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Figure 1: Overview of gesture interaction with contact-based and contact-less devices.
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Abstract

Gesture-based interaction constitutes an increasingly important
paradigm for interactive systems, enabling more natural and ex-
pressive forms of input. This paper presents a series of interactive
demonstrations of gesture-based systems that integrates multiple
recognition techniques and supports both predefined and user-
defined gestures. The system enables real-time comparison between
template-based and invariant gesture recognizers, thereby exposing
trade-offs between robustness, flexibility, and usability. By allowing
users to define and evaluate their own gestures, the demonstra-
tions highlight the benefits of combining user-centered design with
robust recognition techniques. The demonstrations range from
contact-based devices, such as tactile surfaces, for 2D multi-stroke
gestures to contact-less devices for 3D dynamic gestures, such as
wearable devices, optical sensors, and radars.

CCS Concepts

« Human-centered computing — Interaction techniques; Ges-
tural input; Interaction design theory, concepts and paradigms.
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1 Introduction and Overview

Gesture-based interaction has gained significant attention in recent
years as an alternative to traditional input modalities [34]. Its ability
to provide intuitive and expressive interaction makes it particu-
larly relevant and attractive for modern interactive applications,
including mobile [40], multi-device [2, 11], and immersive systems
[1]. Despite these advantages, the design and implementation of
gesture-based interfaces remain challenging due to variability in
gesture execution, limitations in recognition accuracy, differences
in user expectations [6], and need to communicate them [15].

To address these challenges, this work presents a series of in-
teractive demonstrations of gesture-based systems that integrate
multiple gesture recognition strategies, some of them within a uni-
fied framework for engineering [30] and testing [21]. The systems
are designed to support exploration and comparison of recognition
techniques while emphasizing user involvement in gesture defi-
nition, such as through gesture elicitation studies [38] thanks to
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several metrics, including the agreement rate [35]. The objective is
not only to demonstrate technical capabilities but also to provide
insights into the design space of gesture-based interaction.

The demonstration consists of a fully functional prototype that
allows users to interact with a graphical interface through gestures.
Users can perform gestures to trigger commands such as naviga-
tion, selection, and object manipulation [31]. The system provides
immediate visual feedback, enabling participants to observe how
gestures are captured and recognized in real time. A key aspect
is the ability to explore alternative classifiers for gesture recogni-
tion and to switch dynamically between them. This feature allows
users to directly compare how each approach responds to varia-
tions in gesture input. In addition, participants can define their
own gestures and evaluate how effectively the system adapts to
personalized input [34].

The system is structured around a modular architecture com-
posed of three main components: an input module, a recognition
module, and an interaction module. The input module captures ges-
ture data through touch input or simulated mid-air interaction [17].
The recognition module implements multiple algorithms, including
template-based [32] and invariant approaches [20]. The interaction
module maps recognized gestures to application commands and
manages system feedback. Template-based recognition is employed
for its simplicity and efficiency, enabling rapid matching of input
gestures against stored templates [20], and potential systematic
evaluation [22]. In contrast, invariant recognition techniques are
designed to handle variations in scale, rotation, and articulation,
thereby improving robustness in realistic usage conditions [5]. The
coexistence of these approaches within a single system allows for
direct comparison and evaluation. The system supports both pre-
defined gesture sets and user-defined gestures, which are more
appreciated than designer-defined gestures [24].

During the demonstrations, participants will be able to engage
with the system by performing gestures to control interface ele-
ments. They are invited to experiment with different recognition
techniques, observe system feedback, and assess the responsive-
ness and accuracy of each approach. Gesture recognition tech-
niques can be broadly structured into two categories (Fig. 1) [19]:
contact-based devices and contact-less devices. Contact-based devices
involve 2D uni- or multi-stroke gesture recognizers. Since old rec-
ognizers (e.g., Levensthein-based [10] or USIGESTURE [4]), many
progress has been achieved in developing recognizers that usually
best fit a certain device or platform: tiny surfaces [8], smartwatches
and smartphones [11], Aup1ioCUBEs [18, 25], tablets [32], 3-way
foldable displays [28, 33], tactile screens [10], and wall displays
[23]. Contact-less devices can be further broken down in two sub-
categories: wearable devices (which include smart rings [12-14],
wrist-based devices, armbands, Tap Strap [9]) and non-wearables
(which include 3DTouchPad, Leap Motion Controller [30], radars
under [27, 31] or behind multiple surfaces [29] (see [26] for a re-
view), cameras [22] for full-body gestures [7], and optical trackers.

A significant effort has been produced towards eliciting user-
defined gestures [38] for these devices in various contexts of use
(see [36, 37] for a review), such as for consistency across devices
[11], for sketching commands [16]. The question also concerns
synthetic gestures [3] as opposed to user-defined ones [39].
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