Strapped In: Deep Research on the Most Important Launches
and Breakthroughs in Wearable Tech from the Past 7 Days

Introduction: The "Strapped In" Paradigm Shift - From Data
Trackers to Agentic Partners

The past seven days have marked a pivotal moment in the evolution of wearable
technology, signaling a fundamental paradigm shift away from passive data collection
towards proactive, intelligent human-computer integration. The landscape is rapidly
moving beyond devices that merely quantify our steps and sleep, entering an era
where wearables are becoming true agentic partners. The theme of this report,
"Strapped In," reflects this deepening symbiosis, where technology is no longer just
on our bodies, but is increasingly woven into the fabric of our cognitive
processes—able to remember, reason, and act on our behalf. This transformation is
not the result of isolated hardware launches but rather a powerful confluence of three
distinct yet interconnected technological pillars that have seen significant
advancements this week.

The first pillar is the maturation of Agentic Al, a form of artificial intelligence that
operates with memory and a degree of autonomy. This is powerfully demonstrated by
the announcement of Brilliant Labs' "Narrative" system, an Al with long-term memory
designed to serve as a personal oracle, and Anthropic's release of a "Computer Use"
capability, which allows an Al to operate graphical user interfaces like a human.' This
leap from responsive assistants to proactive agents is the primary catalyst for the new
wave of human-computer integration.

The second pillar is the development of Foundational Models for "Messy" Reality.
For years, the potential of wearable Al has been hampered by the imperfect,
fragmented data streams generated in real-world use. This week, Google Research
unveiled its LSM-2 model with Adaptive and Inherited Masking (AIM), a breakthrough
specifically designed to learn from and operate effectively with the incomplete data
characteristic of wearable sensors.? This addresses a core technical barrier, paving



the way for more reliable and robust on-device intelligence.

The third pillar consists of Advanced, Practical Biosensors. Technological novelty
alone is insufficient for mass adoption; practicality and scalability are paramount. The
development of a reusable, low-cost smart wound monitor by researchers at RMIT
University exemplifies this trend.” By creating a sensor platform that is not only
technologically advanced but also designed for cost-effective, real-world deployment,
researchers are overcoming the economic and logistical barriers that have historically
relegated such innovations to the laboratory.

Collectively, these developments signal the dawn of an "intelligence-first" era for
wearables. The primary driver of innovation is no longer the hardware form factor
alone, but the power, generality, and adaptability of the underlying Al models. The
physical device is evolving into a sophisticated vessel for these increasingly capable
digital "brains.” This report will analyze these key launches and research
breakthroughs, exploring their applications and the strategic challenges they present.
The evidence from the past week suggests a new competitive landscape is forming,
one that will be defined not by standalone gadgets, but by the strength and
coherence of their integrated Al ecosystems.

Key Launches: The New Wave of Intelligent Eyewear and
Companion Devices

The hardware announced this week provides a tangible manifestation of the shift
towards deeper human-computer integration. The most significant launches are not
defined by incremental improvements in screen resolution or processor speed, but by
their explicit design as platforms for agentic Al, transforming them from simple
accessories into extensions of the user's cognitive abilities.

A. Brilliant Labs Halo: The Al-First Wearable as a Personal Oracle

Brilliant Labs' announcement of the Halo Al glasses represents a direct challenge to
the established smart glasses market, positioning the device not as a tool for media



consumption or social media capture, but as a dedicated "Al wearable".” Priced at a
competitive $299 and weighing just over 40 grams, Halo targets the same price point
as the Ray-Ban Meta glasses but offers a fundamentally different value proposition.
Where Meta focuses on capturing and sharing the user's world, Halo focuses on
augmenting the user's mind.’

The design philosophy reflects this focus on everyday, unobtrusive integration. The
majority of the technology is housed within the temples and temple tips, allowing the
glasses to maintain a casual eyewear aesthetic and avoid the “"chunky block on one's
face" look that has plagued previous generations of smart eyewear." Information is
relayed to the user via a 0.2-inch full-color microOLED heads-up display that projects
a "retro arcade-style UI" into the wearer's field of view, providing contextual
information without creating a fully immersive or distracting virtual screen.’ This
minimalist display is a strategic choice, prioritizing glanceable, Al-driven information
over the virtual monitor setup offered by competitors like Viture.

The true innovation of Halo, however, lies in its sophisticated, multi-layered Al system,
which is built on three core capabilities that together create a deeply integrated user
experience.

Core Al Capabilities - The Three Pillars of Integration

1. Noa (Conversational Agent): At its base level, Halo is powered by Noa, a
conversational Al assistant. Unlike simple voice assistants, Noa utilizes the
onboard low-power optical sensor and microphone array to perceive the user's
environment in real time, enabling it to provide contextual awareness.' The
significant advancement in the Halo implementation is that Noa has been
upgraded to be
agentic. It can move beyond simply responding to queries and can now act on
commands, such as muting the microphone and camera or putting the glasses
into sleep mode, based on a user's spoken instruction.’ This elevates the assistant
from a passive tool to an active system controller.

2. Narrative (Long-Term Agentic Memory): The most profound and potentially
transformative feature of the Halo glasses is "Narrative," a patent-pending system
described as a "long-term agentic memory"." This system goes far beyond the
capabilities of a standard Al assistant by creating a private, personalized, and
persistent knowledge base derived from the user's first-person experiences. By



analyzing the audio and visual context of the user's life, Narrative is designed to
help recall details from conversations, objects, or events "years or even decades
later"." It functions as a true extension of human memory, capable of answering
questions like "What was the name of the person | met at the conference last
month?" To address the obvious and significant privacy implications of such a
system, Brilliant Labs states that all rich media collected is converted into an
“irreversible mathematical representation,” creating a private knowledge graph
that is not directly accessible as raw audio or video.” The success of this feature
will be a direct test of whether users are willing to trade deep personal data for
the powerful utility of an augmented memory.

3. Vibe Mode (Voice-Driven App Creation): Pushing the boundaries of user
interaction further is "Vibe Mode," an experimental feature that allows users to
create custom applications for the Halo glasses using natural language voice
commands, entirely removing the need for traditional coding." A user can
describe the functionality they want—for instance, a custom navigation app—and
Noa will query its Al coding agent to build, display, and run the application in
seconds.’ These user-generated apps can then be shared with other Halo users
or remixed to build upon existing functionality. This feature represents a radical
democratization of software development, turning the wearable into a
programmable platform that can be dynamically tailored to individual needs and
workflows through simple conversation.

Technical Specifications and Strategic Choices

The Halo's hardware is purposefully designed to serve its Al-first mission. It is
powered by an Alif B1 processor, which features a Cortex-M55 CPU and, crucially, a
dedicated Neural Processing Unit (NPU) to handle Al tasks efficiently on the device.®
This on-device processing capability is essential for both performance and privacy.

The sensor suite is also a reflection of this strategic focus. Instead of a high-resolution
camera designed for photography and video, like the 12MP sensor on the Ray-Ban
Meta, Halo uses a low-power optical sensor. Its primary purpose is to provide just
enough visual data for Al inference—allowing Noa to "see" the world—while optimizing
for battery life.” Brilliant Labs claims this approach, combined with a novel imaging
and compression technique, allows for up to 14 hours of typical use on a single
charge, a significant advantage over competitors.'



Perhaps most strategically, Brilliant Labs has committed to an open-source model.
Halo is being marketed as the "world's only fully open-source Al glasses," with its
software, running on the ZephyrQOS, available on GitHub.’ This is a direct
counter-strategy to the closed, proprietary ecosystems of giants like Apple and Meta.
By fostering a community of developers and tinkerers, Brilliant Labs aims to accelerate
innovation and build a loyal user base, betting that an open platform can out-compete

the polished but restrictive walled gardens of its larger rivals.

Competitive Landscape Analysis

The strategic choices made by Brilliant Labs become clearer when Halo is compared
directly with its key competitors. The following table highlights the fundamental
differences in their market positioning and technological approaches.

Feature

Brilliant Labs Halo

Ray-Ban Meta Smart
Glasses

Xreal One

Primary Function

Al-First Augmentation
& Agentic Memory

Social Capture & Al
Assistant

Portable Virtual
Monitor

Display Technology

0.2" Micro-OLED
(Heads-Up UlI)

Indicator LED Only

Dual Micro-OLED
(Immersive Display)

Core Al Capabilities

Agentic Memory
(Narrative), Voice
Coding (Vibe Mode),
Real-Time Context

Meta Al (Visual &
Audio), Live
Streaming

N/A (Relies on Host
Device)

Software)

On-Device Alif B1 NPU for Al Yes (Qualcomm ART1 No (Dependent on
Processing Tasks Gen 1) Host)
Camera/Sensor Low-Power Optical 12MP Camera for N/A
Focus Sensor for Al Social Capture

Inference
Open Source Yes (Hardware & No No




Battery Life Up to 14 hours 4-6 hours 3-4 hours
(Claimed)

Price (at launch) $299 $299 $499

This comparison underscores a critical divergence in the market. While all are "smart
glasses," their core purpose is vastly different. The Halo glasses are not just another
piece of hardware; they are the physical embodiment of a new philosophy of
human-computer interaction, where the device's primary role is to serve as a host for
an intelligent, agentic partner. This decoupling of hardware from intelligence is a
defining trend. The most compelling feature of the Halo is not its physical form but the
sophisticated, multi-layered Al system it enables. This suggests that the future of
wearables will be a platform war, where victory will belong to the companies that
control the most powerful Al models and the most vibrant developer ecosystems, not
necessarily those with the most fashionable frames alone.

Furthermore, the introduction of "agentic memory" as a core feature represents a
potential new killer application for wearables. Brilliant Labs' "Narrative" system is not
merely an incremental improvement to an Al assistant; it is an attempt to augment a
fundamental human function: memory. The value proposition of a persistent, private,
and searchable knowledge base of one's own life is immensely powerful.' However,
this utility is inextricably linked to a profound privacy trade-off. The success of such a
feature will depend entirely on the user's trust in the company's privacy architecture
and its promise of an "irreversible mathematical representation” of data.” This will
inevitably force the entire industry to move beyond vague privacy policies toward
provable, transparent, and auditable data handling protocols, making privacy a central
battleground in the competition for the user's trust.

B. The Meta Camera Smartwatch: A Revived Vision for Multi-Modal Al Input

Adding another layer to the week's developments, a report from DigiTimes,
corroborated by multiple technology news outlets, indicates that Meta is reviving its
ambitious smartwatch project, which was reportedly shelved in 2022."° Development
is said to have restarted in early 2024, with a potential teaser or full reveal anticipated
at the Meta Connect developer conference scheduled for September 17, 2025."




The significance of this revival lies not in the re-emergence of the hardware itself, but
in the radical strategic shift of its value proposition, a shift made possible only by the
recent, rapid advancements in multi-modal Al. The original concept, codenamed
"Milan," featured a detachable design with two cameras (a 5MP front-facer and a
12MP rear camera) and was widely viewed as a gimmicky device for taking
wrist-based photos."” In the context of 2025, however, the device is no longer just a
camerg; it is a critical

multi-modal input sensor for a much broader Al ecosystem.™

The revived smartwatch is reportedly being positioned as a companion device for
Meta's upcoming smart glasses (rumored to be codenamed "Celeste") and is
designed to "enhance the metaverse experience".’’ This framing is key. While a
wrist-mounted camera for photos felt superfluous in 2022, a camera intended as a
visual input for an Al—much like the one on the Ray-Ban Meta glasses—makes perfect
strategic sense today."

The power of this approach lies in multi-modal data fusion. A smartwatch can provide
data streams that are impossible for glasses to capture alone. The watch's camera
offers a different perspective from the first-person view of glasses, while its onboard
sensors can simultaneously capture motion data from the wrist (via its IMU) and
physiological data (e.g., heart rate, electrodermal activity). An advanced Al can fuse
these disparate data streams—the what (visual from glasses), the where (location
from phone/glasses), the how (motion from watch), and the physiological reaction
(biosensors from watch)—to build a far more complete and accurate model of the
user's context, activity, and intent. This strategy indicates that Meta is not simply
building standalone products, but is architecting a personal wearable ecosystem,
where each device contributes unique data to a central, intelligent core.”® The revived
camera-watch is a crucial piece of that multi-modal puzzle.

Breakthrough Research: Building the Foundations of Integration

While new hardware captures headlines, the true engine of the "Strapped In" future is
the foundational research in software and hardware that enables these new forms of
integration. The past week saw pivotal announcements from major research labs that
address the core challenges of creating truly intelligent, reliable, and practical



wearable systems.

A. From Interface to Agent: Anthropic's "Computer Use" Capability

Anthropic announced a new capability for its Claude 3.5 Sonnet Al model that
represents a fundamental paradigm shift in human-computer interaction: "computer
use".? Available in public beta via an AP, this feature moves beyond the established
"tool use" model, where an Al interacts with software through structured, pre-defined
Application Programming Interfaces (APIs). Instead, the model can now interact
directly with a computer's graphical user interface (GUI) in the same way a human
does.?

The technical mechanism behind this leap is both clever and complex. The Al works by
analyzing screenshots of the computer screen, visually identifying interactive
elements like buttons and text fields, and then calculating the precise pixel
coordinates required for an action. It can then execute commands to move a cursor,
click, drag, and type text into any application.” This process transforms the Al from an
operator that needs specially designed tools into an agent that can learn to use any
tool designed for a person.

The significance of this for the future of wearables cannot be overstated. This
capability is the key to unlocking true agentic behavior. A wearable Al powered by this
technology would no longer be confined to a "walled garden" of supported apps with
specific APIs. It could, in theory, operate any software on a connected phone or
computer. A user could issue a high-level verbal command to their smart glasses,
such as, "Find the research paper | was reading yesterday, summarize the abstract,
and email it to my colleague," and the Al could perform the entire sequence of
actions: opening a file manager or web browser, locating the document, using a PDF
reader to extract the text, opening an email client, and sending the message, all
without any of the applications needing a specific “Claude integration".? This elevates
the wearable from an information retrieval device to a powerful, multi-step task
automation engine.

This capability is, however, still in its nascent stages. Anthropic is transparent about its
limitations, describing the feature as "experimental,” "cumbersome and error-prone,"
with particular challenges in performing fluid actions like scrolling and dragging.? Its
performance on the OSWorld benchmark for GUI interaction, while state-of-the-art



for an Al at 14.9%, remains far below human-level proficiency of 70-75%."
Furthermore, the process is currently slow and can be computationally expensive, as
processing a series of screenshots consumes a significant number of tokens.™
Despite these early hurdles, the shift from "tool use" to "GUI interaction" is a
foundational breakthrough that dramatically expands the potential scope of wearable
Al agents.

B. Taming Noisy Data: Google's LSM-2 with Adaptive and Inherited Masking (AIM)

While Anthropic's work addresses what a wearable Al can do, research from Google
tackles the equally critical problem of what it can understand. A fundamental
challenge for wearable technology has always been the "messy data problem."
Real-world sensor data streams are inherently incomplete and noisy due to a host of
unavoidable factors: users remove devices for charging, motion artifacts corrupt
readings, sensors fail intermittently, and battery-saving modes deactivate certain
functions.?® Historically, Al models have dealt with this in one of two suboptimal ways:
either by aggressively filtering and discarding incomplete data, leading to significant
information loss, or by using imputation methods to fill in the gaps, which risks
introducing statistical biases and artifacts.?

This week, Google Research introduced a powerful solution to this long-standing
problem with its Large Sensor Model 2 (LSM-2), a new foundation model for
wearables trained with a novel self-supervised learning technique called Adaptive and
Inherited Masking (AIM).* The core innovation of AIM is that it does not try to "fix" the
messy data; instead, it

learns directly from it. The model is architected to treat missingness not as an error,
but as a natural and expected feature of the data stream. It uses a sophisticated
dual-masking approach, inspired by Masked Autoencoders, that teaches the model to
become robust to these gaps by learning the underlying structure of the physiological
signals.”

This breakthrough is a prerequisite for reliable, mainstream on-device health Al. By
building a model that is resilient to data imperfection, Google has created a more
trustworthy engine for continuous, personalized health monitoring. The LSM-2 model,
trained on 40 million hours of multimodal sensor data, can produce robust and
generalizable representations of a user's physiological state, which are useful for a



wide variety of downstream health tasks like classifying hypertension and anxiety,
regressing for BMI, and recognizing complex activities.”

The model's resilience is empirically demonstrated. In experiments where sensor data
was intentionally removed to simulate real-world failures, the LSM-2 model's
performance drop was, on average, 73% smaller than its predecessor, which was
trained on imputed data.” This means that insights derived from an LSM-2-powered
wearable are far more likely to remain accurate and stable even when the incoming
data is fragmented. While not as publicly visible as a new hardware launch, this work
on taming messy data is a critical, foundational step toward moving wearable health
applications from the realm of general wellness tracking to providing clinically relevant
insights that both users and medical professionals can trust.

C. Beyond the Surface: RMIT's Reusable Smart Wound Sensor

The final piece of the integration puzzle is the sensor hardware itself. For wearable
technology to make a meaningful impact, particularly in medicine, it must be not only
technologically advanced but also practical, affordable, and scalable. Research from
RMIT University in Australia, published this week, presents a smart wound sensor that
directly addresses these real-world barriers to adoption.®

The team at RMIT developed a flexible, wearable wound monitoring device that
integrates multiple sensors to track key indicators of healing. It continuously measures
inflammation, pH levels, and temperature—all critical biomarkers that can signal
infection or chart the progress of recovery—and transmits this data remotely to a
clinician via a Bluetooth connection.® This allows for continuous monitoring without
the need for frequent, disruptive, and potentially infection-causing removal of wound
dressings.

While smart bandages are not a new concept, the key innovations of the RMIT device
lie in its focus on practicality and cost-effectiveness. First, the device is designed to
be reusable, a significant departure from the disposable models often proposed,
which makes it a more sustainable and economical solution for long-term chronic
wound care.” Second, its components are biocompatible and have been designed to
fit seamlessly into existing medical device manufacturing workflows. The researchers
estimate that this could bring the production cost to below $5 per unit when



manufactured at scale, a price point that makes widespread deployment feasible.’

This innovation is built upon a patented, high-resistivity silicon-based sensor platform
developed at RMIT. This platform technology is not limited to wound care; it has
proven effective at detecting multiple biomarkers for various ailments. The same
research group is leveraging this platform for other med-tech applications, including
bedding sensors to monitor sleep quality in aged care facilities and a wearable heart
monitor that is now progressing toward commercialization.® This demonstrates a
scalable and versatile research pipeline that is focused on translating advanced
sensor technology into practical, affordable solutions that can overcome the adoption
hurdles of the healthcare industry.

Applications: Where Integration Creates Value

The convergence of agentic Al, robust data models, and practical biosensors is
unlocking a new suite of applications that move wearables from passive observers to
active participants in our lives. The developments of the past week point to tangible
value creation across healthcare, enterprise, and personal computing.

A. Proactive Healthcare and Diagnostics

The most immediate and profound impact of these integrated technologies will be in
healthcare, enabling a shift from a reactive to a proactive and predictive model of
care.

The smart wound sensor from RMIT University is a prime example of this shift in
action. In Australia alone, chronic wounds affect half a million people and cost the
healthcare system $3 billion annually.”® The standard practice of periodically removing
dressings for manual inspection is labor-intensive, painful for the patient, and
introduces infection risk. The RMIT sensor, by providing continuous, remote monitoring
of key biomarkers like temperature and pH, allows clinicians to intervene at the earliest
sign of infection or healing complications, reducing the need for disruptive physical
checks and improving patient outcomes.® This model of care—continuous, remote,



and data-driven—can be extended to manage a wide range of chronic conditions.

The engine that will power this broader vision is a model like Google's LSM-2. Its
ability to reliably analyze long-term, "messy" biosignal data is the key to unlocking
early disease detection from consumer wearables. Research has shown that subtle,
longitudinal changes in data from electrodermal activity, skin temperature, and
accelerometers can be predictive of migraines.” With a robust model like LSM-2,
which is specifically trained to handle the inherent noise and gaps in such data, a
consumer smartwatch could one day detect the pre-symptomatic physiological
patterns associated with conditions like hypertension, anxiety, or sleep apnea,
prompting a user to seek clinical evaluation long before symptoms become acute.®

Within clinical settings, Al-powered smart glasses are already creating value. Devices
like the Vuzix M400 and those from other manufacturers are used by surgeons for
hands-free access to patient data, for remote consultation with experts, and for
medical training, where students can see a procedure from the surgeon's first-person
perspective.” The integration of an agentic Al, such as Claude with its "computer use"
capability, could supercharge these applications. A surgeon in the operating room
could verbally query a patient's entire medical history, ask the Al to analyze a live
video feed from an endoscope for anomalies, or have it control other operating room
equipment via its GUI.? This creates a truly interactive and intelligent clinical
environment, enhancing the capabilities of the medical professional. Recent literature
reviews confirm the growing potential for Al-powered smart glasses in telemedicine,
personalized health management, and even alleviating anxiety in pediatric patients
during medical procedures.?

B. The Augmented Enterprise: Productivity and Industrial Use Cases

The enterprise has long been a proving ground for wearable technology, and the
latest advancements are set to significantly enhance productivity, safety, and
knowledge management in industrial settings.

Remote assistance and field service is one of the most mature markets for AR smart
glasses.?” A technician in the field wearing a device like the RealWear HMT-1 or Vuzix
M400 can stream their point-of-view to a remote expert, who can then guide them
through a complex repair or inspection.®® This model has been successfully deployed
by companies like BMW, which saw repair times fall by up to 75%, and Clorox, which



uses the technology for remote audits.*® The introduction of Anthropic's "computer
use" capability could revolutionize this workflow. The "remote expert" could be an Al
that not only advises the technician but also directly operates the diagnostic software
on their tablet or laptop, running tests and retrieving data on their behalf, further
streamlining the process.?

Beyond immediate assistance, these new wearables offer powerful tools for agentic
knowledge management. Brilliant Labs' Halo glasses, with their "Narrative" long-term
memory system, could be a transformative tool for any organization with a skilled field
workforce.' Imagine an experienced field engineer whose entire workday—every
inspection, repair, and troubleshooting conversation—is captured, analyzed, and
indexed into a secure, searchable knowledge base. This creates an invaluable
repository of institutional knowledge that can be used for training new employees,
troubleshooting rare problems, and identifying systemic issues across a fleet of
equipment.

In logistics and manufacturing, AR glasses are already demonstrating significant ROL.
By overlaying digital information onto a worker's view of the real world, these devices
provide hands-free instructions for tasks like order picking in a warehouse or complex
assembly on a production line.?” A well-documented case study from Boeing showed
that using AR to guide the installation of complex wiring harnesses reduced
production time by 25% and cut human error to nearly zero.?” The ability to rapidly
create custom applications on the fly with a feature like Halo's "Vibe Mode" could
empower floor managers and process engineers to prototype and deploy new visual
workflows in minutes, without needing to go through a lengthy corporate IT
development cycle, allowing for continuous and agile process optimization.’

C. The Future of Personal Computing and Entertainment

The combination of agentic Al and advanced wearables points toward a new paradigm
for personal computing, one that is more conversational, contextual, and seamlessly
integrated into our daily lives.

The fusion of an agentic Al like Claude, equipped with "computer use" capabilities,
and a heads-up display like that on the Halo glasses, enables a future where we
manage our digital lives through natural language conversation." A user could simply
state a high-level goal, such as, "Book a table for two at a highly-rated Italian



restaurant near me for 8 PM tonight, and add it to my calendar," and the Al could
perform the entire sequence of tasks: opening a browser or app, searching for
restaurants, checking reviews, making a reservation through the website's interface,
and creating a calendar event, all without the user ever touching a screen. This
represents a profound shift from manual, app-centric interaction to goal-oriented,
agent-driven automation.

In entertainment, while devices like Halo are explicitly not designed to be immersive
VR headsets, their ability to provide contextual visual information opens up new
possibilities for ambient and personalized media experiences. The display is capable
of showing "imagery, emoji, and little visual indicators" that can complement other
activities.” An Al with real-time contextual awareness could leverage this to enhance
media consumption. For example, it could display lyrics when a song is playing, show
actor biographies and trivia during a movie, or provide player stats during a live sports
broadcast. As these Al agents build a deeper understanding of a user's preferences
through features like Halo's "Narrative," they could begin to deliver highly personalized
and contextual entertainment prompts and experiences, further blurring the line
between our digital and physical worlds.

Challenges and Strategic Considerations

Despite the immense potential demonstrated by the past week's developments, the
path to widespread adoption of these deeply integrated technologies is fraught with
significant challenges. The very features that make these devices so powerful also
introduce profound technical, social, and ethical hurdles that the industry must
navigate with extreme care.

A. The Privacy Paradox: Always-On, Always-Listening Devices

The core conflict of this new generation of wearables is a classic privacy paradox: the
most compelling features are also the most invasive. The concept of an "always-on"
device with a microphone and optical sensor feeding a long-term agentic memory
system, as proposed with Brilliant Labs' Halo, creates unprecedented privacy risks.*



The first and most obvious risk is to the user. These devices are designed to collect a
continuous, multi-modal stream of highly personal, sensitive, and confidential data.
This data is a valuable target for malicious actors, and a security breach could expose
the most intimate details of a person's life. Furthermore, there are well-founded
concerns that the companies collecting this data could monetize it by selling it to
third-party advertisers or data brokers, or that it could be used for discriminatory
purposes in areas like insurance or employment.* While Brilliant Labs offers
assurances that data is protected via an "irreversible mathematical representation,”
the technical specifics of this process remain opaque.’ For users to adopt such
technology, the industry will need to move towards transparent, auditable, and
perhaps even open-source privacy architectures that give users true control and
verification.

The second, and perhaps more complex, risk is to bystanders. An always-on wearable
camera and microphone do not just record the user; they record everyone and
everything in the user's vicinity, raising serious issues of consent for non-users who
are captured in the data stream.*” This creates significant social friction. The discreet
nature of these sensors blurs the lines of social etiquette and what is considered
acceptable public behavior.*> Compounding this issue is the design choice on a device
like Halo to not include a prominent recording indicator light, a feature present on the
Ray-Ban Meta glasses specifically to alert bystanders.® The absence of such a signal
could lead to an environment of suspicion and distrust, hindering social acceptance
and potentially leading to outright bans of such devices in private or sensitive
locations like restrooms, locker rooms, or corporate offices.*

B. The Adoption Gauntlet: From Lab to Life

Beyond the societal challenges, there remains a gauntlet of technical and usability
hurdles that must be overcome before these technologies can move from the labs of
early adopters into the mainstream.

Technical and Usability Hurdles

The new agentic capabilities, while groundbreaking, are still in their infancy.



Anthropic's own documentation and early reports on its "computer use" feature
highlight that it is currently slow, error-prone, and can behave unpredictably.” For a
user, a single failure in a multi-step automated task can be more frustrating and
time-consuming than simply performing the task manually. Achieving the high level of
reliability necessary for a seamless user experience is a monumental engineering
challenge.

Power consumption and battery life remain a perennial obstacle for wearable
technology. While Brilliant Labs' claim of 14 hours of battery life for Halo is impressive,
this is for "typical use"." Continuous, heavy Al processing, especially involving visual
data, is an incredibly energy-intensive task. Achieving true, all-day battery life for a
device that is genuinely "always-on" and "always-thinking" will require further
breakthroughs in low-power processing and battery technology.*

Finally, cost and form factor, while improving, are still barriers. A $299 price tag for
Halo is accessible to many, but it is still a significant purchase for a new product
category with unproven utility." For the most advanced forms of integration, such as
neural interfaces, the barriers are orders of magnitude higher. The cost, immense
surgical risk, and complexity of implantation render these technologies completely
inaccessible and inappropriate for non-medical, consumer use cases in their current
form.*®

The Final Frontier: Neural Interface Challenges

Brain-computer interfaces (BCls) represent the ultimate expression of the "Strapped
In" theme, but they also face the most daunting challenges. The central issue is a
fundamental trade-off between invasiveness and signal fidelity. Non-invasive BCI
methods, such as electroencephalography (EEG), are safe and relatively easy to use,
but they record signals from the scalp that have a low spatial resolution and a poor
signal-to-noise ratio, making them susceptible to artifacts from muscle movement
and environmental noise.* This limits their bandwidth and the complexity of the tasks
they can control.

Conversely, invasive BCls, which involve surgically implanting microelectrode arrays
directly into the brain tissue, can record high-fidelity neural signals with single-neuron
resolution.” This enables remarkable feats, such as allowing paralyzed individuals to
control robotic limbs with their thoughts. However, this performance comes at the



cost of significant surgical risks, including infection and damage to brain tissue.
Furthermore, the body's natural immune response can lead to the formation of scar
tissue around the implant, which can degrade signal quality over time, posing a major
challenge to long-term stability and reliability.*

Beyond the technical and medical hurdles lie a host of security and ethical
nightmares. The prospect of a BCl being hacked is a security threat of the highest
order. A malicious actor who gains control of a BCI could potentially alter a user's
perceptions, manipulate their actions, or even induce experiences against their will.*’
This raises profound, almost existential, questions about personal autonomy, identity,
privacy, and consent that society, regulators, and the technology industry are not yet
remotely equipped to answer.

Outlook: The Near-Term Trajectory of Human-Computer
Integration

The developments of the past seven days have crystallized a set of trends that will
define the near-term trajectory of wearable technology. The analysis presented in this
report points to a future where the fusion of human and machine intelligence
accelerates, driven by software advancements and ecosystem strategies, while
simultaneously confronting profound human-centric challenges.

The most crucial overarching trend is the definitive shift in the center of gravity of
wearable innovation from hardware to artificial intelligence. The foundational models
emerging from major research labs like Google and Anthropic are providing the
powerful, general-purpose "brains" that are redefining what wearables can do.
Meanwhile, hardware companies, from nimble startups like Brilliant Labs to
established giants like Meta, are now racing to build the ideal "bodies"—the glasses,
watches, and other form factors—to house these intelligent agents and deliver their
capabilities to the user. This dynamic will increasingly favor companies that can either
build or leverage the most powerful Al platforms and cultivate the most vibrant
developer ecosystems.

The "Strapped In" future of deep human-computer integration will continue to
accelerate along three primary vectors in the near term:

1. The Proliferation of Agentic Features: The concepts of "agentic memory" and



"voice-based coding" introduced with Brilliant Labs' Halo are unlikely to remain
niche features. Competitors will likely race to develop and deploy similar
capabilities that augment core human cognitive functions. Al assistants will evolve
from passive responders that answer questions to proactive agents that can
understand high-level goals and execute complex, multi-step tasks across a wide
range of applications, both on-device and in the cloud.

2. The Rise of the Wearable Ecosystem: The strategic focus will continue to shift
away from standalone, single-purpose devices toward interconnected systems.
The revived Meta smartwatch, positioned as a companion to smart glasses, is a
clear indicator of this trend. The future of personal wearables lies in a
constellation of devices—such as glasses, watches, and earbuds—that work in
concert, each providing unique, multi-modal data streams that are fused by a
central Al to create a rich, holistic, and highly accurate understanding of the
user's context and intent.

3. The Dawn of Practical Al for Health: The foundational problem of "messy data"
in real-world wearable use is finally being solved by models like Google's LSM-2.
This breakthrough is the key that will unlock more reliable and clinically relevant
health insights from consumer devices. The industry will begin to move beyond
simple wellness metrics like step counting and heart rate tracking toward
proactive, personalized health monitoring, including early disease detection,
chronic condition management, and truly individualized wellness
recommendations.

In conclusion, the ultimate vision of being "Strapped In" is a future where our wearable
technology acts as a seamless, personalized, and proactive partner, augmenting our
abilities and simplifying our interaction with the digital world. The breakthroughs in
agentic Al, robust data modeling, and practical sensor design detailed in this report
have laid the essential software and hardware foundations for this future. The primary
challenges that lie ahead are no longer purely technical. As the integration between
human and machine deepens, the most critical hurdles will be the profoundly human
ones: navigating the complex and delicate balance between utility and privacy, and
building the social acceptance and, most importantly, the user trust that this new era
of personal computing will demand. The companies that can master these
human-centric challenges will be the ones that define the next chapter of our
relationship with technology.
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