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INTRODUCTION

1.1.	 GENERAL INFORMATION

1.1.1	 US MARKET

Manufactured for de Götzen S.r.l. – a company of ACTEON Group

Address Via Roma 45, 21057 OLGIATE OLONA (VA) - ITALY
Tel +39 0331 376760 - Fax +39 0331 376763

Product name AIS 3D App

Software release 5

510(k) number K173041

1.1.2	 ALL COUNTRIES except United States

Manufacturer de Götzen S.r.l. – a company of ACTEON Group

Address Via Roma 45, 21057 OLGIATE OLONA (VA) - ITALY
Tel +39 0331 376760 - Fax +39 0331 376763

Product name AIS 3D App (3D module of Acteon Imaging Suite)

Software release 5

1.2.	 DIRECTION FOR USE AND INTENDED USE

AIS 3D App software is intended for the following uses:

1.	 Support to the diagnosis for trained professionals. The input DICOM files acquired by an Acteon CBCT scanner are 
not modified in any way but they are showed to the doctor through the classical imaging and volume rendering te-
chniques. It is a stand-alone product. No information of the patient is modified, all the parameters used for the image 
processing are read from the DICOM file itself. Neither automatic diagnosis is made, nor automatic disease detection 
is performed. This software is not connected to any medical instrumentation and it doesn’t control any medical or 
energy supplying device. The user imports DICOM data coming from any CT/CBCT imaging device and the software 
enables him to view the Patient exam in different multi-planar 2D images and easily reconstruct the 3D volume for an 
immediate visualization of bone structures and surrounding tissues.

3D reconstruction from DICOM example Virtual implants plan
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2.	 Virtual oral and maxillofacial surgery planning. Doctors can plan virtual implants and surgeries on 2D/3D recons-
tructions and export the projects in open or proprietary format for further processing. The user can choose different 
implant models (for example dental implants models) from a library provided by the Manufacturers and simulate the 
positioning in the Patient reconstructed volume (this operation is called “virtual plan”.

3.	 Dental/maxillofacial surgical guides and prosthetic modelling. The virtual plan is used to design a surgical guide that 
is used by the doctor to drive the surgery drills according to the planned implants direction and depth. This surgical 
guide can be manufactured by any 3D printer working from STL files. The user can also design the patient prosthesis 
(typically a denture) with the surface and volume free-form tools implemented in the software. The result is exported 
in STL format for 3D printing or CAD/CAM technologies.

Surgical guide designed to correctly drive the surgical drills and modelled teeth prosthesis

1.3.	 WARNING

AIS 3D App software is capable of displaying oral/maxillofacial radiology. The user is then able to navigate through different 
views, segmented analysis and 3D perspective. In addition, the user is able to simulate various objects within the radiograph 
for the purpose of treatment planning.

Once treatment planning and visual simulation is complete, users can generate reports and simulated images for the purpo-
se of evaluation and diagnosis, as well as perform a surgical guide and prosthesis modelling, to be exported in STL format for 
the manufacturing with any RP or CAD/CAM machine.

AIS 3D App must be used by trained professionals only who accept the full responsibility of their own diagnostic judgment. 
The software does not perform any automatic diagnosis nor can substitute the interpretation of a specialized doctor. Under 
no circumstances Acteon is responsible for errors in the patient treatment nor in any damage caused by the images wrong 
interpretation. 

AIS 3D App cannot within itself create, effect, or control the progression, sequence, or procedure of any surgical operations, 
that in any case must be performed by a certified and trained dentist or oral surgeon.

Further notes:

•	 STL files can be exported to various 3rd party software not controlled or as an accessory to AIS 3D App software
•	 Original scan data files are never modified or edited but always superimposed to preserve accuracy of radiology data
•	 AIS 3D App algorithms have been tested on CT/CBCT DICOM datasets only, thus the filters implemented are not optimi-

zed for MRI, although the DICOM images coming from MR datasets could be read by the software

1.4.	 SOFTWARE DESCRIPTION

AIS 3D App supports all the common 3D medical imaging functionalities used by professional doctors to support their diag-
nosis. It includes various Volume and IsoSurface rendering, segmentation tools, masking and sculpting, MPR, 2D and 3D 
measurement and analysis tools. Since 2D imaging is still an important feature, it is possible to switch with a single click to a 
2D view, use an even more sophisticated MPR view or switch back to the 3D view. 

AIS 3D App software is characterized by its intuitive user interface, 2D, MPR and 3D imaging, prime image quality and extensi-
ve visualization options, fast image rendering, measurement and analysis tools, and easy integrated reporting. The software 
is integrating all the surface and volume modelling tools necessary to integrate the diagnostic and virtual planning functions 
to any CAD/CAM and rapid prototyping system for further processing and manufacturing.

The output format of the software is a STL file, mainly focused on dental, maxillofacial and orthognathic surgery. A list of the 
possible devices that can be modelled with the software is reported below:

•	 Surgical guides for dental implants and surgical screws planning
•	 Bone cutting and bone reduction guides for maxillofacial surgery
•	 Bone graft models for mandible/maxilla regenerative procedures
•	 Dental and maxillofacial prosthesis

1.5.	 HARDWARE REQUIREMENTS

Processor Intel i5 or i7

RAM Minimum 4 GB, for big datasets 8 GB are suggested

Hard disk 300 – 500 GB (for Patients storage)

Graphic card Nvidia GeForce line. For higher performances Nvidia GTX o QUADRO line

Screen 1920 x 1080 for optimal visualization (min. 15’’)

OS Windows 7 (64 bit), Windows 8 (64 bit), Windows 10, macOS mojave, macOS 
Catalina
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GETTING STARTED
2.1.	 HOMEPAGE

TOOLBAR

PATIENT DATABASE

PATIENT TOOLBAR:
•	 Project
•	 DICOM Dataset
•	 STL files/3D Object
•	 Pictures
•	 Documents
•	 Notification

2.2.	 LOGIN

The software works in offline mode 
when it is opened for the first time. It is 
mandatory to start the login procedure; 
click on OK to start the registration.

If you already have an account, enter 
your username (email) and password. 
Then click on LOGIN.

2.3.	 NEW PATIENT FOLDER

Click on the icon ADD PATIENT on the TOOLBAR

Complete the form with all the patient data: 
Name, Surname, Date of birth and optional 
notes.

Then click on OK.

Delete the entries by clicking on CANCEL.

IF THE DICOM DATASET IS ALREADY AVAILABLE, 
YOU CAN CLICK ON OK WITHOUT COMPILING 
ALL THE FIELDS. 
THE PATIENT DATA WILL BE AUTOMATICALLY 
READ FROM DICOM FILES.

Depending on the object you want to import, click on one of the following buttons:
•	 IMPORT STL (Anatomy, Wax-up, Evobite and other STL files)
•	 IMPORT 2D PICS (Patient Pics or panorex JPG/PNG/BMP format)
•	 IMPORT 3D EXAM/PROJECT (DICOM images or AIS 3D app 5.0 projects)
•	 IMPORT DOCUMENTS (Pdf prescriptions, notes, reports, etc)

Click on CLOSE to go back to the home page.
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a.	 Import STL

Select the type of STL file you want to import; then click on IMPORT.
The Windows Explorer/Finder will automatically open. Search and select the file you need; then click on Import.

Click on 3D Objects on the PATIENT TOOLBAR to see all imported STL files.

PAY ATTENTION! DURING THIS STEP YOU ARE ONLY CONNECTING STL FILES TO THE PATIENT THEY BELONG 
TO. IF YOU ARE INTERESTED IN THE MATCHING PROCEDURE, GO TO PARAGRAPH 3.6.

b.	 Import 3D exam/project

Click on IMPORT FILE(S) to import DICOM files (single or multiframe) or Projects included in ZIP folder.

Click on IMPORT FOLDER to import DICOM files or Projects included in open, decompressed folder or CD.

AIS 3D APP IMPORTS STANDARD DICOM IMAGES ONLY, I .E.  IMAGES ACQUIRED THROUGH STANDARD CT 
OR CBCT SCANNERS, WITHOUT ANY POST-PROCESSING. CONTACT YOUR CT/CBCT MANUFACTURER FOR 
THE CORRECT DICOM STACK EXPORT OPTIONS. IT IS SUGGESTED TO IMPORT JUST THE AXIAL IMAGES, THE 
ONLY ORIENTATION MANAGED BY THE SOFTWARE.

All DICOM series can be found on the PATIENT TOOLBAR by clicking on DICOM Images. 

Click on OPEN to open the DICOM dataset visualization and diagnosis. Click on LOCATION to open the local folder DICOM 
files path. Click on CANCEL to delete the DICOM series from your patient folder.
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c.	 Import new objects

New objects can be added to the patient folder by clicking on ADD OBJECT. 
The same window of pag. 11 will appear.

Click on TOOLS->EDIT to modify the patient data (Name, Surname, Date of birth, 
etc).

IMPLANT PLANNING
Basic commands:

3.1.	 3D VIEW OPENING

The first thing to do to start the implants planning is to open the DICOM dataset. 
Select the Patient folder you want from PATIENT DATABASE. Then click on the DICOM series on PATIENT TOOLBAR and click 
on OPEN as shown in the figure.
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3.2.	 MAIN LAYOUT

The entire planning process, starting from the selection of the proper 3D volume up to the surgical guide design, is managed 
in a unique window with an easy and guided Wizard bar. All the steps are shown on the left. It is essential to follow them in 
order not to forget any passage. Press on NEXT STEP to advance or click directly on the desired step in the left vertical bar.

VOI SETTINGS

3D SETTINGS

DATA IMPORT

CPR SETTINGS

NERVE DRAWING

TEETH SETUP

IMPLANT PLANNING

EXPORT DATA

GUIDE DESIGN

3.3.	 VOI SETTING

First of all you can modify the reconstructed 3D volume using two different cropping and volume editing tools:
TRIMMING: 3D volume reduction along the 3 main anatomical planes
SCULPTING: custom volume sculpting.

3.3.1	 Trimming

Click on ON/OFF button to activate the tool. 
The three anatomical planes will automatically 
appear around the 3D object.

Click on the yellow spheres and move the mouse 
to restrict/expand the reconstruction volume. Click 
on PERMANENTLY TRIM to confirm.

3.3.2	 Sculpting

Click on START SCULPTING, to start selecting the specific area to remove. Click with the left mouse button point by point 
around the region to cut, then press on the SCULPT button to confirm the sculpting area.
Click on INVERT to mantain the area selected and remove the rest. If you want to ignore the selection click on CANCEL.
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3.4.	 3D SETTING

In this second step you can change 3D visualization settings 
by selecting the desired 3D template from the list showing 
all the available templates.

Each template represents a pre-defined (or user-defined) 
tissue according to the volume rendering settings shown in 
VOLUME OPTIONS.

When selecting the template, the volume settings will auto-
matically be updated and ready for fine tuning.

3.5.	 DATA IMPORT

In this step the original STL files, previously imported without modifica-
tion, are aligned to DICOM images. 

Select the file you want to align, then click on MATCHING.

In the new popup window (see below), check if the MATCHING button 
is highlighted and set the correct object name of the file to be aligned; 
then click on OK to start the procedure.
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3.6.	 MATCHING

A new window appears with two different 3D views: the 3D DICOM reconstruction on the left and the STL file (to be aligned) 
on the right. These two files have different reference systems (RS), respectively the CBCT and the scanner one. Left click on the 
two files to select at least three correspondent reference points. For each selection a sphere of points around it will be taken 
into account for the best fit superposition.

IT’S VERY IMPORTANT TO CHOOSE EASILY IDENTIFIABLE AREAS ON BOTH 3D OBJECTS. CONSIDER FOR 
EXAMPLE THE EVOBITE 3D MARKER SURFACES, AS WELL AS THE STABLE TEETH SURFACES (IF NO METAL 
STRUCTURE IS PRESENT).  DON’T TAKE INTO ACCOUNT AREAS WITH HIGH SCATTERING LEVEL, BEING LESS 
RELIABLE.

After selecting the reference points click on FIT POINTS. The software will perform a basic, rigid STL file positiong based on 
the selected common points. In order to improve the superposition precision click on BEST FIT. Thanks to a proprietary best 
fitting algorithm the software minimizes the distance between the surfaces included in the spheres set around the reference 
points, increasing the superposition precision between the STL and DICOM files. A mean error value appears below the BEST 
FIT button, indicating the mean distance between the surfaces. Check the STL files profiles on the different multiplanar (MPR) 
views, eventually fine tuning the final position through the object widget positioned in the middle of the images.

You can apply the first STL transformation to all the other files. Select the STL file you want to align then click on MATCHING 
as previously shown. Select the option: SAME AS: [ANATOMY] and click on OK.
The software will automatically move this new file in the correct position, based on the previous transformation.

THE MOST IMPORTANT REQUIREMENT FOR THE LAB IS TO SCAN AND KEEP ALL THE STL FILES IN THE SAME 
REFERENCE SYSTEM!
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3.7.	 CPR SETTING

Clicking on the CPR icon it’s possible to draw the CPR curve, indicating the reconstruction plane along a line useful to recons-
truct the panoramic image. The CPR view (or reconstructed panoramic image) is calculated by projecting on a single 2D view 
all the voxels values visible on a plane perpendicular to the selected axial image and intersecting the CPR curve. The resulting 
surface is then adjusted on a plane to obtain the standard panoramic view.

Before starting to trace the CPR curve, select on which arch you want to work. Select the axial image where tracing the CPR 
curve and, if necessary, modify the plane inclination according to the acquisition plane and patient anatomy. To modify the 
plane inclination, click on the rotation pointers at the end of the yellow line on the scout view with the LMB, keep it pressed 
and drag the mouse in the desired direction.

3.8.	 NERVE DRAWING

Along the new CPR curve, it is possible to track the right and left nerves in the mandibular arch. 
Start to draw right nerve on the CPR view by clicking the points with the left mouse button. The points can be also adjusted on 
the cross-section view. Click on RESET to restart drawing. Scroll the mouse wheel to change the panoramic image and follow 
the nerve position on different planes. Click on FINISH DRAWING to complete the object. Then click on ADD LEFT NERVE to 
start with the left mandibular side.

3.9.	 TEETH SETUP

Before positioning the implants, it is necessary to identify all the elements to rehabilitate. 
Click on the desired element then select the correspondent area (digital wax-up or edentulous areas) on the 3D reconstruc-
tion. You can also insert a virtual wax-up by clicking on ADD and adjust its volume and position directly on the 3D or MPR 
views. Once completed all the operations click on NEXT STEP to go on.
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3.10.	 IMPLANT POSITIONING

All the elements previously selected are marked in light blue colour. Click on them to open implant library window.

In the new window a standard implant is already positioned inside the bone in the area previously selected. It is possible to 
download the desired implant library from the CLOUD and then choose the most suitable prosthetic component. Click on 
APPLY to confirm and return to the implant planning window.

A list of buttons allows you to modify the implant position in 
all the 2D views:

Once the implant has been positioned in the correct site it is possible to choose/modify its abutment and adjust the prosthetic 
axis.

You can change the abutment axis orientation (keeping the implant axis fixed) moving along the slider the button pointed out 
in the figure below. Control it also on the occlusal 3D view to be more accurate. 

Implant angle change: rotate the implant top 
keeping the apex fixed.

Increase/Decrease the implant dimension

Implant pan (0.5 mm for each left mouse 
click in the selected direction). It is possible 
also to move the implant along its axis using 
the arrow keys (UP and DOWN)

Implant tilt change: rotate the implant apex 
keeping the top fixed

You can pan the implant by clicking on the 
button positioned in the centre of the object
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SURGICAL GUIDE DESIGN
Once the implant planning has been completed, it’s possible to proceed to the surgical guide design by clicking on the Guide 
Design tab on left side menu panel. A guided procedure will be activated, giving the user the chance to setup the construction 
parameters.

4.1.	 UNDERCUT BLOCKOUT SETUP

The side menu reports the commands that regulate the model undercut block out, just like a preliminary waxing. It will be 
possible to define the thickness, the angle of block out, the grip grade and the smoothness of the virtual waxing.

The new release allows you to control the prosthetic axis 
parallelism in two simple steps:

Right click on the prosthetic axis you want to modify; 

Then choose the option SET THE AXIS PARALLEL TO and 
select the element you want to align with.

The prosthetic axis will be automatically updated and set 
parallel to the reference implant.

Now that you have reached the prosthetic 
axes parallelism be sure that all the implants 
are in a safe position yet. 

If you want to make some adjustments activate the option 
USE PROSTHETIC AXIS as shown in the figure.
Only in this case you will be able to change the implant axis 
by rotating the implant around the prosthetic axis, keeping 
the prosthetic one fixed in the correct position. 
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The arrow visualized at model centre defines an insertion axis direction calculated automatically in relation to the model 
shape. To modify this insertion direction and the generated shadow areas (brown colour) drag the arrow point in the desired 
direction.

It’s possible to define the insertion axis direction also moving the model in a desired point of view. By clicking on SET DIREC-
TION FROM VIEW button, the arrow axis direction will be positioned perpendicular to the screen surface.

4.2.	 WAXING SURFACE GENERATION

Once the insertion axis direction has been defined, clicking on GENERATE UNDERCUT starts the waxing surface generation. 
It’s also possible to locally modify this surface, checking the distance from the model, activating the modelling functions and 
the gap visualizing buttons located on the right side menu. By clicking on NEXT STEP menu button starts the last part of guide 
construction

4.3.	 TRACING AND CONSTRUCTION PARAMETERS

Trace the outer guide margin surrounding an area on the model: the command is active by default. A control point is added 
with any mouse click. It’s not necessary to close the area loop, it’s enough to position the last point close to the first one. Then 
check and define the fitting tolerance, the occlusal and lateral thickness values. To modify, eventually, the defined margin, 
click and drag any point in the desired position, click on CREATE GUIDE to confirm and to proceed to the volume construction.
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4.4.	 MODELLING TOOLS

Once the guide volume has been created, the modelling tools become active. They permit to add/remove material, to smooth 
the surface and to fill in the depressions. Normally they are used to smooth the borders and to reinforce areas with deep 
depressions.

4.5.	 INSPECTION AND ANESTHETIC REINFORCING SLOTS

Under the modelling tools are located the commands to generate cylindrical holes and rectangular slots with their depth 
and size dimension parameters. By clicking on the guide surface in the desired position, the selected geometry with its axis 
oriented along the user point of view direction will be generated.

4.6.	 FINALIZATION

By clicking on NEXT STEP button, the guide generation will be finalized by the sleeve seats construction. On the side menu 
the REPORTS / EXPORT DATA tab will appear, allowing the STL file export operations.
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SEGMENTATION
5.1.	 TOOTH SEGMENTATION

Activate BRUSH mode and manually trace the desired tooth contour keeping the LMB pressed. If AUTO SEGMENT is ON the 
tooth is extracted as soon as the LMB is released, otherwise click on TOOTH SEGMENT button. Edit the seeds to refine the 
tooth shape (CTRL+LMB to add seeds, SHIFT+LMB to add background seeds).

Use the FREEFORM modelling tools to further refine the tooth surface.

5.2.	 BONE SEGMENTATION

Set the bone and background thresholds. If AUTO SEGMENT is ON, the bone is extracted as soon as the LMB is released, 
otherwise click on BONE SEGMENT button. Edit the seeds to refine the bone shape (CTRL+LMB to add seeds, SHIFT+LMB to 
add background seeds).

Use the FREEFORM modelling tools to further refine the bone surface
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ADVANCED TOOLS
6.1.	 THIN SLAB

Switch on the THIN SLAB button, the parallel cutting planes appear and everything outside the plane is hidden to the 3D view. 
This feature is useful to isolate a ROI and to rotate the views around the ROI, like a wisdom tooth.

•	 Move the crosshair cursor to move the thin slab
•	 Drag the red points on the thin slab planes to 

increase/decrease the slab thickness
•	 Rotate the camera on 3D view to analyse the 

ROI
•	 Switch back the THIN SLAB button to go back to 

the previous visualization mode

6.2.	 ENDOSCOPY

Switch on the ENDOSCOPY button, the perspective camera mode is activated, attached to the actual cursor position. The 
perspective mode simulates the visualization mode of a real camera and is useful to qualitatively explore cavities, like the 
maxillary sinus and the airways.

•	 Use the LMB to move the camera forward
•	 Use the RMB to move the camera backward
•	 Use both the LMB and RMB and move the 

mouse to explore the area around the camera
•	 Switch back the ENDOSCOPY button to go back 

to the previous visualization mode

6.3.	 AIRWAYS

Switch on the AIRWAYS button, the windows layout is turned to AIRWAYS mode, where the coronal image should be manually 
centred along the airways, in order to correctly manually click with the LMB to draw the camera trajectory.

•	 Use the LMB to click inside the airways and trace 
a line on the coronal view.

•	 Click FINISH to exit the drawing mode.
•	 Switch on the ENDOSCOPY button to active the 

perspective view and attach the camera to the 
line.

•	 Switch back the AIRWAYS button to go back to 
the previous visualization mode.

6.4.	 TMJ

Switch on the TMJ button, the windows layout is turned to TMJ mode, where the MPR images are split in 2 parts in order to 
analyse the TMJs separately but at the same time.

•	 Use the LMB to position the cursors on the left/right TMJ.
•	 Click on THIN SLAB button to better analyse the condyle without the maxillary fossa interference (interactive mode).
•	 Switch back the THIN SLAB button to go back to the previous visualization mode.
•	 Switch back the TMJ button to go back to the previous visualization mode.
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TOP TOOLBAR COMMON 
FUNCTIONS

The software TOP TOOLBAR contains the functions that are common to all the wizard pages. Below the icons a self-explana-
tory description of the action is reported. All the functions available are listed below:

SAVE: save the current project and store it in the Patients List
RESET VIEW: reset the 2D MPR cursor angle and fit the views to the screen (reset the zooming factor everywhere)
CHANGE LAYOUT: open a pop-up window to change the screen appearance. The layouts proposal may be different for each 
wizard page, according to the actions available in the current wizard page
SCREENSHOT: save the current view as an image file
W/L: activate the contract setting cursor. Moving the mouse vertically changes the window width, moving it horizontally 
changes the window level, interactively modifying the image brightness/contrast. The same command works on the 3D 
window as well. Click back on the icon to return back to the MPR cursor.

7.1.	 TOP TOOL BAR COMMON FUNCTIONS

Clicking on the RULER icon shows the drop-down menu with the available measurement tools:

DISTANCE: click with the LMB on 2 points on MPR views to see the distance. 
Click with the RMB to show the HU profile along the line
ANGLE: click with the LMB on 3 points on MPR views to see the angle 
ANNOTATION: click with the LMB on MPR views and drag the mouse in the 
desired arrow direction. Releasing the mouse button pops up an annotation 
window, where it’s possible to add a text. Clicking on OK will add the annota-
tion to the current MPR view
ROI: click with the LMB around the desired area, then click on FINISH POLY-
GON button to end drawing. The surrounded area data will be extracted (area, 
perimeter, mean, max, min, std. dev. HU values). Keep SHIFT button (on PC) or 
CMD button (on Mac) pressed while drawing to design a freeform area.
BONE DENSITY: If an implant has been positions, clicking on this button will 
show the bone density (HU values) around the implant.
CLEAR ALL MEASUREMENTS: deletes all the measurements. To delete just one measure, simply click on the measure value 
to delete with the RMB and select DELETE OBJECT from the pop-up menu.

7.2.	 SETTINGS

Clicking on the SETTINGS icon a pop-up window appears giving the user the possibility to customize the basic GUI features 
(fonts, colours, …). The commands are self-explanatory.

7.3.	 HELP

Clicking on the HELP button a step by step interactive guide appears, suggesting the user the most common functions use.

•	 Click on the PLAY button to open a video, showing 
the user how the suggested function works.

•	 Click on NEXT button to move to the next hint.
•	 Click on PREVIOUS button to go back to the previous 

hint.
•	 Click on CLOSE button to close the HELP system.

Following the HINTS will open the next suggested function HINT window.
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