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1. Aim of the laboratory
Steps of TLS (Terrestrial Laser Scanner) data processing:

1. Field Works

2. Data preparation before data extraction 
3. Data extraction (points’ cloud measurements, projections, cross sections, 3 D, orthoscans etc. )
The main aim of the laboratory is to be familiar second step of data processing of TLS.

Step 2 is composed of:

· project definition

· absolute points’ cloud orientation

· filtering, coloring

· export
2. Initial
1. New folder 

a) D:\Stud\3TIF\Prowadzący\Student\T6 

b) Open folder with data from TLS: D:\Tify\Skaning_naziemny 

2 folders (one points’ cloud with photos) FARO_Scan_024.fls and FARO_Scan_025.fls and copy to your folder 
2. Run Faro SCENE. 

Start - SCENE Virtual.exe and wait for open, accept OK. Switch of Project Selection.
3. Pull the data
Mark files and pull them to the window: Faro SCENE. 

[image: image1.emf]
4. Settings (working folder and automatic options) 
Change location for your folder Tools->Options->Folder 
[image: image2.emf]
Tools->Options->Matching click Place Scan Settings and check if all options are marked.  
[image: image3.emf]
5. Save the project 

Tools->Options->Folder  student.fws (Faro Workspace). It is a project file with all data and metadata. 
[image: image4.emf]
3. View 2D and 3D
There are two possibilities to view the points’ cloud: planar View, or 3D:

- Planar View) click two limes first points’ cloud (Intensity in Planar View on side cylinder):
[image: image5.emf]
It is necessary to focus your attention on details thanks Intensity and bottom line of the software, where temporary values for cursor position are presented: Row, Column, polar coordinates, Cartesian coordinates (in local scan coordinate system) and Intensity. (Rf).

Moving on the points’ cloud is possible by pulling using left mouse click, mouse circle allows zooming. For each scan, in menu there are folders: Pictures with the images from scanning (double click).
Open the next scan. 

3D is open from Toolbar:
[image: image6.emf]
If you could not see it, View->Toolbars mark Toolbar. 3D view can be rotated in any direction. See two scan to realize how they are oriented. They are not oriented as yet, so they look like recorded from one point. 
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4. GCP measurements - automatisation
Absolute orientation of points’ cloud is calculated least squares method in 2 ways. First, points’ cloud matching with existing and scanned points (CGP), measured in-situ. Second, used during this laboratory, is so called: master scan method.  One scan is reference and others are transformed on the base on common points. The points can be in form of chessboard or sphere. In our case there is chessboard in room 005.
Absolute orientation for scanners with inclinometer consists in rotation around Z axis and translation XYZ. Transformation has 4 freedom grades. Therefore the points do not have been located spatially; it is enough they are on the same, comfortable height.  
Chessboards (or spheres) can be searched automatically (Find Objects). In data trees, right mouse click open menu for the first scan:
[image: image8.emf]
After searching process New positions appear (Auto Features). Found points appear also in tab of open scan. It is necessary what points are found and if they are located homogenous. Searching process should be repeated for second scan.
It is worth to mention, points’ numbers are random, not points’ features, according to them they are correlated on the second scan. Matching is made on the base on their spatial location. General view of points can be switch on using icon 3D, point’s properties can be seen on name PointFit of given point. 
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5. Absolute orientation - adjustment

Place Scan Auto from data tree, Workspace.
[image: image10.emf]
ScanManager appears and additional position in data tree. 
[image: image11.emf]
Double click on ScanManager in field Sub. Manager and open tab Ref. Tensions to check differences on points. 
[image: image12.emf]
We akcept OK. In data tree appear New positions ScanFit and near the name FARO_Scan_024 blue cross, means that is so called: master scan. Then both scans have proper relative orientation, what is possible to see in 3D. 
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6. Filtration
Filtration is the automatic procedure for error or not necessary points removing. 

In Faro SCENE 4 filters are available: 

 Stray (Remote points in trails, doming from reflection from two objects or from the sky) 

 Distance Based (Remote points from given distance) 

 Dark Scan Points (remove dark points as probably error) 

 Smooth (smooth the points’ cloud removing measurements errors) 

Filters are applied separately (one filter for one scan) or basing on so called preprocessing. 

[image: image14.emf]
In other software filtering is performed together with the mask. It means filtered points are marked as masked and the mask name is added in data tree. It is possible to activate it (switch off points) or switch off and show filtered points. Finally filtering is realized during the export. In the case of FaroSCENE point are definitively delayed. Therefore we need backup copy. 
We perform Stray filtering also for second scan. 

7. Points cloud coloring

Coloring of points’ cloud is automatically. It relays on assuming to each points having already Intensity (X,Y,Z,I) also RGB (X Y Z I R G B). For each scan choose function Apply Pictures. 
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We do the same for next scan.
8. Preprocessing – mass project processing

Mass project data processing is dedicated for quickly processing of all scans in the Project. So, let’s save Workspace (main menu FIle->Save), next on Scan position select function: Preprocess Scans…:

[image: image16.emf]
… and in window Preprocess Scans supplement positions corresponding to the activity:
[image: image17.emf]
Software automatically performs all actions for all scans. 
9. Export

Scans - Export Scan Points:
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In window Export Scan Points show format *.xyz, own folder (Export each scan into a seperate scan). In Subsample put 2 in fields Rows i Columns.
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During the export points’ cloud will be thin down 4 times. Two  text files were created, possible to open (for example EditPlus, not Notepad) and import to other software for cartographic product creation. 
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