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	Space is often described as the final frontier, but stargazers and science-fiction buffs rarely intend the various senses which this assertion can be understood.  Since the formulation of the concept of space, philosophers have puzzled over the nature of this slippery notion, and its relation to perception.  As Kant formulates, "What, then, are space (and time)?  Are they real existences?  Are they only determinations or relations of things, yet such as would belong to things even if they were not intuited?"Immanuel Kant,  The Critique of Pure Reason, (A23/B37) Translated by N.K. Smith. New York: St. Martin's Press. 1965.   While this issue may seem excessively esoteric, it actually has a direct bearing on many central concerns in the philosophy of mind, including the interaction between the objective and the subjective worlds.  Consequently, it comes as no surprise that Merleau-Ponty finds this subject extremely enlightening, and treats it in depth.
	Although many of his ideas oppose the traditional Empiricist stance, Merleau-Ponty shares the fundamental belief that certain types of knowledge can not be derived from a priori principles.  He argues that "analysis has no justification for positing any stuff of knowledge as an ideally separable 'moment' and that this stuff, when brought into being by an act of reflection, already relates to the world"M. Merleau-Ponty, Phenomenology of Perception, p. 243.  Merleau-Ponty reasons that the only way to discover new arguments is by breaking free from the closed loop of reflection, and turning to the wisest instructor of all—experience.  Merleau-Ponty also recognizes, as any good scientist knows, that the key to unraveling a phenomena is through the study of boundary cases.  Boundary cases allow the theorist to extract relevant information more readily, since they eliminate extraneous variables, and render the crucial ones more salient.  "We cannot catch it in the ordinary run of living, because it is then hidden under its own acquisitions.  We must examine some exceptional case in which it disintegrates and reforms before our eyes."Phenomenology of Perception, p. 244.
	It is ironic that Merleau-Ponty often denigrates the scientific establishment, considering  that, at heart, he reads like a humanist empirical psychologist.  His choice to confront the problem of perception in the "ultimate court of appeal," namely experience, is consistent with the scientific method and "all its technical instruments."  Merleau-Ponty does not limit his conception of experience to personal experience of a phenomena, but also admits the experience of observation as evidence with which to confirm or refute a theory.  Furthermore, the cases that Merleau-Ponty cites certainly do involve some unusual, if not technical, apparatus.  It seems as if we ought to understand Merleau-Ponty's exposition of his methodology as an argument that the subject of space belongs as much to psychology as it does to physics, with philosophy as the bridge that links the two approaches together.
	Since Merleau-Ponty wanted to isolate the phenomenology of space, he analyzed two sets of experiments which directly address this issue.  Both sets of experiments involve an apparatus which alter the subject's ordinary visual input.  Stratton designed a lens that inverted and reversed the image (a mirror image, 180E rotation), while Wertheimer's experiments involve a device which reflected the image at a 45E.  Both of these experiments were inspired by the physiological fact our retinas invert the input image, and send the brain a signal that upside-down with respect to the scene in the external world.  This strange fact, which cannot be determined through introspectionTheoretically, it may be possible for someone with great self-control and self-awareness to discover (or remember from infancy) the mechanism for upright perception and even learn to voluntarily control it, however Merleau-Ponty does not discuss this possibility., naturally triggered many to speculate what might happen if the image was distorted artificially. The interpretations of these experiments also provide theorists, such as Merleau-Ponty, with ammunition for psycho-philosophical disputes.
	Although it has generated tremendous interest in recent years, the problem of knowledge representation is far from solved.  Many are surprised to learn that the eye sends an inverted message to the brain.  Their surprise probably stems from the naive assumption that there is something like a tiny homunculus located in the back of the skull, watching the projection of the eye on the brain's movie screen.  Once we understand that the visual cortex processes a representation of an image rather than the image itself, the orientation of the image becomes less crucial to the computation.  However, the questions remain, how does a person learn to perceive the world correctly?  Are images that appear upright relative the viewer always perceived as upright, or could a person learn to correct an artificially altered image?  What cues does the mind use to determine its own reference frame?  How much interaction is there between the various sense in the formation of an experience?  These are the primary questions that Merleau-Ponty attempted to use as a foothold to grapple with the ontology of space.  "What we want to know is how an object can appear to us as 'the right way up' or inverted', and what these words mean."Phonomonology of Perception,  p. 247.
	Merleau-Ponty describes two sets of Stratton experiments, published under the titles Some preliminary experiments on vision without inversion of the retinal image, and Vision without inversion of the retinal image.  The earlier experiments lasted two days, and Stratton reported that "the whole landscape at first appears unreal and upside down;  on the second day normal vision begins to reassert itself, except that the subject has the feeling that his body is upside down."Phonomonology of Perception,  p. 244. Stratton followed up these experiments with trials that lasted a week, and he found that "from the third to seventh day, the body progressively rights itself, and finally seems to occupy a normal position, particularly when the subject is active."Phonomonology of Perception,  p. 245.  When the glasses are removed visual perception immediately rights itself, however motor coordination takes some time to adjust back to normal.  
	We must be cautious with Merleau-Ponty's account of Stratton, since not everyone agrees that his results are conclusive.  In his book Perception, Irvin Rock also describes the experiments of Stratton, in the context of experimental psychology.  He notes that Stratton's "findings have been in dispute and are often misstated in textbooks.  Rock cites inconsistent descriptions that varied from day to day, Stratton's ambiguity in differentiating between egocentric and environmental orientation, and Stratton's failure to distinguish between becoming comfortable with an experience as opposed to the experience becoming similar to its prior state.  He also laments Stratton's neglect of 'more telling" experiments, such as spontaneous identification of familiar, symmetrical objects (such as 'M' and 'W').  Rock points out that later investigations, such as Erismann's and Kohler's's, are also inconclusive, and at present, we can not rule out the possibility that we can never learn to fully adapt to an altered image, and perceive it as if it were normal.  Rock argues that "the most plausible answer to these related questions is that some linkage exists between the inverted image and upright vision, either innately, or through a lifetime of experience."Perception, p. 217.
	Lucky for Merleau-Ponty, Rock's criticisms do not significantly effect structure the of his argument.  Although a more conservative interpretation of Stratton would have been less dramatic, and perhaps less convincing, it would still have provided sufficient evidence for Merleau-Ponty to preserve his conclusions.  The central purpose of this example is to show that, in the case of space, the standard dichotomy between form and content needs to be challenged.  Merleau-Ponty introduces Stratton's work by posing the questions "Is it true that we are faced with the alternative either of perceiving things in space, or (if we reflect and try to discover the significance of our own experiences) of conceiving space as the inconceivable system governing the acts of unification preformed by a constituting mind?  Does not the experience of space provide a basis for its unity by means of an entirely different type of synthesis?"Phonomonology of Perception,  p. 244.	  If perception was wholly determined by external stimulus, then the same stimulus would always produce the same sensation.  No matter how weak our reading of Stratton, it is clear that the mind learns to adjust, at least partially, to the stimulus, in order to preserve what seems to be some innate sense of "uprightness".  It is this interaction between the external stimulus (absolute space) and the active subject which Merleau-Ponty is emphasizing.
	To clarify these matters, Merleau-Ponty brings up Wertheimer's Experimentelle Studien uber das Sehen von Berwegung, who had his subjects view the world through a 45E reflection.  "This experiment, analogous to Stratton's, has the advantage of throwing into relief an instantaneous redistribution of high and low, without any motor exploration... and that consequently, bearings are taken by a global act on the part of the perceiving subject."Phonomonology of Perception,  p. 248.  Merleau-Ponty tries to show with this experiment that perception is not simply a matter of sensory association, and that "the visual field can impose an oreintation which is not that of the body."  It is unfortunate that Merleau-Ponty does not discuss the role of balance and proprioception in the body.  Would he consider the ability of the body to orient itself within the gravitational feild to be a holistic property of the organism, even if this "sense" were localized in the brain?  Whatever the mechanism, the Merrleau-Pontian body inhabits the situation, creating a virtual body that may or may not coincide with the percieved body, and is prepared to act with respect to the coordinate axis of the world in which it is situated.  This virtual body is the syntesis of the actual body and the percieved body, and cannot be constructed without information provided by both the external and internal worlds.
	In weighing the merits of the Idealist's and the Realist's positions, Merleau-Ponty is forced to invent a third option which synthesizes the two.  He cannot side with the Idealist, who believes that space is absolute and understood exclusively through the mind, since this position would predict that a subject should experience no trouble perceiving an inverted image as upright.  Nor can he side with the strict Rationalist, who believes that space is purely subjective, and formed by the association of sense data with one another (primarily vision and touch), since this position would predict that the subject would learn to perceive naturally with the glasses, but would take as long to unlearn this newly acquired perception as it takes to learn it.  "We can therefore see what the question involves; empiricism would willingly take the actual orientation of my bodily experience as the fixed point we need if we are to understand that there are directions for us,—but both experience and reflection demonstrate that no content is in itself oriented.  Intellectualism starts from this relativity of up and down, but cannot stand outside it in order to account for an actual perception of space.  We cannot understand, therefore, the experience of space either in terms of the considerations of contents or of that of some pure unifying activity."Phonomonology of Perception,  p. 248. 
	Merleau-Ponty's discussion highlights the ever shifting bouandary between science and philosophy.  Subjects that were once considered strictly the domain of philosophy, almost inevitably succumb to the rigors of a scientific discipline.  In fact, a crude appriximation of this division might be characterized by saying that while a scientist's job is to interogate nature, it is a philospher's task to figure out the right questions to ask.  In the case of perception it seems as if philosophy and science have once again preformed this dance, but philosophy is slowly stepping aside as psychology and the cognitive sciences step in to fill the empirical details.  Surely there are many questions concerning spacial perception that remain within the realm of philosophical discourse, but the positions of the strong Idealist and the strong Realist cannot withstand the onslaught of "the way that things are" (ironically a skeptic might be able to hold out longer by denying the validity of the data, the methodology, or the assumptions).  
	With this in mind, it is difficult to deny the logical validity of Merleau-Ponty's general interpretations, even though some might quibble over his holistic vocabulary and subject centered conceptualizstions.  For example, what would Merleau-Ponty have to say about creatures, such as bacteria or migrating birds, that orient themselves to electromagnetic fields instead of gravitational feilds.  Under Merleau-Ponty's critereon for having a body, these creatures might not satisfy the requriment, resulting in the strange conclusion that some creatures have no Merleau-Pontian bodies.  It would also be interesting to hear how Merlea-Ponty would react to wieghtlessness and the possibility of space travel.  However, on the whole, his findings are consistent witht the recent trend of recognizing responce-dependent qualities that fly in the face of traditional philosophical distictions between objective and subjective, and return/advance to the synthesized notion of interaction. Gestalt, holistic, interaction at a distance, has been a recurring theme many mystical traditions, and at the turn of the\is century, finally made its way into the logic of phycisics.  There is no doubt that Merleau-Ponty's style of interpreting mental phenomena will have to play a prominent role in the formulation of the new science of conscienceness.

