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Abstract: In an Optical See-through (OST) Augmented Reality (AR) system, virtual information is conveyed
via the optics of the AR head-mounted display (HMD) and can appear at varying distances from the user.
Sometimes, it's necessary for users to combine information from these diverse distances by shifting both
visual attention and focus. For example, imagine a surgeon using an OST AR display during surgery. To perform
the surgery, the surgeon needs to look at a flat panel display to gather patient information that is far away
while also viewing virtual information (e.g., information regarding the surgery guidance) that is optically
closer. Thus, the surgeon needs to adjust both the eye's focus depth and visual attention to synthesize the
information, which may lead to oversight of crucial data and unexpected mistakes. This challenge is relevant
beyond surgery, encompassing other fields such as military operations, maintenance, and industry. The initial
segment of the talk will cover two perceptual aspects of OST AR: (1) context switching—where users shift
their visual and cognitive attention between real and virtual information and (2) focus distance switching—
where users must accommodate (change the shape of the eye's lens) to see, in sharp focus, information at a
new distance. Perceptual focus distance switching can occur in two forms: continuous and perpetual focus
depth switching. To counteract the drawbacks of continuous focus depth switching, the talk will discuss a
focus correction algorithm built on perceptual image processing principles, introducing a new font for AR
systems. We termed this "SharpView font," which looks sharper than standard fonts when seen out-of-focus.
Lastly, the talk will discuss the behavior of the human visual system with changes in perceptual depth in the
real world and AR with eye tracking as a potential solution to the perpetual focus depth switching.
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