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Preservation of neighborhood relations, as images of distal stimuli are projected from retina to the early areas of the visual cortex, is known as retinotopic organization. Purely retinotopic theories of vision, however, cannot explain how clarity of dynamic form is achieved under natural ecological conditions (i.e. in the presence of object/observer motion). Recent studies have indicated that many visual attributes of a stimulus are computed according to non-retinotopic reference frames. The goal of this research was to understand the nature and spatio-temporal properties of reference frames involved in non-retinotopic computations. We utilized a Ternus-Pikler apparent motion experimental paradigm to achieve this goal.
Our results indicate that the effect of a dynamic non-retinotopic reference frame extends over space, creating a field within which target stimuli are localized and perceived relative to the reference. The fields of neighboring dynamic reference frames interact; static stimuli do not affect the fields of dynamic references; the non-retinotopic field effect is maximized when the target and the reference stimuli appear in phase; and the strength of the field decreases with target-reference phase shift. Our results further show that, even though visual masking mechanisms operate in retinotopic domain, masking effect attenuates significantly in the presence of predictable non-retinotopic reference frames. 
In conclusion, this work reveals that the dynamic nature of our visual experience should be viewed as part of the solution, rather than a problem in ecological vision.   
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