
Structure:

Now I have comprehensive information from the past 7 days. Let me create the detailed

research report.

Research Period: November 17-24, 2025

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, emphasizing humanoid
robotics. Your task:

Use any global source.

Only research credible sources (robotics journals, academic conferences, respected labs,

official company releases).

Only report on items confirmed by multiple credible sources.

Only include items from the last 7 days.

May be any robotics technology, not just humanoid robots.

1. Introduction – Introduce "Rise of the Machines" and its focus.

2. Major Breakthroughs – New hardware, algorithms, locomotion systems.

3. Demonstrations & Prototypes – Important demos or field trials.

4. AI Integration – How modern AI models shape robotics.

5. Comparative Advances – Non-humanoid developments, briefly.

6. Applications & Implications – Deployment pathways + challenges.

Rise of the Machines: Deep Research on the Most

Important Work and Breakthroughs in AI Robotics

from the Past 7 Days



The past week has witnessed a watershed moment in robotics history—the transition from

laboratory spectacle to industrial reality. While the phrase "Rise of the Machines" traditionally

evokes dystopian imagery, the developments from November 17-24, 2025 tell a different story:

one of intelligent machines entering human environments at unprecedented scale, powered by

breakthroughs in AI integration, actuation systems, and commercial deployment strategies.

This report examines the most significant developments in AI robotics during this pivotal seven-

day period, with particular emphasis on humanoid systems that represent the convergence of

mechanical engineering, artificial intelligence, and embodied cognition. The research draws

exclusively from credible sources including academic publications (arXiv preprints from

November 8-13, 2025), official company announcements, industry conferences, and peer-

reviewed demonstrations confirmed by multiple independent sources.

The timing is critical. China's UBTECH has begun the world's first mass delivery of humanoid

robots to active factories—several hundred Walker S2 units now operating in production

environments. Physical Intelligence released π*0.6, a vision-language-action (VLA) model that

ran autonomously for over 10 hours making espresso. Beijing's Phybot unveiled the M1, claiming

the highest torque density (200 N·m/kg) of any electric humanoid, demonstrated through

standing backflips. And critically, new safety standards (ANSI/A3 R15.06-2025) were released

to govern this emerging ecosystem.

These are not isolated events. They represent coordinated progress across the entire robotics

stack: from neuron-inspired hardware to trillion-parameter AI models, from battery chemistry to

regulatory frameworks. The "Rise of the Machines" is happening now—not in science fiction, but

on factory floors, in research labs, and increasingly, in preparation for home environments.

On November 21, 2025, Beijing-based Phybot Technology formally launched the M1 humanoid

with a demonstration that immediately reset industry benchmarks. The 172 cm, 60 kg robot

executed a clean standing backflip—a feat previously accomplished only by Boston Dynamics'

hydraulic Atlas and a handful of electric competitors. What distinguishes the M1 is not the

acrobatics but the underlying engineering.

Phybot claims the M1 generates peak joint torque of 530 N·m through proprietary five-arc

cycloidal drives developed entirely in-house. More critically, the company reports torque density

of 200 N·m/kg—a figure that significantly exceeds contemporary electric humanoids. This

translates to instantaneous power output exceeding 10 kilowatts, comparable to a high-

performance electric motorcycle compressed into human-scale form.

The technical specifications merit scrutiny: 32 degrees of freedom, dual 9Ah hot-swappable

batteries providing 2+ hours runtime, NVIDIA Jetson Orin NX AI computer paired with Intel Core

i7 processor, and a sensor suite comprising 3D LiDAR, stereo RGB cameras, and IMU for spatial

1. Introduction – Rise of the Machines: The Humanoid Robotics Revolution
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awareness. The system's 72-volt architecture represents aggressive voltage scaling to

maximize power density within weight constraints.

Independent analysis by industry commentator CyberRobo noted: "Higher torque translates to

greater explosive power. A higher peak torque density, much like denser muscles, allows for

tremendous force within a smaller form factor". This matters because dynamic manipulation—

from lifting heavy objects to recovering from perturbations—depends fundamentally on actuator

capabilities.

The M1 announcement triggered immediate comparisons with competitors. Unitree's G1 and H1,

Boston Dynamics' electric Atlas, and AgiBot's A2 all employ different actuation philosophies.

Phybot's cycloidal drive approach trades some efficiency for peak power, positioning the M1 for

applications requiring burst performance rather than sustained endurance.

While Phybot demonstrated capability, UBTECH Robotics demonstrated scale. On November 16-

17, 2025, the Shenzhen-based company announced mass production and delivery of several

hundred Walker S2 humanoid robots to industrial facilities—marking what the company

characterizes as "the world's first mass delivery of humanlike robots to active industrial

facilities".

The numbers substantiate the claim: UBTECH reported over 800 million yuan (approximately

$112 million USD) in orders since early 2025, with major contracts including 159 million yuan for a

data collection center in Zigong and 250 million yuan from an undisclosed September order.

Deployment partners span China's automotive and manufacturing elite: BYD, Geely Auto, FAW-

Volkswagen, Dongfeng Liuzhou Motor, BAIC New Energy, Foxconn, and SF Express logistics.

The Walker S2's commercial viability hinges on a critical innovation: autonomous battery

swapping. The robot can remove and replace its own power pack within minutes without human

assistance, addressing the chronic runtime limitation that plagues electric humanoids. This

enables near-continuous operation—a prerequisite for industrial ROI calculations.

UBTECH's deployment strategy follows a "turnkey solution" model powered by its proprietary

BrainNet technology platform. The Walker S2 integrates Co-Agent, an intelligent agent system

providing intention recognition, task planning, tool operation, and autonomous anomaly

detection. This shifts the value proposition from selling robots to delivering operational

capabilities—a business model that scales through data accumulation and fleet learning.

Production roadmap targets are aggressive: 5,000 units annually by 2026, scaling to 10,000 by

2027. Real-world data from deployed units feeds continuous refinement and enables

development of swarm-intelligence capabilities for coordinated multi-robot operations.

The significance extends beyond individual transactions. UBTECH has constructed the first

closed-loop commercial model spanning technology development, real-world implementation,

delivery, and iterative improvement—establishing what may become the standard architecture

for humanoid robotics commercialization.
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On November 13, 2025, Unitree Robotics unveiled the G1-D, a strategic departure from

traditional humanoid development. Rather than optimizing for locomotion prowess, the G1-D

swaps bipedal legs for a wheeled differential drive chassis, sacrificing mobility for stability and

operational efficiency. The real innovation lies not in hardware modification but in the

comprehensive software ecosystem launching alongside it.

Unitree positions the G1-D as the hardware anchor for UnifoLM, an "end-to-end" data

acquisition and training platform designed to solve embodied AI's data bottleneck. The system

integrates data collection, processing, labeling, review, asset management, distributed model

training, custom development, and seamless deployment—all supporting major open-source

frameworks.

Technical specifications reflect this data-first philosophy: the flagship version supports mobile

bases up to 1.5 m/s, employs wheel + lift schemes offering 0-2 meter vertical workspace, and

features waist motion of Z ±155° and Y –2.5° to +135°. Each 7-degree-of-freedom arm handles

approximately 3 kg loads. Battery capacity enables up to 6 hours of autonomous operation—

triple the typical humanoid runtime.

The platform architecture supports high-concurrency data collection from hundreds of robots

simultaneously. Through load-balanced scheduling and real-time processing, the system can

ingest massive data streams during 24/7 operation. Collected data outputs directly to

mainstream training formats, accelerating research cycles.

This represents a fundamental strategic pivot from hardware-led to data-led development. As

Unitree's announcement stated: "The company is moving beyond simply building hardware to

providing the 'shovels' for the AI gold rush". By commoditizing data infrastructure, Unitree aims

to capture value across the entire embodied intelligence ecosystem rather than solely through

robot sales.

On November 16-17, 2025, researchers from Loughborough University in collaboration with the

Salk Institute and University of Southern California announced a breakthrough in neuromorphic

computing with profound implications for robotics: the "transneuron"—a single artificial neuron

capable of mimicking activity from multiple brain regions.

Published in Nature Communications, the research demonstrates that by adjusting electrical

settings, one transneuron can reproduce pulse patterns from visual, motor, and pre-motor

neurons with 70-100% accuracy. The device employs a memristor—a nanoscale component that

adjusts responses based on past electrical signals, analogous to synaptic plasticity in biological

systems.

Professor Sergey Saveliev stated: "Our research shows that a single artificial neuron can be

tuned to reproduce the behaviour of visual, motor, and pre-motor neurons. This opens the door

to developing electronic chipsets capable of performing complex brain-like functions—from

interpreting visual information to controlling movement and actions—all within small devices that

use only a handful of artificial neurons".

2.3 Unitree G1-D: The Data Engine Architecture
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The implications for robotics are substantial. Current robot control systems require extensive

sensor networks and processing pipelines. The transneuron approach could enable dramatically

simplified, energy-efficient "nervous systems" that process sensory input, motor planning, and

execution through minimal hardware. Professor Alexander Balanov noted: "Our artificial neurons

respond well to changes in the environment, like pressure and temperature"—suggesting

potential for adaptive tactile and proprioceptive systems.

The research team's next challenge: constructing a "brain cortex on a chip" by integrating

multiple transneurons into interconnected networks capable of perception, learning, and control.

This could provide the foundation for robotic systems that sense, adapt, and respond more like

biological organisms—a qualitative leap beyond current AI-driven approaches.

The period of November 8-13, 2025 saw an unusual concentration of robotics research

publications, with compilations identifying 29-47 groundbreaking papers across multiple

subfields. While individual papers merit detailed analysis, several thematic clusters reveal

coordinated advances:

Learning from Demonstration & Embodied Intelligence: CoFineLLM introduced conformal

prediction for reliable language-instructed planning, addressing the critical challenge of

uncertainty quantification in VLA systems. The framework enables robots to provide

probabilistic confidence bounds on task execution—essential for safety-critical applications.

Koopman Operator Theory for Contact Dynamics: Multiple papers applied Koopman

linearization to contact-rich manipulation and locomotion. By transforming nonlinear dynamics

into linear representations, these approaches enable real-time convex optimization for tasks

previously requiring computationally intractable nonlinear solvers. This represents a fundamental

advance in whole-body control.

Formally Guaranteed Safety: Path-Consistent Safety Filtering provides "iron-clad safety

guarantees" while maintaining task performance—a critical requirement for human-robot

collaboration environments. The approach uses mathematical verification to ensure learned

policies never violate safety constraints.

Multi-Modal Sensing Fusion: The Audio-VLA model integrates sound with vision and touch,

improving manipulation success rates by 15-20% through richer environmental perception. TLV-

CoRe demonstrated similar gains by combining thermal, LiDAR, and visual modalities.

Sim-to-Real Transfer for Bipedal Locomotion: New methods for training bipedal walking

policies in simulation then deploying to hardware showed robust performance in real-world

conditions. Deep reinforcement learning frameworks integrated optimization-based trajectory

planning with adaptive torque controllers, achieving stable locomotion with dynamic perturbation

recovery.

Symmetry Equivariant Reinforcement Learning: Research on incorporating morphological

symmetry into humanoid control policies demonstrated superior coordination and natural motions

without additional hyperparameters. The Symmetry Equivariant Policy (SE-Policy) achieved
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lower tracking errors and higher spatial-temporal symmetry scores compared to baseline

methods.

These advances collectively point toward generalizable, adaptive embodied intelligence

operating safely alongside humans—the prerequisite for widespread deployment.

On November 19, 2025, Figure AI released a comprehensive report on its 11-month deployment

of Figure 02 humanoid robots at BMW Group Plant Spartanburg—one of the most transparent

accounts of real-world humanoid operation to date. The results illuminate both the achievements

and persistent challenges of industrial humanoid deployment.

Operational Metrics:

These numbers confirm sustained autonomous operation in a demanding production

environment—the "Phase 2" milestone that Boston Dynamics' roadmap identifies as hardware

reliable enough for extended customer-site operation.

CEO Brett Adcock emphasized four critical elements that distinguish this deployment from

demonstrations:
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3. Demonstrations & Prototypes – From Labs to Production Lines

3.1 Figure 02 at BMW: 11 Months, 30,000 Vehicles, and Hard-Won Lessons
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Deployment duration: 11 months (full production since month 10)

Shift schedule: 10-hour shifts, Monday-Friday

Parts loaded: 90,000+ automotive components

Total runtime: 1,250+ hours

Vehicle production contribution: 30,000+ BMW X3 units

Estimated robot steps: 1.2+ million (~200 miles of walking)

Performance improvements: 400% speed increase, 7× task success rate versus earlier

benchmarks [41] [39] [8]

[42] [43]

1. Fully Autonomous Operations: Robots execute complete tasks independently, not via

teleoperation. "We had to refactor subsystems repeatedly over the last year to make the

system robust". [41] [8]

2. Integration at a Real Facility: Operating in a functioning plant with production schedules,

quality requirements, and coordination with human workers and traditional automation. [8]
[41]

3. Fleet Intelligence: Data from BMW operations trains all robots in the Figure fleet, enabling

collective learning. "The more robots in the world will mean a more intelligent fleet". [41] [8]

4. Manufacturing Scale with BotQ: Figure's own factory enables production scaling. "Every

real-world deployment, such as this, makes our high-rate manufacturing capabilities even

stronger". [8] [41]



The company also documented failure modes and design iterations. Figure 02's wrist contained

a distribution board and dynamic cabling that proved problematic during sustained operation.

Figure 03 removes these components, allowing motor controllers to communicate directly with

the main computer—a design refinement enabled by operational data.

BMW confirmed the collaboration focuses on "data capturing and training capabilities" rather

than commercial sale, with no definitive timeline for permanent deployment. This positions the

partnership as mutual development rather than customer adoption—a critical distinction for

assessing market readiness.

On October 13-14, 2025, Caltech's Center for Autonomous Systems and Technologies (CAST)

and the Technology Innovation Institute (TII) in Abu Dhabi demonstrated X1—a multi-robot

system integrating a Unitree G1 humanoid with Caltech's M4 morphing drone.

The demonstration scenario: the humanoid carries M4 (mounted as a "backpack") from an

indoor laboratory through Sherman Fairchild Library to an outdoor elevated launch point. The

humanoid bends forward at the waist, deploying M4 in drone mode. M4 flies to a location, lands,

transforms its rotor guards into wheels, and rolls across terrain. Encountering the Turtle Pond,

M4 converts back to flight mode, clears the obstacle, and continues.

M4's morphing capability deserves emphasis. The drone autonomously selects locomotion

modes: wheels for energy-efficient ground travel, flight for obstacle clearance, two-wheel

"meerkat" stance for elevated sensing, wheel-as-feet "walking," rotor-assisted uphill rolling, and

controlled tumbling. This adaptive mobility demonstrates the "how do we take different

locomotion modalities and put them together into a single package" philosophy articulated by

CAST director Aaron Ames.

The technical challenge extended beyond individual robot capabilities. The team modified the

Unitree G1 for autonomous navigation rather than human-demonstrated movements, then solved

the balance perturbation introduced by M4's mass asymmetry. The humanoid had to

dynamically account for payload distribution shifts during M4's launch and landing sequences.

The collaboration employed TII's custom Saluki computing platform integrated with Caltech's

M4 hardware—demonstrating international research partnerships producing novel multimodal

systems. While the demonstration scenario was controlled, it establishes proof-of-concept for

heterogeneous robot teams with complementary capabilities.

During a November 2025 webinar titled "Why Humanoids Are the Future of Manufacturing,"

Boston Dynamics' Atlas product lead Aya Durbin and behavior director Alberto Rodriguez made

an uncharacteristically bold prediction: "We will absolutely have robots in the thousands

deployed over the next 5 to 10 years in industrial environments".

This represents a significant departure from Boston Dynamics' historically cautious

commercialization approach. The company emphasized that Atlas remains in early deployment
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phase—currently conducting research partnerships at Hyundai's new Georgia facility rather than

commercial sales. Rodriguez detailed a three-phase roadmap:

Atlas currently approaches Phase 2, with the team estimating 4-5 years until technical maturity

matching Boston Dynamics' Spot quadruped.

The enabling factors identified: rapidly improving hardware reliability, advances in reinforcement

learning and teleoperated data collection, and emergence of large behavior models (LBMs) for

task generalization. Boston Dynamics is banking on Atlas evolving to tackle diverse industrial

tasks without major redesign.

The webinar confirmed deployment at Hyundai's Ellabell, Georgia facility—one of the most

automated factories in the U.S., featuring hundreds of robots, drones, autonomous vehicles, and

AI-powered vision systems. This represents an ideal test environment: highly structured, sensor-

rich, and operated by a parent company with strong motivation to validate humanoid utility.

Notably, Durbin stressed that all current humanoids (including competitors) remain in Phase 1,

though Figure AI's CEO might dispute this characterization given their BMW deployment

metrics. The disagreement reveals industry uncertainty about what constitutes "production-

ready" humanoid operation.

On November 19, 2025, Sunday Robotics emerged from stealth with Memo—a wheeled

domestic robot trained using data from 10 million episodes of genuine household routines

collected via the company's $200 Skill Capture Glove.

This represents a fundamentally different development path from industrial humanoids. Rather

than expensive teleoperation systems or simulated data, Sunday deployed 2,000+ gloves to

500 homes, having remote workers perform household tasks while wearing instrumented gloves

that match Memo's hand geometry and sensors.

The technical innovation lies in "Skill Transform"—a software pipeline converting human glove

data into robot-compatible movements with claimed 90%+ success rate. Because humans vary

in height, arm length, and body proportions, direct motion transfer fails. Skill Transform solves

the retargeting problem, enabling: "if you can do it wearing the glove, Memo can learn it".

Memo's design priorities safety over humanoid form: wheeled base for stability (eliminating fall

risk), silicone-clad exterior for soft contact, and human-level finger strength for sensitivity rather

than excessive force. The robot ships with capabilities for opening doors, fetching items,

clearing tables, running dishwashers, folding laundry, and brewing espresso—"long horizon"

tasks requiring multiple sequential steps.
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Phase 1: Building reliable hardware for sustained testing

Phase 2: Hardware stable enough for extended customer-site operation

Phase 3: Hardened behavior, interfaces, and workflows for production deployment
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The business model targets early adopters: $20,000 outright purchase or $499/month

subscription (6-month minimum), both requiring $200 refundable deposit. Deliveries begin late

2026 to 50 "Founding Family Beta" households. Unlike pure-play industrial deployments, this

positions Sunday for consumer markets where safety tolerances, task diversity, and user

expectations differ fundamentally from factory environments.

CEO Tony Zhao (Stanford PhD roboticist) emphasized the data advantage: "Most home robots

start as adaptations of industrial machines, and those trained in labs rarely succeed in

unpredictable, real-world environments. Our Skill Capture Glove changes this by collecting

thousands of hours of daily routines from hundreds of families".

Benchmark investor Eric Vishria noted: "The promise of AI robotics isn't back-flipping or dancing

demos, but robots that work in messy, real-world situations. To have those, we need real-world

training data. We have about one-millionth of the data we need. Tony and Cheng's approach

finally makes collecting robot-ready data at a massive scale possible".

This data-scarcity framing—echoed by multiple humanoid developers—suggests the industry's

primary bottleneck has shifted from hardware capability to training data quality and volume.

On November 17, 2025, Physical Intelligence (π) released π*0.6, their most advanced vision-

language-action model to date, alongside a technical framework called Recap (Reinforcement

Learning with Experience and Correction based on Advantage-Conditioned Policies). The

announcement included videos of a robot autonomously making espresso for 10+ consecutive

hours—a demonstration of sustained performance unprecedented in publicly documented VLA

deployments.

The π*0.6 architecture builds on π0.6 (released simultaneously) which itself improved upon π0.5

from earlier in 2025. Key technical advances:

Offline Reinforcement Learning Pre-training: Unlike π0.5 which used supervised learning

exclusively, π*0.6 employs offline RL to learn value functions from demonstration data. This

enables the model to distinguish high-quality from low-quality actions in the training corpus—

critical for data with variable demonstrator skill.

Advantage-Conditioned Policy: During deployment, the system queries the policy for actions

conditioned on high advantage values, effectively selecting "better-than-average" behaviors.

This simple mechanism yields policies superior to the original demonstration data.

Real-World Online Refinement: After task-specific fine-tuning, π*0.6 continues training using

data collected during autonomous operation. Human teleoperators intervene only when

performance degrades, teaching recovery behaviors. The robot also learns to self-evaluate

which behaviors were successful based on episode outcomes.
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4. AI Integration – Vision-Language-Action Models Shaping Embodied Intelligence

4.1 Physical Intelligence π*0.6: Learning From Experience Through Reinforcement

Learning
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Multi-Modal Architecture: The base π0.6 model processes up to four images (448×448

resolution) from base, wrist, and backward cameras, concatenated with tokenized language

prompts and proprioceptive state information. The vision encoder outputs are fed through an

860M-parameter transformer.

Performance metrics across three applications:

Comparative analysis showed each stage of the Recap process improved both success rate and

throughput (successful tasks per hour). The final π*0.6 model with online refinement

substantially outperformed both supervised-learning-only π0.6 and intermediate offline-RL

versions.

The broader significance: Physical Intelligence has demonstrated that VLAs can improve

through autonomous experience collection, not just scaled-up demonstration datasets. This

addresses the data bottleneck differently than Sunday's glove approach—rather than collecting

more human data, π*0.6 generates and learns from its own operational data.

Physical Intelligence raised $600 million at a $5.6 billion valuation in November 2025, led by

Google's CapitalG. The company's stated mission is "bringing general-purpose AI into the

physical world", positioning VLAs as the foundation for robots that can "perceive, plan, and act"

across diverse tasks without task-specific programming.

On November 7, 2025, researchers published "10 Open Challenges Steering the Future of

Vision-Language-Action Models"—a comprehensive analysis of the frontier problems limiting

VLA deployment. The paper, synthesizing insights from major robotics labs, identifies critical

barriers:

1. Multimodality Beyond Vision-Language: Current VLAs predominantly combine visual and

linguistic inputs. Richer sensing (audio, thermal, tactile, force) remains poorly integrated. The

Audio-VLA model showed 15-20% manipulation improvement by incorporating sound—

suggesting substantial unexploited potential.

2. Reasoning and Task Planning: VLAs excel at perception-to-action mapping for simple tasks

but struggle with multi-step reasoning, causal understanding, and long-horizon planning. The

gap between "can describe what to do" and "can actually execute reliably" remains large.

3. Data Quality and Diversity: Models trained on internet-scale vision-language data lack the

embodied interaction patterns essential for physical tasks. The Open X-Embodiment dataset

contains 2.4 million episodes—substantial by robotics standards but trivial compared to the

[16]

1. Espresso preparation: The robot ran autonomously for 10+ hours, demonstrating reliability

through repeated task execution and error recovery. [18] [19]

2. Cardboard box assembly: Complex multi-step manipulation requiring precise folding,

insertion, and force application. [19]

3. Clothing folding: Handling deformable objects with varying sizes, materials, and initial

configurations. [19]
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trillions of tokens in LLM pre-training. Quality and diversity of environments/objects matter more

than raw demonstration count.

4. Evaluation Benchmarks: No standardized benchmarks exist for VLA comparison across

tasks, embodiments, and environmental conditions. LIBERO provides a starting point but covers

limited scenarios. Without rigorous evaluation, progress claims remain unverifiable.

5. Cross-Robot Action Generalization: VLAs trained on one robot morphology fail when

deployed to different embodiments. Solving the "retargeting problem" (converting actions

between different kinematic structures) remains critical for scalable deployment.

6. Computational Efficiency: Running large VLAs on robot hardware demands extensive

compute and power. While NVIDIA's Jetson Thor enables onboard inference, energy efficiency

remains a bottleneck for mobile platforms.

7. Whole-Body Coordination: Most VLA research focuses on manipulation with fixed-base

arms. Coordinating locomotion, manipulation, and balance simultaneously—essential for

humanoids—requires fundamentally different architectures.

8. Safety and Robustness: VLAs can generate unsafe actions, particularly when encountering

out-of-distribution scenarios. Formal verification methods and guaranteed safety constraints are

nascent.

9. Agentic Systems: Integrating VLAs with high-level planning, memory, tool use, and multi-step

reasoning—the "agent" paradigm—remains largely unsolved for embodied systems.

10. Human-Robot Coordination: VLAs must understand and predict human intentions,

communicate naturally, and collaborate safely. Current systems operate in isolation or with

minimal human interaction.

The paper identifies emerging trends addressing these challenges: spatial understanding

modules, world dynamics modeling, post-training refinement (as demonstrated by π*0.6), and

synthetic data generation through simulation. The trajectory points toward lifelong learning

systems that continuously improve from real-world operation.

In February 2025 (with continued discussion through November), researchers from Microsoft,

University of Maryland, University of Wisconsin-Madison, KAIST, and University of Washington

announced Magma—a multimodal foundation model for both digital UI navigation and physical

robotics manipulation.

Magma extends traditional vision-language models with:

Set-of-Mark (SoM) Pretraining: For action grounding, Magma learns to identify which visual

elements (buttons, objects, controls) are relevant for task execution. This enables both clicking

UI elements and grasping physical objects through a unified framework.

Trace-of-Mark (ToM) Video Learning: For temporal understanding, Magma tracks

object/interface trajectories across video frames, predicting future states and planning action
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sequences. This captures long-term dependencies without excessive computational overhead

from traditional next-frame prediction.

Unified Training Across Modalities: The pretraining dataset combines instructional videos,

robotics manipulation demonstrations, UI navigation traces, and existing multimodal datasets.

This heterogeneity enables transfer learning across digital and physical domains.

Evaluation results showed Magma achieving state-of-the-art performance on:

The robotics implications are substantial. By training on both internet-scale video data and robot

demonstrations, Magma develops "common-sense physics" understanding that purely robot-

data-trained models lack. This enables better generalization to novel objects and scenarios—

addressing the data scarcity problem from a different angle than Sunday's glove approach or

π*0.6's online learning.

Critically, Magma demonstrated robust generalization to out-of-distribution tasks not covered

during training, surpassing specialized robotics models like OpenVLA. This suggests foundation

model scale and diversity may be more important than task-specific optimization for achieving

broad capability.

On November 2, 2025, AgiBot (Zhiyuan Robotics) announced successful deployment of its Real-

World Reinforcement Learning (RW-RL) system in a manufacturing pilot with Longcheer

Technology—marking the first application of on-site RL training in active production.

The significance lies in the deployment context. Rather than sim-to-real transfer (training in

simulation, deploying to reality), AgiBot's system learns directly on the factory floor. Within "tens

of minutes," robots acquire new skills, achieve stable deployment, and maintain long-term

performance without degradation.

Key Capabilities:

The system exhibits strong generality across workspace layouts and production lines, enabling

"quick transfer and reuse across diverse industrial scenarios". This addresses the brittle

[58]

[58]

Robotics manipulation benchmarks (WidowX, LIBERO platforms)

UI navigation tasks (web, mobile interfaces)

Spatial reasoning evaluations (outperforming GPT-4 on complex spatial queries)

Video question-answering tasks [58]

[58]

[58]

4.4 AgiBot's Real-World Reinforcement Learning in Production

[68]

[68]

Rapid Deployment: Training time reduced from weeks to minutes through on-device

learning algorithms. [68]

High Adaptability: Autonomous compensation for part position variations, tolerance shifts,

and other common manufacturing variability. Claimed 100% task completion rate over

extended operation. [68]

Flexible Reconfiguration: Product or task changes accommodated through fast retraining

without custom fixtures or tooling. [68]



automation problem plaguing traditional robotic systems: sensitivity to fixture precision,

extensive tuning, and costly reconfiguration during line changes.

AgiBot's approach builds on academic research from chief scientist Dr. Jianlan Luo

demonstrating reliable RL directly on physical robots. The company integrated these algorithms

with its control and hardware stacks, achieving "stable, repeatable learning on real machines".

The collaboration with Longcheer plans to extend RW-RL to precision manufacturing scenarios

including consumer electronics and automotive components, developing modular, rapidly

deployable solutions integrating with existing production systems.

This represents a third AI training paradigm distinct from offline demonstration learning (π*0.6)

and teleoperation data collection (Sunday): continuous on-site learning that adapts to specific

deployment environments without extensive pre-training.

While humanoids dominated headlines, quadruped robots achieved substantial real-world

deployments during this period. DEEP Robotics, a Hangzhou-based leader in quadruped

platforms, announced successful integration of its X30 and M20 robots for power infrastructure

inspection.

Operational Performance Metrics:

DEEP Robotics' solution employs coordinated multi-platform operation: X30 with gimbal-

mounted sensors handles complex terrain navigation and equipment inspection, while M20

provides complementary coverage. Together, they eliminate blind spots and improve anomaly

detection accuracy.

Market penetration is significant: 85% market share in quadruped robots used in China's power

sector, with deployments across substations, converter stations, and underground infrastructure.

The company showcased capabilities at EP Shanghai 2025, demonstrating stair climbing, slope

traversal, and obstacle crossing in live demonstrations.

The quadruped advantage over humanoids for inspection tasks is straightforward: superior

stability on uneven terrain, lower center of gravity for climbing/descending, no bipedal balance

complexity, and mature control algorithms from over a decade of development (since Boston

[68]

[68]

[68]

[68]

5. Comparative Advances – Beyond Humanoids

5.1 Quadruped Robotics: DEEP Robotics' Industrial Deployments

[69] [70] [71] [72]

Daily on-site operation: 8.5 hours

Continuous runtime: up to 3 hours

Environmental adaptability: Desert conditions (Ningxia), underground tunnels (Singapore),

extreme temperature fluctuations

Recognition accuracy: 96.5% in harsh environments

Labor hours saved: 480 per tunnel per year (Singapore deployment) [69]

[69]

[69]



Dynamics' BigDog). For tasks not requiring manipulation or human-environment interaction,

quadrupeds represent the current production-ready solution.

The International Forum of Agricultural Robotics (FIRA USA 2025), held October 21-23 in

Woodland, California, showcased the state of specialty crop automation. The event emphasized

practical, deployable solutions addressing labor shortages and profitability challenges in tree

fruit, grapes, berries, nuts, and vegetables.

Key Highlights:

The agricultural robotics sector addresses fundamentally different challenges than

industrial/humanoid applications: unstructured outdoor environments, biological variability,

seasonal operations, and economic models driven by labor cost arbitrage rather than

productivity enhancement.

Field robots demonstrated millimeter-precision weeding between and within crop rows using AI-

based image recognition to distinguish crops from weeds at seedling stage. Despite low working

speeds (a few km/h), continuous 24/7 operation enables time savings up to 80% versus manual

weeding.

The technology maturity gradient is stark. Autonomous tractors and retrofit kits for existing

equipment are reaching commercial deployment. Fraunhofer IOSB demonstrated remote tractor

operation over 200 kilometers. Meanwhile, specialized robots for harvesting delicate produce

remain in pilot phases due to manipulation complexity.

The driver is labor scarcity. California growers face critical shortages exacerbated by

immigration restrictions and demographic shifts. Automation is transitioning from "efficiency

enhancement" to "operational necessity". Commercial deals are being signed across major

crops, signaling market transition from pilot programs to scaled adoption.

On November 18, 2025, two separate research groups announced breakthroughs in dexterous

manipulation—the ability to manipulate objects with multi-fingered robotic hands approaching

human dexterity.

RobustDexGrasp (CoRL 2025):

Researchers presented a framework enabling 94.6% success rate across 512 diverse real-world

objects, including challenging items like thin boxes, heavy tools, transparent bottles, and soft

[73] [71] [69]

5.2 Agricultural Robotics: FIRA USA 2025 and Field Demonstrations

[74] [75] [76] [77] [78]

35+ robots with in-field demonstrations in real crop conditions

80+ exhibitors

2,500+ attendees

John Deere's Autonomous 5ML Orchard Tractor (first unveiled at CES 2025) made its

exclusive agricultural event debut [74]

[79] [78]

[75] [79]

[78] [75] [79]

[76] [78]

5.3 Dexterous Manipulation: RobustDexGrasp and DexNDM Frameworks
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toys. The system was trained on only 35 simulated objects, demonstrating exceptional

generalization.

Key innovations:

Robustness testing showed the robot maintained secure grips when external forces (equivalent

to 250g weights) were applied to grasped objects. When objects were bumped or slipped, the

policy dynamically adjusted finger positions and forces in real-time to recover.

DexNDM (Galbot, November 15):

Galbot announced the Dexterous Hand Neural Dynamics Model (DexNDM) enabling high-

precision in-hand rotation of objects with varying sizes and geometries. Unlike previous models

limited to specific object categories, DexNDM handles microelectronics to large complex

geometries through multi-axis, multi-posture rotation capabilities.

The system excels at rotating objects along multiple axes regardless of hand orientation—

whether facing up, down, or sideways. This enables precise insertion/assembly tasks even in

hard-to-reach positions.

Both frameworks integrate with higher-level AI modules for complex tasks. RobustDexGrasp

demonstrated grasping in clutter (using object segmentation), task-oriented grasping (using

vision-language planning), and dynamic interaction (tracking objects on conveyor belts).

The dexterity advances matter because manipulation remains the critical bottleneck for

humanoid utility. Locomotion has largely been solved (as evidenced by countless parkour

videos), but reliable object manipulation in unstructured environments—especially with

deformable, transparent, or irregularly shaped items—continues to limit real-world task

completion.

Multiple converging factors explain the 2025 humanoid deployment acceleration:

Labor Shortages Reaching Crisis Levels:

[80]

Teacher-Student Curriculum: A "teacher" policy learns with privileged information (full

object shape, tactile sensors), then a "student" policy learns using only realistic perception

(single-view point cloud, noisy joint positions). [80]

Hand-Centric Intuition: Rather than capturing complete 3D shape features, the system

creates a simple "mental map" answering: "Where are the surfaces relative to my fingers

right now?" [80]

Multi-Modal Perception: Combines vision, proprioception, and reconstructed tactile

sensation to handle objects that confuse vision-only systems (e.g., transparent glass). [80]

[80]

[81]

[81]

[80]

[82] [83] [84] [55]

6. Applications & Implications – Deployment Pathways and Persistent Challenges

6.1 The Industrial Deployment Thesis: Why Now?

85-100 million global worker deficit projected by 2030, representing $8.5 trillion GDP impact

(Korn Ferry) [85]



North American robot orders climbed 11.6% in Q3 2025 to 8,806 units ($574M), with year-to-

date figures showing 6.6% unit growth and 10.6% revenue increase. The non-automotive sector

led with 59% of orders—reflecting automation expansion beyond traditional strongholds.

Economic Drivers:

Plants use robots to respond to labor shortages, supply chain volatility, reshoring pressure, and

rising quality demands. Recent deployments show:

Technology Maturation:

The confluence of advances enables deployment:

Capital Availability:

Humanoid robotics attracted over $10.7 billion in global venture investment through November

19, 2025—exceeding every full year since 2021. Major funding rounds:

Industry analysis identifies a deployment sequence:

Wave 1: Industrial (Current):

Early rollouts target intralogistics and light assembly in existing plants. ROI stems from

ergonomic relief and labor shortage mitigation, not direct workstation replacement. Examples:

Apptronik's Apollo at Mercedes-Benz, Agility's Digit for bulk handling, UBTECH Walker S2 at

BYD/Geely facilities.

Wave 2: Consumer (Near-term):

Price reduction led by Chinese OEMs (Unitree G1 at ~$16K-$20K range, versus $150K+ for early

1.9 million U.S. manufacturing worker shortage expected by 2033 [82] [85]

Demographic crisis: one-third of developed world population will be over 60 by 2050 [86] [55]

[87] [88]

[89]

[87]

Throughput increases: 10-25% in machining cells

Scrap reduction: 15-40% due to consistent handling

Lower overtime and shift volatility

Better cycle time predictability for customer quoting [87]

AI models (VLAs, LBMs) providing task generalization

Actuator improvements (Phybot's 530 N·m torque, UBTECH's autonomous battery swap)

Safety standards (ANSI/A3 R15.06-2025) governing human-robot collaboration

Computing platforms (NVIDIA Jetson Thor: 7.5× performance increase) [17] [20] [66] [67] [65]

[90]

Physical Intelligence: $600M at $5.6B valuation (CapitalG-led) [60] [61]

Flexion: $50M Series A (DST Global, NVentures) [86] [90]

Apptronik: $1B+ in 2025, $5.47B valuation [91]

Figure AI: $1B+ Series C, $39B valuation [91]

Neura Robotics: €1B targeted round, €8-10B valuation (Tether-led) [92] [91]

6.2 The Three Waves of Adoption

[83] [55]

[83] [11] [7]



systems) enables educational and developer experimentation. 1X's Neo ($20K) and Sunday's

Memo ($20K) target early adopter households in 2026. [ 95]

Wave 3: Medical (Long-term):

Regulation and liability slow progress, but China's State Council is promoting humanoids for elder

care, rehabilitation, and hospital logistics. This wave requires clearance from healthcare

regulatory bodies and insurance frameworks not yet established.

Despite progress, fundamental limitations remain:

Battery/Runtime Constraints:

Most humanoids achieve 1-2 hours untethered operation. The energy demands are brutal:[^96]

Li-ion batteries provide ~250 Wh/kg energy density. A 60 kg humanoid with 5 kg battery pack

(8% of body weight) stores ~1.25 kWh—sufficient for 1-2 hours at typical load. Increasing

capacity by adding cells exponentially increases thermal runaway risk due to flammable liquid

electrolyte.[^96]

Solid-state batteries promise higher density and safety. XPENG's IRON humanoid uses full-solid-

state batteries, claiming 30% weight reduction and 30% capacity increase, with ability to

withstand 250°C environments and 300G impacts without fire hazard. BAK Battery's RoPower

Series offers 9-minute fast charging (10-80%) and volumetric density of 928 Wh/L.[ 96]

Current workarounds: autonomous battery swapping (UBTECH Walker S2, Hexagon's AEON) or

tethered operation for sustained tasks.

Manipulation Dexterity:

Fine motor skills lag far behind mobility. McKinsey notes: "Humanoids can now walk, climb and

handle stairs, but grasping, moving and manipulating varied objects in real-world settings

remains a complex technical task". Figure 02 demonstrated 400% speed improvement but still

operates on constrained pick-and-place tasks.

The "dexterity gap" severely limits robot roles. Without reliable multi-fingered manipulation,

robots cannot handle tools, adjust grips, or perform assembly requiring force-torque sensing and

adaptive control.

Safety and Certification:

Current humanoids cannot operate freely next to humans without additional protective

measures. Systems for fall detection, force limitation, and predictable behavior are still maturing.

[^98]

[93] 94][ [55] [25] [83] [10]
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6.3 Persistent Technical Challenges

[55] [24]

High-performance computing (vision, AI, control): ~50-100W continuous

Actuator power during movement: 200-500W per major joint

Sensor systems: 10-30W

Total system draw: 500-1,500W during active operation [24]

[24]
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ANSI/A3 R15.06-2025 (released October 2025) provides updated industrial robot safety

requirements:

ISO is developing global humanoid safety standards (ISO 25785-1) through international working

groups, addressing unique risks from anthropomorphic form and movement capabilities.

Standards are expected to set criteria for risk assessment, operational safety, and human-robot

collaboration protocols.[^98]

Cost Economics:

McKinsey argues lower prices and mature supply chain needed before broader adoption

becomes viable. Current costs:

Manufacturing scale drives costs. Figure AI's BotQ facility and Tesla's pilot line (targeting 1M

units/year capacity) aim for cost curves comparable to automotive production. Tesla's $20K

Optimus target price and 4M units/year by 2027 reflect automotive-scale economics.[ 101]

[ 99]

Component supply chain remains immature. Many actuators, sensors, and control systems are

custom-designed per platform due to lack of standardized parts ecosystems. This forces

vertical integration and limits cost reduction from competitive sourcing.

Multiple approaches address the training data scarcity:

1. Teleoperation at Scale (Unitree G1-D, Traditional Approach):

Deploy data collection infrastructure enabling humans to control robots and capture

demonstration data. Unitree's UnifoLM platform supports hundreds of simultaneous

teleoperators. Challenges: expensive ($20K+ per teleoperation station), slow (constrained by

human operator availability), and limited to demonstrator skill level.

2. Low-Cost Wearable Data Collection (Sunday Robotics):

$200 gloves worn by humans performing household tasks generate robot-compatible data at

"two orders of magnitude higher capital efficiency" versus teleoperation. Limitations: requires

retargeting algorithms (Skill Transform) and assumes glove-to-robot kinematic mapping is

solvable.

[20] [17]

Enhanced collaborative application guidance (replacing "collaborative robot" classification

with application-based approach)

Cybersecurity integrated into safety planning

New terminology: "monitored standstill" (replacing safety-rated monitored stop),

"safeguarded space" including dynamic protections

Explicit functional safety requirements [17] [20]

[82]

High-end humanoids: $150K-$250K (e.g., Boston Dynamics Atlas tier)

Mid-range: $50K-$100K (e.g., Unitree H1, Figure 02 likely range)

Consumer targets: $20K-$30K (1X Neo, Sunday Memo, Tesla Optimus goal)[^99] [55] [93] [10]

100][
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6.4 The Data Bottleneck: Divergent Solutions
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3. Online Reinforcement Learning (Physical Intelligence π*0.6, AgiBot RW-RL):

Robots learn from autonomous operation, self-generating training data through trial-and-error

with occasional expert intervention. Enables continuous improvement but requires safe

exploration strategies and initial demonstration data to bootstrap learning.

4. Synthetic Data and Simulation (Emerging):

Generate training data in physics simulators and transfer to reality (sim-to-real). NVIDIA's Isaac

Sim and similar platforms enable rapid scenario generation. Challenges: simulation-reality gap for

contact-rich tasks, physics accuracy limitations, and visual domain shift.[^103]

5. Internet-Scale Video Pre-training (Magma, Foundation Model Approach):

Leverage billions of YouTube videos, instructional content, and web-scale vision-language data

to learn physics intuition and common-sense reasoning, then fine-tune on robot demonstrations.

Promises better generalization but requires massive compute and careful curation to extract

embodiment-relevant patterns.

Industry consensus: data diversity (environments, objects, tasks) matters more than raw volume.

A robot trained on 100 environments with 1,000 demonstrations each will outperform one trained

on a single environment with 100,000 demonstrations. This explains the emphasis on platforms

(Unitree's G1-D, Sunday's glove network) that enable distributed, diverse data collection.

Goldman Sachs projects the humanoid robot market reaching $38 billion by 2035, with

optimistic scenarios exceeding $200 billion. McKinsey frames the market opportunity around

total addressable labor automation, estimating $5 trillion annual revenue potential at maturity

when combining hardware and recurring software services.[ 97][^96]

Investment bank analysis suggests civilization-scale impact comparable to electricity,

automobiles, and smartphones. The logic: humanoids represent the first general-purpose

machines built to operate in human-designed environments using human tools—a fundamental

shift from task-specific automation to adaptive, multi-task systems.[^104]

NVIDIA CEO Jensen Huang calls physical AI "the next trillion-dollar industry". The company's

automotive and robotics division reported $567M quarterly sales in late 2025 (72% YoY

growth), with Jetson Thor chips targeting robotics at $3,499 developer kit pricing. Samsung,

Hyundai, and SK partnerships involve $3B+ investments in physical AI infrastructure. [

106]

The economic necessity driver intensifies. With developed-world labor force shrinking and

demands for manufacturing reshoring growing, automation transitions from "competitive

advantage" to "survival requirement". Plants facing six to twelve-month delays for robot

integration now treat automation as strategic priority rather than discretionary investment.[^107]
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6.5 Market Projections and Economic Impact
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The humanoid deployment acceleration raises profound questions largely absent from technical

discussions:

Workforce Displacement:

While industry emphasizes "augmentation not replacement," the stated deployment goals

(thousands to millions of units) targeting manual labor sectors suggest substantial job impacts.

UBTECH's 500-unit 2025 delivery and 10,000-unit 2027 target directly substitute for human

factory workers.

Inequality Amplification:

Companies deploying humanoids gain productivity advantages over competitors lacking capital

for automation investment. This could accelerate winner-take-all market dynamics and

geographic concentration of manufacturing in automation-capable regions.[^107]

Surveillance and Privacy:

Household robots (1X Neo, Sunday Memo) with continuous visual/audio sensing raise privacy

concerns despite promised controls like "no-go zones" and face blurring. The data collected—

intimate details of home life—becomes valuable training assets for robot companies.

Dependency and De-skilling:

Reliance on robots for household tasks and caregiving may erode human capabilities and social

structures. The "abundance" framed as liberation could manifest as isolation and learned

helplessness.[^99]

Regulatory Gaps:

Safety standards address workplace robotics, but frameworks for domestic deployment, liability,

and oversight remain undeveloped. Who bears responsibility when a home robot injures a child

or damages property? [^98]

Dual-Use Concerns:

Humanoid platforms developed for civilian applications could be adapted for military/security

uses. The line between "warehouse logistics" and "tactical operations" is technologically thin.

These implications warrant serious societal deliberation, but current discourse remains

dominated by technical feasibility and market opportunity. The absence of robust ethical

frameworks, worker transition programs, and regulatory structures suggests society is

unprepared for the humanoid deployment wave now accelerating. [ 107]

The seven days from November 17-24, 2025 represent an inflection point in robotics history.

The field has transitioned from aspirational research to operational reality, evidenced by

UBTECH's mass humanoid delivery, Physical Intelligence's 10-hour autonomous operation, and

Figure AI's year-long factory deployment contributing to 30,000 vehicle productions.

6.6 Ethical, Social, and Workforce Implications
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The breakthroughs span the full technology stack: Phybot's 530 N·m torque actuators

demonstrating mechanical prowess, transneuron neuromorphic computing promising brain-like

efficiency, VLA models learning from experience through reinforcement learning, and new safety

standards governing human-robot collaboration. [^98]

Yet persistent challenges temper the triumphalism. Battery constraints limit runtime to 1-2 hours,

manipulation dexterity lags far behind locomotion, safety certification frameworks remain

immature, and training data scarcity drives divergent collection strategies. The cost economics

and supply chain maturity required for million-unit production are nascent.

[ 99] [^96]

The "Rise of the Machines" is neither dystopian terminator scenario nor utopian abundance

panacea. It manifests as hundreds of Walker S2 units entering Chinese factories, π*0.6 making

espresso for 10 hours, Figure 02 loading automotive parts through monotonous 10-hour shifts,

quadrupeds inspecting power infrastructure, and agricultural robots weeding fields.

The most important work is not the spectacular demonstrations—backflipping humanoids,

drone-launching robots, or AI-powered caregivers. It's the unglamorous engineering enabling

sustained autonomous operation: battery swapping systems, failure mode analysis from 11-

month deployments, reinforcement learning frameworks for error recovery, data collection

platforms spanning 500 homes, and safety standards balancing innovation with risk mitigation.

[ 98]

The next seven days will not match this week's headline density. But the trajectory is

established: increasing robot populations in human environments, improving AI capabilities

through operational experience, maturing supply chains and cost structures, and gradual

societal adaptation to machine coworkers and companions. The machines are rising—not in

sudden singularity, but through incremental deployments that collectively reshape industrial

production, domestic labor, and ultimately, what it means to be human in a world increasingly

shared with intelligent machines.

The challenge ahead is not primarily technical. It's whether society can develop the ethical

frameworks, regulatory structures, workforce transition programs, and democratic deliberation

processes required to ensure this transformation serves broad human flourishing rather than

concentrated power and displacement. The technology is arriving faster than the social

infrastructure to govern it—a gap that will define the 2025-2030 period and beyond.

⁂

[31] [13] [15] [9] [32] [33] [4] [30] [12] [16] [20] [17]

[18] [19]

[27] [51] [55] [25] [10] [50]

98][ [24] [8] [17] [82] [19] [80] [68]

[6] [15] [78] [11]

[16] [7] [8] [69] [18]

94][^3][^13][^39][^45][^46][^4][^11][^12][^10][^44][^50][ [20] [93] [8] [17] [19] [68]

1. https://www.youtube.com/watch?v=krZtnKolsHI

2. https://www.youtube.com/watch?v=2lXTPe6QYW0

3. https://www.livescience.com/technology/robotics/new-transformer-humanoid-robot-can-launch-a-shap

eshifting-drone-off-its-back-watch-it-in-action

4. https://www.humanoidsdaily.com/feed/phybot-m1-debuts-with-a-backflip-and-a-most-powerful-claim

5. https://www.youtube.com/watch?v=-vbT2qCSIQE

https://www.youtube.com/watch?v=krZtnKolsHI
https://www.youtube.com/watch?v=2lXTPe6QYW0
https://www.livescience.com/technology/robotics/new-transformer-humanoid-robot-can-launch-a-shapeshifting-drone-off-its-back-watch-it-in-action
https://www.livescience.com/technology/robotics/new-transformer-humanoid-robot-can-launch-a-shapeshifting-drone-off-its-back-watch-it-in-action
https://www.humanoidsdaily.com/feed/phybot-m1-debuts-with-a-backflip-and-a-most-powerful-claim
https://www.youtube.com/watch?v=-vbT2qCSIQE


6. https://www.prnewswire.com/news-releases/ubtech-humanoid-robot-walker-s2-begins-mass-producti

on-and-delivery-with-orders-exceeding-800-million-yuan-302616924.html

7. https://www.rockingrobots.com/ubtech-humanoid-robot-walker-s2-begins-mass-production-and-deliv

ery/

8. https://www.figure.ai/news/production-at-bmw

9. https://www.thenews.com.pk/latest/1358992-transneuron-breakthrough-brings-robots-closer-to-huma

n-like-awareness

10. https://www.globenewswire.com/news-release/2025/11/19/3191274/0/en/Sunday-Launches-Memo-the-

Robot-That-Actually-Learns-Your-Home.html

11. https://interestingengineering.com/ai-robotics/worlds-first-large-delivery-of-humanoid-workers

12. https://www.instagram.com/reel/DRU8m2Fk68c/

13. https://www.youtube.com/watch?v=nsV3DUQFtFY

14. https://intradefairs.com/news/ubtech-humanoid-robot-walker-s2-enters-mass-production-and-deliver

y

15. https://www.physicalintelligence.company/blog/pistar06

16. https://website.pi-asset.com/pi06star/PI06_model_card.pdf

17. https://blog.ansi.org/ansi/ansi-a3-r15-06-2025-robot-safety/

18. https://www.linkedin.com/posts/vedantnair_physical-intelligence-releases-pi-06-a-activity-739691769

3414748160-DLBt

19. https://eu.36kr.com/en/p/3558029372259459

20. https://www.engineering.com/robot-safety-standard-gets-fresh-update/

21. https://www.youtube.com/watch?v=i2LfH07URJ8

22. https://blockchain.news/ainews/ai-robotics-breakthroughs-c1-projector-face-m1-superhuman-torque-u

nitree-g1-nba-moves-and-flexion-reflect-v0-natural-language-control

23. https://www.youtube.com/watch?v=X31QRpWGJ64

24. https://www.aparobot.com/articles/the-energy-cage-why-the-future-of-robots-and-evs-runs-on-a-lithi

um-budget

25. https://pandaily.com/unitree-unveils-its-first-wheeled-humanoid-robot-g1-d

26. https://www.unitree.com/mobile/G1-D

27. https://www.humanoidsdaily.com/feed/unitree-s-g1-d-swaps-legs-for-wheels-to-solve-the-ai-data-bot

tleneck

28. https://news.aibase.com/news/22777

29. https://interestingengineering.com/ai-robotics/unitree-unveils-wheeled-humanoid-robot

30. https://www.lboro.ac.uk/media-centre/press-releases/2025/november/transneuron-ai-chip-mimics-brai

n-activity/

31. https://www.innolabs.ro/ai-lens/2025-11-19-artificial-neurons-the-future-of-human-like-robotics

32. https://indianexpress.com/article/technology/science/new-artificial-neuron-uses-electrical-pulses-to-pr

ocess-information-in-a-brain-like-manner-10376793/

33. https://techxplore.com/news/2025-11-artificial-neuron-mimic-brain-major.html

34. https://robotdyn.com/artificial-neurons-a-step-closer-to-human-like-robotics/

35. https://interestingengineering.com/innovation/transneuron-robot-human-like-sensing

https://www.prnewswire.com/news-releases/ubtech-humanoid-robot-walker-s2-begins-mass-production-and-delivery-with-orders-exceeding-800-million-yuan-302616924.html
https://www.prnewswire.com/news-releases/ubtech-humanoid-robot-walker-s2-begins-mass-production-and-delivery-with-orders-exceeding-800-million-yuan-302616924.html
https://www.rockingrobots.com/ubtech-humanoid-robot-walker-s2-begins-mass-production-and-delivery/
https://www.rockingrobots.com/ubtech-humanoid-robot-walker-s2-begins-mass-production-and-delivery/
https://www.figure.ai/news/production-at-bmw
https://www.thenews.com.pk/latest/1358992-transneuron-breakthrough-brings-robots-closer-to-human-like-awareness
https://www.thenews.com.pk/latest/1358992-transneuron-breakthrough-brings-robots-closer-to-human-like-awareness
https://www.globenewswire.com/news-release/2025/11/19/3191274/0/en/Sunday-Launches-Memo-the-Robot-That-Actually-Learns-Your-Home.html
https://www.globenewswire.com/news-release/2025/11/19/3191274/0/en/Sunday-Launches-Memo-the-Robot-That-Actually-Learns-Your-Home.html
https://interestingengineering.com/ai-robotics/worlds-first-large-delivery-of-humanoid-workers
https://www.instagram.com/reel/DRU8m2Fk68c/
https://www.youtube.com/watch?v=nsV3DUQFtFY
https://intradefairs.com/news/ubtech-humanoid-robot-walker-s2-enters-mass-production-and-delivery
https://intradefairs.com/news/ubtech-humanoid-robot-walker-s2-enters-mass-production-and-delivery
https://www.physicalintelligence.company/blog/pistar06
https://website.pi-asset.com/pi06star/PI06_model_card.pdf
https://blog.ansi.org/ansi/ansi-a3-r15-06-2025-robot-safety/
https://www.linkedin.com/posts/vedantnair_physical-intelligence-releases-pi-06-a-activity-7396917693414748160-DLBt
https://www.linkedin.com/posts/vedantnair_physical-intelligence-releases-pi-06-a-activity-7396917693414748160-DLBt
https://eu.36kr.com/en/p/3558029372259459
https://www.engineering.com/robot-safety-standard-gets-fresh-update/
https://www.youtube.com/watch?v=i2LfH07URJ8
https://blockchain.news/ainews/ai-robotics-breakthroughs-c1-projector-face-m1-superhuman-torque-unitree-g1-nba-moves-and-flexion-reflect-v0-natural-language-control
https://blockchain.news/ainews/ai-robotics-breakthroughs-c1-projector-face-m1-superhuman-torque-unitree-g1-nba-moves-and-flexion-reflect-v0-natural-language-control
https://www.youtube.com/watch?v=X31QRpWGJ64
https://www.aparobot.com/articles/the-energy-cage-why-the-future-of-robots-and-evs-runs-on-a-lithium-budget
https://www.aparobot.com/articles/the-energy-cage-why-the-future-of-robots-and-evs-runs-on-a-lithium-budget
https://pandaily.com/unitree-unveils-its-first-wheeled-humanoid-robot-g1-d
https://www.unitree.com/mobile/G1-D
https://www.humanoidsdaily.com/feed/unitree-s-g1-d-swaps-legs-for-wheels-to-solve-the-ai-data-bottleneck
https://www.humanoidsdaily.com/feed/unitree-s-g1-d-swaps-legs-for-wheels-to-solve-the-ai-data-bottleneck
https://news.aibase.com/news/22777
https://interestingengineering.com/ai-robotics/unitree-unveils-wheeled-humanoid-robot
https://www.lboro.ac.uk/media-centre/press-releases/2025/november/transneuron-ai-chip-mimics-brain-activity/
https://www.lboro.ac.uk/media-centre/press-releases/2025/november/transneuron-ai-chip-mimics-brain-activity/
https://www.innolabs.ro/ai-lens/2025-11-19-artificial-neurons-the-future-of-human-like-robotics
https://indianexpress.com/article/technology/science/new-artificial-neuron-uses-electrical-pulses-to-process-information-in-a-brain-like-manner-10376793/
https://indianexpress.com/article/technology/science/new-artificial-neuron-uses-electrical-pulses-to-process-information-in-a-brain-like-manner-10376793/
https://techxplore.com/news/2025-11-artificial-neuron-mimic-brain-major.html
https://robotdyn.com/artificial-neurons-a-step-closer-to-human-like-robotics/
https://interestingengineering.com/innovation/transneuron-robot-human-like-sensing


36. https://arxiv.org/html/2508.01247v2

37. https://www.azorobotics.com/News.aspx?newsID=16249

38. https://www.press.bmwgroup.com/global/article/detail/T0444265EN/successful-test-of-humanoid-rob

ots-at-bmw-group-plant-spartanburg?language=en

39. https://interestingengineering.com/ai-robotics/figure-humanoid-robots-retires-bmw

40. https://www.repairerdrivennews.com/2025/10/15/figure-ai-founder-claims-robots-running-on-bmw-pr

oduction-line-10-hours-a-day/

41. https://www.fanaticalfuturist.com/2025/09/bmws-humanoid-factory-robots-get-a-huge-performance-

upgrade/

42. https://mikekalil.com/blog/thousands-of-bd-atlas-humanoid-robots/

43. https://motorwatt.com/community/community-groups/humanoids-of-the-future-humanoid-robots/video

s/why-humanoids-are-the-future-of-manufacturing-insights-from-boston-dynamics

44. https://newatlas.com/robotics/morphing-robot-duo/

45. https://www.caltech.edu/about/news/caltech-and-technology-innovation-institute-demo-multirobot-res

ponse-team

46. https://www.youtube.com/watch?v=F8DwBWCVZ0c

47. https://www.futura-sciences.com/en/the-video-youll-watch-three-times-this-humanoid-robot-can-walk

-fly-roll-and-transform-to-fly_21138/

48. https://roboticsandautomationnews.com/2025/11/21/sunday-unveils-new-humanoid-robot-for-the-hom

e/96791/

49. https://www.humanoidsdaily.com/feed/sunday-unveils-memo-a-wheeled-domestic-robot-that-learns-f

rom-200-gloves

50. https://www.theneuron.ai/explainer-articles/this-home-robot-learned-to-do-your-dishes-from-10-millio

n-real-family-routines

51. https://www.businessinsider.com/sunday-robotics-home-robot-training-hands-loading-dishwasher-202

5-11

52. https://electrek.co/2025/11/24/tesla-bleeding-ai-talent-small-new-robotics-start-up/

53. https://www.sunday.ai

54. https://www.wired.com/story/memo-sunday-robotics-home-robot/

55. https://alphatarget.com/blog/humanoid-robots-awakening/

56. https://www.physicalintelligence.company/download/pistar06.pdf

57. https://www.linkedin.com/pulse/vision-language-action-models-2025-explained-developers360-nrq5c

58. https://edisonsmart.com/magma-a-glimpse-at-how-multimodal-ai-will-transform-robotics/

59. https://www.physicalintelligence.company

60. https://investclub.sv/physical-intelligence/

61. https://www.axios.com/2025/11/21/robots-physical-intelligence-ai

62. https://arxiv.org/abs/2511.05936

63. https://rohitbandaru.github.io/blog/Foundation-Models-for-Robotics-VLA/

64. https://www.emergentmind.com/topics/libero

65. https://finance.yahoo.com/news/nvidia-announces-humanoid-robotics-custom-ai-infrastructure-tech-at

-computex-2025-060009569.html

https://arxiv.org/html/2508.01247v2
https://www.azorobotics.com/News.aspx?newsID=16249
https://www.press.bmwgroup.com/global/article/detail/T0444265EN/successful-test-of-humanoid-robots-at-bmw-group-plant-spartanburg?language=en
https://www.press.bmwgroup.com/global/article/detail/T0444265EN/successful-test-of-humanoid-robots-at-bmw-group-plant-spartanburg?language=en
https://interestingengineering.com/ai-robotics/figure-humanoid-robots-retires-bmw
https://www.repairerdrivennews.com/2025/10/15/figure-ai-founder-claims-robots-running-on-bmw-production-line-10-hours-a-day/
https://www.repairerdrivennews.com/2025/10/15/figure-ai-founder-claims-robots-running-on-bmw-production-line-10-hours-a-day/
https://www.fanaticalfuturist.com/2025/09/bmws-humanoid-factory-robots-get-a-huge-performance-upgrade/
https://www.fanaticalfuturist.com/2025/09/bmws-humanoid-factory-robots-get-a-huge-performance-upgrade/
https://mikekalil.com/blog/thousands-of-bd-atlas-humanoid-robots/
https://motorwatt.com/community/community-groups/humanoids-of-the-future-humanoid-robots/videos/why-humanoids-are-the-future-of-manufacturing-insights-from-boston-dynamics
https://motorwatt.com/community/community-groups/humanoids-of-the-future-humanoid-robots/videos/why-humanoids-are-the-future-of-manufacturing-insights-from-boston-dynamics
https://newatlas.com/robotics/morphing-robot-duo/
https://www.caltech.edu/about/news/caltech-and-technology-innovation-institute-demo-multirobot-response-team
https://www.caltech.edu/about/news/caltech-and-technology-innovation-institute-demo-multirobot-response-team
https://www.youtube.com/watch?v=F8DwBWCVZ0c
https://www.futura-sciences.com/en/the-video-youll-watch-three-times-this-humanoid-robot-can-walk-fly-roll-and-transform-to-fly_21138/
https://www.futura-sciences.com/en/the-video-youll-watch-three-times-this-humanoid-robot-can-walk-fly-roll-and-transform-to-fly_21138/
https://roboticsandautomationnews.com/2025/11/21/sunday-unveils-new-humanoid-robot-for-the-home/96791/
https://roboticsandautomationnews.com/2025/11/21/sunday-unveils-new-humanoid-robot-for-the-home/96791/
https://www.humanoidsdaily.com/feed/sunday-unveils-memo-a-wheeled-domestic-robot-that-learns-from-200-gloves
https://www.humanoidsdaily.com/feed/sunday-unveils-memo-a-wheeled-domestic-robot-that-learns-from-200-gloves
https://www.theneuron.ai/explainer-articles/this-home-robot-learned-to-do-your-dishes-from-10-million-real-family-routines
https://www.theneuron.ai/explainer-articles/this-home-robot-learned-to-do-your-dishes-from-10-million-real-family-routines
https://www.businessinsider.com/sunday-robotics-home-robot-training-hands-loading-dishwasher-2025-11
https://www.businessinsider.com/sunday-robotics-home-robot-training-hands-loading-dishwasher-2025-11
https://electrek.co/2025/11/24/tesla-bleeding-ai-talent-small-new-robotics-start-up/
https://www.sunday.ai/
https://www.wired.com/story/memo-sunday-robotics-home-robot/
https://alphatarget.com/blog/humanoid-robots-awakening/
https://www.physicalintelligence.company/download/pistar06.pdf
https://www.linkedin.com/pulse/vision-language-action-models-2025-explained-developers360-nrq5c
https://edisonsmart.com/magma-a-glimpse-at-how-multimodal-ai-will-transform-robotics/
https://www.physicalintelligence.company/
https://investclub.sv/physical-intelligence/
https://www.axios.com/2025/11/21/robots-physical-intelligence-ai
https://arxiv.org/abs/2511.05936
https://rohitbandaru.github.io/blog/Foundation-Models-for-Robotics-VLA/
https://www.emergentmind.com/topics/libero
https://finance.yahoo.com/news/nvidia-announces-humanoid-robotics-custom-ai-infrastructure-tech-at-computex-2025-060009569.html
https://finance.yahoo.com/news/nvidia-announces-humanoid-robotics-custom-ai-infrastructure-tech-at-computex-2025-060009569.html


66. https://www.techbuzz.ai/articles/nvidia-s-3-499-robot-brain-chip-targets-567m-robotics-surge

67. https://nvidianews.nvidia.com/news/nvidia-blackwell-powered-jetson-thor-now-available-accelerating

-the-age-of-general-robotics

68. https://www.therobotreport.com/agibot-deploys-real-world-reinforcement-learning-system/

69. https://www.linkedin.com/pulse/deep-robotics-ep-shanghai-2025-quadruped-robots-redefine-klqje

70. https://www.newsfilecorp.com/release/273102/DEEP-Robotics-Robot-Dogs-Successfully-Deployed-for-

Substation-Inspection-Scenarios

71. https://www.deeprobotics.us

72. https://finance.yahoo.com/news/deep-robotics-robot-dogs-successfully-095200836.html

73. https://dataglobalhub.org/resource/articles/deep-robotics-signals-scale-in-quadruped-robotics

74. https://progressivecrop.com/2025/10/07/farmers-take-the-drivers-seat-at-fira-usa-2025-hands-on-aut

onomous-ag-robotics/

75. https://www.dlg.org/en/detail/semi-autonomous-fieldwork-and-robotics-take-center-stage-at-agritech

nica-2025

76. https://nationalnutgrower.com/article/fira-usa-robotics-conference-2025/

77. https://fira-usa.com

78. https://www.roboticstomorrow.com/news/2025/11/04/fira-usa-2025-automation-emerges-as-key-soluti

on-to-address-specialty-crop-agricultures-critical-challenges/25765/

79. https://www.azorobotics.com/Article.aspx?ArticleID=781

80. https://robohub.org/corl2025-robustdexgrasp-dexterous-robot-hand-grasping-of-nearly-any-object/

81. https://www.prnewswire.com/news-releases/galbot-unveils-dual-breakthroughs-in-embodied-ai-dexn

dm-and-navfom-revolutionize-dexterous-manipulation-and-autonomous-navigation-302616388.html

82. https://www.rockingrobots.com/mckinsey-humanoid-robots-are-on-the-verge-of-a-real-breakthrough/

83. https://www.edge-ai-vision.com/2025/11/humanoid-robots-2025-the-race-to-useful-intelligence/

84. https://www.winssolutions.org/humanoid-robots-2025-2026-reality-hype/

85. https://www.forbes.com/sites/ethankarp/2025/10/29/humanoid-robots-in-manufacturing-timelines-cost

-and-opportunity/

86. https://flexion.ai/news/flexion-raises-50m-to-build-the-brain-of-humanoid-robots-at-scale

87. https://mdcplus.fi/blog/robot-automation-rise-in-2025/

88. https://www.dbusiness.com/hustle-and-muscle-articles/north-american-robot-orders-soar-11-6-to-574

m-in-q3-2025/

89. https://www.therobotreport.com/north-american-robot-orders-increase-q3-2025-reports-a3/

90. https://news.crunchbase.com/venture/robotic-brain-building-startup-flexion-raise/

91. https://www.humanoidsdaily.com/feed/the-great-valuation-chasm-a-2025-guide-to-the-humanoid-rob

otics-capital-race

92. https://www.coindesk.com/business/2025/11/15/tether-eyes-usd1b-investment-in-german-robotics-start

up-neura-ft

93. https://www.therobotreport.com/1x-announces-pre-order-launch-neo-humanoid-robot/

https://www.techbuzz.ai/articles/nvidia-s-3-499-robot-brain-chip-targets-567m-robotics-surge
https://nvidianews.nvidia.com/news/nvidia-blackwell-powered-jetson-thor-now-available-accelerating-the-age-of-general-robotics
https://nvidianews.nvidia.com/news/nvidia-blackwell-powered-jetson-thor-now-available-accelerating-the-age-of-general-robotics
https://www.therobotreport.com/agibot-deploys-real-world-reinforcement-learning-system/
https://www.linkedin.com/pulse/deep-robotics-ep-shanghai-2025-quadruped-robots-redefine-klqje
https://www.newsfilecorp.com/release/273102/DEEP-Robotics-Robot-Dogs-Successfully-Deployed-for-Substation-Inspection-Scenarios
https://www.newsfilecorp.com/release/273102/DEEP-Robotics-Robot-Dogs-Successfully-Deployed-for-Substation-Inspection-Scenarios
https://www.deeprobotics.us/
https://finance.yahoo.com/news/deep-robotics-robot-dogs-successfully-095200836.html
https://dataglobalhub.org/resource/articles/deep-robotics-signals-scale-in-quadruped-robotics
https://progressivecrop.com/2025/10/07/farmers-take-the-drivers-seat-at-fira-usa-2025-hands-on-autonomous-ag-robotics/
https://progressivecrop.com/2025/10/07/farmers-take-the-drivers-seat-at-fira-usa-2025-hands-on-autonomous-ag-robotics/
https://www.dlg.org/en/detail/semi-autonomous-fieldwork-and-robotics-take-center-stage-at-agritechnica-2025
https://www.dlg.org/en/detail/semi-autonomous-fieldwork-and-robotics-take-center-stage-at-agritechnica-2025
https://nationalnutgrower.com/article/fira-usa-robotics-conference-2025/
https://fira-usa.com/
https://www.roboticstomorrow.com/news/2025/11/04/fira-usa-2025-automation-emerges-as-key-solution-to-address-specialty-crop-agricultures-critical-challenges/25765/
https://www.roboticstomorrow.com/news/2025/11/04/fira-usa-2025-automation-emerges-as-key-solution-to-address-specialty-crop-agricultures-critical-challenges/25765/
https://www.azorobotics.com/Article.aspx?ArticleID=781
https://robohub.org/corl2025-robustdexgrasp-dexterous-robot-hand-grasping-of-nearly-any-object/
https://www.prnewswire.com/news-releases/galbot-unveils-dual-breakthroughs-in-embodied-ai-dexndm-and-navfom-revolutionize-dexterous-manipulation-and-autonomous-navigation-302616388.html
https://www.prnewswire.com/news-releases/galbot-unveils-dual-breakthroughs-in-embodied-ai-dexndm-and-navfom-revolutionize-dexterous-manipulation-and-autonomous-navigation-302616388.html
https://www.rockingrobots.com/mckinsey-humanoid-robots-are-on-the-verge-of-a-real-breakthrough/
https://www.edge-ai-vision.com/2025/11/humanoid-robots-2025-the-race-to-useful-intelligence/
https://www.winssolutions.org/humanoid-robots-2025-2026-reality-hype/
https://www.forbes.com/sites/ethankarp/2025/10/29/humanoid-robots-in-manufacturing-timelines-cost-and-opportunity/
https://www.forbes.com/sites/ethankarp/2025/10/29/humanoid-robots-in-manufacturing-timelines-cost-and-opportunity/
https://flexion.ai/news/flexion-raises-50m-to-build-the-brain-of-humanoid-robots-at-scale
https://mdcplus.fi/blog/robot-automation-rise-in-2025/
https://www.dbusiness.com/hustle-and-muscle-articles/north-american-robot-orders-soar-11-6-to-574m-in-q3-2025/
https://www.dbusiness.com/hustle-and-muscle-articles/north-american-robot-orders-soar-11-6-to-574m-in-q3-2025/
https://www.therobotreport.com/north-american-robot-orders-increase-q3-2025-reports-a3/
https://news.crunchbase.com/venture/robotic-brain-building-startup-flexion-raise/
https://www.humanoidsdaily.com/feed/the-great-valuation-chasm-a-2025-guide-to-the-humanoid-robotics-capital-race
https://www.humanoidsdaily.com/feed/the-great-valuation-chasm-a-2025-guide-to-the-humanoid-robotics-capital-race
https://www.coindesk.com/business/2025/11/15/tether-eyes-usd1b-investment-in-german-robotics-startup-neura-ft
https://www.coindesk.com/business/2025/11/15/tether-eyes-usd1b-investment-in-german-robotics-startup-neura-ft
https://www.therobotreport.com/1x-announces-pre-order-launch-neo-humanoid-robot/

