STRUCTURE FROM MOTION WITHOUT CORRESPONDENCE: GENERAL PRINCIPLE

Ken-ichi Kanatani*
Center for Automation Research
University of Maryland
College Park, MD 20742
ABSTRACT
A general principle is given for detection of
the 3D structure and motion from an image sequence
without using point-to-point correspondence.
The
procedure consists of two stages: ( i ) determination
of the "flow parameters" from "features" without
using correspondence and ( i i ) computation of the 3D
structure and motion from these flow parameters.
The f i r s t stage is done by solving equations of
functionals, and the second stage is described in
analytical expressions.
I

INTRODUCTION

Schemes to recovery the 3D structure and
motion from a 2D image sequence have been studied
by many people, e.g., [1 - 6 ] , but most of them are
based on the point-to-point correspondence, which
requires a large amount of implementation e f f o r t .
There do exist methods which do not require the
correspondence [7 - 9 ] , but they can be used only
to trace the motion along time, starting from a
given i n i t i a l information, and the results are
obtained only numerically.
In this
paper,
we
present
a
general
mathematical principle to detect the 3D structure
and motion without using correspondence. Yet, the
solution at particular time is given In analytical
expressions, giving geometrical Interpretations and
proving the existence of the spurious solution [ 6 ] ,
etc. The procedure consists of two stages. F i r s t ,
we extract, without using correspondence, the "flow
parameters" which completely
characterize
the
viewed motion for each planar region of the object.
This is done by measuring "features" of the image.
The next stage is the computation of structure and
motion from these flow parameters, and the solution
is given in the form of analytical expressions.
II

OPTICAL FLOW AND FLOW PARAMETERS

Take a Cartesian arzy-coordinate system on the
image plane and the z -axis perpendicular to I t .
Consider a plane moving in the scene. Let z = px +
qy + r be i t s equation.
Let (0, 0, r), the
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