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Ground Control Report 

Wisconsin Coastal Counties, Bayfield County LiDAR mission 

Northern and Southern Project Areas 

October - November 2015 and April 2016 
 

1.1 Ground Control Design 
The ground control network and design used for the Bayfield 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 38 locations in and around the Bayfield 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 Bayfield County, NAD83 (2011), US survey 
feet; NAVD88 (Geoid 12A), US survey feet. The field work was conducted by Ayres Associates surveyors 
in June 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 Trimble R-8 receivers using a VRS 
network and a Trimble TSC3 data collector.  
 

1.1.2.1 Map of Bayfield County calibration points 
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1.1.2.2 Bayfield County calibration points 
WISCRS Bayfield County, NAD83 (2011), US survey feet; NAVD88 (Geoid 12A), US survey feet: 
 

Point 
Number 

Easting Northing Elevation Description 

103V 751412.45 335537.71 1443.54 Calibration 

104V 802689.71 332939.72 1420.17 Calibration 

105 717725.72 353038.29 1469.59 Calibration 

105A 717731.57 353090.80 1469.96 Calibration 

107 797256.38 372932.02 1131.02 Calibration 

107A 797183.56 372887.03 1130.43 Calibration 

108 775657.96 402601.74 947.12 Calibration 

109 675625.64 411087.50 1285.96 Calibration 

110 720446.79 415395.94 1026.70 Calibration 

111 761542.53 377107.40 1060.28 Calibration 

112 720022.82 382820.01 1291.13 Calibration 

112A 720026.20 382758.32 1289.67 Calibration 

113 651806.99 446297.80 1104.87 Calibration 

114 690981.79 449103.16 1134.72 Calibration 

115 743514.35 436881.01 981.18 Calibration 

115a 743608.11 436869.25 981.79 Calibration 

116 799450.53 457067.73 611.25 Calibration 

117 816344.01 489414.98 668.34 Calibration 

118 834987.72 539069.41 614.93 Calibration 

119 840993.99 565034.48 720.54 Calibration 

120 815717.29 588216.08 625.11 Calibration 

121 806796.44 568160.20 840.93 Calibration 

122 762391.80 555383.77 610.40 Calibration 

123 723822.79 548069.33 608.76 Calibration 

124 691285.63 525979.11 672.22 Calibration 

125A 659608.62 519184.39 633.77 Calibration 

125B 656418.53 517973.08 639.77 Calibration 

126V 720054.78 467539.70 1264.03 Calibration 

127 773704.11 510087.93 1250.54 Calibration 

128H 725409.95 515369.13 1068.58 Calibration 

128V 725423.57 515363.15 1068.76 Calibration 

129H 771037.05 483814.85 1151.70 Calibration 

129V 771051.06 483762.53 1152.63 Calibration 

130 815963.73 517819.99 608.42 Calibration 

131 785396.29 536171.36 958.61 Calibration 

132 775547.39 461214.68 1050.55 Calibration 

133A 675716.08 470137.07 1008.79 Calibration 

134 775116.46 432927.75 868.90 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) 

 

  



 

5201 East Terrace Drive, Suite 200 ● Madison, WI 53718 ● 800.800.5191 ● www.AyresAssociates.com 

 

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 Bayfield County LiDAR, calibration point statistics 

The final step in using the calibration points is to run a statistical comparison against the raw swath surface 
to confirm that the vertical accuracy is within specification. The follow results indicate that the overall 
RMSEz of the calibration points is 0.163’. This is a separate check as compared to the Vertical Accuracy 
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 (US Survey Feet): 
Number Easting Northing Known Z Laser Z Dz 

103V 751412.45 335537.71 1443.54 1443.37 -0.17 

104V 802689.71 332939.72 1420.17 1420.23 +0.06 

105 717725.72 353038.29 1469.59 1469.44 -0.15 

105A 717731.57 353090.80 1469.96 1469.90 -0.06 

107 797256.38 372932.02 1131.02 1131.09 +0.07 

107A 797183.56 372887.03 1130.43 1130.66 +0.23 

108 775657.96 402601.74 947.12 947.25 +0.13 

109 675625.64 411087.50 1285.96 1286.02 +0.06 

110 720446.79 415395.94 1026.70 1026.68 -0.02 

111 761542.53 377107.40 1060.28 1060.20 -0.08 

112 720022.82 382820.01 1291.13 1290.77 -0.36 

112A 720026.20 382758.32 1289.67 1289.60 -0.07 

113 651806.99 446297.80 1104.87 1104.89 +0.02 

114 690981.79 449103.16 1134.72 1134.79 +0.07 

115 743514.35 436881.01 981.18 981.44 +0.26 

115a 743608.11 436869.25 981.79 982.05 +0.26 

116 799450.53 457067.73 611.25 611.21 -0.04 

117 816344.01 489414.98 668.34 668.59 +0.25 

118 834987.72 539069.41 614.93 614.85 -0.08 

119 840993.99 565034.48 720.54 720.70 +0.16 

120 815717.29 588216.08 625.11 624.95 -0.16 

121 806796.44 568160.20 840.93 840.76 -0.17 

122 762391.80 555383.77 610.40 610.67 +0.27 

123 723822.79 548069.33 608.76 608.80 +0.04 

124 691285.63 525979.11 672.22 672.22 +0.00 

125A 659608.62 519184.39 633.77 633.77 +0.00 

125B 656418.53 517973.08 639.77 639.85 +0.08 

126V 720054.78 467539.70 1264.03 1264.13 +0.10 

127 773704.11 510087.93 1250.54 1250.47 -0.07 

128H 725409.95 515369.13 1068.58 1068.29 -0.29 

128V 725423.57 515363.15 1068.76 1068.79 +0.03 

129H 771037.05 483814.85 1151.70 1151.57 -0.13 

129V 771051.06 483762.53 1152.63 1152.49 -0.14 

130 815963.73 517819.99 608.42 608.53 +0.11 

131 785396.29 536171.36 958.61 958.22 -0.39 

132 775547.39 461214.68 1050.55 1050.38 -0.17 

133A 675716.08 470137.07 1008.79 1008.96 +0.17 

134 775116.46 432927.75 868.90 868.95 +0.05 

Average Dz 0.001     
Minimum Dz -0.390     
Maximum Dz 0.270     

Root Mean Square 0.163     
Standard Deviation 0.170     


