

















Angular Error as a Function of Light Angle
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Figure 10: Average errors after removing trials in which the gauge
figure was in attached shadow. This graph shows the angular dif-
ference (deg) between the indicated and actual surface normal as a
function of light angle (deg). We excluded 14% of the trials for each
subject. We remove these trials from the analysis because they often
occurred in areas of the surface that lacked local shading variation.

We acknowledge that there are many sources of error in this type of
shape perception study. The flat display screen provides conflicting
depth cues, the gauge figure may be misperceived, and the shading
may produce errors. We do not know how these sources of error
combine to affect the recorded observer percepts. In addition, we
cannot infer the strength or shape of the error distribution attributed
to changes in the light direction alone. This type of characterization
of the assumed light angle would require further study.

7 Conclusion

In this study, we have confirmed the visual system assumes light is
above when viewing the image of a shaded 3D surface. Addition-
ally, we have demonstrated that the viewer’s perception of shape
is more accurate when the angle between the light direction and
viewing direction is 20-30 deg above the viewpoint. This experi-
ment provides evidence that the visual system assumes this angle
of lighting when presented with local Lambertian shading informa-
tion without cast shadows.

7.1 Future Work

There are two remaining questions which deserve further study.
First, we would like to investigate the extent to which the gauge
figure task accurately reflects observer percepts. Some of the error
in the experiment may be attributed to the task itself, so it would
be useful to measure this effect. One approach would be to con-
duct a similar experiment using a known, cue-rich stimulus such as
areal object. We can assume the subject would accurately perceive
the object’s shape. Any errors in the shape perception task could
therefore be attributed to the task itself.

A second question to explore is whether more realistic shading,
such as Lambertian shading with cast shadows, would affect the
findings. As previously noted, subjects may incorrectly estimate
surface orientation for regions where cast shadows would normally
exist. An investigation of lighting priors may be more accurate if
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Figure 11:

Example surfaces displayed using two different light
directions. The images on the left were shaded with the light at
the viewpoint. The images on the right were shaded with the light
angled 26 deg above the view vector. We found shape perception
was best for the lighting direction used in the images on the right.

the stimuli provide more realistic shading cues.
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