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Figure 4: A 128x128 pixel grayscale image. B Direction of figure computed by
the network. Direction of figure is shown as an oriented arrowhead, where the
orientation represents the preferred direction of the DOF unit which is most active.
C Depth of surfaces. Direction of figure relationships (such as those in the inset of
B) are used to infer relative depth. Plot shows % activity of units in the foreground
network—higher activity implies that the surface is closer to the viewer.

3.1 FIGURE/GROUND AND DEPTH-FROM-OCCLUSION

Figure 4A is a grayscale image used as input to the network. Figure 4B shows the
direction of figure computed by the model. Note that though the surface contours
are incomplete, the model is still able to characterize the direction of figure and
distinguish figure/ground over most of the contour. This is in contrast to mod-
els proposing diffusion-like mechanisms for determining figure/ground relationships
which tend to fail if complete contour closure is not realized.

The model utilizes direction of figure to determine occlusion relationships and strat-
ify objects in relative depth, results shown in figure 4C. This method of inferring
the relative depth of surfaces given occlusion is in contrast to traditional approaches
utilizing T-junctions. The obvious advantage of using direction of figure is that it
is a context-dependent feature directly linked to the representation of surfaces.

3.2 VIVIDNESS OF PERCEPTUAL COMPLETION

Our previous work (Finkel and Sajda, 1992) has shown that direction of figure is
important for completion phenomena, such as the construction of illusory contours
and surfaces. More interestingly, our model offers an explanation for differences in
perceived vividness between different inducing stimuli. For example, subjects tend
to rank the vividness of the illusory figures in figure b from left to right, with the
figure on the left being the most vivid and that on the right the least.

Our model accounts for this effect in terms of the magnitude of the direction of figure
along the illusory contour. Figure 6 shows the individual components contributing
to the direction of figure. For a typical inducer, such as the pacman in figure 6, the
TDSI and SDTI circuits tend to force the direction of figure of the L-shaped segment
to region 1 while the concavity/convexity transformation tries to force the direction
of figure of the segment to be toward region 2. This transformation transiently
overwhelms the TDSI and SDTI responses, so that the direction of figure of the
L-shaped segment is toward region 2. However, the TDSI and SDTI activation will
affect the magnitude of the direction of figure, as shown in figure 7. For example,
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