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Point clouds and DEMs 

1. Download tahoe.las 
2. Open in CloudCompare  

– Increase point size, color by different scalar fields, 
select ground returns 

– Tools-Projection-Rasterize 
3. Lasview (right click to change functions) 
4. Lasinfo (lasinfo -i "C:\Users\ramon\Desktop\Tahoepoints.las" -odir "C:\Users\ramon\Desktop" -o "tahoe.txt“) 

5. Lasboundary (output file format kml) 
6. Las2txt  



Cloud Compare 



http://www.asprs.org/a/society/committees/standards/asprs_las_format_v12.pdf 



Use the scissor tool for segmentation 











756089.24 4312430.08 1939.27 
756089.57 4312430.90 1939.24 
756089.41 4312431.03 1939.26 
756089.24 4312432.03 1939.21 
756089.60 4312431.91 1939.23 
756089.63 4312432.07 1939.27 



Point clouds and DEMs 

7. las2las 
Datum and projection 
http://geology.isu.edu/wapi/geostac/Field_Exer
cise/topomaps/ref_datum.htm 
http://geology.isu.edu/wapi/geostac/Field_Exer
cise/topomaps/utm.htm 
http://geology.isu.edu/wapi/geostac/Field_Exer
cise/topomaps/state_plane.htm  

http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/ref_datum.htm
http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/ref_datum.htm
http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/utm.htm
http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/utm.htm
http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/state_plane.htm
http://geology.isu.edu/wapi/geostac/Field_Exercise/topomaps/state_plane.htm


Lake Tahoe 



las2las -i 
"C:\Users\ramon\Desktop\T
ahoepoints.las" -odir 
"C:\Users\ramon\Desktop" -
o "tahoeCAII.las" -sp83 CA_II 

 GeoKeyDirectoryTag version 1.1.0 number of keys 4 
      key 1024 tiff_tag_location 0 count 1 value_offset 1 - GTModelTypeGeoKey: ModelTypeProjected 
      key 3072 tiff_tag_location 0 count 1 value_offset 26942 - ProjectedCSTypeGeoKey: NAD83 / California 
zone 2 
      key 3076 tiff_tag_location 0 count 1 value_offset 9001 - ProjLinearUnitsGeoKey: Linear_Meter 
      key 4099 tiff_tag_location 0 count 1 value_offset 9001 - VerticalUnitsGeoKey: Linear_Meter 



Point clouds and DEMs 

8. Lecture burst on generating DEMs from points 
9. Lasgrid point density (view .tif in ArcMap) 
10. Lasgrid DEM  
11. blast2dem  
 Discuss tiling workaround 
 



Digital Elevation Models 
• Digital representation of 

topography / terrain 
– “Raster” format – a grid of 

squares or “pixels” 
– Continuous surface where Z 

(elevation) is estimated on a 
regular X,Y grid 

– “2.5D” 
 
 • Grid resolution is defined by the size in the horizontal 
dimension of the pixel 
– 1 meter DEM has pixels 1 m x 1m assigned a single 

elevation value. 
 

 

Source: http://www.ncgia.ucsb.edu/giscc/extra/e001/e001.html 



• 1 meter grid 
 

• LiDAR returns from 
EarthScope data 
collection 
 

• Example from flat area 
with little or no 
vegetation so ground is 
sampled approx. 5+ times 
per square meter 
 

• How do we best fit a 
continuous surface to 
these points? 
 

•  Ultimately wish to 
represent irregularly 
sampled data on a 
regularized grid. 

1 meter 
1 

m
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Generating DEMs from LIDAR 

 LIDAR points raster DEM 

resampling 

interpolating triangulating 

temporary TIN 

i 

j 

Isenburg, et al., 2006 



• Inverse Distance Weighting (IDW) 
• Natural Neighbors 
• Kriging 
• Splines 
• TIN 

– linear 
– quintic 

• … 

Interpolation Methods 

Isenburg, et al., 2006 



Streaming 
TIN 

output 

 output final DEM 
to disk 

DEM Generation via TIN Streaming 

small buffer 
in main memory 

Streaming 
Computation 
of Delaunay 
Triangulation 

 read points 
from disk Immediate 

Rasterization 
of Streaming 

TIN  

 store elevation rasters 
to temporary files 
(grouped by rows) 

 Isenburg, et al., 2006 



Example Result 
500,141,313 Points 

11 GB 
(binary, xyz, doubles) 

 on a household laptop with two harddisks  

50,394 × 30,500 DEM 
3 GB 

(binary, BIL, 16 bit, 20 ft) 

raster DEM  LIDAR points 

 in 67 minutes  
 64 MB of main memory  

 270 MB temporary disk space  
Isenburg, et al., 2006 



lasgrid -i 
"C:\Users\ramon\Desktop\Tahoepoints.las" -
point_density -otif 





Mean ~4 shots/sq. m 

Measure fault slip at the appropriate scale 
B4 LiDAR topography 0.25 m DEM 

Sqrt(1m2/4)= 0.5 m/pix 

Langridge, et al. 2014 



lasgrid -i 
"C:\Users\ramon\Desktop\Tahoepoints.las" 
-elevation -average -odir 
"C:\Users\ramon\Desktop" -o 
"tahoegrid1m.tif" 

LASGRID is neighborhood approach 







lasgrid -i 
"C:\Users\ramon\Desktop\Tahoepoints.las" 
-keep_classification 2 -elevation -average -
odir "C:\Users\ramon\Desktop" -o 
"tahoegrid1mclass2v2.tif" 







blast2dem -i 
"C:\Users\ramon\Desktop\Tahoepoints.las" 
-elevation -odir "C:\Users\ramon\Desktop" -
o "tahoe1mblast.tif" 

BLAST2DEM is TIN approach 







blast2dem -i 
"C:\Users\ramon\Desktop\Tahoepoints.las" 
-keep_classification 2 -elevation -odir 
"C:\Users\ramon\Desktop" -o 
"tahoe1mblastclass2.tif" 







DEMs in ArcMap 

Basic visualization and colorization 
Point and profile measurements 
Raster Math (difference and conditional) 
 Canopy 
3D viewing in ArcScene 
 



Note that is the beginning of other 
sorts of topographic differencing 
e.g., Morphological sediment 
budgeting  

http://www.joewheaton.org/ 



Con: Performs a conditional if/else evaluation on each of the input cells of an 
input raster. 
Really powerful!!! 



ArcScene Properties tabs: 
 Symbology—change colormap 
  

Rendering 
 Shade areal features 
 High quality enhancement 



ArcScene Properties tabs: 
 Symbology—change colormap 
  

Rendering 
 Shade areal features 
 High quality enhancement 
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