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In last month’s article we discussed data fusion from the aspect of merging LIDAR and Imagery data 
together in order to facilitate the extraction of information from the LIDAR point cloud. That article focused 
on some of the tools within the Terrasolid suite of software that facilitate this process for Airborne LIDAR 
data. In this article, we will examine some of the creative ways that data fusion is facilitating the 
processing of mobile LIDAR and providing dramatic means of conveying information to stakeholders. 

Most mobile mapping systems (MMS) these days consist of multiple laser scanners and multiple 
cameras. One camera position has proven itself to be invaluable to the overall system calibration. One 
problem with point data is that the ability to precisely view edges of objects can become difficult and 
highly dependent upon the density of the cloud. With many collections the cross-track spacing is much 
denser than the down-track spacing meaning that the interpretation may end up being 1cm in one 
direction while getting to as much as 10cm or more in the other. When trying to place the horizontal 
accuracy of the dataset within 1cm this can become very difficult. Imagery that has been aligned to the 
laser data can not only resolve the ability to see the edges and small features, but may also give the 
analyst the ability to see features in an area that would be difficult to find any suitable features in a 
dataset consisting of laser points alone. For instance, these signal markers in the laser data (Figure 1) 
actually get picked up very well by the software despite the ability to visually discern them in the laser 
alone being a little difficult for the human eye in comparison to the photo (Figure 2). 

 

Figure 1 (right): Signal Marker in laser data  
Figure 2 (left): Signal marker in image 

However, in areas between the specifically laid out signal markers precisely locating discernable features 
can become even more difficult for the analyst, and near impossible for the software to locate on its own. 
This is especially true if the paint markings continue on without breakage, or are not new with clean 
edges. The ability to see these in the imagery when that imagery is tightly coupled with the laser data 
allows for a tighter solution in the overall calibration and adjustment of the system. 
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Figure 3 (right): Positional correction from paint stripe in laser 
Figure 4 (left): Positional correction from paint stripe in image 

In addition to aiding with the overall system calibration process the imagery, once coupled with the laser 
data, provides the opportunity to create derivative products such as an orthophoto, or georeferenced 
imagery. These in turn provide additional information beyond what one would be able to do with the laser 
data alone. For instance notice in both the orthophoto (Figure 5) and georeference (Figure 6) image that 
the cracks and repairs to the asphalt are very discernable and since these images are georeferenced 
those features become measurable and locatable.  

 

Figure 5: Orthophoto produced from back downward pavement looking 20° angle camera 
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Figure 6: Georeferened back 20° downward looking camera 

In addition, the orthophoto provides a good backdrop and tool for evaluating the results of several of the 
new road analysis tools. An analyst may now automatically extract paint lines (red vectors in Figure 7) 
from the laser data and then overlay them on the orthophoto for quality control purposes. 
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Figure 7: Automatically extracted paint lines 

A side benefit of performing a road analysis using a mobile mapping system is that one has a full 3D view 
of the environment around the road. This is something one would not get through traditional surveying, or 
by using a profile scanner. One of the benefits of having such a complete dataset is that one may now 
automate the process of evaluating safe passing and stopping distances. In the example, Figure 8, the 
stopping distances for both directions are shown in red as they are below the safely determined distance 
required for the speed limit of the surveyed road, despite the section of the road being painted to allow 
drivers to pass in this area. The sight distances tool in TerraScan is flexible to accommodate various 
standards, but the key is that it provides an automated way to assess liability. And, this is a side benefit of 
having performed the road analysis using a mobile mapping system. 

 

Figure 8: Passing distances overlaid on orthphoto 

One of the best uses of fusing LIDAR and imagery together is for conveying concepts to stakeholders. 
For instance, if you wanted to show the potholes and rutting of a road, and express the extent of such 
deformations in the road surface one can perform an analysis in TerraModeler between the as surveyed 
surface and the design surface. The results can then be incorporated into an image (Figure 9), where the 
colouration of the deformations are in orange and the rest of the laser points get their colour from the 
accompanying imagery. In addition, one may then create a full 3D drive-thru of the project area using the 
tools built into TerraPhoto and incorporating results from the various analysis tools within TerraScan and 
TerraModeler. This becomes a very powerful visualization tool which can be used to convey ideas and 

http://www.youtube.com/watch?v=pU2Rp1fe5U8
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concepts to stakeholders or the general population. We will be covering this process in detail as part of 
our fall Terrasolid training event taking place Oct 21-24, 2014 in Huntsville, AL. Click here for more 
information, and to register before the class fills up. 

 

Figure 9: Orange depicts the ruts and potholes in this road surface 

These are a couple of the tools and road analysis methods that are facilitated by fusing LIDAR and 
imagery together from a single mobile mapping system. Certainly the calibration process to attain the 
highest accuracy product would not be possible without the fusion of both the laser and camera systems. 
As with the airborne examples it can be difficult to convey in words, and a couple of screen captures, the 
power of fusing imagery and LIDAR data so I hope that you follow some of the links to view the 
visualizations available on Terrasolid’s YouTube site, as well as the really nice ones produced by Kjell 
Tuominen. 

 

 

http://www.geocuellc.com/support/training/index.html
http://www.geocuellc.com/support/training/index.html

