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Project 18: Establishment of an International Standardization Platform
for Touchless HMIs

Aerial display technology forms real images in mid-air by converging light from a wide area. Such displays are expected to
serve as touchless human—machine interfaces (HMIs), allowing users to operate equipment without physically touching a
control panel. In particular, aerial imaging by retro-reflection (AIRR) uses a beam splitter, similar to a one-way mirror,
together with a retro-reflective sheet such as those used in traffic signs. This optical configuration, illustrated in Fig. 1,
enables large aerial images and touchless operation visible from a wide viewing area.

This project promotes the social implementation of touchless HMIs based on aerial display technology. First, we develop
international standards for optical performance, including methods for evaluating the imaging performance of aerial-imaging
optical components and the resolution of aerial images. Second, we establish methods for evaluating the latency and
positional accuracy of input—output interfaces and promote both the development of new International Standards (ISs) and the
revision of existing ISs. As a further extension toward next-generation displays, we are also developing a Technical Report
(TR) on contact lens displays to provide an evaluation framework for emerging technologies.

We experimentally obtain the evidence required for these standardization activities and publish the results in peer-reviewed
papers to support international consensus building. Through international standardization, this project establishes a
technological foundation for the social implementation of touchless HMIs.
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Fig. 2 Field demonstration of a signage robot
equipped with a touchless HMI at EXPO2025.
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aerial imaging by retro-reflection (LeAIRR). infrastructure applications.

2020: Publication of the first Technical Report on aerial displays, IEC TR 62629-51-1.

2024: Publication of the first International Standard on aerial displays, IEC 62629-52-1.

2025: Selection for the FY2025 METI program for international rulemaking and market-creating standardization. Approval of the
Technical Report project on contact lens displays. Receipt of the FY2025 Director-General’s Award of the Innovation and
Environment Bureau, MET], for contributions to industrial standardization.

2026: Ongoing development of the Technical Report on contact lens displays; international discussions toward a New Work Item
Proposal for measurement methods for aerial-imaging optical components; and revision work on an existing International
Standard for latency measurement of touchless operating devices.

By 2029: Planned publication of the Technical Report on contact lens displays, a new International Standard on performance
measurement methods for aerial-imaging optical components, and a revised International Standard on latency measurement.
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