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Chapter 

1 Introduction 
 

 
• Figure 1: FARO LS 880 laser scanner 

 
In the old mining building of Delft University of Technology, the new 
Interactive Science Center is developed. At the garden of the building, just 
behind the main exhibition room, two Sequoia trees are growing that have 
botanical and historical value. It is considered to build a roof construction 
in the garden while conserving the trees, probably by allowing the trees to 
grow through the roof.   
 
Terrestrial Laser Scanning is a relative new measurement technique that 
allows capturing within a few minutes the 3D surrounding of the scanner. 
In this report the first results of a measurement campaign at the Science 
Center location is described. The campaign aims at visualizing and 
modeling the current situation at the Science Center garden. The results 
will enable the architect to design a suited roof construction while 
maintaining the Sequoia trees, but also gives a demonstration of a new 
measurement technique that is under active research at the Delft UT 
Research Institute OTB and the Delft Institute of Earth Observation and 
Space Systems. 

  



 

 
Chapter 

2 Measurements 
 

Measurement conditions 
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The garden of the new Science Center location is approximately 
rectangular and contains not only the two Sequoia trees, but also one 
smaller tree and several bushes. This vegetation will be removed at a later 
stage, but was partly blocking the view at the trees of interest. 

The scanning took place at April 27, 2009. During the day several showers 
occurred, while the wind speed was 3 to 4 Bft.  
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Scanning Setup 

 

 

• Figure 2: Green marks: scan locations of scans used for 
registration. In red a scan location is indicated from a scan that 
was rejected. The blue stars mark the location  two Sequoia 
trees 

A total of 10 scans was obtained form different positions to obtain a 
sufficient number of measurement points on the trees, see Table 1. Six 
scans were taken at the ground of the garden and 4 at  the roof as shown 
in Figure 2. 

 3 



 

 

• Table 1: Overview scans 

Scan Id. Number of Points Location 

1 927 520 Garden 

2 1 650 018 Garden 

3 1 472 238 Garden 

4 1 593 678 Garden 

5 1 535 300 Garden 

6 4 642 942 Garden 

7 4 189 958 Left roof 

8 5 405 367 Left roof 

9 3 947 911 Right roof 

10 rejected Right roof 

 

 

Scan alignment 

A quick alignment of the 9 scans, so-called registration, was done with 
Faro Scene 4.5 software. The overall result of the registration error is 
shown in Table 2. It is expected that a more extensive alignment 
procedure would enable to even  improve these results. 

Table 2: Registration error 

Mean Tension 0.0548 m 

Maximum Tension 1.0341 m 

Minimum Tension 0.0024 m 

Deviation 0.1709 m 
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3 Results 
 

The registered garden 

The final point cloud consists of approximately 25 million points and is 
visualized using Leica Cyclone 5.7 software in Figure 2. Further 
processing of this point cloud could lead to a full 3D model of the garden 
and surrounding building parts. 

 

• Figure 3: The Science Centre  garden of the registered point 
cloud 
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• Figure 4: View into the point cloud of the garden 

 

 

• Figure 5: All trees in the Science Centre garden 
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First measurements on the trees 

 

• Figure 6: The two Sequoia trees 
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• Figure 7: Diameters of  the trees at different heights. 
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