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The visual system is the part of the central nervous system which enables organisms to process visual detail, as
well as enabling several non-image forming photoresponse functions. It interprets information from visible light to
build a representation of the surrounding world. The visual system is divided into central and peripheral cortical areas.
A number of early studies provided anatomical support for the functional specificity of these two areas of research. In
present study, Functional magnetic resonance imaging (fMRI) with a high spatial resolution was used to examine the
brain activity of visual information processing by five experiments. Mainly, we investigated the human visual cortex
perceptual mechanism by wide-field stimuli.

The aim of the present study is to develop a wide-view visual presentation system with a horizontal and vertical
visual angle of 120° in MRI environment for vision research and visual retinotopic mapping. We will present the
system design and the preliminary experimental testing of the system in this report. The experimental results suggest
that the new system is safe and functional in the MRI environment and that it can be used for neuroimaging studies of
the visual system.

This study located separate peripheral visual field representation areas (V1, V2, V3) and verified recent findings
that human motion areas (V3A, MT+, V6) are apparent only when wide-view visual stimuli are used. The results prove
that the wide-view visual presentation system can be used to map other visual areas with well-developed peripheral
representations. We also estimated the cortical distances and magnification factors for reconstruction of the retinotopic
map using the dipolar model. By comparing the retinotopic map with the flattened surface, we analyzed the datasets
used to reconstruct the map. We found that: (1) the percentage of the striate cortex devoted to peripheral vision in
humans is significantly larger than that in the macaque, (2) the estimate of the scaling factor in linear magnification is
larger than that found in previous studies focusing on central vision, and (3) the estimate of the peripheral factor in the
dipolar model is too large to make the curve direction of the dipolar map in the periphery equivalent to that in the
center.

In addition, using this wide-view visual presentation system and functional magnetic resonance imaging (fMRI),
we studied temporal frequency sensitivities and contrast response functions (CRFs) in regions of the brain that are
central and peripheral to the entire set of visual areas (V1, V2, V3, V3A, MT, MST), which has not been reported in
previous visual research. Generally, the results indicated that higher stimuli contrast led to higher BOLD responses.
Moreover, more central stimulation led to higher BOLD responses. Based on these data, the central and peri-central
visual areas had low temporal frequency and contrast sensitivity, while the peripheral visual areas had high temporal
frequency contrast sensitivity.

According to the complexity of the neural mechanisms of visual system, future studies will focus on high level
visual functions characteristics. For example, we localizer FFA, PPA, VWFA and we will separately study the relation
these areas and attention, and so on. Through studying the subsystems of visual cortex integration, we hope to clarify its
mechanism.
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