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Introduction 

Project scope 

This project aims to evaluate the possibility of effectively and accurately collecting road sub-

grade information in 3D when driving at traffic speeds. Data capture in traffic speed will 

eliminate the need for traffic regulations as data capture would be of no hindrance to regular 

traffic. 

This report describes aspects of survey planning, data capture, and processing, and presents 

a discussion of the results as well as a conclusion on the question “Can road sub-grade 

information be effectively recorded in 3D with georadar at traffic speed?” 

Information about the survey and method 

A test of approximately 15 kilometres of road scanning with 3D GPR was done between the 

old Svinesund bridge and the roundabout in Høgdal in Sweden. The route is presented in 

figure 1. Total length of road mapped was 12 kilometres approximately. 

The test was done with an air launched 3D georadar antenna from 3D-Radar, attached to a 

trailer adhered to the car. More information about the georadar system used can be found in 

report 4A, “Ground Penetrating Radar”. 

 

Figure 1 – The red line demarks the road that was mapped. 
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Figure 2 - Survey setup with air launched georadar and ViaTech car. 

Survey planning 

For this project the main goal was to perform mapping at traffic speeds, e.g. eliminating the 

need for any traffic control and extra safety procedures as a TMA.  

For better coverage it was planned to drive each lane twice. The depth of investigation for 

this project was set to 1,5 metres so that several aspects of the road body could be mapped. 

For a higher tier use of the georadar data it was planned to obtain metal plate data, e.g. 100 

% reflectivity of the signal at the asphalt surface. Figure 3 gives an insight in how this was 

done. This data will be used to assess the spatial distribution of the strength of the reflected 

signal from the top asphalt. The strength of the reflected signal is related to the void content 

of the asphalt and will be described later in this report. 

Data acquisition 

Optimal conditions for georadar data capture is dry road and above freezing temperatures. 

The test was performed in good weather conditions, the surface was dry and sunny weather. 

It was good conditions for acquiring georadar data. The traffic was moderate and there were 

no problem measuring in current traffic conditions.  
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Figure 3 - Capturing metal plate data for use in asphalt void content analysis. 

Data processing 

After the data was captured it was post-processed according to TerraTecs report “4A - 

Ground Penetrating Radar”. 
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Results and discussion 

This section aims to discuss what can be found in the refined data.  Note that in the 

following images, the vertical axis (depth) is vastly exaggerated compared with the 

horizontal one (distance). 

For more information on how to view the following images, please refer to report 4A, 

“Ground Penetrating Radar”. 

Data examples 

Locating sub surface infrastructure 

Georadar is a valuable tool to accurately ascertain the presence of buried infrastructure. In 

figure 4 a pipe intersecting the road has been found and digitized. The digitized vectors can 

be exported as georeferenced vector data. The orange ring marks the pipe’s location. It is 

buried at approximately 1 metre depth. 

 

Figure 4 - Example of the interpretation and processing software. The orange ringes marks the 

location of a pipe. 

Extracting thickness of asphalt 

Measuring the asphalt thickness with georadar can be done by vectorizing the horizons 

(layers). It should be noted for this project there seems to be several layers of old asphalt 

constituting the complete thickness. In figure 5 it can be viewed as a relatively homogeneous 

body, albeit this differs spatially along the road. It should also be noted that the pipe 

described in figure 4 has a minor impact on the asphalt thickness. The data obtained here 

can be exported as point cloud and visualized with other point clouds such described in 

TerraTecs report “8B - Visualisering av 3D-data”. 
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Figure 5 - Example on asphalt thickness, illustrated with color scale. 

More information on road construction 

Georadar data can give valuable insight in how the road is constructed. In figure 4 it can be 

observed asphalt thickness of about 10 cm following underlying layers of varying thickness. 

The lower layers below 10 cm undulate and seem to follow bedrock topography.  

 

Figure 6 - Example of varying road construction. 

Noise present in the data 

Although the data capture gave high quality data, some coherent noise was recorded. This is 

usually untoward, and cannot easily be removed. This type of noise presented in figure 7 is 

often related to metal fences along the road, resulting in eddy currents influencing the 

georadar. 



9 
 

 

Figure 7 - Example of coherent noise present in the data 

Asphalt void content data 

The georadar data was put through a processing sequence based on a research report from 

Roadscanners OY1. This basically extracts the dielectric values from the georadar data and is 

used in an empirical formula based on Finnish roads. The results portrayed in this report is 

without calibration from a known point, and is merely illustrated here as an example of 

higher tier use of GPR data. 

The use of GPR data to ascertain void content in asphalt is debated and has shortcomings. 

However, with the use of 3D technology this has the potential to provide the end user with 

additional use of the data.  

For this test the results have been exported as Google KMZ file and can easily be portrayed 

in Google Earth, as visualised in figure 8. It should also be noted that the results show the 

same anomalies across the road, thus ensuring that the findings are present in two separate 

data capture events. 

                                                           
1 Roimela, P. 1998. Ground Penetrating Radar Surveys in Pavement Quality Control 1996-1997. 
Tielaitoksen selvityksiä 4/1998. Rovaniemi, Finland (English abstract), 55 p 
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Figure 8 - Asphalt void content estimation using 3D-GPR (green is normal void content and blue 

illustrates lower void content). 
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Conclusion 

The data quality is very good from a geophysical viewpoint. The data has very low random 

noise content; the signal is great and creates a good base for interpretation. The data capture 

was undertaken in normal traffic speed, e.g. 70 km/h.  

Higher tier use of georadar data such as void content estimation is very much possible. By 

employing the use of 3D georadar it can be exported as georeferenced data and visualised in 

most GIS software. 

As always with georadar data, the confidence in depth is not 100 % accurate and without 

ground truthing it should be viewed as estimated. However, the confidence in XY is very 

high due to an excellent solution in terms of positioning the data. 

While accepting the inherent limitations of the georadar surveys as described in this report, 

the conclusion is that it is very possible to acquire georadar data in 3D at high speeds with 

good results. The trade-off for going faster is mostly limited to the spatial resolution, e.g. 

how often the data is sampled in the direction of travel. The depth of investigation is usually 

limited by the material itself and not so much related to acquisition speed, at least for 

normal conditions. For road analysis spatial resolution can be relatively high, e.g. 10-30 cm 

since one would not expect any rapid changes in the road construction. If more detail is 

needed, like in searching for buried infrastructure with widths less than 10 cm, one would 

have to factor that in whilst doing the survey planning. 
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