  I also include the “cellsize” used and a short description of the project for the surface.  
For example, if I create a bare earth raster with a cell size of 1 meter for a county wide project I 
would name it “DEMcwide_1m”. 

 The cellsize and data extent for both Task 1 and Task 2 should be the same. 
 
 
 


