Exercise 8a: Hamilton College LiDAR and water table

Due: Wednesday, April 6 at the start of class.

Goal: LiDAR data download and getting information about your LiDAR data.
Turn in: this handout with the answers to the questions.
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A number of different specialized LiDAR software packages allow for sophisticated processing of LAS files into a number of products. We won’t be using any of these packages, but you should know that GIS professionals who do significant LiDAR processing use specialized software. We can use ArcGIS to do some pretty neat things with LiDAR data, though, and that’s what we’ll do in this exercise.
Part I. Data download and information using LAS tools
A. LiDAR data for Hamilton College area
1. Virtually all of Oneida County was flown with LiDAR in May, 2008. The Oneida County Planning Office has generously provided us with the raw LAS files to use for research and teaching. The data are not publically available, and we’ve put them up on the MSS.

2. Using Windows Explorer (not ArcCatalog), browse to the  Geo380_Data folder on the MSS. Open the folder, and you’ll see 32 separate files. What type of files  are these? 

3. This is not a file format that you’re familiar with, so take a moment to Google this file format. What did you find out?

4. Then go to ArcGIS Help and search for information about the LAS file format. What else did you learn about LAS files?

5.  Can ArcMap read LAS files directly? If not, what will you need to do in order to use LAS files in ArcMap?

6.  Locate the LAS to Multipoint tool in ArcToolbox, and open the dialog box. What information do you need to know about your data so that you can run this tool (including the optional information)?

7. What does average point spacing mean in the context of LiDAR data?

8. Download the OC_LIDAR folder to your hard drive. Because of the next step you are going to do, do NOT bury the folder very deeply on your hard drive. Keep it as close to the top level as possible. You can always move it later.
B. Getting the information that you need about your LiDAR data
1. As you discovered above, in order to work with LiDAR files in ArcMap, ArcMap cannot read the LAS files directly, and you will need to run the LAS to Multipoint tool to import the data. You’ve also discovered that you need to know things such as average point spacing, class codes, and coordinate system. Although some of this information can be gotten with a little work in ArcMap, one crucially important thing – coordinate system information – can’t be determined in ArcMap. So! You’re going to have a little adventure with command-line using something freely available called LASTools.

2. Go to http://www.cs.unc.edu/~isenburg/lastools/ You’ll see a number of .exe files. What is a .exe file? If you don’t know, Google it.

3. You’ll see that LASTools is a collection of a number of different command line tools. The one we’re interested in is lasinfo.exe. what does this tool do?

4. Double click on lasinfo.exe, and choose Run. You’ll get a cryptic black window that asks you to enter the input file. Because this is a command line tool, you actually need to type in everything that you want the tool to do (i.e., command it to do something). Cut and paste will not work, and select and re-type won’t work.. You must be very careful to type things precisely – if even one space or character is off, the command line won’t run.
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5. You will type the file path for one of your LAS files into the command line following the colon, press Enter, and the program will run and list all of the information in the header file. Here’s how to make sure to do it right:

i.  Open Windows Explorer, and browse to the first LAS file in your folder.

ii.  At the top of the Windows Explorer window, you’ll see the path name for your file. This path name must be entered after the colon in the lasinfo.exe window exactly as it appears, starting with the drive letter and substituting a forward slash (\) for each right arrow.

iii. So, for the example below, the full path would be 

J:\EX8_HC_LiDAR\OC_LiDAR\u_4635076550.las 
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6. Type your file path carefully directly following the colon in the lasinfo.exe window. Press Enter. If you haven’t made a mistake, you should see something like the following:
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7.  If you jack it up, you’ll need to re-launch lasinfo.exe from the LASTools web site.
8. Once you have the info for your LAS file, browse through what you have. Find the following:

Total number of points in the file:

Coordinate system:

Vertical coordinate system:

Classification of points (i.e., which of the ASPRS Standard LiDAR Point Classes, which you read about the ArcGIS Help under LAS to Multipoint, did the vendor use when classifying this data set?):

C. Using the Point File Information Tool to create a shapefile to get some information about your .las file.
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ArcToolbox has a tool called the Point File Information Tool that will create a polygon file, with 1 polygon for each LAS tile. Although this does not open the LAS files, it does allow you to visualize the locations of the polygons and get needed information such as average point spacing.  
2. Search for the Point File Information Tool.. 

i. For input, select all the LAS files in your folder. Be sure the Input Browse for: is set to Files, and the Input File format is set to LAS. 

ii. Browse to a location, and name the output file.
iii. Be sure to add the coordinate system that you determined using LASTools (this is not optional if you want to get any meaningful scale-related information or if you want to have other georeferenced data line up with this file, both of which you will do in the next step).
3. Launch a new ArcMap, and add the Point Information File. Add your Clinton DOQ and your two Hamilton College orthophotos from Exercise 2, so that you can see where the tiles are.
4. How many tiles do you have, and how big across is each of the tiles?
5. Open the attribute table. What information  is included in the attribute table?

6. Run Statistics on the Point Spacing field. What is the average point spacing for your data? Write it down below, rounded to the nearest tenth. You will need it in order to run the LAS to Multipoint tool.

7. Try symbolizing this shapefile by point count, by point spacing, and by z min (just add the shapefile 3 times). What did you learn about the data set by doing this?
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