Introduction 
to 
JRC Reconstructor

1. Interface

When we start JRC Reconstructor, a splash screen will be appeared with options of creating new project, opening of an existing project or exiting the system, as shown in the following figure.
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Figure: Reconstructor Splash Screen

At them moment we will start with a new project and save it in a desired directory. After this, the main interface window of JRC will be displayed. 
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Figure: Reconstructor main window

It consists of many sub windows as outline below. 

· Project window: It contains basic information about current project. It can be opened with a shortcut key Ctrl+Shift+P. The project information is stored in a structured way i.e. related items are collated together. All grid point clouds are highlighted under the same category i.e. Grid Point Clouds and so on for the other items as well. If a grid point or any other item is shown in Bold type set then it means it is loaded in the system. 
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Figure: Reconstructor Project and Property window

· Property window: This window can be opened with Ctrl+Alt+P and displays information of any object from project wind.  

· Readout window: This window can be enabled using a short cut key Ctrl + R. If we are working in any scan and this window provide basic coordinate (both world and UCS) information along with color information. 
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Figure: Reconstructor Readout window

· View Parameters Window: This window can be enabled using Ctrl +V command. It consists of projection information (Prospective and Ortho), Clip Planes and movement parameters for current project.
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Figure: Reconstructor View Parameters Window

· Log Window: This useful window can be displayed using Ctrl+L short cut and provides log information of the current session. 
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Figure: Reconstructor log window

· Pint List window: This window displays the current list of selected/identified point. These points are usually selected with Alt+left mouse button. The selected point list can be cleared, saved to a disk, edit and other geometric properties can be set for it. This list can be selected with Ctrl +P. 
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Figure: Reconstructor point list window

· Flythrough Editor: Flythrough is getting a common technique to visualize the remote sensing images in 3D. It is a sort of movie, which will be played over a 3D surface using different points. This window is highlighted using Ctrl+F. 
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Figure: Reconstructor flythrough window

· Manual Positioning: One of the most important window and a small tool available within Reconstructor. We can use it to change the position of a scene in 3D(x, y, z) from by specified value. 
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Figure: Reconstructor manual positioning window

2. Navigation
A three button mouse the best option to use with Reconstructor, as all buttons are assigned some specific functionalities. Here are the functionalities of three buttons.
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Figure: Mouse buttons for navigation

1. Left button: this button is used for rotation i.e. over a GPC, it will rotate along the center. Incase you need to rotate it over a different location then mark this different location as new center and rotate it.

2. Right button: Holding and dragging of this button is used for zooming in and out.

3. Center button (rolling): This button is used for translation pan i.e. if you hold this button over a GPC and then moving it will pan the surface to an other location. Scrolling this button will also do zooming effect as well.

There are some additional features for navigation, which are available with keyboard shortcuts.

· Shift+ Left mouse button is used in contrary to normal rotation; this function will perform rotation along the perpendicular to the screen axis.

· Shift + right mouse button is used for rotation along the axis shown along the screen.

3. Data Import
There are different methods to import the data into Reconstructor. From file menu, we should select Import Format and the respective/desired functions. Here we show Data Import but just clicking on it. The next figure will be a dialogue to import the scan. This can also be done using drag or drop function as shown in the following figure. 
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Figure: Data import dialogue

4. Registration
This is a standard procedure, which we should apply on our data at first hand. It includes the filtering and noise removal from the grid point cloud (GPC). Later on these GPC’s of one scan are registered with reference to other and so on to generate the final surface. 

· Pre processing

As the name suggest, it mean something before registration of the GPC. First select the desired model(s) from the project window and then click on pre-registration button on the workflow; a new window will be opened as shown below. Here all of our selected models will be shown. It consist of three steps sub windows i.e. Models, steps and parameters. Models consist of a list of all the selected models from project window while steps include different pre-processing functions, namely noise removal (median filter, range and reflectance, mixed point filters, computing normals, edge detection filter and confidence computing). These all parameters are important, as they will remove all the unwanted GPC. A detail of these steps can be found in accompanied manuals from JRC.
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Figure: dialogue for pre-processing grids

· Pre registration
This step involves the identification of common point between two GPC’s. First one grid is defined as reference while the other one as moving. Later, we select common points using mouse button on both grids respectively. Holding a control button will displayed zoom regions precisely. Once the points have been selected, compute button is used to calculate the best fit/confidence error between selected points.
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Figure: Pre-registration process. Selection of points from reference and moving grids will be available in respective areas.

· Registration
This is a simple procedure to align more than one model and can be opened by clicking on registration in preprocessing workflow. Let say, we select two models and then we click on this module, the following window will appear. Here we set one of the GPC as reference grid. There are plenty of different parameters available on the right hand side. Don’t change them for now unless you really know that what you are going to do. Click on Process button and an iterative process will start to find the registration parameters. If no problem occurs, we will get a small dialogue, showing us mean registration error. If it fails then try to read the log as shown in the result section of this window. Here the most important parameter is minimum and maximum no. of points. If you fail to achieve desire results, then in the result’s log, there will be least favorable values. Use them to process the data again and now the iteration process should converge with minimum error. 
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Figure: Registration process.
· Meshing
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Figure: Meshing process.
Meshing is a process to generate the mesh from the GPC’s. We first select desired grid for meshing and then click on meshing. This can also be done using right mouse click on the desire GPC’s. Here you can specify different parameters for meshing e.g. color map, accuracy and etc. Once finished with these parameters, then click on start button. This will generate the desired meshed surfaces. The similar way is used to prepare the 2.5D surfaces.

5. Volume Calculation
Volume calculation is a multi step procedure, as outlined below.
· Top view: Select the top view as shown in the following figure.
· Place here Survey points: Use this button to place survey point.
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Figure: Creating top view and Placing survey point.
· Meshing: Create a usual meshing as described in previous section from predefined view.
· Create close poly line:  Prepare a point list by using this command (alt + double click) as described in beginning of this shot tutorial. After this, use create polygon from toolbar on top of point list window. Set this polygon to Closed, when asked in a dialogue. 
· Cut & fill algorithm: In next step use the cut and fill algorithm as shown in the following figure. This will display a dialogue. The user is required to provide surfaces at different time slices to perform this algorithm. Closed polygon created in the previous section is used as an optional input argument. The fourth important parameter is the assignment of camera/plane.
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Figure: Cut and Fill algorithm.
· Important trick 1: Do meshing before poly line

· Important trick 2: Unload as many as possible layers before do calculate

6. Cross section

Here is the simplified procedure for cross section. The forthcoming figure also shows the different steps of this procedure.
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Figure: Cross section procedure.
a. First select a desired meshed layer from the project window.

b. Open point list window as described in the navigation section of this introduction.

c. Now create minimum 4 points using alt+ right mouse click. 

d. Change Z for 2 points, so that we only get x and y coordinates while the Z direction will be calculated using cross section.

e. Fit plane to these points using Fit plane method from point list. Then you can also manually adjust the position of this plane (if required).
f. Select plane, right click cross section. The sample procedure applies to multiple cross sections as well, where we have to specify the contour interval for this cross section.
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Figure: Multiple Cross Sections
7. Virtual scan

Virtual scan is a powerful 3D tool, which allows us to scan the 3D models virtually. We can do it with the help of camera and they include 4 different types.

· Prospective camera

· Orthographic camera

· Cylindrical cameras

· Spherical camera

Here we will work only with the prospective one as their use depends upon the geometry of the models. For example spherical cameras are good to use in archeological applications of the laser scanner.

Create prospective camera by putting the projection in prospective view. For orthographic view, just change the projection and the rest of the work is similar. Thus first open the view parameters window using mouse click or Ctrl + V. Then select a new survey point. The whole procedure can also be done by selection “Survey-> Create Camera -> Prospective View”. 
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Figure: Virtual Scan
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Figure: Virtual scan and volume of a scanned surface
1





Click on Place Survey Point here.





Select Top view








