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Estimated from Recordings in Striate Cortex of Cats
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Blind personswith photoreceptor degenerationand intact retinal ganglion cells can perceive
phospheneselicited by intraocular electrical stimulation. For ethical reasons we avoid
explorative experiments to determine perceptual resolutions feasible with electrical retina
stimulation in blind humans.Instead we usethe anesthetizedcat asan animal model. It allows
to estimatethe spatial and temporal resolutions achievablewith retina implants by electrical
retinal micro-stimulation and simultaneously recording of evoked cortical activations with
arrays of micro-electrodes in visual cortical area V1 (and V2). Spatial resolution: We
determine the cortical activation spread from multiple-site recordings of responsedo a single
focal retinal stimulus. Then, the cortical activity profile is transformed to visual coordinates
according to the local retino-cortical magnification factor. Alternatively, we use multi-focal
retina-stimulation and single-sitecortical recording in order to determine the sizeof cortical
electrical receptive fields, thereby extending the conceptof visual receptive fields. Temporal
resolution is determined from the time courseof the cortical responsesAfter optimizing these
methods we obtained spatial resolutions of about 1° visual angle (minimal 0.66°). This
resolution may enable many practical capabilities in everyday life. The measuredtemporal
resolutions may allow the perception of 20 to 30 picture frames per secondif two-level
contrast is sufficient (during analysesof dynamic scenes)If 2 to 3 frames per secondsuffice,
asduring normal fixation sequencesabout 10 levelsof contrast could be encoded.However,
we haveto keepin mind that our resolution estimateswere madein anesthetizedanimals with
intact retinae. Whether patients with degeneratedphotoreceptors will perceptually achieve
similar values can only be determined by direct tests in direct dialog with patients.
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