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Demystifying the Poggendorff: A start
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Abstract. As is well known, little or no illusory misalignment occurs in a reduced Poggendorff
pattern which consists of only the two acute angles, a failure which has been a problem for
various proposed explanations of the misalignment seen in the complete classic pattern. Happily,
however, that failure (as well, more important, as the power of the classic pattern) can be
explained by a theory which encompasses both pictorial height-in-scene and illusory rotation-
of-the-diagonals as contributing factors.

Gillam (1971) ingeniously showed that the classic pattern for producing the Poggendorff
illusion of misalignment (bold lines in figure la) may be seen as part of a more com-
plex scene if certain other lines are unconsciously added (thin lines). In that event,
she proposed that the perceived misalignment would be due to the fact that the right-
hand diagonal is higher on its pictorial wall than is the other diagonal on its wall, a
factor which can be impressively strong (Parks and Hui 1989, figure 2, but see also
figure 3). One result could be that the former diagonal would then appear to inter-
sect its vertical line at a higher point (and the latter diagonal should intersect it at a
lower point) than is actually the case—a prediction which finds confirmation in data
obtained more recently by Morgan (1999, experiment 6).
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Figure 1. The classic Poggendorff pattern [bold lines, (a)] and reduced version [bold lines, (b)]
along with pictorial scenes within which a viewer might subconsciously embed those patterns
(thin lines). The latter are constructed according to the same rules in both cases: the upper and
lower extremities of the vertical lines are connected and diagonals are extended outwards from
those extremities wherever one is not already present.

Gillam also showed that a truncated version of the classic pattern—one that con-
sists only of the acute angles (bold lines in figure 1b)—may also be unconsciously
perceived as part of a similar construction (thin lines), but in this case the diagonal to
the right would be lower in pictorial space than the diagonal to the left. As a result,
we would expect the truncated pattern to reverse the usual direction of perceived
misalignment. However, as she realized, although it is true the usual illusion does not
seem to occur here (Day 1973), any reversal is unexpectedly weak.
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Of course, this failure could be accounted for by the additional assumption that
pictorial height is simply less potent in the second case, but that would be unsatisfac-
torily ad hoc. Rather, I would like to suggest that this difficulty for Gillam’s proposal
can be easily and completely overcome if we consider that there are other factors
involved in either of the present patterns. Specifically, there is a well-established tendency
for diagonal lines to appear to be slightly more horizontal than they actually are
(Zehender 1899), such illusory rotation being augmented here by the additional tendency
of diagonal lines to rotate towards horizontal when a vertical line segment is also
present (Solomon et al 2004).(D If so, the effectiveness of the classic pattern in pro-
ducing misalignment in one direction and the relative inability of the truncated pattern
to produce misalignment in either direction is understandable. That is, as illustrated
diagrammatically in figure 2, the two effects—pictorial height and rotation of the diag-
onals—would cooperate in the classic pattern, but would work in opposition in the
truncated case.

The fact that the present factors are, in combination, sufficient to explain the differ-
ing perceptual results of the two present patterns and, furthermore, that these same
factors can also explain the relative effectiveness of various other patterns, strongly
recommends this particular unified theory to our considerations.®?

(b)

Figure 2. Illustrations of the effects (greatly exaggerated) of the proposed factors on the perceived
alignment of the diagonals in the classic pattern (a) and the truncated version (b). In the classic
pattern the rotation of the diagonals produces misalignment (long dashes) which is enhanced by
the pictorial factor to produce even more apparent misalignment (short dashes). By contrast,
in the truncated pattern the illusory misalignment produced by rotation (long dashes) tends to
be counteracted by the pictorial factor, thus reducing perceived misalignment (short dashes).

(M These rotational effects would, in combination, tend to produce the appearance of an enlarge-
ment of the acute angles in either of the present patterns, an expectation which is in accordance
with a suggestion of Blakemore et al (1970), although not for the discredited reason they proposed
(Morgan 1999, experiment 8), and, of course, not as a complete explanation of the Poggendorff
(Gillam 1998, page 104).

@ For instance, Hotopf and Hibberd (1989) astutely observed that the reduction in the illusion
that occurs when the classic Poggendorff pattern (figure 1a) is rotated 90° can be explained by
the fact that the Zehender effect would then act against illusional misalignment. It should be
noted that this suggestion stands as an important antecedent to the general approach of the present
proposal.

3 Another factor that was considered, but rejected from this consolidated approach, was the
possibility that Miiller-Lyer effects increase the apparent space between the vertical lines in
the acute-angles-only pattern (figure 1b) and compress that space in a pattern consisting only
of the obtuse angles (not shown here). Such tendencies would, respectively, decrease and increase
the classic illusion, but direct tests disconfirm the possibility that such changes in apparent inter-
parallel distance occur (eg Day et al 1992).
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