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Strapped In: Human-Computer Integration
Wearables

Introduction: The past week saw major strides in “strapped-in” wearable tech - devices that fuse closely
with our bodies and senses. Companies and researchers are pushing beyond passive sensors toward
interfaces that let humans feel, see, and even think as part of the computer system. New AR/VR headsets,
haptic wearables, and brain-signal interfaces promise immersive control, while academics unveil soft,
adaptive interfaces. These developments emphasize truly integrated systems rather than isolated gadgets,
reshaping how we interact with digital worlds.

Key Launches

« Samsung Project Moohan XR Headset (Oct 21 event): Samsung announced it will unveil its first
Android XR headset at an Oct. 21 Galaxy event ' . Codenamed Project Moohan, this Al-native VR/AR
device will run Google's new Android XR platform. It is “the first product built natively for the open
and scalable Android XR platform” 1 . Leaks and press details confirm Moohan will feature “state-of-
the-art” mixed-reality displays with passthrough cameras and built-in eye-tracking: infrared
cameras and LEDs will track the wearer’s gaze so Ul elements can be selected just by looking at them

2, It also supports multimodal input (speech and hand gestures) and XR-optimized AI features
(Google Circle-to-Search, live translation, maps on virtual screens) 2 . Samsung is even offering
$100 credit to early reservations, hinting that a consumer release may follow soon.

Anduril EagleEye Military AR System (Oct 13): Defense-tech firm Anduril unveiled EagleEye, a
helmeted mixed-reality system aimed at making soldiers “Al-augmented warfighters” 3 . EagleEye
is @ modular “family of systems” (helmet, visor, glasses) built on Anduril's Lattice software that puts
command-and-control tools, sensor feeds, and Al directly into a soldier’s field of vision 4 . It
integrates live video feeds, 360° sensors, and real-time teammate tracking. The launch comes just
after Anduril was handed the U.S. Army’s IVAS contract and won $159M to prototype new soldier
wearables, signaling a push to equip troops with Al-powered goggles 3 4 . (In short: battlefield
visors and helmets now stream intelligence overlays, much as today’s pilots use helmet HUDs.)

Nokia & WEART Thermal Haptics Demo (July 7): At the IEEE World Haptics Conference, Nokia
Research - in collaboration with haptics specialist WEART - showcased cutting-edge tactile
wearables. They demonstrated thermal haptics: VR users wearing WEART's new TouchDIVER Pro
haptic glove felt hot and cold and texture cues on virtual objects 5 6 . The TouchDIVER Pro glove
has six actuators (five fingertips plus palm) providing force feedback, texture, and temperature
feedback (from 15°C to 42°C) 7 . Visitors could virtually grab blocks and feel them heat up or cool
down, enabling tasks like sorting identical-looking objects by touch alone 5 6 . WEART
emphasizes the glove's low weight (=200g) and compatibility with all major VR headsets 7 . This
marks a commercial-scale step toward multisensory XR: instead of only seeing virtual content, users
can now feel realistic physical sensations (warmth, chill, texture) through wearable hardware.
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Breakthrough Research

* HydroHaptics (University of Bath): Researchers in the UK unveiled HydroHaptics, a novel soft
interface that gives pliable surfaces two-way touch communication & . The system embeds a tiny
motor and liquid-filled chamber under a soft silicone surface. When you tap, twist or pinch the soft
object (like a cushion, backpack strap, or mouse), the object responds with precise haptic feedback
(clicks, vibrations, resistance) without losing its flexibility 2 10 . In demonstrations, a HydroHaptics-
enhanced computer mouse lets users sculpt objects on-screen with realistic stiffness feedback, and a
deformable 3D joystick simulates resistance and sharp impacts during gameplay 11 . Crucially,
Bath's team claims this is the first solution to deliver high-fidelity force feedback through a
deformable surface while keeping it soft and flexible 10 . Their prototypes even include a backpack
strap that squeezes the shoulder to give turn-by-turn navigation cues, and a couch cushion that you
squeeze to control smart-home devices 11 12 . (This research won Honorable Mention at ACM UIST
2025.) The work shows new ways to bridge the physical and virtual: everyday soft items become
active interfaces with rich touch sensations. The team notes that with further miniaturization the
tech could reach products in 1-2 years 13 .

Thermal and Spatial Haptics (Nokia/WEART R&D): Beyond hardware launches, Nokia is advancing
new interface science. Their recent R&D explores thermal conductivity haptics to add temperature
cuesin XR 5 . By integrating WEART's tech, Nokia is building models where users can identify virtual
material properties (hot metal vs. cold ice) purely by touch in VR 5 . This work underscores growing
interest in multisensory VR: going beyond vibrational feedback to include warmth and texture for
true immersion.

Biosignal Interfaces (Eye-Tracking & EMG): Another research frontier is decoding human signals
for control. For example, Samsung’s upcoming headset will use eye-tracking cameras (LED/IR
arrays) so that simply looking at UI elements selects them 2 . Meanwhile Meta's latest smart
glasses rely on a neural interface band on the wrist: the band reads EMG (muscle) signals from
subtle finger movements and translates them into commands 4 . In essence, tiny muscle twitches
(even before they become visible) are picked up and processed by on-device Al to navigate apps
without touching anything 14 . These advances hint at new “hands-free” ways to interact with
wearables using natural eye motion and bioelectric signals.

Applications

+ Military and Defense: EagleEye’s unveiling shows AR’s military use: soldiers will wear helmet/visor
displays feeding them live data and Al support 3 . Thermal haptic gear (like Nokia/WEART's demo)
can also aid training - for example, VR drill scenarios where recruits feel heat from virtual fires or
cold, improving realism 6 .

* Gaming and Entertainment: Soft haptic interfaces open new game controllers. Bath's HydroHaptics
prototypes included a squeezable joystick with realistic resistance, letting players “feel” virtual forces,
and a silicone-mouse that lets users sculpt graphics by pressing and deforming its dome 11 . Video
games and VR experiences can become more tactile and immersive, as objects in the game world
translate to physical sensations on the player.

* Productivity and AR Work: The new smart glasses and headsets aim at workplace AR. Samsung’s
Android XR headset will support Al assistants and display large virtual screens around the user 2 .
For instance, one could speak or look to manage productivity apps. The Meta Ray-Ban Display
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glasses (with EMG wristband) are explicitly billed to let users check messages or map directions
without a phone 15 14 Wearables like these could streamline tasks by projecting information
heads-up.

+ Daily Life / Smart Home: Interfaces can embed in clothes and home goods. Bath's team envisions
simple acts (squeezing a backpack strap or a pillow) to send commands: e.g. gentle shoulder taps to
cue navigation turns, or pressing a sofa cushion to toggle lights 12 . Similarly, ArUWP e-textiles and
haptic wearables could enable subtle controls - turning objects like jackets and mousepads into
intuitive input devices.

Challenges and Considerations

+ Ergonomics & Usability: Devices must be comfortable for long use. For example, Nokia/WEART's
glove is designed to be lightweight (=200g) so users can wear it in extended training sessions 7 .
Helen factors like battery life, form factor and comfort remain hurdles - many VR headsets and
haptic rigs are still bulky. Research prototypes (like HydroHaptics) note that their motors and liquid
systems need miniaturization to be practical 13 . Designers must also ensure natural interfaces so
that gestures and touch feel intuitive rather than fatiguing.

Privacy and Security: Strapped-in wearables collect extremely personal data (eye gaze, brain
signals, muscle EMG, etc.), raising privacy concerns. U.S. lawmakers have already noted this: a
proposed “MIND Act” would require studying the implications of neurotech (wearable headbands,
wristbands, earbuds that sense neural or muscular activity) on privacy 16 . Neural signals can reveal
emotions, thoughts or attention 17 , so there's a risk of misuse (neuromarketing, surveillance, etc.)
unless data handling is tightly controlled. Encryption and secure design are crucial as these devices
interface directly with our bodies.

Standards and Compatibility: As XR wearables proliferate, interoperability becomes critical. Nokia
emphasizes that standardization of haptics and XR protocols is “crucial” to allow devices from
different makers to work together '8 . Without common formats for touch cues, spatial anchors,
and data sharing, widespread adoption will be stifled. Companies and regulators will need to align
on open platforms so that, for example, an AR app on Samsung’s headset can interface seamlessly
with Meta’s or Microsoft's devices.

Regulatory and Ethical Issues: Alongside privacy, ethical concerns persist. Legislatures are
beginning to grapple with questions like informed consent, data ownership, and even the potential
for cognitive manipulation via brain stimulation 17 . For example, the MIND Act explicitly calls for
review of how “neural data” might be monetized or exploited ¢ . Adoption could be slowed by the
need to certify medical-grade accuracy for any health- or therapy-related wearables (FDA/CE), and by
social acceptance issues (e.g. wearing a brain-sensor or seeing others with VR goggles).

Outlook

* Trends & Near-Term Developments: The trajectory is clear: Al-native wearables are coming rapidly.
Samsung’'s Project Moohan and Google’s Android XR will likely usher in a wave of consumer XR
headsets this holiday season ' . Meta has already released its EMG-controlled Ray-Ban glasses, and
Apple/others are rumored to follow with their AR wearables. Research prototypes like hydrohaptic
interfaces could arrive within a year or two if funded 13, bringing realistic touch to soft devices. We
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expect more multimodal wearables (combining vision, sound, touch, muscle sensing) that let people
multitask hands-free. Battery and compute advances (on-device Al chips) will enable richer features
in smaller packages. In short, the next year should see early consumer versions of many of these
concepts.

* Regulatory & Ethical Outlook: As tech accelerates, policymakers are gearing up. The proposed
MIND Act and similar efforts signal that governments will scrutinize neurotech and privacy closely
16 . We'll likely see new standards (especially for medical/assistive devices) and guidelines for data
protection in wearables. Industry alliances (like the AR Alliance) and de facto standards (e.g. Android
XR) will shape interoperability. Ultimately, the balance between innovation and safety will be crucial:
fostering development of these “strapped-in” systems while ensuring they don't compromise user
autonomy or security.

Sources: Recent announcements and reports (Oct 11-18, 2025) from major tech news outlets and academic
press have been used throughout ' 3 5 & 14 11 18 16 (full citations in text). Each item above is
confirmed by multiple credible sources.
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