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

Lake Co., IL (re-delivery) ARRA

      Contractor:[image: image2.wmf]

Merrick

 

Data Delivery Date: [image: image3.wmf]

6/29/2011

  Date Data Reviewed: [image: image4.wmf]

6/30/2011


Reviewer: [image: image5.wmf]

Sheila Ruhl

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

487.15


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

2.5'

   Tile size: [image: image8.wmf]

750x750


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

Illinois East 1201

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

Materials Received:  
[image: image10.wmf]

DEM-ERDAS Imagine images                        Raw Lidar

Deliverable Lidar

Tile layout

TINs

Metadata

Project Reports (including RMSE checkpoints)

Breaklines



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

.29 ft


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

Vertical accuracy reported by the contractor is 0.29 ft.



Test points provided by the contractor were tested by NGTOC against bare earth surface.  The resulting 

accuracy observed was 0.263' (8.01624 cm) RMSE.  See attached vertical accuracy worksheet for details.


QA Review Summary:
[image: image13.wmf]

REVIEW PROCESS USED and AREA EXTENT are ATTACHED.



RESULTS OF REVIEW ARE:



Hydro-flattened ERDAS Imagine images were reviewed in Global Mapper.  Two areas in water were found 

with water levels higher than the ground.  One bridge has been removed in the DEM but still exist in the .las.  

Fourteen buildings have been corrected in the DEM.  See images and locations on the following pages.



Note:**Voids in .las exist in large buildings.  Grid tiles overlap and are not consistent in size.  The 

LakeCo_DTM_IMG.xml metadata specifies the pixle size as 3.28 ft.  The grid tile pixel size is 2.5 ft.

 

All materials received, a footprint shapefile, the area extent, and ERDAS Imagine images in the native 

projection and resolution are included in the shipment to EROS



[image: image14.emf]11 - 2 - 2010   LiDAR Quality Control (QC) 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 contra ctor     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 - bar e 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 footpri nt (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 Inspectio n, 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 crea te project Elevation QC Review Report:   - Export ERDAS Imagine image files in native projection and resolution   - If ARRA, Copy Vertical Accuracy Test Worksheet into QC Report   - Place QC Review Process and Project Area Extent into QC Report   - If rejected, attach   sample geo - referenced JPG or TIFF error images with an explanation  of reason   - If rejected, restart QC process when replacement data is received   - Provide completed Elevation QC Review Report to Elevation Supervisor for final viewing   - Add QC Report, footpri nt, Imagine image(s), and Error file to original data file for final  shipment   to EROS  



[image: image15.emf]Vertical Accuracy Statistic Worksheet

elevations units in feet

A D E F G H

Point  Point  z z

number description (independent) (test) diff in z

(diff in z)

2

Comments

1 221 593.480 593.635

-0.155 0.024 Lake County, IL

2 1649 777.000 777.271 -0.271 0.073 RMSE = 0.263 ft

3 9001 762.130 762.398 -0.268 0.072 8.01624cm

4 9003 826.300 826.601 -0.301 0.091

5 9004 671.390 671.704 -0.314 0.099

6 9005 589.280 589.227 0.053 0.003

7 9006 586.360 585.902 0.458 0.210

8 9008 670.920 671.135 -0.215 0.046

9 9010 739.940 740.182 -0.242 0.059

10 9011 752.320 752.573 -0.253 0.064

11 9012 794.310 794.601 -0.291 0.085

12 9013 732.270 732.585 -0.315 0.099

13 9014 586.060 585.763 0.297 0.088

14 9015 589.720 589.621 0.099 0.010

15 9016 706.920 706.608 0.312 0.097

16 9018 764.660 764.641 0.019 0.000

17 9019 751.310 751.497 -0.187 0.035

18 9020 841.170 841.057 0.113 0.013

19 9022 654.100 653.653 0.447 0.200

20 9023 660.240 660.102 0.138 0.019

sum 1.386

average 0.069

RMSE 0.263

NSSDA 0.516

Outlier: a control point located in an area that 

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

bridges, etc.


Lake Co Illinois Area Extent
[image: image16.png]



Correction locations of 14 buildings
1. 42° 28' 38.1460" N, 88° 05' 42.7977" W
2. 42° 23' 45.3556" N, 87° 54' 1.2648" W

3. 42° 21' 46.6107" N, 87° 53' 30.1540" W

4. 42° 22' 44.5202" N, 87° 53' 37.7696" W

5. 42° 21' 46.4983" N, 88° 05' 36.5047" W
6. 42° 25' 25.9212" N, 87° 48' 18.1931" W

7. 42° 18' 43.7141" N, 87° 51' 53.2967" W

8. 42° 15' 59.3260" N, 87° 49' 38.2069" W

9. 42° 18' 21.4068" N, 87° 51' 21.1702" W  ( 2 buildings corrected )

10. 42° 18' 10.2568" N, 87° 53' 44.4677" W  ( 2 buildings corrected )

11. 42° 10' 58.9792" N, 87° 55' 28.1600" W  ( 2 buildings corrected )

Water higher than the ground and bridge removal @ 42° 25' 18.7409" N, 87° 56' 4.0496" W
[image: image17.png]



Water higher than the ground @ 42° 16' 34.3694" N, 87° 49' 42.5218" W
[image: image18.png]



Large building voids in LAS -87/53/58, 42/20/7

Point cloud on top of image
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Grid tile overlap approx. 20-40 ft.
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LiDAR Quality Control (QC) 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 QC Review Report:


-Export ERDAS Imagine image files in native projection and resolution


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


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


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


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


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


-Add QC Report, footprint, Imagine image(s), and Error file to original data file for final shipment to EROS
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		Vertical Accuracy Statistic Worksheet

		elevations units in feet

		A		D		E		F		G		H

		Point		Point		z		z

		number		description		(independent)		(test)		diff in z		(diff in z)2		Comments

		1		221		593.480		593.635		-0.155		0.024		Lake County, IL

		2		1649		777.000		777.271		-0.271		0.073		RMSE = 0.263 ft

		3		9001		762.130		762.398		-0.268		0.072		8.01624cm

		4		9003		826.300		826.601		-0.301		0.091

		5		9004		671.390		671.704		-0.314		0.099

		6		9005		589.280		589.227		0.053		0.003

		7		9006		586.360		585.902		0.458		0.210

		8		9008		670.920		671.135		-0.215		0.046

		9		9010		739.940		740.182		-0.242		0.059

		10		9011		752.320		752.573		-0.253		0.064

		11		9012		794.310		794.601		-0.291		0.085

		12		9013		732.270		732.585		-0.315		0.099

		13		9014		586.060		585.763		0.297		0.088

		14		9015		589.720		589.621		0.099		0.010

		15		9016		706.920		706.608		0.312		0.097

		16		9018		764.660		764.641		0.019		0.000

		17		9019		751.310		751.497		-0.187		0.035

		18		9020		841.170		841.057		0.113		0.013

		19		9022		654.100		653.653		0.447		0.200

		20		9023		660.240		660.102		0.138		0.019

										sum		1.386

		Outlier: a control point located in an area that does not reflect the true ground elevation, i.e. bridges, etc.								average		0.069

										RMSE		0.263

										NSSDA		0.516






