
 

UAV Flight Operations for  

Mapping 
  

Precision. Accuracy. Reliability 

 

 

 



Part One:  

 Why is Mapping different? 

Part Two:  

 What about accuracy and precision? 

Part Three:  

 What is the Workflow? 

Part Four:  

 What do the results look like?  

 

 

AGENDA  



VISION  

There are known knowns . These are things  

we know we know.   

 

There are known unknowns . That is to say, 

there are things that we know we don't know.  

 

But there are also unknown unknowns .  

These are the things we don't know we 

don't know.  
 

Donald Rumsfeld  

(Former) Secretary of State  



ñITS THE DATA, STUPIDò 

 
 

ÅMost vendors focus on the promise of 

automation.  

 

 

 

 



ñITS THE DATA, STUPIDò 

 
 

    THERE IS NO EASY BUTTON 
 

 

 

 



Why Mapping is Different:     Purpose 



UAV MAPPING OVERVIEW 
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DATA QUALITY TRIANGLE  

 

DATA 

QUALITY 

Ensure data quality by 

adapting existing 

standards and best 

practices 
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PRECISION 



ACCURACY 



ACCURACY 



REPEATABLITY 



REPEATABLITY 





NSSDA and NMAS 

NMAS- 1947  
uPaper Map produced at a certain scale 

uNot appropriate to use for digital data  

uò2 foot accuracyó and ò1 foot accuracyó terms     
are still WIDELY used 

 

NSSDA ð 1998  
uApplies to raster, point or vector data  

uMust compare your data against a òreferenceó  

uReference must be 3x more accurate  

uRMSE vs 95% Accuracy 
 

Standards 

 



More Recent (relevant) History  
2003  FEMA Appendix A:  Guidance for Aerial Mapping and Surveying of the 

Guidelines and Specifications for Flood Hazard Mapping Partners 
 
2004 NDEP Guidelines for Digital Elevation Data 
 
2004 ASPRS Guidelines: Vertical Accuracy Reporting for LiDAR 

 
2009 USGS Base Lidar Specification for projects funded under ARRA 
 
2010 Procedure Memorandum No. 61 ð Standards for Lidar and Other High  

  Quality Digital Topography  

2012 USGS LiDAR Base Specification Version 1.0 (NGP) 

2012 USGS National Enhanced Elevation Data Assessment 

2014  ASPRS Accuracy Standards for Digital Geospatial Data  

Standards 

 



NSSDA vs NMAS 

u NMAS Contour Interval = 3.2898*RMSE(z)  

u NMAS Contour Interval = Accuracy(z)/0.5958  

Note that Accuracy ( z) is based on 95% CI, a statistical calculation.  

 

The fourth column in this table refers to the NSSDA Accuracy required for  

Reference Data  or Checkpoints to be used in assessing data Accuracy 

Standards 

 



Standards 

 



Surface Modeling from Point Clouds 
u FEMA- NPS should be equal to or less than the DEM post spacing 

(resolution) required  

 

u 1-meter DEM for 1ft contours  

u 2-meter DEM for 2ft contours  

u 5-meter DEM for 5ft contours  

 

u 0.7 NPS -> 1m DEM -> 1ft contours (QL 2)  

u 1.4 NPS -> 2m DEM -> 2 ft contours (QL 3)  

 

Note:  Higher density data may still fail vertical RMSE test  

   Lower density data may meet higher accuracy tests.  

Accuracy is tested from a sample of points against the surface model, 
regardless of the point cloud density  
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