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Create digital terrain models (DTMs) from aerial 

photos of the Mt. St. Helens crater 

 Perform accuracy assessment of photogrametrically 
created DTMs  

Compare to accuracy assessment of DTM created 
from LiDAR data 

Characterize issues facing production of DTMs using 
photogrammetric methods 

Research Goals 

 

Methods 
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Study Area 

 

Photo set comparison 

2004 

Drum scanned at 12 
micron (2000 dpi) 

 Scale approx. 1:6000 

 Taken prior to renewed 
lava dome activity 

Contains a pocket of 
snow 

2006 

 Flatbed scanned at 20 
micron (1200 dpi) 

 Scale approx. 1:10,000 

 Taken during period of 
lava dome activity 

Relatively snow free 

Photo Source: www.drumscan.com 
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2004 Photos 

2006 Photos 
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Block File Creation 

Created ground controls 

Referenced NED DEM for ground 
coordinates 

Image Resolution 

 2004     2006 
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Relief Displacement 

Tie Points and Triangulation 

 Deleted tie points 
with highest RMSE 

 Deleted points 
shared on more 
than two images 
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Results 

2004 DEM Hillshades 
Higher RMSE Lower RMSE 
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2006 DEM Hillshades 
Lower RMSE 

Higher RMSE 

2006 High RMSE 

2006 Low RMSE 2004 Low RMSE 

2004 High RMSE 
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2006 Low RMSE Orthophoto 

2004 Orthophoto 
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2004 Lava 
Dome Building 

Event  
 
 

2006 

2004 

 

Profile Comparisons 
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Profile Comparisons, cont. 
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Profile Comparisons, cont. 
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NED Difference DEM 
 
 

Legend

Difference from LiDAR

-37 - -2

-2 - -0.79

-0.79 - 0.38

0.38 - 3

3 - 262

2006 Difference DEM 
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Legend

Difference from LiDAR

-1,242 - -230

-230 - 0.048

0.048 - 38

38 - 89

89 - 390
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2004 Difference DEM 
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Legend

Difference from LiDAR

-44 - -1

-1 - 5

5 - 14

14 - 27

27 - 423

Correlations 



12/6/2012 

14 

 

Limitations 

 Lack of accurate ground control points 

High relief and shadowing 

 Snow 

Reference DEM was from different year than source 
photos 

 Image quality 

 Resolution 

 Color 

 

 

 

 

 
 Succeeded at creating DTMs of Mt. St. Helens crater 

Anomalies and noise make surfaces useful for 
qualitative and visual analysis but not for 
quantitative analysis, i.e. estimating lava dome 
growth 

Creating quality DTMs requires a lot of time and 
money 

Conclusion 
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Questions? 
http://www.boston.com/bigpicture/2010/05/mount_st_helens_30_years_ago.html 


