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Abstract. Closed captions and audio description became the de facto 
method of creating accessible audio-visual content for people with hear-
ing and visual impairments respectively. However, in some cases it is not 
possible to adequately convey all relevant information through the exist-
ing channels of creative content and its assistive alternative. For example, 
in educational videos, a continuous narration of a scientific concept, illus-
trated via animated content may not a˙ord the use of audio description 
to detail the visual scene. Thus, in this demonstration, we propose to use 
ultrasonic mid-air haptic technology for including “closed haptions” with 
a three minute long video. Our video illustrates the concept of Single-
Stroke and Multi-Stroke Dynamic Tactile Pointers – a novel method of 
rendering tactile shapes in mid-air. Recent research has shown that us-
ing a Multi-Stroke Dynamic Tactile Pointer instead of Spatiotemporal 
Modulation, to render geometric forms in mid-air, increases the abil-
ity of users to identify shapes by ≈ 30%. This is a significant finding 
with implications in tactile icon design for various user interfaces, and 
accessibility of teaching geometry for visually impaired students in se-
cluded regions. Besides the closed haptioning of our video, attendees will 
be tasked with determining the order of five tactile geometric shapes 
in mid-air, presented in random order, using three di˙erent methods of 
rendering. 

Keywords: Mid-Air Haptics · Closed Haptioning · Dynamic Tactile 
Pointer · 2D Geometric Shapes · Accessibility. 

1 Background: Methods of rendering tactile shapes in 
mid-air 

Recent work by Hajas et al. [1], Rocchesso et al. [4], and Rutten et al. [5] showed 
that tactile pattern recognition accuracy in mid-air is significantly increased via 
new methods of rendering. Namely, the concept of a Dynamic Tactile Pointer 
(DTP) was introduced, where a tactile focal point is slowly tracing the outline 
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https://youtu.be/MYP2ZJQk8tQ
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