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Fig. 1. General head pointing approach architecture with detalisation of captured data and detected gesture visualization

The mouse pointer is central to direct-manipulation graphical user interfaces, and modern desktop operating systems provide
accessibility features that enable pointer control via eye or head movement. Existing solutions, such as Eye Control on Windows and
Head Pointer on macOS, rely on continuous video capture, which makes them sensitive to lighting conditions and user position and
raises privacy concerns. In this work, we demonstrate a head-pointing approach based on head movements captured by the gyroscope
and accelerometer sensors of commercial headphones. To improve pointing precision, we implement pointer snapping that leverages
accessibility information from application user interfaces. This approach is independent of camera placement and lighting conditions,
offers privacy advantages, and requires no specialized hardware beyond commonly used headphones, supporting more inclusive and
accessible interaction. Our demo highlights how reusing existing accessibility infrastructure can support more inclusive pointing

interactions and contribute to creating more accessible interactive systems.
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1 INTRODUCTION AND MOTIVATION

Mouse pointer and point-and-click workflows still remain the default expected way to interact with direct manipulation
graphical user interfaces on personal computers and laptops. For computer users with impaired mobility, or for hands-
free interaction scenarios in general, desktop operating systems vary in accessibility features and peripheral devices
supported to accept alternative pointer controls. In Windows, the desktop OS with the largest user base worldwide, an
eye mouse is available via Eye control technology. It relies solely on tracking the eye movement with a camera, and for
pointer actions, the user is presented with a movable launchpad bar with predefined actions selected by dwelling the
eye gaze on them. Moreover, its use is limited [9] “in locations with a lot of sunlight. Additionally, eye tracking works
differently depending on eye color, eye size, or eye shape” On macOS, the second most used desktop OS, the Head
Pointer technology embodies the face mouse approach. It also uses a camera, processing user face expressions and head
movement for cursor actions and position change, respectively. Limitations [7] of this technology include “the ambient
lighting being too bright or dark, the user being too close to or far from the camera, or them not being centered in
front of the screen”. Moreover, reliance of both solutions on camera feed requires either a built-in camera, an additional
camera, or a camera-equipped device, and introduces user privacy concerns that need to be mitigated additionally.

Among the head-based pointing methods, head mouse approach is another possible implementation of a relative
pointing device. Research to date shows that when head mobility is a possible scenario, relative head-based pointer
controls are preferred over absolute eye gaze-based ones [1, 4, 5]. Current head pointing solutions differ in the hardware
used to capture head movement, including head-based cameras [13], optical sensors on the neck [6], head and mouth
pieces [3], or glass-mounted sensors [12]. Recently, modern headphones were considered as a general-purpose input
device [10]. While the proposed solutions differ in their implementations of pointer actions, the use of gyroscope and
accelerometer sensors has become a shared pattern, nowadays also present in commercial head- and earphones.

In this work, we demonstrate an approach to extend the capabilities of an existing wearable device, like headphones,
to the task of head pointing. While only using two sensors for head position tracking, we take advantage of application
user interface (UI) annotations, which are available in macOS as a part of its accessibility features, as an information
source to improve pointing precision, naming it pointer snapping and making it informed, aligning with the user
interaction intent. Using accessibility information instead of gaze allows for avoiding limitations of the environment
and focusing on actual interaction. We implement left and right mouse click actions with head gestures and showcase

user learning and app interaction.

2 BACKGROUND

We briefly outline the relevant for our approach software and hardware components of the Apple ecosystem.
Accessibility-related functionality in computer system interfaces helps people with different types of needs, such
as vision, speech, mobility, cognitive, and hearing, to interact with their devices. Accessibility! framework in macOS
supports developers in building systems that address a wide range of access needs through a comprehensive set of APIs.
One of the framework features is the accessibility tree, like one shown in Figure 2 (right), that represents an app’s user

Uhttps://developer.apple.com/documentation/accessibility
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