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1.1 Ground Control Design and Methodology

The ground control network and design used for the Sauk County lidar acquisition was made up of calibration points, 
GPS base stations, NGS base stations, and independent check points from the vertical accuracy ground control 
survey. This report will focus on the lidar calibration points that were collected at 22  locations in and around the 
Sauk County project area. The control points are used for QC checks and calibration of the raw point cloud and for 
additional vertical checks against the processed bare earth surface. 

The ground control calibration survey was done in Wisconsin County Coordinate System-Sauk County, NAD83 (2011), 
U.S. survey feet; NAVD88 (Geoid 12B), U.S. survey feet. The field work was conducted by Ayres surveyors. All field work 
was completed between April 27 and May 6, 2020.

Control Summary and Methodology

Survey Report 
Sauk County LIDAR VVA & NVA Ground Truthing Survey 

Ayres Project No. 72-0369.10  
 

 
Client: Sauk County 
Type of Survey: VVA & NVA LIDAR GROUND TRUTHING 
Project Manager: Aaron Sale 
Survey Project Manager: Jerry Ripley 
RLS of Record: Jerry Ripley 
Crew Chiefs: Nick Topper 
Additional Field Crew:  
Project Start Date: 04/27/2020 
Report Date: 05/06/2020 
 

Control Summary 
Horizontal Datum: NAD83 (2011) 
Vertical Datum: NAVD88 (2012), Wisconsin Geoid 12B 
Rectangular Coordinate System: WISCRS-Sauk County 

 
Used NGS Control?    Yes                    No 
 
List any NGS control points used: OM0472, DH5700, DH5199, DH5447, DH5109, DH5386, DH5136 
 
Summary of control checks and 
calibration (if applicable): 

(See Field Notes for control checks on NGS monuments – No 
calibration was needed) 

  
Survey Methods Used: RTK-GPS using WISCORS Network through VRS connection were 

used for direct observations and to set control pairs for Robotic Total 
Station shots where needed. 

  
Equipment Used: GPS Trimble R10 GNSS S/N 5410456448 (Ayres #74.95) 

Data Collector Trimble TSC7 S/N DAD184200341 (Seiler Loaner) 
Data Collector Trimble TSC3 S/N RSONC10833 (Ayres #75.21) 
Trimble S6 Total Station S/N 93410054 (Ayres #75.20) 

 
Utilities 

Diggers Hotline Ticket #: N/A 
Locator Contact Info: N/A 
General Notes:  

 
 

Crew Chief Notes 
Set PK nails where it was reasonable to do so. 
The following points were moved from the original locations (with new descriptions in field notes): 
1001, 1002, 1003, 1004, 1017, 1021, 1023, 1029, 1031, 1034, 1040, 1048, 1049, 1050, 1051, 1052, 1053, 
1054, 1055, 1060, 1062, 1063, 1074, 1075, 1076, 1077, 1079, 1086, 1090, 1091, 1092, 1093, 1102, 1103, 
1104, 1105 
 
Additional NVA and VVA points surveyed over the minimum required by Aerial Mapping (with descriptions in 
field notes): 
1008, 1019, 1020, 1030, 1041, 1057, 1061, 1064, 1065, 1069, 1083, 1106, 1107, 1108 
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Survey Methods (continued) 

All work was performed in and referenced to NAD83 (2011), NAVD 88(2012), Wisconsin Geoid 12B, 
Wisconsin County Coordinate System-Sauk Zone in U.S. Survey Feet.  
 
Established horizontal and vertical coordinate values on the points by a minimum of two – 90 epoch 
observations with separate initializations using RTK GPS and the WISCORS network.  The resultant 
coordinates and elevations provided in the deliverables are an average of the two observations.   
Check shots were taken on seven NGS control points (see above and field notes) to verify that the values 
obtained are consistent with the datum/adjustment as described herein and meet the ±3 centimeter vertical 
accuracy requirement at the 95% confidence level. 
 
Points not able to be directly occupied by GPS means were measured using Total Station methods from 
control point pairs set utilizing GPS methods outlined above. 

 
Traffic Observations 

N/A 

 
Summary of RLS Decisions (Right of Way, Property Lines) 

N/A 

 
Survey Data Not Collected 

None 
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1.1.2 Control Layout

The locations were selected around the outer geometry of the project boundary and on major roads within the project 
area. This layout design is preferred when the calibration points will be used to check different areas across a large 
flight block. The control survey was conducted with a Trimble R-8 GPS receiver and a VRS connection with a TSC3 data 
collector.

1.1.2.1 Map of Sauk County Calibration Points

1.1.3 Sauk County Lidar, Calibration Point Statistics

The final step in using the calibration points is to run a statistical comparison against the bare earth ground surface to 
confirm that the vertical accuracy is within specification. The following results indicate that the overall RMSEz of the 
calibration points is 0.043’. This is a separate check as compared to the Vertical Accuracy Survey QA/QC report. These 
points are used in the calibration of the raw point cloud, and therefore are not an independent set of checkpoints like 
those used in the vertical accuracy testing. 
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1.1.3.1 Statistical Report for Calibration Points

NUMBER EASTING NORTHING KNOWN Z LASER Z DZ

402 2024415.23 598005.95 902.81 902.77 -0.04

403 1916664.66 424112.21 717.49 717.56 0.07

404 2041133.23 462186.00 752.19 752.19 0.00

405 2035794.84 472068.24 813.96 813.99 0.02

407 2074527.34 517238.88 908.86 908.92 0.05

408 2001854.89 439857.29 736.80 736.87 0.06

410 2022381.21 578649.78 894.28 894.21 -0.07

412 1989919.26 538614.77 882.64 882.71 0.07

413 1950163.88 491482.89 868.57 868.52 -0.06

414 1934112.06 576739.66 893.20 893.22 0.02

415 2029020.00 534312.20 943.60 943.60 -0.01

416 2040334.96 529639.42 876.82 876.84 0.02

417 2043572.76 540729.53 939.26 939.21 -0.05

418 1961154.76 556265.35 907.24 907.25 0.01

419 1971617.46 566175.18 975.44 975.43 -0.02

420 1974249.08 557199.20 900.43 900.42 -0.01

421 1998891.00 489854.67 802.87 802.83 -0.04

422 1956799.08 466119.88 801.16 801.03 -0.14

401V 1888054.71 598265.93 1029.40 1029.31 -0.10

406V 1917862.16 518053.69 916.74 916.68 -0.06

409V 1986344.50 598071.34 935.29 935.27 -0.02

423V 1886036.08 566547.91 1303.47 1303.43 -0.05

Average Dz 0.03

Minimum Dz -0.002

Maximum Dz 0.070

Root Mean Square 0.043

Std Deviation 0.028
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1.1.4 Field Notes
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1.1.4 Field Notes (Continued)
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1.1.4 Field Notes (Continued)
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1.1.4 Field Notes (Continued)
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Point 402 Point 403

Point 405

1.1.5 Field Photos

Point 404
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1.1.5 Field Photos (Continued)

Point 412Point 410

Point 407 Point 408
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1.1.5 Field Photos (Continued)

Point 416Point 415

Point 413 Point 414
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1.1.5 Field Photos (Continued)

Point 420Point 419

Point 417 Point 418
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Point 421 Point 422

1.1.5 Field Photos (Continued)

Point 406VPoint 401V
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Point 409V Point 423V

1.1.5 Field Photos (Continued)


