Elevation QA Report
Project: [image: image1.wmf]

VA-WV_ShenandoahValley-Lot1_2011 (GPSC)

      Contractor: [image: image2.wmf]

Northrop Grumman Corp.

 

Data Delivery Date: [image: image3.wmf]

06/09/2011

  Date Data Reviewed: [image: image4.wmf]

06/16/2011, 07/28/2011


Reviewer: [image: image5.wmf]

Thomas Jerris

   Total Square Miles Reviewed: [image: image6.wmf]

715


Elevation Type:  FORMDROPDOWN 
    Format:  FORMDROPDOWN 
      Grid Spacing: [image: image7.wmf]

1 meter

   Tile size: [image: image8.wmf]

1500 x 1500 m


Projection:  FORMDROPDOWN 
      Zone: [image: image9.wmf]

17 N

      Datum:  FORMDROPDOWN 
        Units:  FORMDROPDOWN 
          
Licensing:  FORMDROPDOWN 
          Metadata:  FORMDROPDOWN 

Materials Received:  
[image: image10.wmf]

Bare-Earth DEMs (.img)

Metadata

Classified & Raw Point Cloud LAS files

Reports

Flight Logs

Shapefiles:

- Breaklines

      

- Control FVA Points

- Bare-Earth DEM Extent 

- Classified Point Cloud Extent

- Swath Extents

- Tile Index

                   
Vertical Accuracy Test Performed:   FORMDROPDOWN 
     Test Point Source:  FORMDROPDOWN 
           RMSE: [image: image11.wmf]

9 cm


Vertical Accuracy Test Notes:
[image: image12.wmf]

Reported vertical accuracy by the contractor is  9 cm RMSEz.



Test points provided (only 19 useable) were tested against bare-earth and the resulting accuracy observed 

was 6.6 cm RMSEz.  See attached worksheet for detailed results.



*Note...For RMSE, only 19 out of 20 vendor-supplied points were available for use.  Point 18 was left out   

  of the evaluation due to a significant difference in value from the NGTOC value (i.e., an outlier).  

  Location of this point is: 39 26' 31.7" N, 77 58' 10.1" W.



*Note...The FVA statement is not included in the FVA Metadata file


QA Review Summary:
[image: image13.wmf]

REVIEW PROCESS USED and EXTENT OF AREA are ATTACHED:



RESULTS OF REVIEW ARE:



ERDAS Images were reviewed in Global Mapper.



... Anomalies found:

- There are numerous occurrences of pitting where houses (structures) were removed.  These 

               occurrences consist of stand-alone houses within an area, groups of houses within an area, and  

               whole subdivisions.  These types of anomalies occur throughout the entire project.  Three 

               reperesentative images are provided below.  Evaluation of these errors by EROS and NGTOC  

               personnel resulted in a determination they're to be considered acceptable since the 'pits' were 

   caused by structure-removals that were juxtaposed to stairwells.



All materials received, a footprint shapefile, an area-extent, and ERDAS Images in the native projection and 

resolution are included into the shipment to EROS.


                        07-08-2011

LiDAR Quality Assessment (QA) Review Process                                                                  

Preparation:

-Metadata reviewed to determine data projection, datum, format, etc.

-If ARRA contract, check for raw .LAS files, classified .LAS files, breaklines, blind control points, 

 and DEM in Image or Grid format

-Open data in Global Mapper

Vertical accuracy testing:

-If ARRA contract, use Vertical Accuracy Test Worksheet to perform RMSE on 20 blind point

 positions provided by contractor

Inspection and Correction of data:

-Minimum and maximum elevations in dataset; correct if in error

-Appropriate hydro flattening as specified in V12 Lidar Specification (For ARRA/GPSC Data)

-Data void areas

-Data spikes

-Tile edge seam lines

-Non-bare earth surface artifacts (structures, bridges, vegetation, etc.)

-Elevation errors - raised/lowered areas/tiles

-Other surface treatment anomalies

-Check DRGs for correct elevations and horizontal positioning (if test points not available)

-Create footprint (project boundary) shape file and establish square miles 

     During Inspection, identify data errors and create “error” file folder:

     -Capture geo-referenced JPG or TIFF image(s) of identified errors

     -Copy to Error file 

     During Inspection, level elevations and remove artifacts (these two steps not done for ARRA data):

     -Level smoothing to remove non-bare earth surface artifacts (structures, bridges, vegetation, etc.)

     -Level data spikes where possible 

Export image files and create project Elevation QA Review Report:

-Export ERDAS Imagine image files in native projection and resolution

-If ARRA, Copy Vertical Accuracy Test Worksheet into QA Report

-Place QA Review Process and Project Area Extent into QA Report

-If rejected, attach sample geo-referenced JPG or TIFF error images with an explanation of reason

-If rejected, restart QA process when replacement data is received

-Provide completed Elevation A Review Report to Elevation Supervisor for final viewing

-Add QA Report, footprint, Imagine image(s), and Error file to original data file for final shipment to EROS
Shenandoah Valley Area Extent
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Vertical Accuracy Worksheet

[image: image15.emf]Vertical Accuracy Statistic Worksheet

elevations units in meters

A D E F G H Shenandoah Valley LiDAR

Point  Point  z z Comments

number description Vendor NGTOC (test) diff in z

(diff in z)2

**Only 19 points are useable**

1 POINT 1 232.618 232.586 0.032 0.001

2 POINT 2 206.541 206.456 0.085 0.007

3 POINT 3  203.419 203.445 -0.026 0.001

4 POINT 4 242.638 242.528 0.110 0.012

5 POINT 5 188.87 188.849 0.021 0.000

6 POINT 6 180.979 180.927 0.052 0.003

7 POINT 7 233.856 233.936 -0.080 0.006

8 POINT 8 232.583 232.594 -0.011 0.000

9 POINT 9 244.88 244.88 0.000 0.000

10 POINT 10 215.432 215.464 -0.032 0.001

11 POINT 11 141.59 141.6 -0.010 0.000

12

POINT 12 317.803 317.699

0.104 0.011

13 POINT 13 329.565 329.4004 0.165 0.027

14 POINT 14 189.36 189.279 0.081 0.007

15 POINT 15 197.178 197.172 0.006 0.000

16 POINT 16 152.118 152.087 0.031 0.001

17 POINT 17 160.756 160.759 -0.003 0.000

18 POINT 18 0.000 0.000

vendor pt = 141.787; NGTOC pt = 133.8;   7.994 m difference in 'z'

19 POINT 19 189.08 189.006 0.074 0.005

20 POINT 20 205.706 205.709 -0.003 0.000

sum 0.083

average 0.004

RMSE 0.066 RMSE  6.6 cm (only using 19 points)

NSSDA 0.129

Outlier: a control point located in an area that 

does not reflect the true ground elevation, i.e. 

bridges, etc.


ANOMALIES…
TYPE – ‘PITS’

‘pits_house-removal_17’ – Stand-Alone house,  39° 20’ 39.5” N, 78° 00’ 34.9” W
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‘pits_house-removal_23’ – Small groups of houses, 39° 18’ 6.6” N, 78° 09’ 5.6” W
[image: image17.png]



‘pits_house-removal_52’ – Subdivision,         39° 09’ 33.8” N, 78° 11’ 34” W

[image: image18.png]
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		Vertical Accuracy Statistic Worksheet

		elevations units in meters

		A		D		E		F		G		H		Shenandoah Valley LiDAR

		Point		Point		z		z						Comments

		number		description		Vendor		NGTOC (test)		diff in z		(diff in z)2		**Only 19 points are useable**

		1		POINT 1		232.618		232.586		0.032		0.001

		2		POINT 2		206.541		206.456		0.085		0.007

		3		POINT 3		203.419		203.445		-0.026		0.001

		4		POINT 4		242.638		242.528		0.110		0.012

		5		POINT 5		188.87		188.849		0.021		0.000

		6		POINT 6		180.979		180.927		0.052		0.003

		7		POINT 7		233.856		233.936		-0.080		0.006

		8		POINT 8		232.583		232.594		-0.011		0.000

		9		POINT 9		244.88		244.88		0.000		0.000

		10		POINT 10		215.432		215.464		-0.032		0.001

		11		POINT 11		141.59		141.6		-0.010		0.000

		12		POINT 12		317.803		317.699		0.104		0.011

		13		POINT 13		329.565		329.4004		0.165		0.027

		14		POINT 14		189.36		189.279		0.081		0.007

		15		POINT 15		197.178		197.172		0.006		0.000

		16		POINT 16		152.118		152.087		0.031		0.001

		17		POINT 17		160.756		160.759		-0.003		0.000

		18		POINT 18						0.000		0.000		vendor pt = 141.787; NGTOC pt = 133.8;   7.994 m difference in 'z'

		19		POINT 19		189.08		189.006		0.074		0.005

		20		POINT 20		205.706		205.709		-0.003		0.000

										sum		0.083

		Outlier: a control point located in an area that does not reflect the true ground elevation, i.e. bridges, etc.								average		0.004

										RMSE		0.066		RMSE  6.6 cm (only using 19 points)

										NSSDA		0.129






