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Active Vision with Self-Evaluation

Kenichi Kanatani®

Active vision for constructing a three-dimensional model of the environment from images requires a robot to control

its own motion. Since noise exists in images, the information they provide is not always complete.
D) information without any depth clues. As the motion increases, we obtain
~D) information. After the motion becomes sufficiently large, we obtain

is too small, images can provide only 2
incomplete 3-D information, which we call 2.5

If the motion

complete 3-D information. We give a geometric interpretation to these transitions by viewing the problem as model

Jfitting of a manifold in an abstract data space.

We also derive a decision rule based on the geometric AIC. This

rule can be used as a means of self~evaluation for testing if the robot motion is sufficient for structure—form-motion

analysis without involving any empirically adjustable thresholds.

and real-image data.

‘o demonstrate this, we give examples using synthetic
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Fig.1

Left: A two-dimensional manifold with three degrees of freedom can be fitted

Middle: A two-dimensional manifold with eight degrees of freedom can be fitted
Right: A three-dimensional manifold with five degrees of freedom can be fitted
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Fig.2 Geometry of camera motion
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Fig.3 Camera motion relative to a planar surface
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Fig.4 Pure rotation of the camera
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Fig.5 Self-evaluation of a simulated motion (average)
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Fig.6 The initial frame (simulation)
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Fig.7 The first to sixth frames (simulation)
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Fig.8 Reconstructed 3-D shape and the values of (Kr, K1) (the true shape is drawn in
dashed ]ines)
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(11.54,4.61)

Fig.12 Reconstructed 3-D shapes and the values of (K g, K1)
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