
Overview

• Control Point Database Design
• 2006 UT NAIP Inspection Process
• Supplemental Data
• Digital Elevation Models (DEM)



Control Point Database Design

• The connecting factor in the move of NAIP from 
relative to absolute control specifications
– 2006 NAIP has relative horizontal accuracy for 

production and inspection (except in UT)
• Match deliverable to older baseline imagery

– Future NAIP
• Absolute horizontal accuracy (+/- 6 meters)

– Meets or exceed NMAS for 1:12000, ASPRS class 2, and 
Imagery for the Nation (last iteration)

– Makes for a “more valuable” dataset
– Attracts more partners



Control Point Database Design
• Control Point Database: database of all photo-

identifiable ground control points used for NAIP 
inspection
– Start with UT pilot
– Design geared towards National coverage (long term)
– Flexibility

• Can “handle” most data delivery formats
– Numerous data sources (USGS, USFS, States, NGS, Private, etc.)
– Accommodating field types and lengths

• Maintained as .dbf this year
– Eventually will be an Oracle table

• Capable of adding x,y (lat,lon) “events” into ArcMap
• Not for public disbursement



DB Fields

• Critical fields
– LAT
– LON
– DESCRIPT
– POS_DATUM
– ACCURACY
– SUP_DATA
– DATA_SRCE

• Meets IT criteria



Inspection Process

• Parameters
– Inspect for horizontal accuracy only
– Off-line process (local computer)

• first year only
– 1 meter resolution imagery
– 2 independent inspectors
– Inspect State as a whole

• Inspect all points (approx 412)
• Subset results later



Inspection Process
• Methodology

– Inspection performed using ArcGIS 9.1
– Add imagery (Compressed County Mosaic) & overlay control points
– Overlay inspection shapefile and create points

• Two fields to populate
– POINT_ID1 (attribute transfer tool to populate)
– QUALITY (evaluate quality of each point for inspection)

– Use “Point Distance” tool
• Creates distances table for distance from control point to its associated 

inspection point
– Run statistics (RMSE, mode, average, points over 6 meters off, by 

whole State, County, DATA_SRCE, Accuracy, etc.)
– Determine whether imagery meets specifications… “95% of all well-

defined points tested shall fall within six (6) meters of true ground 
as measured against an independent source of higher accuracy”

– Letter language - “95% of points tested must fall within six (6) 
meters of pre-determined quality assurance ground control points”

– With 412 tested points, allows for 21 point to be greater that 6 meters off



Inspection Process (Example)



Add Imagery



Add Counties For Reference



Add Control Data and Display X,Y



Add Inspection Shapefile



Zoom to a Control Point



ID the Photo Control Point



Check SUP_DATA



Check SUP_DATA



Create Inspection Point



Populate Inspection Point Using 
Attribute Transfer Tool



Move on to Next Point



Run Point Distance Tool



Inspection Example Summary

• Process should be further automated in 
subsequent years
– All out of the box ArcGIS tools…

• Stats can be run by County, State, Data 
Source, any field…all due to quality DB

• Training component involved due to 
elevation/location of some points…



Inspection Example Summary

• Training component involved due to 
elevation/location of some points…



Where is the base of the tower?



Where is the base of the tower?



SUP_DATA SAMPLES

• Without supplemental data for the control 
points, one is left only with a short 
description…usually not sufficient



SUP_DATA SAMPLES



SUP_DATA SAMPLES



SUP_DATA SAMPLES



SUP_DATA SAMPLES



Control Point Examples



DEM Requirements
• Achievable horizontal accuracy affected by the 

accuracy of the DEM
– Do we continue to use “best available” language or

provide the DEM?
• If we state +/- 6 meters horizontal accuracy, are the “best 

available” DEMs good enough to support the accuracy 
requirement?

– Ultimatum
• We provide the DEM and hope the vendor can meet the 

requirements, or 
• We provide the DEM and verify that the vendor can meet 

requirements, or
• Continue to use “best available” language and hold fast to 

the horizontal accuracy requirement…
– What if “best available” wasn’t good enough



DEM Requirements
• If the DEM becomes Government Furnished 

Material
– What sources will we select and will they be 

consistent?
– Will they support the horizontal accuracy 

requirement?
– What infrastructure will be required to support delivery 

of these materials?
– How will DEM changes be handled?
– How will disputes regarding horizontal accuracy be 

resolved if vendor not responsible for DEM?



DEM – The Bigger Picture
• Based on USDA customer needs/requirements
• Acquisition requires funding

– NAIP avenues
– Partnership avenues with other agencies that have 

DEM requirements? DHS/FEMA
• DEM updates to the Government from Vendor

– Added contract cost to the Government?
• NDEP and “Elevation for the Nation”

– What are other Government agency requirements?
• Level of accuracy
• 1 meter resolution ortho imagery is the “low hanging fruit”

– As compared to flood modeling, survey, etc. needs



DEM – The Bigger Picture
• How do we get better DEMs into our ortho 

imagery products consistently on a National 
Scale?

• Once we have a DEM dataset that meets 
customer needs, how do we keep it up to date 
on a National Scale?
– Refresh cycle
– Identify

• Urban growth interface
• Major landform changes
• Errors

• Who is the steward?
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