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While visual, auditory, and haptic technologies are well-established in virtual reality (VR), integrating
flexible olfaction remains a critical frontier for achieving true multisensory immersion. To advance this
field, as illustrated in Fig 1, we built upon our previous eight-channel architecture and advanced
miniaturization designs to develop a highly compact, next-generation wearable olfactory display
(WOD) [1]. The high-density odor channels integrated into this system deliver liquid odorants with
nanoliter-level precision, ensuring ultra-precise intensity control. When combined with dedicated odor

generation and airflow units, the prototype successfully achieves broad scent diversity and a prompt

scent response [2].

Proposed WOD
12 channels
Controlling board | * S
g ‘ o

Odor
RF amplifier A delivery
ot * S I . . “ I DC fan

External air — N 122 —_— * * o
pump N \'ﬁ;—] \\}_C *

Heat sink I\

2
Deodorant | S Odor generation
filter
Clean air
User

Fig 1. Diagram of proposed WOD and the potential smell-enhanced VR application.
The workshop demonstration features an interactive VR application designed to validate the real-time
performance and practical usability of our proposed WOD. Attendees will wear a standard VR headset
integrated with this WOD to experience a seamless, multisensory virtual environment. As users explore,
the system instantly synchronizes visual, auditory, and olfactory stimuli in response to their real-time
interactions. Through interactive sensory association and scent-matching tasks, participants will
directly experience the system's high-fidelity performance, rapid scent-switching capabilities, and
precise intensity control with low residual odor interference.
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