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1. Introduction 
 

1.1. The VRMW Virtual Reassembly System 

The Virtual Repair and Measurement System (VRMW) is a multi-purpose platform for virtual operations on digitized 

cultural heritage objects. The base system (Virtual Reassembly System) is concentrated on object reassembly tasks and 

measurements in a fully three-dimensional environment and supports collection management facilities and manual 

manipulation functionality. However, the system is modular and supports various extensions, such as the Erosion 

Simulator Module created by NTNU, which is provided and bundled as a separate edition of the software.  

The core tools, the reassembly sub-systems, the GUI and the 3D graphics engine were entirely implemented by the 

Athens University of Economics and Business Graphics Group, which reserves all rights of the software.  

 

1.2. How to Use this Manual 

This manual provides a description of the various generic parts of the VRMW and the reassembly functionality (Chapter 

3), explains the basic operations of the environment (Chapter 4, Chapter 6) and how to perform reassembly tasks 

(Chapter 5). The manual also includes detailed instructions for using the accompanying feature curve extraction tool 

(Chapter 7) and provides a step by step walkthrough for three typical use scenarios (Chapter 8). 

For other modules (apart from the reassembly and measurement modules), please refer to the corresponding module 

manuals. 
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2. System Deployment and Execution 

 

2.1. Requirements 

¶ 64-bit Windows Operating System (tested on Windows 7) 

¶ OpenGL 3.3 compliant graphics processing unit (GPU) 

¶ Microsoft Visual Studio 2013 C++ x64 Redistributable files (included) 

 

2.2. Installation of the Demo System 

¶ Extract the PresiousDemo.zip onto a local folder 

¶ If the VS2013 Redistributable files are not installed, run the vcredist.exe in the /redist folder (Requirement 3) 

 

2.3. Running the application 

¶ Run the ReassemblyServerStart.bat and SegmenterServerStart.bat files to start the Reassembly and Preprocessing 

modules respectively. Allow access from Windows Firewall if requested. 

¶ Run VRMW.bat in the VRMW folder to start the application 
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3. Interface Overview 
 

The VRMW interface is split into six main elements in order to group user-computer interactions, in a manner similar to 

most GUIs associated with 3D data visualization and manipulation (see next figure).  

 

 

 

 

3.1. Menu Bar  

 

This widget provides convenient access to a list of application-specific operations. The menu entries are the following: 

File. The File menu contains the most basic application functions such as quitting the application, importing an .obj file, 

saving the current VRMW state, etc. 

 

1 
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¶ Open Workspace State: Imports a VRMW workspace file (*.vrmw). Imports 

objects, collection management and workspace settings to the current 

workspace. Any current information is discarded. 

¶ Reset Workspace: ResŜǘΩǎ ±wa² ǘƻ ƛǘǎ ŘŜŦŀǳƭǘ ǎǘŀǘŜΦ 

¶ Save Workspace State/As: Saves the current workspace to an external file 

(*.vrmw). Note: Module settings, collection management selection, repair 

objects and log files are not supported by this operation. 

¶ Exit: Exits the application. 

¶ Import Mesh (.obj): Imports an obj mesh into the VRMW system. If the input meshes has been previously 

processed through the reassembly module, any associated files will be detected and loaded as well. 

 

Reports. The Reports menu provides the user with a list widget containing log and report files corresponding to various 

operations within the VRMW system.  

 

 

 

System. The System menu allows for simple application-specific tasks via the Preferences sub-menu item. 
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Preferences-General tab. Holds coƴŦƛƎǳǊŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǿƻǊƪǎǇŀŎŜ ǇƭŀƴŜ ǳƴƛǘΩǎ ŀƴŘ ŘŜŦŀǳƭǘ ǎŀǾŜ 

folder.  

Preferences-Reassembly Settings tab. Contains connectivity configuration for the reassembly module. 

Window. The Window menu provides quick-access to layout functions such as changing the visibility status of main 

toolbars and panels to enlarge the workspace viewport. 

Help. The Help menu displays basic application and licensing information. 

 

 

 

3.2. Collection Management  

The Collection Management panel provides access to objects or collections of objects and search facilities to filter 

objects based on both name and type. 

The Collection group supports collection specific-operations. For example, the user is able to import/export a selection 

of objects stored in a simple XML file. Practically, this feature allows for fast loading of specific collection types between 

different projects, such as a certain group of reassembled or eroded objects. 

The Filtered Objects group allows for easy and fast interaction with the VRMW workspace. Clicking the Show/Hide 

buttons inserts/removes all objects to the workspace. If a selection is active, this operation affects only the selected 

object(s). 

2 
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The object types have been grouped to the following categories: 

 Assorted. This is simply a general-purpose mesh which can be visualized 

but is not classified to an actual type. For example, an assorted object needs 

to go through the segmentation/classification process to become usable in 

and available to either the reassembly or the repair procedures. 

 Fragments. Fragments are polygonal meshes, which have undergone 

processing via the segmenter module and their segmented regions have been 

identified and classified to intact/fragmented. 

  Assemblies. This type contains a cluster of reassembled fragments. This is 

a compound (group) object; it can be expanded to show the list of 

reassembled fragments. Fragment entries in the collection participating in a 

reassembly cluster, are moved to a new reassembly group after the 

reassembler returns the grouping data to the VRMW.  

 Erosion. An eroded mesh indicates a single (non-aggregate) object, which 

has been eroded through the erosion simulator (module not included in the 

current system). This is a group object; it can be expanded to show the list of 

ŘƛŦŦŜǊŜƴǘ ŜǊƻǎƛƻƴ ŦǊŀƳŜǎ όƻǊ άŜǇƻŎƘέ ǎŀƳǇƭŜǎύΦ  

 

 

 

Objects. Each object widget is displayed using textual and image information relevant to each object as well as object 

specific controls. The current available controls are: 

 

 

 

 

 

Generic controls: 

 

 Insert all object-ŀǎǎƻŎƛŀǘŜŘ ƳŜǎƘŜǎ ǘƻ ǘƘŜ ǿƻǊƪǎǇŀŎŜΦ [ƻŀŘ ǘƘŜ ƳŜǎƘ ƛŦ ƛǘ ƘŀǎƴΩǘ ōŜ ŀƭǊŜŀŘȅ ƭƻŀŘŜŘΦ 

 Remove all object-associated meshes from the workspace. This simply changes the visibility to hidden. 

 Remove the object from the collection management entirely. 
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Type-specific controls: 

 

 Break the current reassembled cluster. 

Context Menu: Right-clicking in the object widget opens a context 

menu with generic and type-specific operations. The common option 

shared by all objects is the ability to change the unit type, essentially 

changing the scale at which the object appears in the workspace. 

 

 

3.3. Status bar ς Console  

The {ǘŀǘǳǎ ōŀǊ ƛǎ ǇƻǎƛǘƛƻƴŜŘ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǿƛƴŘƻǿΦ LǘǎΩ Ƴŀƛƴ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ŘƛǎǇƭŀȅ ǘŜȄǘǳŀƭ ƛƴŦƻǊƳŀǘƛƻƴ 

regarding operations performed via the user interface. A console window is also attached, which displays the history of 

all messages thaǘ ƘŀǾŜ ŀǇǇŜŀǊŜŘ ƛƴ ǘƘŜ ǎǘŀǘǳǎ ōŀǊ ŀƴŘ ƛǎ ŀǾŀƛƭŀōƭŜ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ άhǇŜƴ {ǘŀǘǳǎ /ƻƴǎƻƭŜέ ōǳǘǘƻƴΦ  
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3.4. Modules Panel  

The Modules panel is simply a stacked panel, which is responsible for the object communication between each different 

module. Each module is therefore associated with a separate tab. Additionally, a measurements tab is available, which 

performs measurements such as Euclidean and Hausdorff distance calculations. 

 

3.5. Workspace Toolbar 

The VRMW Workspace consists of a toolbar and an OpenGL window. The toolbar contains a set of buttons which perform 

operations associated with the workspace.  

 

 

Object Manipulation Tools. Loaded objects can be manipulated using 3D transformations such translation and rotation. 

A scale transformation is available ŀǎ ǿŜƭƭΣ ōǳǘ ƛǎ ƻƴƭȅ ŜƴŀōƭŜŘ ŦƻǊ άƎǳƛŘŜέ ƻōƧŜŎǘǎ. Change of dimensions for digitized 

objects is not allowed: 

  Object translation 

 

Object rotation 

 

 

Visibility Tools. Object focus functions are available for centering and zooming the view on a selected object or group 

of objects visible in the workspace. Also, an automatic rearrangement tool is provided to redistribute selected objects 

in order to avoid collisions and overlaps among them.  

Resets the camera view. The camera is positioned between the ςZ (back) and Y (up) axis, looking at the center of 

the current bounding box and moved backwards in order to enclose all the available objects. 

 Focus to selected object(s) 

 Focus to all visible objects 

 

 

 

4 

5 

Unavailable in the 

current version 
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Auto-arrangement of visible object(s) (Note: group objects are considered as one object). 3D models, when 

loaded, may overlap with other objects. Furthermore, in a cluttered workspace, overlaps may occur during 

experiments. Auto-arrangement calculates the bounds of the objects and arranges them so that there is adequate 

spacing between them (see next figure). 

 

 

 

Viewing Tools. Viewing toggles are available to hide/show or remove a selected object or group of selected objects from 

the workspace. This functionality is identical to the generic controls available in the Collection Management for each 

object. 

Remove an object from the workspace. This simply changes the visibility to hidden. 

 Remove (delete) the object from the workspace and the collection management. 

 

Reassembly Tools. For experimentation purposes, manual linking of fragments is possible through the Reassembly 

Tools. Once the fragments are segmented, their segmented regions can be visualized (Facet mode) and their links 

manually adjusted (Constraints mode).  

 

 Enable Facet mode for all visible fragments.                Disable Facet mode for all visible fragments 

 

 

 




















































