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Comparison of Roof Report and Ground 
Measurements 
 

Eagleview provides roof reports with accurate dimensions for 
properties across the United States. CompassData , surveyed a 
sample of roofs with UAV Lidar and Terrestrial Lidar resulting in high 
resolution 3-dimensional models. The goal of this document is to 
compare the roof reports against the high accuracy survey  to test the 
statistical accuracy of the roof reports.  

 

By Eliot Kershner, PLS and Philipp Hummel, PLS  

CompassData, May 2025 

 

Introduction 
The function of the test was to compare the accuracy of the measurements of the roof and 
wall dimensions generated by Eagleview in comparison to the independent roof and wall 
measurements generated by CompassData and ascertain the accuracy of Eagleview 
measurements. For this review, CompassData employed the use of the Optech CL360 
LiDAR scanner on the Freefly Alta X UAV technology for its roof measurements and Trimble 
X7 terrestrial scanner for its wall measurements. CompassData employed these 
measurement technologies to properties in the Denver area located at Ashwood Place. The 
measurements of these properties were taken between March 18, 2025, and March 26, 
2025. The results of these measurements were then uploaded into CompassData’s 
proprietary systems. For the same range of properties, Eagleview provided CompassData 
with corresponding measurements as generated by Eagleview’s Full HouseTM reports along 
with corresponding DXF output files. CompassData then correlated its measurements to 
those provided by Eagleview to enable the comparison. The difference for each linear, area, 
and slope measurement was then calculated and averaged against the sum of all 
measurements.  
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Methodology 
CompassData employed high accuracy collection approaches to both aerial and terrestrial 
Lidar for a robust analysis. Utilizing Lidar technologies with a survey approach, Ground 
Control Points were also implemented to ensure and measure accuracy. The Lidar data 
was then leveraged to develop independent measurements and analysis. The high-
resolution Lidar facilitates selecting points to measure within 1-inch. One can differentiate 
between the gutter, shingles, eaves, and other features to make specific measurements for 
informed decision making.  

Measurements were taken utilizing Civil3D as well as Trimble Business Center, also 
comparing the two different Lidar approaches. The measurements were then compared 
using root mean square error (RMSE), a statistical technique for comparing the different 
datasets and quantifying the variation between them. Additional statistics are also 
reported providing supplemental understanding of the variation between datasets and 
measurements. The distribution of error is reflected normally in the Distribution of Error of 
Linear roof Measurements graph.  

 

 

 

 

 

 

 

 

 



   

Page 3 of 12 
 

    

    

 

 

 

  



   

Page 4 of 12 
 

Detailed Results 
The detailed results for roof areas, vertical areas, slope angles, and linear distances are 
listed below, respectively.  

The statistics for the Areas of Roofs are based on 21 measured and compared areas, 
where 2 areas were excluded as outliers. (The two roof elements included gutters.)  

Areas of Roofs Summary (21) Excluding 2 Outliers 
Square 

Foot 
RMSE CDI to EVT 7.00 
Minimum Discrepancy -15.40 
Maximum Discrepancy 15.30 
Standard Deviation of Error 6.92 
Average Percentage 3.00% 

 

Roof Slope statistics are based on 25 slopes with different slope percentages. 

Roof Planes Summary (25 planes) Slope % 
RMSE CDI to EVT 1.10 
Minimum Discrepancy -2.57 
Maximum Discrepancy 2.49 
Standard Deviation of Error 1.04 

 

Linear Distance statistics are based on 89 Lines on roofs. 

In this study, the lines are considered the basic statistical elements used in roof reports. 
The linear distance contains the relative accuracy between two points. Calculating the area 
and slope utilizes multiple linear distances around the roof polygons. Therefor the area and 
the slope are functions of the linear roof measurements. The statistics show that distance 
measurements in the lidar 3D model match to a quarter of a foot the distances at 
corresponding locations in the roof report.  

Total Roof Summary (89 lines) 
Linear 

Foot 
RMSE CDI to EVT 0.26 
Minimum Discrepancy -0.60 
Maximum Discrepancy 0.60 
Standard Deviation of Error 0.26 
Mean -0.02 
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Discussion of Results 
In Summary, CompassData found that the RMSE between 89 different linear roof 
measurements is 0.26 feet. Based on a 1.7” Ground Sampling Distance, the quality is close 
to the maximum obtainable accuracy. 

The RMSE of slope is 1.1%, based on 25 different roof slopes is a very accurate 
representation of the actual slope angles.  

CompassData also measured the horizontal roof planes. Roof planes had a 3% average per 
area error. The graph titled Ratio of Error to Size of roof reflects the relationship of smaller 
features having more error associated with them while larger features have less error 
associated with them. Such an effect is expected as the linear error of distances is 
independent of the overall length and therefore causes more impact on smaller areas than 
larger areas.  
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Graph showing the ratio of error to area: 

As plane elements get larger, the ratio of errors is becoming more consistent, while smaller 
areas are exponentially more affected by the constant error in length measurements.  

 

(Note the curve is only an approximation to visualize the trend)  
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APPENDIX 

Supplemental Analysis 

Eagleview captures property and asset imagery in a range that includes sub-1” Ground Sampling 
Distance (GSD) up to 3” Ground Sampling Distance (GSD). For the purposes of this analysis, 
Eagleview measurements were derived using artificial intelligence applied to property images 
captured at 1.7” Ground Sampling Distance (GSD). These measurements were used to test the 
three benchmarking comparisons that follow below.  

Eagleview Measurement Discrepancy Analysis Against CompassData Benchmark 
Measurements 

Eagleview measurements were compared to the CompassData benchmark measurements 
for the properties analyzed to understand Eagleview average discrepancy against the 
CompassData benchmarks.  

Roof Linear Measurements 

NOTE: The absolute value of the discrepancies for each of the Eagleview roof line 
measurements versus the CompassData roof line measurements–meaning both over- and 
under- measurements–was included in the Eagleview discrepancy total when calculating 
Eagleview accuracy against the CompassData benchmark.  

Line 
Number 

CompassData 
Roof Linear 
Measurements 

Eagleview  
Roof Linear 
Measurements 

Absolute 
Discrepancy 

1 47.0 47.6 0.6 
2 6.2 6.8 0.6 
3 22.3 22.8 0.5 
4 21.7 22.2 0.5 
5 14.4 14.9 0.5 
6 2.1 2.6 0.5 
7 22.0 22.5 0.5 
8 6.3 6.8 0.5 
9 17.7 18.1 0.4 

10 5.8 6.2 0.4 
11 18.0 18.3 0.3 
12 14.6 14.9 0.3 
13 6.0 6.3 0.3 
14 12.4 12.7 0.3 
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15 26.4 26.6 0.2 
16 51.5 51.7 0.2 
17 12.2 12.4 0.2 
18 2.0 2.2 0.2 
19 18.1 18.3 0.2 
20 8.5 8.7 0.2 
21 14.9 15.1 0.2 
22 8.5 8.7 0.2 
23 21.3 21.5 0.2 
24 25.3 25.5 0.2 
25 40.1 40.3 0.2 
26 25.9 26.0 0.1 
27 23.9 24.0 0.1 
28 22.0 22.1 0.1 
29 5.8 5.9 0.1 
30 1.9 2.0 0.1 
31 2.0 2.1 0.1 
32 1.9 2.0 0.1 
33 0.9 1.0 0.1 
34 6.7 6.8 0.1 
35 6.7 6.8 0.1 
36 15.6 15.7 0.1 
37 13.5 13.6 0.1 
38 20.1 20.2 0.1 
39 14.7 14.7 0 
40 23.6 23.6 0 
41 12.4 12.4 0 
42 5.6 5.6 0 
43 13.1 13.1 0 
44 51.8 51.8 0 
45 12.5 12.5 0 
46 10.5 10.5 0 
47 23.6 23.6 0 
48 31.4 31.4 0 
49 5.6 5.6 0 
50 3.9 3.9 0 
51 9.5 9.5 0 
52 23.5 23.5 0 
53 18.1 18.1 0 
54 5.8 5.8 0 
55 6.7 6.7 0 
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56 1.4 1.4 0 
57 31.7 31.6 0.1 
58 9.6 9.5 0.1 
59 13 12.9 0.1 
60 6 5.9 0.1 
61 8.1 8 0.1 
62 2 1.9 0.1 
63 2.1 2 0.1 
64 6.9 6.8 0.1 
65 12.8 12.7 0.1 
66 31.8 31.7 0.1 
67 20.1 20 0.1 
68 47.3 47.1 0.2 
69 12.7 12.5 0.2 
70 21.7 21.5 0.2 
71 8.1 7.9 0.2 
72 23.7 23.5 0.2 
73 3.8 3.6 0.2 
74 10.9 10.7 0.2 
75 8.9 8.7 0.2 
76 47 46.8 0.2 
77 12.7 12.4 0.3 
78 2.1 1.8 0.3 
79 26.5 26.2 0.3 
80 14.9 14.6 0.3 
81 22.3 22 0.3 
82 31.5 31.1 0.4 
83 9.1 8.7 0.4 
84 14.6 14.2 0.4 
85 12.6 12.2 0.4 
86 22.3 21.8 0.5 
87 23.8 23.3 0.5 
88 24.8 24.3 0.5 
89 40.8 40.2 0.6 

Totals 1452.1  17.8 
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Total Compass 
Data Roof 
Linear 
Measurements 

Total Absolute 
Discrepancy of 
Linear 
Measurements 

Total 
Percentage 
Discrepancy 
Linear 
Measurements 

Accuracy 
Percentage 
Calculation 
Linear 
Measurements 

1452.1 17.8 1.23% 98.77% 
 

o Average difference: 0.2 linear feet (2.4 inches) 
o Accuracy: 98.77% across compared rooflines 

 
 

Roof Area Measurements 

NOTE: The absolute value of the discrepancies for each of the Eagleview roof area 
measurements versus the CompassData roof area measurements–meaning both over- and 
under-measurements–was included in the Eagleview discrepancy total when calculating 
Eagleview accuracy against the CompassData benchmark.  

Roof  
Facet 
Number 

CompassData 
Roof Area 
Measurements 

Eagleview  
Roof Area 
Measurements 

Absolute 
Discrepancy 

1 311.02 316.88 5.86 
2 316.20 319.63 3.43 
3 447.12 449.55 2.43 
4 457.13 464.61 7.48 
5 675.90 667.20 8.7 
6 676.10 671.00 5.1 
7 706.61 708.81 2.2 
8 710.31 713.32 3.01 
9 774.20 758.90 15.3 

10 774.21 787.21 13 
11 509.50 524.90 15.4 
12 134.20 136.30 2.1 
13 70.50 65.86 4.64 
14 131.70 129.60 2.1 
15 133.20 129.60 3.6 
16 128.60 137.1 8.5 
17 134.80 137.1 2.3 
18 129.98 131.6 1.62 
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19 127.26 131.6 4.34 
20 29.60 33.40 3.8 
21 138.70 141.50 2.8 

Totals: 7516.84  117.71 

 

Total Compass 
Data Roof Area 
Measurements 

Total Absolute 
Discrepancy of 
Roof Area 
Measurements 

Total 
Percentage 
Discrepancy 
Roof Area 
Measurements 

Accuracy 
Percentage 
Calculation 
Roof Area 
Measurements 

7516.84 117.71 1.57% 98.43% 
 

o Average difference: 5.61 square feet 
o Accuracy: 98.43% across compared roof facets 

 

Roof Slope Measurements 

NOTE: The absolute value of the discrepancies for each of the Eagleview roof slope 
measurements versus the CompassData roof slope measurements–meaning both over- or 
under- measurements–was included in the Eagleview discrepancy total when calculating 
Eagleview accuracy against the CompassData benchmark. 

Top Bottom Distance Slope % 
Absolute 
Discrepancy 

57.91 48.15 19.51 50.03 0.329 
57.91 51.34 13.14 50.00 0.077 
59.54 51.34 16.40 50.00 0.185 
45.99 41.09 11.75 41.70 0.029 
45.99 41.09 11.75 41.70 0.326 
56.15 45.74 20.82 50.00 0.211 
56.15 50.3 11.71 49.96 0.043 
56.94 50.3 13.29 49.96 0.343 
45.08 40.05 11.40 44.12 2.550 
45.08 40.05 11.40 44.12 2.570 
28.18 17.61 21.14 50.00 0.898 
28.18 22.43 11.51 49.96 0.258 
29.16 22.43 13.47 49.96 0.188 
16.78 12.13 11.17 41.63 0.256 
16.78 12.13 11.17 41.63 0.706 
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54.21 44.57 19.27 50.03 0.130 
54.21 47.69 13.03 50.04 0.908 
53.77 47.69 12.16 50.00 0.245 
42.64 37.69 11.42 43.35 1.969 
42.64 37.69 11.42 43.35 1.619 
24.88 15.06 19.64 50.00 0.127 
24.88 18.54 12.68 50.00 0.154 
26.62 18.54 16.16 50.00 0.434 
12.37 9.43 7.05 41.70 2.488 

   1133.23 17.040 
 
 
 

Total Compass 
Data Roof Slope 
Measurements  

Total Absolute 
Discrepancy of 
Roof Slope 
Measurements 

Total Percentage 
Discrepancy 
Roof Slope 
Measurements 

Accuracy 
Percentage 
Calculation 
Roof Slope 
Measurements 

1133.23 17.040 1.51% 98.49% 
 

o Accuracy: 98.49% against roof slopes 
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