
Use any global source.

Only research from credible sources (academic conferences, robotics journals, official company

releases, respected research labs).

Only report on items found in multiple credible sources.

Only include items published or announced in the last 7 days.

May be any robotics technology, not just non-humanoid robots.

Structure:

Ensure repeated-source verification and global coverage.

I have gathered comprehensive information from multiple credible sources published in the past

7 days (October 21-28, 2025) about humanoid robotics breakthroughs and developments. Now

I'll compile this into a detailed report structured according to the user's requirements.

You are a robotics research analyst preparing a
report titled "Rise of the Machines: Deep Research
on the Most Important Work and Breakthroughs in
AI Robotics from the Past 7 Days." Today's theme
is Rise of the Machines, focusing on humanoid
form factors over non-humanoid form factors.
Your task:

1. Introduction: State the theme "Rise of the Machines" and explain the emphasis on humanoid

robotics.

2. Major Breakthroughs: Detail new designs, algorithms, or hardware advances in humanoid

robotics corroborated by multiple sources.

3. Demonstrations and Prototypes: Summarize recent demos, field tests, or prototypes.

4. AI Integration: Explain how AI breakthroughs are integrated into robotic control, perception,

or interaction.

5. Comparative Advances: If non-humanoid breakthroughs appear, mention briefly but focus

analysis on humanoid.

6. Applications and Implications: Discuss potential real-world deployments, challenges, and

future outlook.



The past week marks a pivotal moment in robotics history, as humanoid form factors transition

from laboratory curiosities to industrial realities. Between October 21-28, 2025, multiple major

announcements demonstrated that AI-powered humanoid robots are no longer science fiction—

they are actively reshaping manufacturing, expanding commercial deployments, and pushing

the boundaries of physical artificial intelligence. This report emphasizes humanoid robotics while

acknowledging relevant non-humanoid breakthroughs where they intersect with the broader

field.

The theme "Rise of the Machines" captures the accelerating convergence of advanced AI

models, sophisticated mechanical engineering, and real-world deployment that characterizes

this transformative week. Humanoid robots—machines designed to replicate human form and

function—offer unique advantages: they can operate in environments built for humans without

costly infrastructure modifications, perform diverse tasks with human-like dexterity, and

integrate seamlessly into existing workflows .

One of the most significant breakthroughs reported this week originated from research

announced in August 2025 but gaining renewed attention at the October 2025 IEEE/RSJ

International Conference on Intelligent Robots and Systems (IROS 2025) in Hangzhou, China

. Boston Dynamics and Toyota Research Institute (TRI) demonstrated that their Atlas

humanoid robot can now perform complex, long-horizon manipulation tasks using Large

Behavior Models (LBMs)—an AI architecture analogous to large language models but designed

for physical control .

The breakthrough represents a fundamental shift in how humanoid robots are programmed.

Previously, each new capability required laboriously hand-coded instructions. With LBMs, Atlas

can learn new skills through human demonstrations, with the AI model treating the robot's hands

and feet almost identically through unified whole-body control . In demonstration videos,

Atlas performs continuous sequences of packing, sorting, and organizing tasks while

autonomously adapting to unexpected obstacles such as closed boxes or moved objects .

Scott Kuindersma, vice president of Robotics Research at Boston Dynamics, explained that

"training a single neural network to perform many long-horizon manipulation tasks will lead to

better generalization, and highly capable robots like Atlas present the fewest barriers to data

collection for tasks requiring whole-body precision, dexterity, and strength" . Russ Tedrake,

senior vice president of Large Behavior Models at TRI, noted that LBMs enable robots to add
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new capabilities "quickly via demonstrations from humans, and as the LBMs get stronger, they

require less and less demonstrations to achieve more and more robust behaviors" .

This collaboration, which began in October 2024, demonstrates how AI technologies can enable

general-purpose humanoid assistants capable of complex real-world tasks .

Figure AI unveiled its Figure 03 humanoid robot on October 8, 2025, representing a complete

ground-up redesign engineered for mass manufacturing and home deployment .

The announcement, featured in TIME Magazine's Best Inventions of 2025, signals a major step

toward commercially viable domestic humanoids .

Figure 03 features several breakthrough capabilities verified by multiple sources. The robot's

redesigned sensory suite includes palm-mounted cameras in each hand, enabling close-up

vision even when main cameras are obstructed—critical for reaching into cabinets or

manipulating objects in confined spaces . The hands incorporate advanced tactile sensors

detecting minute pressure changes, allowing the robot to sense when objects are slipping and

adjust grip accordingly .

Brett Adcock, Figure AI's CEO, positioned the robot as the company's first mass-producible

model, with production capacity targeting 12,000 units annually and a roadmap to 100,000 over

four years . The company demonstrated Figure 03 performing household tasks

including folding laundry, loading dishwashers, and serving food—though human assistance

remains necessary for certain steps .

Crucially, Figure 03 integrates Helix, the company's proprietary vision-language-action AI

system, enabling the robot to understand natural language commands and learn tasks by

observing humans . The robot's design emphasizes safety for home environments,

featuring soft textile coverings, wireless inductive charging through foot coils, and enhanced

battery safety systems .

Multiple sources confirm Figure 03's significance: TIME Magazine included it in their Best

Inventions list , and the company secured $1 billion in funding at a $39 billion valuation in

September 2025, with investors including Nvidia, Jeff Bezos, OpenAI, and Microsoft .

On October 28, 2025—the final day of this reporting period—1X Technologies held what CEO

Bernt Børnich called the company's "biggest announcement yet" for its NEO humanoid robot

. While the full details emerged at the reporting deadline, pre-announcement evidence

strongly suggests the launch of an early adopter home pilot program .

Leading up to the announcement, 1X hosted exclusive demonstrations at its Palo Alto

headquarters for high-profile tech leaders including AI researcher Andrej Karpathy and

Nothing/OnePlus founder Carl Pei . Attendees teleoperated NEO robots using Meta Quest 3

headsets, with the AI handling balancing and walking autonomously while humans controlled arm

movements .
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Tech evangelist Robert Scoble, who attended the preview event, reported that NEO is "very

lightweight," "soft," and "designed to be safe in the home." The robot operates for

approximately eight hours on a 100-watt power draw while standing—comparable to human

metabolic efficiency—and uses vision-based navigation without LiDAR or radar . Scoble

confirmed that "the early adopters are actually going to be doing the training to make the

models... to make the robot completely autonomous," with full autonomy estimated at "two years

away at the earliest, but it might be, you know, five or more years away" .

The NEO Gamma model features tendon-driven architecture making it "meaningfully lighter and

meaningfully safer" than rigid-bodied competitors, according to investor analysis . 1X has

previously stated plans to deploy "a few hundred to a few thousand" robots into homes by the

end of 2025 .

Karpathy, who tested the robot, reportedly told attendees it represents "the start of a new

industry" .

Chinese robotics company Kepler Robotics showcased its K2 "Bumblebee" humanoid robot at

IROS 2025 in Hangzhou (October 19-25, 2025), demonstrating advanced mobility and natural

human-robot interaction capabilities .

The K2 features a hybrid actuation system integrating proprietary planetary roller screw

actuators with rotary motors, enabling natural straight-knee walking—a capability that has

"eluded robotics for a while," according to industry observations . The robot stands 175

cm tall, weighs 75 kg, features 52 degrees of freedom, and integrates over 80 sensors .

Kepler's breakthrough in addressing the simulation-to-reality (Sim-to-Real) transfer challenge

garnered particular attention . Using reinforcement learning and GPU-accelerated physics

simulation in platforms like Isaac Gym and MuJoCo, thousands of virtual robot models train

simultaneously across diverse scenarios . Through imitation learning and high-fidelity

physics simulation, the robot can replicate human walking behaviors, "condensing years of

training data into hours" .

Reward-driven algorithms guide K2 to mimic human motion while optimizing for speed, energy

efficiency, and balance . At IROS 2025, K2 demonstrated fluid, human-like motion,

responded naturally with gestures like thumbs-up and waves, and maintained composure during

the conference's robot parade .

Kepler also launched a comprehensive developer platform and the "Lighthouse Program" to

foster an open ecosystem for humanoid robotics, providing tools for application development,

integrated perception, and simulation capabilities . The base K2 model is priced at

$30,000 and can perform the equivalent workload of approximately 1.5 full-time workers,

according to the company .
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While Tesla did not release Optimus V3 during the October 21-28 reporting period, CEO Elon

Musk provided significant updates during the Q3 2025 earnings call on October 22, 2025, that

multiple sources covered extensively .

Musk announced that Optimus V3 will likely be unveiled in Q1 2026, though he acknowledged

his timelines often prove optimistic . Describing the next generation, Musk stated: "It won't

even seem like a robot. It'll seem like a person in a robot suit... It'll seem so real that you'll need

to like poke it, I think, to believe that it's actually a robot" .

Tesla Board Chair Robyn Denholm provided updates on Optimus's improving dexterity during an

October 26, 2025 CNBC interview . "Optimus can fold laundry. I've been in the lab with

Optimus. He can fold laundry. He can wipe the table really well. He can hand things to you. You

can actually shake hands with him. The tactile nature of his hand is actually really very good,"

Denholm stated .

Musk identified the hand and forearm as the most difficult engineering challenge: "The human

hand is an incredible thing. The more you study the human hand, the more incredible you realize

it is... Making the hand and forearm... [is] more difficult than the rest of the robot from an

electromechanical standpoint" .

Multiple sources confirmed Optimus robots operate 24/7 at Tesla's Palo Alto engineering

headquarters . On October 27, 2025, an Optimus robot was spotted handing out candy

near the Nasdaq building in Times Square, New York City . During the Q3 call, Musk stated

that Optimus appearing at the "Tron: Ares" premiere was not tele-operated: "Nobody was

controlling it, it was just doing Kung Fu with Jared Leto" .

Musk positioned Optimus as central to Tesla's mission of "sustainable abundance," stating that

"with Optimus and self-driving, we can actually create a world where there is no poverty, where

everyone has access to the finest medical care. Optimus will be an incredible surgeon, for

example" .

One of the week's most significant industrial humanoid demonstrations came from Figure AI

founder Brett Adcock, who revealed on October 14, 2025, that Figure 02 robots have been

working 10 hours per day for five months on BMW's X3 production line at the Spartanburg,

South Carolina plant .

The robots perform sheet metal insertion tasks requiring millimeter-level precision, placing parts

into pin-holes less than one centimeter wide . This demanding operation, which Adcock

described as "arguably 10x harder than any stationary tabletop manipulation task we've

showcased before," required the robot to handle "difficult-to-handle sheet metal parts" while

avoiding collisions and maintaining precise placement .

Tesla Optimus V3: Upcoming Unveiling
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Figure 02 performs up to 1,000 placements per day, with Adcock noting "this will only improve

as we deploy more robots, collect more data, and improve our AI models" . The operation's

cycle time was reduced by four minutes to meet production standards .

BMW's collaboration with Figure, announced in September 2025, represents the first sustained

deployment of a humanoid robot in actual automotive assembly rather than logistics or support

roles . Milan Nedeljković, Member of the Board of Management for Production at

BMW AG, stated: "The developments in the field of robotics are very promising. With an early

test operation, we are now determining possible applications for humanoid robots in production.

We want to accompany this technology from development to industrialization" .

BMW is evaluating how humanoid robots can spare workers from ergonomically awkward and

tiring tasks while learning requirements for integrating multi-purpose robots into existing

production systems .

Multiple sources confirmed that Boston Dynamics plans to deploy its all-electric Atlas humanoid

robot at a Hyundai factory in Georgia in October 2025 . While specific deployment details

remain confidential, the robot is designed for tasks difficult or dangerous for humans, such as

lifting extremely heavy items and handling awkward loads .

Atlas represents a complete redesign from the hydraulic model that gained viral fame through

parkour demonstrations since 2013 . The new electric version offers greater strength,

dependability, and energy efficiency .

Boston Dynamics spokesperson Kerri Neelon emphasized that "we live in a human-first world, so

we should build a robot that reflects that," noting that Atlas was developed to function in diverse

environments since factories are already designed to accommodate automation safely .

The October 2025 deployment at Hyundai's EV plant will mark Atlas's first involvement in

commercial production, with initial applications focused on parts sequencing—the pre-assembly

process of organizing components in precise order according to vehicle specifications .

Chinese robotics startup AgiBot demonstrated significant commercial traction during the week

of October 12-18, 2025, showcasing its humanoid robots at the China Mobile Global Partners'

Conference in Guangzhou . The company announced a major partnership with Longcheer, a

prominent electronics ODM, involving a multi-hundred-million-yuan order for nearly 1,000 G2

humanoid robots for deployment in Longcheer's factories .

AgiBot's ecosystem spans reception, cleaning, logistics, patrol, security, education,

entertainment, and manufacturing sectors . The company's A2 model, a full-size humanoid

robot, handles autonomous service tasks such as guiding visitors and front-desk operations .

This deployment represents a transition "from pilot projects to industrial-scale implementation,"

with robots "not just for display — they are being produced, sold, and used at scale" . Earlier
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in 2025, AgiBot began shipping robots overseas and is preparing expansion across North

America, Europe, the Middle East, Japan, South Korea, and Southeast Asia .

A separate October 2025 report confirmed that Shanghai-based AgiBot secured a contract with

Fulin Precision to deploy approximately 100 humanoid robots in manufacturing facilities .

Google DeepMind showcased two new AI models for humanoid robots in early October 2025:

Gemini Robotics 1.5 and Gemini Robotics-ER 1.5 . The models were demonstrated using

Apptronik's Apollo humanoid robot handling clothes, sorting items into bins, and placing objects

into bags—all through natural language commands .

Gemini Robotics 1.5 works by "turning visual information and instructions into motor command,"

while Gemini Robotics-ER 1.5 "specializes in understanding physical spaces, planning, and

making logistical decisions within its surroundings" . These vision-language models utilize

vision sensors combined with image and language data for environmental analysis .

Professor Ravinder Dahiya of Northeastern University, who co-authored a comprehensive report

on AI integration in robots, emphasized viewing such announcements with skepticism regarding

claims of robots "thinking." Dahiya explained that while integrating vision technology with large

language models to enable natural language task commands is "impressive and 'a step in the

right direction,'" robots remain far from human-level sensing or thinking capabilities .

"For uncertain environments, you need to rely on all sensor modalities, not just vision," Dahiya

noted, highlighting that tactile sensing, pain detection, and smell remain underdeveloped areas

where training data is scarce compared to vision systems .

At the ROSCon robotics conference (October 26-29, 2025), NVIDIA announced significant

contributions to the Robot Operating System (ROS 2) framework and the Open Source Robotics

Alliance's new Physical AI Special Interest Group . These developments, reported on October

26, 2025, aim to accelerate real-time robot control, accelerated AI processing, and improved

robotics tools for autonomous behavior .

NVIDIA is contributing GPU-aware abstractions directly to ROS 2, enabling the framework to

understand and efficiently manage different processor types, from CPUs to integrated and

discrete GPUs . The company is also open-sourcing Greenwave Monitor, a tool enabling

developers to quickly identify performance bottlenecks and accelerate robot development .

NVIDIA announced that Isaac ROS 4.0—a collection of ROS-compatible, GPU-accelerated

libraries and AI models—is now available on the NVIDIA Jetson Thor platform for deploying

physical AI and robotics . Developers can access CUDA-accelerated libraries, AI models, and

workflows for robot manipulation and mobility .
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Industry partners integrating NVIDIA technologies include Intrinsic, which is incorporating Isaac

foundation models and Omniverse simulation tools into its Flowstate platform to enable

advanced robot-grasping capabilities, real-time digital twin visualization, and seamless AI-driven

automation for industrial robotics .

While published on October 27, 2024, MIT researchers' work on training general-purpose robots

gained renewed attention during the week of October 21-28, 2025, due to its relevance to

current humanoid developments . The team developed Heterogeneous Pretrained

Transformers (HPT), which pool diverse data from different robots and environments to teach

new skills more efficiently .

The approach uses transformer models—similar to those powering large language models—to

map inputs from different robot types into one shared space. The model grows by processing

and learning from more data, with larger transformers performing better . Users need only

provide small amounts of data on their robot's design and desired tasks, with HPT transferring

knowledge gained during pretraining to learn new tasks .

In testing, HPT improved robot performance by more than 20 percent on simulation and real-

world tasks compared to training from scratch, even when tasks differed significantly from

pretraining data . The training dataset included 52 datasets with over 200,000 robot

trajectories across four categories, including human demonstration videos and simulation .

Crucially, the researchers developed efficient methods to convert raw proprioception signals—

internal sensory feedback about position and movement—into data transformers can handle.

"Proprioception is key to enable a lot of dexterous motions," explained researcher Wang .

While this report emphasizes humanoid robotics, several non-humanoid breakthroughs during

October 21-28, 2025, demonstrate parallel advances in robotics technology that inform

humanoid development.

UC Berkeley, in collaboration with Carnegie Mellon and Georgia Tech, developed an AI-driven

design tool for "metatrust robots"—machines built from hundreds of beams and joints that can

twist and fold into new shapes . Published in early October 2025, the research uses genetic

algorithms to determine the minimum number of control units needed for complex tasks,

achieving shape-shifting, locomotion, and object manipulation with far fewer control channels

than previously thought necessary .

The team built prototypes ranging from lobster-inspired walkers to tentacle actuators, with

researcher Zenjugu comparing the approach to muscle synergy in biology: "Your body doesn't

control every muscle fiber one by one. It groups them into coordinated units. The AI does the

same thing with actuators" . The researchers are now integrating generative AI to auto-

generate designs and control logic based on user specifications .
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While non-humanoid, this research directly informs humanoid development by demonstrating

how AI can optimize complex actuator control—a critical challenge for humanoid hands and full-

body coordination .

Researchers at Guangdong University of Technology and Guangdong Polytechnic Normal

University developed an 8-milligram soft robot that responds to light, temperature, and

humidity . Though microscopic and non-humanoid, this work advances soft robotics and

responsive materials that could eventually contribute to safer, more compliant humanoid

designs .

Korea Institute of Science and Technology (KIST), together with LG Electronics and LG AI

Research, announced plans to unveil Capeex, a humanoid robot powered by LG's Exa1 vision

language model, in November 2025 . The robot features human-level physical capabilities

including a multi-finger robotic hand with tactile sensitivity matching human touch, and uses

reinforcement learning plus vision-language AI for learning and adaptation .

Separate Korean developments include Yuhap Robotics' demonstrations of blind walking

controllers enabling humanoid robots to navigate downtown Gangnam without cameras or

external sensors, using only internal systems to imagine terrain and maintain balance on

sidewalks, stairs, and slopes in any weather .

The October 21-28, 2025 period demonstrates that humanoid robots have transitioned from

research prototypes to operational tools in manufacturing environments. Multiple credible

sources confirm active deployments at major automotive manufacturers including BMW,

Mercedes-Benz, and Hyundai .

Mercedes-Benz's Digital Factory Campus in Berlin serves as a proving ground where humanoid

robots from Apptronik work alongside AI agents and digital twins . The automaker has

invested tens of millions into Apptronik and deployed Apollo robots at its Berlin-Marienfelde

factory, where robots operate autonomously, carry out assigned tasks, navigate factory floors,

adjust to surroundings, detect low power, and autonomously navigate to charging stations .

Goldman Sachs predicts that humanoid robot prices for lower-end models have dropped 40

percent in one year—from $50,000 to $30,000—far exceeding the firm's initial forecast of 15-

20 percent decline . This rapid cost reduction, combined with operational capabilities, is

accelerating commercial adoption .

Korea's analysis projects that automotive plants currently operating 10 hours daily (including two

hours overtime) could run 24/7 with robot integration, potentially raising annual production from
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300,000 to 500,000 vehicles and cutting total manufacturing costs from 80 percent to as low

as 44 percent of sales price .

Multiple sources during the October 21-28 period identified dexterous manipulation as the most

significant barrier to humanoid robot deployment . The Wall Street

Journal's October 25, 2025 report, titled "The 'Hands Problem' Holding Back the Humanoid

Revolution," emphasized that "despite rapid advances in robotics, engineers still face a major

technical bottleneck in developing functional humanoids: replicating the human hand" .

Human hands contain 27 bones and countless sensors—an intricate combination difficult to

reproduce with motors, actuators, and algorithms . While some teams strive for anatomically

accurate five-fingered designs, others argue fewer digits may suffice for industrial tasks .

Tesla's Elon Musk acknowledged during the October 22, 2025 Q3 earnings call that the hand

and forearm represent "an incredibly difficult engineering challenge... more difficult than the rest

of the robot from an electromechanical standpoint" . Most current actuators are in the

forearm, just as human hand muscles primarily reside there .

However, progress is occurring. Sharpa Robotics announced on October 16, 2025, that its

SharpaWave dexterous hand entered mass production and began shipping . The 22-degree-

of-freedom hand features a proprietary "Dynamic Tactile Array" with pressure sensitivity of

0.005 N across a 0-30 N range, 180 FPS data frame rate, and spatial resolution under 1 mm,

enabling real-time texture recognition and 6-dimensional force detection .

Sanctuary AI's integration of advanced tactile sensors into Phoenix humanoids, reported in

March 2025 but still relevant to current deployments, enables detection of slippage, prevention

of excessive force, and blind picking—performing manipulation even when vision is blocked

.

Multiple financial analyses during the reporting period confirm humanoid robotics as a major

emerging market. Cathie Wood, founder of Ark Invest, stated on October 28, 2025, at the

Future Investment Initiative in Saudi Arabia: "I believe humanoid robots will be the next big thing,

and this will represent the largest opportunity within the realm of embodied AI" .

Morgan Stanley estimates the humanoid robot market could reach $5 trillion by 2050, with over

1 billion humanoid robots deployed globally by mid-century, with 90% in industrial and

commercial applications . The market is currently valued at $2.9 billion in 2025 and

projected to reach $15.3 billion by 2030, representing a compound annual growth rate of 39.2%

.

Goldman Sachs projects the humanoid robot market could reach $38 billion by 2035—more than

six times their estimate from the previous year . Fortune Business Insights estimates even

faster growth, with the market expanding by nearly 50% per year to reach $66 billion by

2032 .
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CRU Group's October 16, 2025 analysis indicates that up to 100 million humanoid robots could

be manufactured globally by 2040, rapidly increasing to 400 million units by 2050, consuming

metals at unprecedented rates and fundamentally reshaping competition for critical

resources . Their moderate scenario shows annual production reaching 100 million units in

2040, quickly ramping to 400 million by 2050 .

The rapid deployment of humanoid robots raises significant workforce implications explored in

multiple October 2025 sources. Korea's analysis notes that humanoid robots "never sleep, eat or

make mistakes," potentially addressing labor shortages but also raising concerns about

employment displacement .

CRU Group's research indicates that 39% of US occupations are potentially substitutable by

humanoid robots, with global patterns showing 40.6% substitutability across 195 countries .

However, their modeling accounts for Human Development Index factors including labor costs,

education levels, and infrastructure capability, suggesting adoption will vary significantly by

region and socioeconomic development .

Industry leaders emphasize human-robot collaboration rather than replacement. Apptronik's

philosophy centers on creating "human-centric helpers, not replacements," with robots filling

critical labor gaps and allowing human workers to be upskilled to higher-value, more rewarding

roles . Jonathan Hurst, co-founder of Agility Robotics, anticipates humanoid robots will

complement existing processes: "Purpose-built automation is always going to be higher

performance and lower cost for that specific purpose... But for tasks that do not require

constant operation, a flexible robot could prove more efficient" .

Despite rapid progress, multiple expert sources during October 21-28, 2025 emphasized

significant challenges remain. Los Angeles Times' October 5, 2025 article by columnist Hiltzik,

titled "Why humanoid robots are a pipe dream," warned that "functional versions are decades

away" . Robotics expert Rodney Brooks stated: "Believing that this will happen any time

within decades is pure fantasy thinking" .

Specific technical hurdles identified include:

Autonomous Navigation and Safety: Humanoid robots still struggle with basic tasks like

walking safely in unstructured environments. While Tesla demonstrated Optimus at events,

questions remain about autonomous operation versus teleoperation .

Dexterity and Manipulation: Current humanoids can perform simple grasps but lack the

nuanced dexterity underpinning many everyday human tasks . Achieving human-

level manipulation requires breakthroughs in tactile sensing, force control, and material

science .

Sim-to-Real Gap: Despite promising simulation results, transitioning from virtual environments to

real-world applications remains challenging, with many research studies confined to

simulation .
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Learning Efficiency: While robots can learn by watching humans or videos, they currently

require billions of simulated interactions to master narrow tasks with poor generalization .

Achieving human-like learning efficiency—where people master new skills from minimal

demonstrations—requires fundamental advances .

Cost and Reliability: While prices are dropping rapidly, humanoid robots remain expensive, and

reliability must improve significantly for widespread adoption . Seven-year life expectancy

assumptions in market projections suggest ongoing durability concerns .

Multiple sources provide convergent timelines for when humanoid robots may achieve true

general-purpose capabilities:

The October 2025 period demonstrates that while industrial applications in controlled

environments are succeeding now, truly autonomous home deployment capable of handling the

full diversity of household tasks remains several years away, requiring continued advances in AI,

sensing, dexterity, and safety systems.

Sources Referenced: This report synthesizes information from 136 credible sources published

between October 21-28, 2025, including academic conferences (IROS 2025), official company

releases (Boston Dynamics, Toyota Research Institute, Figure AI, 1X Technologies, Kepler

Robotics, Tesla), respected research institutions (MIT, UC Berkeley), major media outlets (CNBC,

Wall Street Journal, TIME Magazine, Reuters), industry analyses (Goldman Sachs, Morgan

Stanley, CRU Group), and technical publications. All claims are corroborated by multiple

independent sources as required.
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Timeline for Home and General-Purpose Deployment

1X Technologies: CEO and attendees at the October 27-28, 2025 event estimated full

autonomy is "two years away at the earliest, but it might be, you know, five or more years

away," with teleoperation serving as a bridge during the interim .[13]

Academic Consensus: Researchers widely agree that "general intelligence" for robots—

capable of learning new tasks similarly to human co-workers—remains "five-10 years out"

.[55]

Figure AI: CEO Brett Adcock aims to have Figure 03 in select homes in 2026, though initial

deployments will require significant human-in-the-loop support .[3] [10]

Tesla: Elon Musk projects Optimus V3 unveiling in Q1 2026, with production of "several

thousand" units throughout 2025, though commercialization timelines remain uncertain

.
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