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ON THE RELATIVITY A.H. WERTHEIM Instiiute for Perception



OF PERCEIVED



MOTION



* TNO, The Netherlunds



Perceived stability of the visual world during eye movements is traditionally explained as due to the presence of extraretinal signals, equal in magnitude to retinal signals. Motion is perceived when the two signals differ. An experiment is reported in which motion thresholds were measured during smooth pursuit eye movements. The results show that the traditional view is incomplete. Motion is only perceived when the two signals differ by at least a just nottceahle dfference (JND), the magnitude of which depends on ocular velocity and is independent of the direction of stimulus motion relative to the eyes, The data lead to the rejection of theories according to which ocular velocity is under-represented in extraretinal signals. In addition they show that retinal image motion carries no information about stimulus motion. Perceived motion, direction and velocity are relative concepts. They depend on the JND and therefore they are relative to extraretinal signals. This principle explains the Filehne illusion and even predicts the Aubert-Fleischl phenomenon. A similar analysis can be applied to understand vestibular effects on motion perception.



Introduction When an eye movement is made over a stationary visual field, the image of that field shifts over the retina. If the eye movement is the result of the intention to move the eyes (and is not induced or affected by the application of an external force to the eyeball) motion of the visual field is not perceived. Apparently, the visual system ‘knows’ that the image shift was due to the (intended) eye movement. Such knowledge cannot be obtained from what happens on .the retina itself. The logical necessity that an extraretinal signal, carrying such information (sometimes termed a ‘corollary discharge’ or an ‘efference copy’) is needed for the establishment of a perceptually stable world during eye movements, was recognized long ago (see for some discussions Helmholz 1962; Holst 1954; Gyr 1972; Jeannerod et al. 1979). Nevertheless, the precise nature and function of such extraretinal signals remain controversial because of some anomalous experimental findings. First, the visual world is not always perceived as stationary during eye movements. When a stationary stimulus is briefly presented during a saccadic * Author’s Soesterberg,
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