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1 technical description

The 3DNSITE tool includes an advanced compact image-browser and a multiresolution 3D 
model renderer, integrated with iconic visualization of the images in the 3D space and on-
the-fly projection of the selected image on the 3D scene. 

Navigation is driven in both the 2D and the 3D spaces, with smooth transitions between them 
in an integrated seamless fashion.

1.1 Initial 3D model reconstruction 
The 3D model can come in any form, as long as it can be rendered in a depth-coherent way. 
Specifically, the system supports point clouds, triangle soups, and indexed triangle meshes. 
The way in which the 3D model is acquired also determines which techniques can be used to 
calibrate and align the images on the 3D model.

1.2   Images and 2D to 3D calibration
3DNSITE assumes that the photographs are calibrated with the associated 3D model. 

When the images are used to compute a point-cloud 3D model, they are already calibrated 
and aligned to that model.

If the 3D model and the photographs are produced by separate acquisition pipelines  (e.g. a 
photographic campaign and laser scanning session), we have to align  the pictures with the 
3D model as a separate task.

1.3 Building and rendering system
A polygonal or point cloud 3D model and a calibrated image set are given as input.

In the preprocessing phase,  the 3D model  is converted to a multiresolution format,  then 
image thumbnails, minimum depths, ordering and semantic distances are computed. 

An index file is created containing references to the model and the images, associating them 
with their depth, order, and semantic information. 

Finally, through a cache system, the 3DNSITE application renders the subset of data needed 
for the current view, according with the visible geometry and images.

Images other than the selected one are shown in the 3D area as simple 3D glyphs termed 
“framelets”. A framelet is a simple glyph representing a picture as the semitransparent outline 
of a rectangle in space; the framelet holds the same aspect ratio as the represented image. 
The rectangle is defined as the section of the view frustum pyramid of the corresponding 
shot,  cut  at  a  distance  D from the  camera roughly  corresponding  to  the (precomputed) 
minimum depth of the objects featured in the image.
In order  to smooth transitions  between a selected picture and the next  one a projective 
texturing approach is adopted.
When the current view exactly matches the camera view, projecting the texture has the same 
effect of rendering a textured quad in front of the model (see Fig.1). 
When  the  view-position  discrepancy  increases  the  texture  projection  is  progressively 
disabled. The effect is equivalent to cast the image as a slide from a virtual projector into the 
3D scene (see Fig. 2).

2 3DNSITE: installation and run
The beta-release of the code will consist only of a dataset browsing application released as a 
standalone  Win32-64  application.  A  simple  GUI  meant  to  demonstrate  and  test  the 
algorithms will be provided. Simple graphical 3D browsing of a site acquired by end users 
should be possible. 



2.1 Installation
The application is provided as typical Windows msi installation wizard.

2.2   Run the application
Launch the 3DNSITE application and load a dataset:

File->Open data from hard disk, go inside the dataset folder and choose the .pxi file.

2.3 3D navigation controls
Moving around the 3D scene, the set and the opacity of the visible framelets is updated. This 
way the user can more easily find images with similar viewpoints. 
Projective texturing is automatically enabled whenever the user is passing near one of them. 
When the user selects a framelet, the view rapidly flies to the associated view, also enabling 
texture  projection.  During  the  navigation,  the  user  can  always  break  any  transition  and 
choose a different point of view with the other controls.

In  this  beta  stage 3DNSITE adopts a freely  moving avatar  metaphor,  where the mouse 
controls the view direction (up direction being constrained to point away from the ground), 
and the current point of view can be moved in the horizontal plane via a keyboard interface 
(also known as WASD navigation in game-oriented communities).
 Another key controls the field of view, and the mouse wheel controls altitude (see Fig. 3).

2.4 Thumbnail-bar
This focus-and-context image-browser arranges image thumbnails into stacked piles. 
The focus image is represented in the largest thumbnail in the middle of the bar, the others 
images get  clustered into piles whose size and depth depends on the distance from the 
focus. Pictures placed in the same pile are near in a semantic domain. A mechanism to 
scroll, select and preview images is provided.



FIG. 1 – CNR building example

FIG. 2 – Geomethane example

FIG. 3 – 3D navigator controls
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