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Reconstruction of 3-D Models of Outdoor
Scenes Based on Estimating Extrinsic Camera

Parameters from Multiple Image Sequences”

Tomokazu Sato

Abstract

Three-dimensional (3-D) models of outdoor scenes can be widely used in a
number of fields such as object recognition, navigation, scenic simulation, and
mixed reality. Such 3-D models are often made manually with high costs, so that
automatic 3-D reconstruction has been widely investigated. In related works, a
dense 3-D model is generated by using a stereo method. However, such approaches
cannot use several hundred images together for dense depth estimation because it
is difficult to accurately calibrate a large number of cameras. This thesis proposes
a novel dense 3-D reconstruction method that first estimates extrinsic camera
parameters of a hand-held video camera, and then reconstructs a dense 3-D model
of a scene using an extended multi-baseline stereo technique. Chapter 1 gives a
perspective of the study in the area of 3-D reconstruction. Chapter 2 describes a
method for estimating extrinsic camera parameters of a hand-held video camera
by tracking markers and natural features. Then some experimental results of 3-D
reconstruction from real outdoor image sequences are demonstrated and evaluated
to show the feasibility of the proposed method. Chapter 3 describes a method for

dense depth estimation and integration of these dense data in a voxel space. The

* Doctor’s Thesis, Department of Information Systems, Graduate School of Information Sci-
ence, Nara Institute of Science and Technology, NAIST-IS-DT0161018, March 24, 2003.
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reconstructed 3-D models of real outdoor scenes are also demonstrated. Finally,

Chapter 4 summarizes the present study.

Keywords:

dynamic image analysis, camera parameter estimation, multi-baseline stereo, 3-D

reconstruction
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g,0b0b000obboobboobbo0,oobbooboboobbood
O,0000000b000b0000b0.
gbooboooboobbobbobbobboob,0obooboobobob
oboobooboboboobooboob,o0obooboobooboob
oboobooboobooboobo,boobbooboobooboob
oobobobobobboo. oo, bobobobooboobooboboobon
oobooobooooooo,oooboooboooboo,obobobob
gboboboobooboooooboob.oboobobooo,1mbboood
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