
Figure 14: An illusory contour emerges from a complex configuration Q of objects, as captured by
the supervised level-set-based active contours. The small hump in the final output (near the left
end of the illusory bar) is not due to numerical defection but to the competition between the two
weights α and β in the model.

Figure 15: The consequence of first-order geometric modeling: our model can efficiently capture
illusory objects and contours in their first-order proximity. To achieve high order fidelity, the
model should incorporate at least the curvature information, as in the earlier works of Zhu and
Chan [30, 31]. Such high order models are, however, often highly challenging for both rigorous
theoretical analysis and efficient numerical computation. In-depth analysis in Section 2 is often
difficult to establish for high order models.

[11] G. Kanizsa. Organization in Vision. Praeger, New York, 1979.

[12] M. Kass, A. Witkin, and D. Terzopoulos. Snakes: active contour models. Int’l J. Comp.
Vision, 1(4):321–331, 1987.

[13] J. L. Kelley. General Topology. Springer Verlag, 1997.

[14] D. Kersten. High-level vision and statistical inference. In M. S. Gazzaniga, editor, The New
Cognitive Neurosciences, pages 353–363. The MIT Press, Cambridge, MA, USA.

[15] S. Kichenassamy, A. Kumar, P. Olver, A. Tannenbaum, and A. Yezzi. Conformal curvature
flows: from phase transitions to active vision. Arch. Rational Mech. Anal., 134(3):275301,
1996.

[16] D. C. Knill and D. Kersten. Apparent surface curvature affects lightness perception. Nature,
351:228–230, 1991.

[17] D. Mumford. Elastica and computer vision. In C. L. Bajaj, editor, Algebraic Geometry and
its Applications, pages 491–506. Springer-Verlag, New York, 1994.

20


