
Three-dimensional reconstruction of textured

parallelepipeds from digital video

Israel Vite Silva and Luis Gerardo de la Fraga

Computer Science Section

Department of Electrical Engineering. CINVESTAV
Av. Instituto Politécnico Nacional 2508. 07300 México, D.F.

E-mail: fraga@cs.cinvestav.mx

Abstract. In this article, a three-dimensional automatic reconstruction

system is presented. The proposed approach acquires digital video with
perspective projection of any textured parallelepiped, processes the video

frame, reconstructs and visualizes the three-dimensional object. The sys-

tem is divided in three modules: (1) The digital processing module ex-
tracts a video frame from a digital video camera. Next, it processes a
video frame by means of a smoothing filter and an edge detector. After
that, it identifies the vertices of the parallelepiped. (2) The vision module

uses the vanishing points properties and the vertices previously detected
to estimate the intrinsic and extrinsic parameters of the camera. Then,

using an algorithm proposed here, the dimensions of the parallelepiped
are calculated. Finally, the texture is extracted. For us, the texture is

a short phrase of text, and then must be corrected geometrically. (3)
The visualization module shows the recovered three-dimensional object

using OpenGL. The proposed approach was tested using different paral-
lelepipeds with excellent results.

Keywords: Video processing, vanishing points, 3D reconstruction from a single
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1 Introduction

In the real world many objects exist that have a parallelepiped form, for exam-
ple: buildings, containers, boxes, among others. These parallelepipeds present
straight lines and right angles that are used to obtain vanishing points. Such
points are the intersection of the parallelepiped lines projected to the infinite.

Caprile and Torre [1] use the vanishing points to calculate some intrinsic and

extrinsic parameters of a camera. When calculating all the parameters say that

the camera has been calibrated, therefore, it knows the position and direction
in a three dimension for each object points allowing reconstruct the object in a
three dimension.
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The total execution time of the system is smaller than a second, in a computer

Pentium 4 to 2.0 GHz under GNU/Linux.
The obtained results that were presented have a high accurate because of the

small error ratio, between the real dimensions of the object and the dimensions

obtained; also, the extracted texture of the image allows to visualize it as it is
in the real world, even though the texture is not totally visible in the processed
frame.

Our proposed system can be applied to recover text short phrase regions
and correct its orientation in any parallelepiped or an object that it can be
modeled by a polyhedron, thus the characters are straightened and these could
be recognized. This can be used to recognize automatically cars plates or the

containers legends in a shipping port.
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