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"PERCEPTION" = CONGRUENCE

Klat~s Landwehr
Psychology Department, University of Wuppertal

D-42097 Wuppertai, FR Germany

Traditionally, *perception* most dominantly was, and still seems to be, regarded either as an

activity or achievement of individual organisms, or rather m/Ms, which, somehow endowed

with "memory" and "volition", would "intentionally look for something" (Helmholtz 1866),

or, with a more materialistic inclination, it is simply viewed as an organic process - where

the once influential hypothesis of ~Gestalt theory’, that perception were the result of an

autochthonous self-organization of the brain - to which *subjective experience" happens to

be isomorphic (Krhler 1920) - seems to regain some popularity (-, Haken & S~adler 1990).

The trouble with the aforementioned approaches to perception, as I see it, is that they have

to presuppose what they attempt to explain: how could anybody know anything about per-

ception, if all of her or his perceiving, in turn, was always influenced by some previous per-

ceptual activity, or was the result of autochthonous self-organization anyway ? Both Helm-

holtz’ empiricism and Ki~hler’s nativism appear self-defeating.

Luckily, an alternative seems to be available: evolutionary biology, or, rather, its descend-

ants - ethology as propagated by Lorenz (1941), and ecological psychology as formulated by

Gibson (1966; 1979) - suggest a "mutuality of perceiving animal and perceived environment ~

- an "advance fit", as it were - which seems to escape the circularity just sketched. However,

it would appear to be quite difficult, if not wholly impossible, to judge evolutionary fitting-

ness unless the species, whose perceptual abilities are being investigated, became extinct.

Hence, a less reslrictive standard by which to evaluate animal-environment fit would be

welcome.
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Euclidian geometry offers the concept of congn~ence. Curiously enough, this notion, despite

many attempts to provide an axiomatic foundation for it (e.g., Hilbert 1889; Veblen 1904;

Huntington 1913), appears to be - and forever remain - perception-based (Pasch 1882). In

fact, Gibson (1979) (re-)discovered optical occlusion as the most fundamental information for

perceiving Mdepth~ (el. Euclid, Optics, §§ 15 to 17), thus at first establishing the very

possibility of congruence by providing a means to discriminate that which will be so related -

which means is optical "accretion" and "deletion~ of surface texture.

We have to be careful at this point, however, not to confuse mathematical reasoning, which

aims at unequivocal conclusions given certain premisses, and everyday "perception-action

coordination*. What matters to living organisms seems to be *liberalized*, approximate con-

gruence only. For example, if someone was said to "perceiven - or perhaps misperceive ! -

some cylindrical "form" to be the handle of a door, what matters is whether he or she can

grasp it, i.e., whether the palm of his or her hand can be brought into proper contact with

the handle’s surface so that the door could be opened (Gibson 1979 would call this the

perception or misperception of an naffordance’). - More complex congruence relations or

symmetries have to be attended to for the control of stance and locomotion (Gibson ibid.).

The trouble with Gibson’s (1966; 1979) approach to perception again appears to be a certain

circularity in the course of the argument. Discrimination of surface texture or observation of

optical occlusion seem to presuppose some Mperceiver" as well as ~something perceivable~.

Thence, the more radical thesis of nperception = congruence" to be advanced here is to

regard Nperception" not as an "activity" or "process~ at all, rather, a relation of logical

modalities only (Ockham [-- Boehner 1957]; Ryle 1949; Wittgenstein 1953). The ultimate

basis for such kind of an ontologicly neutral, purely terminological system I find in the
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notion of ~adjacen~:y" ["neben einander"] (Kant 1781; Helmholtz 1879)~, and its inherent

self-relatedness, which constitutes at once an ~extendedness*, a "difIerence" (a "numerical~

one at least), a *borderN, "relativity’, Ncongruence*, and maybe more (Landwehr 1995) 2.

Given this, what - eventually - could it mean to "perceive synunetry~? Early researchers,

e.g. Bahnsen (1928), seem to have assumed that symmetry, "objectivelyM, i.e. as defined by

the investigator, should necessitate certain "effects~ on the part of naive subjects (inter alia,

it was found that the symmetric parts of a "frieze pattern" 3 would preferrably be seen as

"figure", rather than Nground"). Others (e.g., Barlow & Reeves 1979; Zimmer 1984) have

tried to answer the - apparently - logically prior question, whether subjecas would actually

notice the symmetries built into certain displays (it turned out that people were able to dis-

criminate "perfect" from *degraded" mirror symmetry in "random dot displays" and isolated

"figures" - where Barlow & Reeves served as their own subjects !).

My own way of thinking about "detectability’, possible "perceptual effects" or, rather, poss-

ible self-relations of symmetry, is guided by the supposition that - optically and logically -

symmetry seems parasitic upon visible surface texture (Gibson 1950). Natural textures, e.g.

those of the different species of wood, most often seem to exhibit a bewildering complexity

of both orderliness and irregularity. The same seems to hold for certain artificially - if

"ar’dstieally" - produced t~xtures. My suggestion now is - it might in fact be regarded as an,

albeit vague, analogue to the well-known Fourier analysis - that, however complex, any

The notion of "adjacency" to me appears to be unique in that it seems to presuppose itself by its very de,-
finition. Kant’s (1781) "and Helmholtz’ (1879) second a priori notion, "succession’, or rather "simultaneity"
l’nach einander", or: "Gleichzeitigkeit’l, can be shown to b~ parasitic upon "adjacency" (Landwehr 1995).

2 A copy of the complete tecminologi ’cal system is available from the author.

Symmetry ~woups plal and pma2, respectively (not then known by Bahnsen).
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texture can be decomposed into a sum of overlaid regular "tilings" and *patterns", and, con-

versely, any texture, however complex, can be synthesiT~d by overlaying certain regular

tilings and patterns (where "patterns" may be regarded as parasitic upon "tilings"; el. Grfin-

baum & Shephard 1987; Landwehr 1990). Each tiling or pattern used during this procedure,

of course, can also be described with regard to its symmetry group (Coxeter 1961), which

alone makes for several "layers" ("surface edricity", "underlying lattice structure", etc.). ]t

does not seem difficult to imagine, how a myriad of technological and artistic applications

opens up, once we look at perception from the point of view suggested here.

Referenee~

Bahnsen, P. (1928). Eine Untersuchung filx~r Symmetric und Asymmetric bei visuellen Wabrnehmungen. Zeit-
schrlfi far Psychologie, 108, 129-154.

Barlow, H.B., & Reeves, B.C. (I979). The versatility and absolute efficiency of detecting mirror symmetry
in random dot displays. Vision Research, 19, 783-793.

B~rehner, P. (F.~I.) (1957). Ockham’s philosophical writings - a selection. Edinburgh: Nelson.
Burton, H.E. (E~l.) (1945). The optics of Euclid. Journal of the Optical Society of/Imerica, 5, 35%372.
Coxeter, H.S.M. (1961; 21969). Introduction to geometry. New York: Wiley.
Euclid (c. 300 B.C.). Elements. ~ Heiberg 1883-1886
Euclid (c. 300 B.C.). Optics. ~ Burton 1945
Gibson, J.J. (1950). Th~ perception of the visual world. Boston: Houghton-Mifflin.
Gibson, J.J. (1966). T~ setlses considered as perceptual systems. Boston: Houghton-Mifflin.
Gibson, J.J. (1979). The ecological approach to visual perception. Boston: Houghton-Mifflin.
Grfinbaum, B., & Shephard, G.C. (1987). ~lings and patterns. New York: Freettum.
Haken, H., & Stadler, M. (Eds.) (1990). Synergetica of cognition. New York: Springer.
Hellx~rg, J.L. (Ed.) (1883-1886). EvMidis Eleraenta. Leipzig: Teubner.
Helmholtz, H. v. (1866; 31910). Handbuch tier physiologischen Optik. Bd. 3: Die Lehre yon den Gesichiswahr-

nehmungen. Hamburg: Voss.
Helrnholtz, H.v. (1879). Die Thatsachen in der Wahrnehmung. Berlin: Hirschwald.
Hilbert, D. (1899; ~1930). Grundlagen der Geometrie. Leipzig: Teubner.
Huntington, E.V. (1913). A set of postulates for abstract geometry, expressed m terms of the simple relation

of inclusion. Mathematische Annalen, 73, 522-559.
Kant, I. (1781; ~1787). Kritik der reinen VernunfL Riga: Hartknoch.
K6hler, W. (1920). Die physischen Gestalten in Ruhe und ira station~ren Zustand. Braumschweig: Vieweg.
Landwehr, K. (1990). Dceomposing ol~tical stimulus information by pictures, in: K. Landwehr (Ed.), Eco-

logical perception research, visual communication, and aesthetics (pp. 57-69). Berlin: Springer.
Landwehr, K. (1995). Dte vi~’uelle Wahrnehmung der Wet,. Unpublished book manuscript (555 pp.).
Lorenz, K. (1941). Kants Lehre veto Apriorischen im Lichte gegenw-,irtiger Biologic. Blbzterftir Detasche

Philosophic, 15, 94-125.
Pa.,~h, M. (& Dehn, M.) (1882; ~1926). Vorlesungen fiber neuere Geometric. Leipzig: Teubner.
Ryle, G. (1949). The concept of mind. London: Hutchinson.
Veblen, O. (1904L A system of axioms for geometry. Transactions of the American Mathematical Society, 5,

343-384.
Wittgenstein, L. (1953). Philosophiache Untersuchungen- Philosophical investigations. Oxford: BlackwelI.
Zimmer, A.C. (1984). Foundations for the measurement of phenomenal symmetry. Gestalt Theory, 6, I 18-157.


	Symmetry Culture and Science Vol 6 Num 2 1995
	Special Issue: Symmetry: Natural and Artificial Extended Abstracts, 2
	Contents
	Lectures
	Symmetry and Movie Animation
	Fundamental Symmetries in Modern Physics and Their Limits
	Mathematical Models of Symmetry in Music
	Costa Minima Surfaces: D4 Symmetry Sculpture by Virtual Image Projection, Part I
	Costa Minima Surfaces: D4 Symmetry Sculpture by Virtual Image Projection, Part II
	Teaching Experiments as Evidence for the Hemispheric Paradigm
	Symmetry: The Needed Bridge Between the Arts, the Sciences and Their Mathematics, and the Humanities
	Displacement Vector Determination Through Use of Fringe Patterns Symmetry Properties Produced by Holographic Interferometry
	Symmetry in the Traditional Japanese Mathematics
	Formation of Patterns in Growth of Natural Snow Crystals
	The Use and Lure of Ruled Surfaces
	On the Biological Advantage of Chirality
	Real Riddled Basins
	Icosahedral B12 Arrangements in Boron-Rich Solids
	Hexa-Plexus
	Linking Sound and Color Spectra
	Symmetry of Musical Form
	The Dutch Graphic Artist M. C. Escher
	The Programmed Design: Probing the Discernibility of Properties of Symmetry
	Origami Tessellations
	Symmetry and Creativity: Individual Differences in Preference and Drawings
	Optimization on Chaotic Attractors
	Structures on the Edge Between Chaos and Order
	Symmetries in Celestial Mechanics and Modern Astronautics
	Mirror Generated Curves
	Homology: A Key to Morphogenesis
	Geometry of Venation and Origami Model of Leaves
	"The Proper" and "The Reversed" Right-handed Dynamism in the Japanese Tea Ceremony and Noh
	Dance Notation and Choreography
	Shaping Mind by Shaping Space - the Tetrahedron as Paradigm
	On the Study of Polyhedra in Wasan
	Semantic Aspects of Self-similarity in Music
	Tiling Process of Patterns
	Generalized Symmetry of Semiotic Systems in Science and Art
	Quantitative Estimation of Symmetry. Possible Ways of Application in Natural Sciences
	Geology Beyond Nature: Symmetry Cases in Culture
	On Restoring of Frameworks by Internal Stresses
	Sutured Grain Boundaries: Their Fractal Shape, Formation and Beauty
	"Perception" - Congruence
	Ambigrams: Graphic Symmetry in Language and Art, Science and Nature
	The Role of Symmetry in Mathematical Problem Solving: An Interdisciplinary Approach 
	Symmetries and Robotics
	Visual Mathematics as an Experimental Science
	Further Symmetries in Permutation-Generated Patterns
	Information Science and Symmetry
	Symmetry as an Emergent Property of Information
	Symmetrical Programs and Role Switching
	Symmetry and Insight: The Saga of Sphere Eversions
	Synergetic Aspect in Symmetry Evolution
	Symmetry, Power and Archiecture: The Social Meanings of Symmetry and Asymmetry in the Colonial Edwardian Architecture of the House in Southern Africa
	In the Wake of Chaos



