
Strapped In: Human-Computer Integration
Wearable interfaces are now “strapped in” to the user and machine in unprecedented ways. For example,
Wearable Devices Ltd. recently showcased its Mudra Link neural wristband at the XR Fair in Tokyo. The band
uses AI to read subtle hand and wrist gestures via neural signals, enabling users to control AR/VR headsets
hands-free . This shift from simple sensors to integrated interfaces means digital information can be
overlaid, translated, or acted upon in real time as part of our natural perception and movement.

Key Launches

Mudra Link (Wearable Devices Ltd.) – A new AI-powered wristband enabling neural gesture control
of AR/VR systems. Announced July 1, 2025 for display at Tokyo’s XR Fair, Mudra Link interprets finger
and wrist taps, pinches, and wrist-flicks via brain-derived signals to drive smart glasses and headsets

. It runs on Android/iOS/Windows/macOS platforms and pairs with major AR glasses (Xreal,
Rokid, RayNeo, Virtue, TCL) – even Apple Vision Pro – effectively turning eyewear into hands-free
computers . (CES 2025 Innovation Award winner.) This kind of launch exemplifies how AR
wearables are becoming full-fledged computing devices, not mere sensors.
<!-- Could add other launches if similarly documented, but in the last week only Mudra Link appears
as a new product. --><!-- -->

Breakthrough Research

Wearable Brain–Computer Interfaces: Recent reviews highlight the rapid progress in flexible
neural sensors for non‑invasive BCI . A new npj review (July 2, 2025) surveys flexible brain-
electronic sensors that record neural activity with high spatial/temporal resolution, paving the way
for practical wearable BCIs . Similarly, global reports describe fully-implantable BCIs in health:
e.g. a Chinese team restored leg movement in a paralyzed patient via a surgically implanted brain–
spine interface , and companies like BrainCo are already marketing 60+ BCI headsets aimed at
conditions from autism to insomnia . These breakthroughs illustrate how neural interfaces are
moving from lab concept toward real-world wearable applications. 
Advanced Haptics: Engineers are developing next‑generation tactile actuators that go beyond
buzzers. Northwestern researchers built a Freedom-of-Motion (FOM) actuator – a millimeter-scale
device that can push, pull, twist, and slide against the skin in any direction . This full-DOF haptic
patch can finely control rich touch sensations (pressure, shear, vibration, stretch) in software. Such
breakthroughs in multi-dimensional haptic interfaces promise true touch feedback for AR/VR.
(Current demos include arrayed FOM actuators producing lifelike tap, stretch and texture sensations
on the palm .)

Applications

Wearable  integrations  span  health,  productivity,  entertainment  and  more.  In  healthcare,  advanced
wearables are already assisting patients and clinicians – from continuous biosensing to cognitive neurotech.
For instance, Chinese teams use BCIs to address neurological issues: trials are underway for invasive BCI
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implants, and reports describe systems that enabled a paralyzed patient to stand and walk . Consumer
BCIs (BrainCo headsets) are being deployed to improve conditions like autism, ADHD and insomnia through
neurofeedback . 

In  entertainment and training, haptic wearables and AR dramatically boost immersion. Full-body haptic
vests/gloves (e.g. bHaptics’ TactSuit) were demonstrated at AWE 2025, adding realistic touch feedback to VR
games  and  simulations .  Similarly,  AR  smartglasses  promise  new  experiences:  for  example,
voice‑and‑vision features in forthcoming AI glasses enable live translations, object recognition, and even
ambient soundscapes tied to what you see or read. According to Wearable Devices, the Mudra controls
themselves “enhance gaming and the rapidly expanding AR/VR/XR landscapes” , while making everyday
tasks (reading, navigation, communication) hands-free. 

In  industrial  and  productivity use  cases,  hands-free  wearables  streamline  work.  Smart  glasses  with
contextual AI can overlay instructions on equipment, capture video logs, or facilitate remote collaboration.
The Mudra press release notes such technology “enhances user experiences across gaming, professional,
and everyday applications” . Similarly, gesture rings and haptic wearables aim to let workers interact
with data or machines without touching interfaces – boosting efficiency in logistics, manufacturing, and
field service. 

Challenges and Considerations

Despite the promise, several barriers remain.  Privacy and Security: Wearables collect vast personal data
(physiology,  location,  even  brain  signals),  posing  major  privacy  risks.  A  recent  survey  found  pervasive
shortcomings in data governance among wearable makers, and warns that biometric trackers  “introduce
significant risks” – from cyber breaches and data misuse to surveillance and discrimination . For example,
sensitive health data from a wearable could be exploited by insurers or employers to profile individuals .
Likewise,  security  researchers  warn  that  wearables  can  be  easy  attack  vectors:  many  carry  personal
accounts or live network links, making them targets for hackers . Strong encryption and user consent
controls are still catching up to the new tech. 

Usability and Adoption: Achieving seamless integration is  non-trivial.  Wearables must be comfortable,
durable, and easy to use. Battery life, weight, and aesthetics constrain how “always on” these devices can
be. Some neural or haptic systems are still bulky or power-hungry. User fatigue, cost, and the learning curve
for novel interfaces (e.g. wearing electrodes or special gloves) can slow adoption. Finally, standardization
and  trust are  needed:  companies  must  ensure  data  security  and  cross-compatibility.  Regulatory
frameworks (e.g. for medical wearables or data use) are also evolving, and public acceptance will depend on
clear benefits outweighing privacy concerns.

Outlook

The trends point  to  accelerating integration of  AI  and wearables.  Industry  leaders  see brain–computer
interfaces and AR glasses as foundational tech. As one expert noted, “BCI is a foundational technology that
fundamentally alters how we interact with the world” . In the near term, we expect more smartglasses
and  headsets  embedding  on-device  AI  (for  real-time  translation,  object  recognition,  etc.),  along  with
companion wearables (rings, wristbands, EMG sensors) for intuitive control. Haptics will continue catching
up to vision/audio – the Northwestern patch hints that true touch feedback in VR is within reach. Real-world
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deployments in medicine, sports, and industry will grow as interfaces mature. Key developments to watch:
consumer  launch  of  next-gen  AR  glasses  (e.g.  lightweight  AI  eyewear),  the  start  of  human  trials  for
advanced BCIs, and emerging standards around wearable privacy and security. Together, these point to a
future  where  computers  are  literally  strapped  to  our  bodies  in  more  immersive,  symbiotic  ways  –
transforming how we live and work. 

Sources: Major tech and research outlets report on these developments , as do peer-
reviewed reviews and press releases in the past week. 
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