TexelBlocks: Dynamic Surfaces for Physical Interactions

Vivian Hsinyueh Chan
vivian.chan@hci.csie.ntu.edu.tw
National Taiwan University
Taipei, Taiwan

Pin-Hsuan Peng
pin-hsuan.peng@hci.csie.ntu.edu.tw
National Taiwan University
Taipei, Taiwan

Yu-Chen Chan
yu-chen.chan@hci.csie.ntu.edu.tw
National Taiwan University
Taipei, Taiwan

Lung-Pan Cheng
lung-pan.cheng@hci.csie.ntu.edu.tw
National Taiwan University
Taipei, Taiwan

Figure 1: (A) A TexelBlock is a modular block that dynamically changes its surface. (B) By concatenating multiple units, it
forms dynamic surfaces of various sizes. (C) We demonstrate applications of dynamic surfaces and their physical interactions
using our working system. Here, we show one example: a context-aware table that dynamically changes the corresponding
areas to absorb heat from a hot coffee mug and moisture from a glass of icy water.

ABSTRACT

We present TexelBlocks, modular blocks that dynamically change
their surfaces to support rich physical interactions. The core compo-
nent of each block is a motorized crawler belt with a set of material
patches attached to it, allowing each of the TexelBlocks to change
their surface independently and be concatenated into flat surfaces
of various sizes. We implemented a working system that controls 24
TexelBlocks to form 6 X 4 dynamic surfaces. With the working proto-
type, we developed five applications such as context-aware surface
adaptation, real-time tactile feedback, immersive storytelling with
dynamic background, real-time embodied platform game, and a
surface-changing board game to demonstrate rich physical interac-
tions of dynamic surfaces.
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1 INTRODUCTION

Interacting with surfaces is essential in our daily life, from where
we walk (floors) to where we work (tables). We manually change
surfaces by putting a mat to not only locally change their visual
appearance but also provide suitable physical properties for us
to interact with. Current technologies such as projectors or head-
mounted displays (HMD) enable changing surfaces’ visual appear-
ance [7, 9]. There are also researches that revolve around providing
haptic feedback on surfaces, such as using real materials [1, 5, 12],
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