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With the widespread use of multifunctional devices, haptic sensation is a promising
type of sensory channel because it can be applied as an additional channel for
transferring information for traditional audiovisual user interfaces. Many researchers
have shed new light on non-contact haptic displays for their potential use on ambient
and natural user interfaces. This paper introduces several of the latest schemes for
creating a mid-air haptic sensation based on their transfer medium: ultrasonic phased
arrays, air nozzles, thermal and plasmonic lasers, and electromagnets. We describe the
principles used in delivering haptic sensation in each technology, as well as state-of-
the-art technologies from leading research groups, and brief forecasts for further

research directions.
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