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Abstract

In recent years, digital cameras have experienced a remarkable evolution which provides
these cameras with higher pixel resolution, faster processing and recording speed and lower
cost. This digital revolution has made possible the development of novel techniques that
mimic the vision perception for various applications in many disciplines. Vision can be
described as proceeding from a two-dimensional visual array to a three-dimensional
description of the world as output. Vision typically consists of three stages: (1) a primal
sketch of the scene based on feature extraction of fundamental components of the scene
including edges, regions, etc.; (2) a 2.5D sketch of the scene where textures are
acknowledged; and (3) a 3D model where the scene is visualized in a continuous,
3-dimensional map. One important element of vision is the depth perception which arises
from a variety of depth cues. These are typically classified into binocular cues that require
input from both eyes and monocular cues that require the input from just one eye. Binocular
cues include stereopsis, yielding depth from binocular vision through exploitation of parallax.
Monocular cues include size: distant objects subtend smaller visual angles than near objects.
In civil engineering, some vision-based techniques focused on the static and dynamic
measurement of structures under various conditions have also been developed. These
techniques include: (1) binocular technique for 3D deformation measurement for structures
with point targets; (2) binocular technique for 2D spatiotemporal deformation measurement
for structures without targets; and (3) monocular technique for 2D deformation measurement
for structures with planar targets. Results show that these vision-based techniques can
provide direct 3D displacement and rotation measurement with sufficient accuracy for further
analysis and assessment of the target structures.
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