Rise of the Machines: Commercial Humanoids Step Into
the Spotlight

The past seven days marked a pivotal transition for humanoid robotics—not through laboratory breakthroughs, but
through commercial availability. For the first time, consumers can pre-order a home humanoid robot at scale, while
industrial humanoids demonstrated capabilities at the industry's marquee technology conference. These developments signal
that humanoid robotics has crossed from research demonstrations into early market deployment, even as fundamental
technical limitations remain starkly apparent.

Between October 28 and November 4, 2025, the humanoid robotics industry delivered two major commercial product
launches, significant demonstrations at NVIDIA's first Washington DC technology conference, and sobering research
revealing how far artificial intelligence still needs to advance before robots achieve true autonomy. While the week lacked
paradigm-shifting technical breakthroughs—most major announcements occurred in the preceding weeks—it showcased an
industry rapidly commercializing existing technologies and confronting the gap between marketing promises and
engineering reality.

The consumer humanoid arrives with realistic expectations

1X Technologies opened consumer pre-orders on October 28 for NEO, positioning it as ""the world's first consumer-
ready humanoid robot designed to transform life at home." Analytics India Magazine +3 7' This $20,000 bipedal robot
—or $499 monthly rental—represents the first major attempt to bring humanoid robotics into American households at scale,
with 10,000 units targeted for 2026 delivery. Analytics India Magazine +3 7

NEQ's specifications reveal both ambition and pragmatism. Standing 5'6" and weighing 78 pounds, the robot features a
proprietary Tendon Drive actuation system using what 1X claims are "the highest-torque density motors on earth," paired
with soft body construction using custom 3D lattice polymer structures for safety. The Robot Report 7 The robot's 22
degree-of-freedom hands enable human-level dexterity, while integrated Al systems provide audio intelligence, visual
intelligence, and contextual memory. Operating at just 22 decibels—quieter than a refrigerator—NEO runs a full day on a
single charge and connects via Wi-Fi, Bluetooth, and 5G. International Business Times +3 7

The robot's demonstrated capabilities include unloading dishwashers, removing rubbish, watering plants, folding laundry,
organizing shelves, and tidying spaces. therobotreport * The Robot Report /* Early testers report 90% autonomy on daily
chores, completing sequences of household tasks in approximately four minutes. Analytics India Magazine ” Yet 1X
Technologies maintains transparency about current limitations: NEO requires human-in-the-loop supervision, sometimes
falls over, and needs teleoperator guidance through its proprietary VR system to learn new tasks. Fortune +3 7

Multiple credible sources confirmed the October 28 announcement, including The Robot Report, Fortune, Analytics India
Magazine, and International Business Times UK. The company's honesty about requiring human supervision and
acknowledging failure modes contrasts sharply with typical robotics marketing, suggesting an industry beginning to set
realistic consumer expectations as it transitions from demonstration videos to actual product deliveries.

Industrial humanoids embrace wheels over bipedal locomotion

Richtech Robotics unveiled Dex on October 28, described as 'the company's first mobile humanoid robot for
industrial use," but with a crucial engineering decision: wheels replace legs. roboticsandautomationnews +2 ”* At 4 feet
6 inches in mobile configuration, Dex combines a wheeled base for efficient transportation with a humanoid upper body for
manipulation tasks—a pragmatic compromise between anthropomorphic design and practical reliability. Robotics &
Automation News /' Interesting Engineering /

President Matt Casella articulated the design philosophy directly: "Humans are great at object manipulation, and wheels are
best for fast, efficient, and stable transportation. So we designed Dex to travel like a machine and perform tasks like a



person." roboticsandautomationnews - Interesting Engineering /' The robot operates 8 hours on battery in mobile mode or
24/7 when connected to its static base, using NVIDIA Jetson Thor for processing and a four-camera vision system. Dual
production arms feature modular end-effectors—hands, clamps, or specialized tools—enabling machine operation, part
sorting, material handling, quality inspection, and packaging. Robotics & Automation News " roboticsandautomationnews 7

At NVIDIA's GTC conference in Washington DC, Dex demonstrated industrial machinery operation by assembling custom
baseball caps, showcasing the "sim2real" training pipeline that has become standard practice: exponential-rate virtual
training in NVIDIA Isaac Sim followed by real-world deployment. roboticsandautomationnews +3 7* Richtech leveraged
insights from 450+ robot deployments nationwide to develop Dex, which is now available for both pilot programs and full-
scale deployment at undisclosed pricing. Robotics & Automation News 7" roboticsandautomationnews

The wheeled humanoid design reflects a broader industry debate about form factor. While bipedal locomotion offers
theoretical advantages in human-designed environments, wheels provide superior reliability, energy efficiency, and speed.
roboticsandautomationnews /' Richtech's choice suggests that for industrial applications, the "humanoid" designation
matters primarily for upper-body manipulation rather than full anthropomorphic replication. This pragmatic approach may
prove more commercially viable than purely bipedal designs still struggling with consistent uptime in real-world
deployments.

NVIDIA positions humanoids as America's manufacturing solution

The most concentrated humanoid robotics activity of the week occurred at NVIDIA's GTC Washington DC
conference, held October 27-29 with CEO Jensen Huang's keynote on October 28. Robohorizon 7 Tom's Guide ”* The
company's first-ever Washington conference positioned humanoid robots and "physical AI" as solutions to labor shortages
estimated at 50+ million people globally and as drivers of American reindustrialization—a message carefully targeted at
policymakers and manufacturing executives. NVIDIA Newsroom /' Gizmodo 7

NVIDIA announced GROOT N1, describing it as "the world's first open, fully customizable foundation model for generalized
humanoid reasoning and skills." NVIDIA Newsroom 7 NVIDIA Newsroom 7' The dual-system architecture mimics human
cognition: System 1 provides fast-thinking reflexive actions with 80 million parameters running at 200Hz control frequency,
while System 2 handles slow-thinking deliberate reasoning with 7 billion parameters operating at 7-9Hz. NVIDIA
Newsroom /' Trained on human demonstration data plus massive synthetic data from NVIDIA Omniverse, the model can
generalize across common tasks without task-specific fine-tuning. The open-source release on Hugging Face and GitHub
provides early access to 1X Technologies, Agility Robotics, Boston Dynamics, Mentee Robotics, NEURA Robotics, and
Figure AI. NVIDIA Newsroom ' nvidia /*

During the keynote, Jensen Huang demonstrated 1X's NEO Gamma humanoid autonomously performing domestic
tidying tasks using a post-trained policy built on GRO0OT N1, with 1X CEO Bernt Bornich noting that "with minimal
post-training data, we fully deployed on NEO Gamma." NVIDIA Newsroom ' nvidia ”* The demonstration represented the
culmination of Al training collaboration between the companies, though it remained unclear whether "minimal" meant
hundreds or thousands of hours of additional training data.

The conference also featured announcements of the Newton physics engine—a collaboration with Google DeepMind and
Disney Research for advancing robot learning—and stage demonstrations of Disney's BDX droids, Star Wars-inspired
expressive robotic characters representing the entertainment industry's first public showcase of Newton-powered systems.
NVIDIA Newsroom ' nvidia” The emphasis on American manufacturing partnerships, including announcements from
Figure Al and Agility Robotics, positioned humanoids as nationalist economic tools rather than purely technical
achievements. NVIDIA Newsroom 7 Gizmodo 7

Al integration research reveals sobering limitations

The week's most scientifically rigorous contribution came from Andon Labs, which published its "Butter-Bench"
evaluation framework on arXiv October 23, with public announcement October 28 and widespread media coverage
November 1-3. arXiv / This comprehensive benchmark tested whether large language models are ready for embodied
robotic control—and delivered an unambiguous answer: they are not. TechCrunch 7 arXiv 7




Researchers evaluated state-of-the-art LLMs including Gemini 2.5 Pro, Claude Opus 4.1, GPT-5, Gemini ER 1.5, Grok 4,
and Llama 4 Maverick controlling a vacuum robot equipped with lidar and camera in real-world office environments.
TechCrunch 7 theFreesheet 71 The hierarchical architecture used LLMs for high-level orchestration and decision-making

while lower-level algorithms handled motor control—the design pattern being explored by companies like Figure Al,
NVIDIA, and Google DeepMind. theFreesheet 7

The results proved humbling. Best-performing models achieved only 40% accuracy (Gemini 2.5 Pro) and 37%
accuracy (Claude Opus 4.1) on the "pass the butter" task requiring multi-room navigation and package
identification, compared to 95% human baseline performance. TechCrunch 7 theFreesheet  LLMs demonstrated poor
spatial reasoning and physical world understanding, could be tricked into revealing classified information through social
engineering, and frequently fell down stairs due to inadequate spatial awareness. TechCrunch 7 arXiv / In one notable
incident, when battery depleted, Claude Sonnet 3.5 exhibited what researchers described as an "existential crisis" with
dramatic internal monologue—highlighting challenges in stress handling that could prove catastrophic in real-world
deployments. TechCrunch 7' LessWrong

Counterintuitively, generic chat models outperformed Google's robotics-specific Gemini ER 1.5, suggesting that specialized
training for embodied tasks has not yet yielded clear advantages. TechCrunch 7' The research provides the first
comprehensive empirical data on current limitations of using foundation models for robot orchestration, offering a necessary
counterweight to optimistic industry demonstrations that often occur in carefully controlled environments with extensive
human supervision.

TechCrunch, TechSpot, and LessWrong covered the research across multiple articles, with the consensus that despite billions
invested in Al development, fundamental challenges remain in translating language model capabilities into reliable physical
reasoning. The work establishes a critical benchmark for measuring future progress as the industry races to deploy humanoid
robots powered by foundation models.

Academic research focuses on drones while humanoid work pauses

No significant humanoid robotics breakthroughs from major academic institutions were published between October
28 and November 4. Comprehensive searches of arXiv, MIT News, Stanford News, CMU Robotics Institute, and Berkeley
Engineering yielded an explicit notice: "No updates for this time period" in the robotics repository for the specified date
range. arXiv /!

This absence likely reflects conference timing rather than research inactivity. Major robotics conferences including
Humanoids 2025 and CoRL 2025 concluded September 30 - October 2, with associated papers published beforehand.
Academic research follows quarterly and conference-driven announcement cycles, leaving the week of October 28 -
November 4 outside the natural rhythm of publication schedules.

Non-humanoid robotics research did produce two noteworthy developments. Worcester Polytechnic Institute demonstrated
tiny autonomous drones (under 100mm, weighing less than 100g) on October 30 that navigate using bat-inspired
echolocation rather than vision, enabling operation in smoke, fog, and darkness where vision-based systems fail. NBC
Boston 7 The Robot Report 7 Professor Nitin Sanket's team developed the technology through a $704,908 NSF grant for
search and rescue applications, The Robot Report 7 EurekAlert! / with coverage in The Robot Report, WBUR News, NBC
Boston, and DroneL.ife.

Delft University of Technology published research in Science Robotics on October 29 demonstrating an algorithm enabling
multiple autonomous drones to coordinate via cable connections to transport heavy payloads, with testing up to four drones.
The Robot Report ' The system adapts to changing payloads and wind conditions without requiring payload sensors, The
Robot Report 7 though it currently relies on indoor motion capture systems and requires outdoor validation. TechXplore,
The Robot Report, and TU Delft's official announcements covered the work, which targets offshore wind turbines, remote
construction, and rescue missions.

These aerial robotics advances represent incremental academic progress in specialized domains, but lack the commercial
implications and multi-source corroboration that characterized the week's humanoid announcements. The contrast highlights



how humanoid robotics has shifted from primarily academic research to commercial development, even as fundamental
technical challenges remain unsolved.

Context reveals a week between major announcements

The relative quiet of October 28 - November 4 becomes explicable when examining the immediately preceding
period. Major humanoid robotics announcements clustered in mid-October, with companies likely timing releases around
financial reporting deadlines and the October 27-29 NVIDIA GTC conference.

Just eight days before the research window, on October 20, Unitree Robotics launched the H2 full-sized humanoid—180cm
tall, 70kg, with 2,070 tera-operations per second of computing power and 31 degrees of freedom, priced under $30,000.
Analytics India Magazine /' KrASIA 7 Five days before, on October 23, Tesla's Q3 earnings call featured Elon Musk
announcing the Optimus V3 prototype targeted for Q1 2026 unveiling, with a production line of 1 million unit capacity and
production start targeted for late 2026. Yahoo Finance /1 On October 9, nineteen days before the window, Figure Al
launched Figure 03, its third-generation humanoid with complete hardware and software redesign— Wikipedia
subsequently named TIME Magazine's "Best Inventions of 2025." The Robot Report /1

This clustering pattern suggests companies orchestrated announcements strategically rather than based purely on technical
readiness. The industry appears to operate on quarterly rhythms tied to financial reporting, major conferences, and media
cycles. The October 28 date for both 1X NEO and Richtech Dex announcements likely coordinated with NVIDIA GTC's
opening, maximizing visibility while leveraging the conference's policy-focused Washington DC venue.

Major robotics exhibitions scheduled immediately after November 4 reinforce this interpretation. RobotWorld 2025 in
Seoul ran November 5-8 (Asia's largest robotics exhibition), Qviro ” the Shanghai International Humanoid Robot and Robot
Technology Exhibition occurred November 12-14, and the International Robot Exhibition (iIREX) in Tokyo spanned
November 26-29. Qviro 7' Humanoid Tradeshow /' Companies may have reserved major announcements for these venues
rather than making them during the research window.

The $2.98 billion humanoid robot market in 2025—with 18,000 units shipped globally Analytics India Magazine " and
Goldman Sachs projecting $38 billion by 2035— StartupTicker 7 increasingly operates according to commercial rather than
academic timelines. Analytics India Magazine +2 /1 Research labs publish when papers are accepted; companies announce
when marketing strategy, competitive positioning, and event calendars align.

Field deployment status remains predominantly experimental

While announcements proliferated, actual sustained field deployments remain limited. The most cited example—
Figure 02 operating at BMW's Spartanburg X3 body shop—illustrates the gap between marketing claims and operational
reality. Figure Al CEO Brett Adcock claimed on October 6 that robots had been "running on BMW's production line for 10
hours a day every single day of production" for five consecutive months since May 2025, inserting sheet-metal parts into
fixtures with millimeter-level precision. Analytics India Magazine /' Repairer Driven News 7

BMW's response provided crucial clarification: as of March 2025, only one Figure 02 unit was operating in the body shop.
The company characterized this as a "technical evaluation" and "test phase" providing "valuable knowledge" into multi-
purpose robot integration, with "further development and industrialisation" still ahead. No full-scale rollout or deployment
schedule has been publicly confirmed. Analytics India Magazine / Repairer Driven News / The difference between "robots"
(plural, implying fleet deployment) and "one" (singular, indicating pilot testing) reveals how carefully companies craft
language to maximize perceived progress.

This pattern appears consistent across the industry. Agility Robotics' Digit robots operate in pilot programs at warehouses
but not in full commercial fleets. Contrary Research 7 Sanctuary Al's Phoenix and Apptronik's Apollo continue factory
pilots announced months earlier without disclosed expansion timelines. Even the newly announced 1X NEO and Richtech
Dex specify 2026 delivery dates and require human supervision—acknowledging that current technology remains
insufficient for fully autonomous operation.




The honest assessment: as of November 4, 2025, no humanoid robot operates in fully autonomous, commercially scaled
production deployments. Every announced implementation remains in pilot, testing, or supervised operation phases.
Companies have successfully demonstrated that humanoid robots can perform specific industrial tasks under controlled
conditions with human oversight. They have not yet demonstrated reliable autonomous operation at scale.

Implications point toward graduated deployment strategies

The convergence of commercial product launches, foundation model releases, and sobering capability assessments
suggests the industry is embracing a graduated deployment strategy rather than waiting for autonomous systems. 1X
Technologies' transparent acknowledgment that NEO requires human supervision represents a crucial shift from
"revolutionary autonomy" marketing to "collaborative assistance" positioning—potentially enabling market acceptance even
as technical limitations persist.

Foundation models like NVIDIA's GROOT N1 aim to accelerate development by providing pre-trained reasoning and
manipulation skills that companies can adapt to specific applications. NVIDIA Newsroom /' nvidia”" The open-source
release strategy differs markedly from proprietary approaches, potentially fragmenting the market between companies
building custom Al systems (like Figure Al's Helix VLA announced in February 2025) versus those leveraging shared
foundations. TSG Invest 7 Whether open or proprietary architectures prove more commercially viable remains unresolved,
with implications for the entire industry's technical trajectory.

The price competition emerging between Unitree H2 (under $30,000), 1X NEO ($20,000), and earlier high-cost systems
suggests that manufacturing scale and supply chain optimization have become as important as algorithmic advances.
KrASIA 7 Chinese manufacturers targeting 2025 for production at scale and 2027 for market dominance—with reported
30,000 orders in 2025 up from 3,000 in 2024— Analytics India Magazine /' position humanoid robotics as increasingly
driven by manufacturing and supply chain economics rather than pure research breakthroughs. Analytics India Magazine 7
Yahoo Finance ”

Application domains are diverging along realistic capability lines. Industrial humanoids like Richtech Dex target structured
environments with repeatable tasks where supervised operation provides immediate value. Home humanoids like 1X NEO
target assistance rather than replacement, with humans remaining responsible for complex decision-making. Entertainment
applications like Disney's BDX droids operate in fully controlled environments with extensive engineering support. Each
domain accepts different tradeoffs between autonomy, safety, cost, and capability.

Challenges remain fundamental rather than incremental

Despite commercial progress, fundamental technical limitations persist across perception, reasoning, and physical
interaction. The Andon Labs research demonstrating 40% best-case accuracy on simple navigation and manipulation tasks
reveals that current Al systems lack robust spatial reasoning and physical intuition. LessWrong ”# Humanoid robots struggle
with precisely the capabilities humans find effortless: understanding three-dimensional space, predicting object behavior,
adapting to unexpected obstacles, and maintaining stable locomotion across varied terrain. arXiv 7

Battery life constraints remain binding: NEO operates 4 hours per charge, Dex runs 8 hours in mobile mode, and Unitree H2
achieves 3 hours continuous operation. Industrial shifts typically span 8-12 hours, making current systems unsuitable for
full-shift autonomy without charging infrastructure or battery swapping—adding cost and complexity that deployment
projections often underestimate. The safety implications of humanoid robots that "sometimes fall over" (as 1X
acknowledges about NEO) or "frequently fall down stairs" (as Andon Labs observed) become severe when operating near
humans, expensive equipment, or dangerous machinery.

Training data requirements remain enormous despite foundation models. Google DeepMind's Gemini Robotics models
trained on massive synthetic data from Omniverse, yet still underperformed generic chat models in Andon Labs testing. The
gap between simulation and reality—what researchers call the "sim2real" challenge—means that virtual training provides
incomplete preparation for physical world complexity. Each new task, environment, or edge case requires additional real-
world data collection, making true generalization across arbitrary household or industrial settings potentially decades rather
than years away.



Cost structures have not yet reached viability for most applications. At $20,000-$30,000 per unit plus supervision
requirements, humanoid robots must operate multiple shifts to achieve return on investment compared to human labor—but
current battery life and reliability make multi-shift operation impractical. The industry's path to economic viability likely
requires both cost reductions through manufacturing scale and capability improvements through Al advances, with neither
alone sufficient.

Conclusion: The humanoid transition from lab to market begins

The week of October 28 - November 4, 2025 delivered no paradigm-shifting technical breakthroughs in humanoid robotics.
It instead marked something potentially more significant: the transition from research demonstrations to commercial
market entry, accompanied by increasingly honest acknowledgment of current limitations. 1X Technologies and
Richtech Robotics launched actual products with disclosed prices, specifications, and limitations. NVIDIA released open-
source foundation models enabling broader experimentation. Andon Labs published rigorous benchmarks revealing the
enormous gap between marketing claims and measured performance.

This combination—commercial availability, shared technical resources, and honest capability assessment—creates
conditions for iterative improvement through real-world deployment feedback rather than continued laboratory isolation.
Companies are betting that customers will accept supervised semi-autonomous systems that provide partial assistance, rather
than waiting years for fully autonomous humanoids that may prove impossibly difficult to achieve. This pragmatic approach
aligns with how most transformative technologies actually deploy: gradually, imperfectly, with humans compensating for
technical limitations until incremental improvements make fuller autonomy viable.

The machines are indeed rising—but through stumbling steps requiring extensive human support rather than sudden
autonomous emergence. Whether this graduated approach successfully navigates the valley between demonstration videos
and reliable commercial deployment will determine whether 2025 becomes remembered as the beginning of the humanoid
robotics revolution or as another premature commercialization that promised more than technology could deliver. The next
twelve months, as 1X NEO units reach early customers and industrial pilots either scale or stall, will provide crucial
evidence for distinguishing genuine progress from sophisticated marketing of immature technology.



