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Ground Control Report 
Wisconsin Coastal Counties, Manitowoc County LiDAR mission, November 2015 

 

1.1 Ground Control Design 
The ground control network and design used for the Manitowoc 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 15 locations in and around the Manitowoc 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 WISCRS Manitowoc County, NAD83 (2011), US survey 
feet; NAVD88 (Geoid 12A), US survey feet. The field work was conducted by Ayres Associates surveyors 
in November 2015.  
 
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 Manitowoc County calibration points 
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1.1.2.2 Manitowoc County calibration points, WISCRS Manitowoc County, NAD83 (2011), US survey feet; 
NAVD88 (Geoid 12A), US survey feet: 
 

Point Number Northing Easting Elevation Description 

1 386810.73 173650.03 856.98 Calibration 

2 386676.37 220725.57 736.39 Calibration 

3 386710.93 263181.30 622.42 Calibration 

4 355565.21 132698.89 890.98 Calibration 

5 349325.55 214388.73 744.65 Calibration 

6 353729.50 271157.95 595.46 Calibration 

7 302598.68 133076.51 832.88 Calibration 

8 308629.44 190557.00 793.96 Calibration 

9 305907.50 236894.31 596.18 Calibration 

10 257417.35 133830.90 884.79 Calibration 

11 249247.11 173251.58 910.41 Calibration 

12 254725.94 220712.11 600.40 Calibration 

13 234600.19 142404.36 895.54 Calibration 

14 228199.67 213733.49 638.63 Calibration 

15 227904.68 179762.73 803.02 Calibration 
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1.1.3 Field Notes 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.3 Field Notes (continued) 
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1.1.4 Manitowoc 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 follow results indicate that the 
overall RMSEz of the calibration points is 0.181’. 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.  

 
1.1.4.1 Statistical Report for calibration points (WISCRS Manitowoc Co, US Survey Feet): 

Number Easting Northing Known Z Laser Z Dz 

1 173650.030 386810.730 856.980 857.470 +0.490 

11 173251.580 249247.110 910.410 910.700 +0.290 

14 213733.490 228199.670 638.630 638.820 +0.190 

10 133830.900 257417.350 884.790 884.890 +0.100 

6 271157.950 353729.500 595.460 595.520 +0.060 

4 132698.890 355565.210 890.980 891.030 +0.050 

5 214388.730 349325.550 744.650 744.670 +0.020 

8 190557.000 308629.440 793.960 793.920 -0.040 

12 220712.110 254725.940 600.400 600.330 -0.070 

15 179762.730 227904.680 803.020 802.950 -0.070 

7 133076.510 302598.680 832.880 832.770 -0.110 

2 220725.570 386676.370 736.390 736.250 -0.140 

9 236894.310 305907.500 596.180 596.040 -0.140 

13 142404.360 234600.190 895.540 895.400 -0.140 

3 263181.300 386710.930 622.420 622.240 -0.180 

Average Dz +0.021 ft 

 

Minimum Dz -0.180 ft 

Maximum Dz +0.049 ft 

Root Mean Square 0.181 ft 

Standard Deviation 0.186 ft 

 

 


