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

e Use any global source.

e Only research credible sources (robotics journals, academic conferences, respected labs,
official company releases).

e Only report on items confirmed by multiple credible sources.
e Only include items from the last 7 days.
e May be any robotics technology, not just humanoid robots.

Structure:

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. Al Integration — How modern Al models shape robotics.

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

6. Applications & Implications — Deployment pathways + challenges.

| have gathered substantial information from the past 7 days on Al robotics developments. Let
me now compile a comprehensive report focusing on humanoid robotics and the broader "Rise
of the Machines" theme.

Rise of the Machines: Deep Research on the Most
Important Work and Breakthroughs in Al Robotics
from the Past 7 Days



Introduction - Rise of the Machines

The past week has witnhessed a remarkable inflection point in humanoid robotics and Al-
powered autonomous systems. Under the banner of "Rise of the Machines," this report
documents the most significant developments in robotics technology from November 11-17,
2025, with particular emphasis on humanoid platforms that increasingly mirror human
capabilities. From China's first mass deployment of industrial humanoids to groundbreaking
advances in dexterous manipulation and foundation models, the robotics landscape is
'}Elaﬁ?ig?ning from laboratory demonstrations to real-world deployment at unprecedented scale.

The convergence of artificial intelligence, advanced actuators, cost reduction, and sophisticated
manufacturing processes has created what industry analysts are calling the "humanoid
moment"—a period where general-purpose robots move decisively from prototype to
production. This week's developments span breakthrough hardware, revolutionary Al control
systems, successful field trials, and critical enabling technologies that collectively signal robots
are no longer aspirational but operational. 141

Major Breakthroughs - New Hardware, Algorithms, Locomotion Systems

UBTECH Walker S2: World's First Mass Delivery of Industrial Humanoids

The most significant hardware milestone this week came from Shenzhen-based UBTECH
Robotics, which announced the completion of what it claims is the "world's first mass delivery"
of industrial humanoid robots. Hundreds of Walker S2 units have been shipped to manufacturing
partners, marking a transition from pilot programs to scaled deployment.ﬁl[ﬁl[gl

The Walker S2 distinguishes itself through autonomous battery-swapping capability, allowing the
robot to replace its own power source in approximately three minutes without human
intervention. This enables near-continuous operation—a critical requirement for industrial
applications where downtime directly impacts productivity. UBTECH reported securing orders
exceeding 800 million yuan (approximately $113 million) in 2025, with deployment partners
including major automotive manufacturers BYD, Geely Auto, FAW-Volkswagen, Dongfeng
Liuzhou Motor, and electronics giant Foxconn.lZ1 18116l

The company expects to deliver approximately 500 Walker units by the end of December 2025,
representing genuine large-scale production rather than limited pilot deployments. Video
footage released during mid-November showed rows of Walker S2 robots undergoing inspection

and shipping preparation at UBTECH's factory, substantiating claims of mass production
capacity.Igl l8] [6]

Unitree G1-D: Wheeled Humanoid Platform for Data Collection

On November 13, Unitree Robotics unveiled the G1-D, a wheeled humanoid platform paired with
a comprehensive "data-in, model-out" toolkit for perception capture, training, and on-device
inference. This represents a strategic pivot toward addressing the "physical Al bottleneck"—the

critical challenge of generating sufficient high-quality training data for embodied intelligence
systems. 1101 [11]



The G1-D features integrated HD stereo cameras in the head plus an HD camera on the hand for
close-range manipulation tasks. Available in General and Flagship editions with 17 and 19
degrees of freedom respectively, the Flagship version includes a mobile base capable of 1.5 m/s
speeds and a lift mechanism providing 0-2 meter vertical workspace. Onboard compute
consists of NVIDIA Jetson Orin NX 16GB (approximately 100 TOPS), with battery runtime up to
six hours depending on configuration and workload. 11 1101

Unitree explicitly positions the G1-D as a data acquisition platform for embodied learning rather
than a finished autonomous product, targeting labs and developers that require repeatable
pipelines for training manipulation and navigation models. [0l

Xsens Link: Next-Generation Motion Capture for Humanoid Teleoperation

Movella's Xsens brand launched the next-generation Xsens Link motion capture system on
November 12, 2025, specifically targeting the humanoid robotics sector's data collection needs.
The redesigned suit uses lightweight "4D performance textiles" with integrated, washable

cabling, hot-swappable batteries for uninterrupted sessions, and Wi-Fi 6E for low-latency data
streaming.ml[ﬁl[ﬂl

The system addresses the teleoperation data strategy embraced by companies including 1X
Technologies and recently demonstrated by Unitree, where human operators pilot robots to
generate foundational training data for autonomous models. Xsens pairs the hardware with
dedicated "Xsens Humanoid" software featuring two tiers: Xsens Humanoid Live for real-time
teleoperation with approximately 20ms latency, and Xsens Humanoid Pro for data gathering with
F[El reprocessing to create cleaner, lower-drift datasets exportable to machine learning stacks.

The platform features native integration for ROS 2, NVIDIA Isaac Sim, and MuJoCo, positioning
it as an enabling technology for the growing humber of robotics companies pursuing
teleoperation or simulation-to-reality hybrid strategies. 13l

Galbot's DexNDM: Neural Dynamics for Dexterous Manipulation

On November 16, Beijing-based Galbot announced DexNDM (Dexterous Hand Neural Dynamics
Model), a groundbreaking neural dynamics model designed to revolutionize robotic dexterous
manipulation. Developed in collaboration with Tsinghua University, Peking University, University
of Adelaide, and Zhejiang University, DexNDM enables robots to perform high-precision in-hand
rotations of objects with varying sizes and geometries.ml [16]

Key innovations include unprecedented generalization across object types—from
microelectronics to larger, complex geometries—and multi-axis, multi-posture rotation capability
regardless of hand orientation. The system can rotate objects whether the hand faces up, down,
or sideways, enabling complex tasks such as precise insertion or assembly in hard-to-reach
positions. [13]

This announcement came alongside NavFoM, described as the world's first cross-embodiment,
cross-task navigation foundation model, collectively representing significant advances in the
manipulation and navigation capabilities required for general-purpose robots. 161 1151



Demonstrations & Prototypes — Important Demos or Field Trials

Adgility Robotics' Digit: 98.96% Success Rate Over 28 Hours

At ProMat 2025 in Chicago (November 2-6), Agility Robotics' humanoid robot Digit achieved a
98.96 % success rate over 28 continuous hours of operation across three and a half days. This
performance underscores Digit's potential for automating tasks within logistics and
manufacturing sectors, building upon the company's 2024 deployment at GXO Logistics—
widely regarded as the first commercial application of a humanoid robot. 121 [18]

Digit's operations were managed by Agility Arc, the company's cloud-based automation
platform, which facilitated seamless task execution and monitoring. The demonstration follows
Agility's ongoing deployments with major logistics providers and Schaeffler's automotive
manufacturing facility in Cheraw, South Carolina, where Digit loads and unloads washing-
machine housings. 121 [171

Capgemini and Orano Deploy "Hoxo" for Nuclear Inspection

Nuclear materials giant Orano and technology partner Capgemini announced testing of a
humanoid robot named "Hoxo" at a French nuclear facility on November 16. The project uses
the Unitree G1 as its hardware platform, with Capgemini integrating proprietary "physical Al"
software that combines artificial intelligence, computer vision, and digital twins. 2l

Hoxo is equipped with advanced sensors for real-time perception, autonomous navigation, and
execution of technical gestures in sensitive nuclear environments. The deployment represents a
significant practical step toward using humanoid platforms in safety-critical fields, with Orano
Director Arnaud Capdepon stating, "Hoxo opens new perspectives for our operations. It's an
innovation we aim to evolve to meet our industrial needs, contributing to both safety and
competitiveness". 12

MindOne Robotics: Viral Household Chores Demonstration

A newly formed Shenzhen startup, MindOne Robotics (established May 20, 2025), captured
global attention with a viral demonstration showing a Unitree G1 humanoid performing
autonomous household chores. The video, released mid-November, depicted the robot watering
plants, opening curtains, collecting delivery packages, cleaning a mattress by crawling on its
knees, wiping counters, sorting items, and playing frisbee with children. 120l (21l [22]

MindOne positions itself as a software provider developing an Al "brain" for existing hardware
platforms. The startup announced its Angel financing round on November 10, 2025, backed by
MSA Venture Fund, Oriza Seed, Oriza Original, and Inno Angel Fund, with capital earmarked for
R&D and market expansion.m1

While the demonstration generated significant excitement, technical analysis raised questions
about whether the system employed open-loop replay with reinforcement learning controllers or
genuine closed-loop perception-based autonomy. Regardless, the deployment of sophisticated
Al control on mass-produced hardware platforms like the G1 represents the emerging trend of
specialized software companies building "brains" for standardized robotic bodies. 1221 [20]



Russia's Aldol Faceplants During Debut

In a cautionary counterpoint to successful demonstrations, Russia's first domestically produced
Al-powered humanoid robot, Aldol, faceplanted during its public debut in Moscow on November
11. The robot, developed by Moscow-based startup ldol, walked onto stage to "Gonna Fly Now"
from the film Rocky, waved to the audience, took a few steps, lost balance, and toppled over.
[23] [24]

CEO Vladimir Vitukhin attributed the fall to calibration issues potentially caused by the robot's
stereo cameras being overly sensitive to lighting conditions in the venue. Aldol was later brought
back onstage and managed to remain upright with handler assistance. The robot is designed for
three main functions: walking, object manipulation, and communication with people, with up to
six hours of autonomous operation and a flexible silicone face capable of expressing 12 basic
emotions and "hundreds" of microexpressions. 231

Al Integration - How Modern Al Models Shape Robotics

Vision-Language-Action Models: The New Paradigm

The integration of Vision-Language-Action (VLA) models has emerged as the dominant
paradigm for enabling humanoid robots to perceive, reason, and act in complex environments.
VLAs extend Vision-Language Models (VLMs) with action and observation state tokens,

creating end-to-end policies that map visual input and natural language instructions directly to
robot control actions. 1251 1261 [27]

Figure Al's Helix system exemplifies this architecture, comprising two main components: S2, a 7-
billion-parameter VLM backbone pretrained on internet-scale data, and S1, a latent-conditional
visuomotor transformer. S2 processes monocular robot images and robot state information
combined with natural language commands, distilling semantic task-relevant information into a
single continuous latent vector passed to S1to condition low-level actions. {28l

Recent Helix advances demonstrated faster-than-demonstrator execution speeds while
maintaining high success rates through innovations including implicit stereo vision for rich 3D
understanding, multi-scale visual representation for fine-grained details, learned visual
proprioception for cross-robot transfer, and a "sport mode" test-time speed-up technique. This
enables Figure robots to achieve unprecedented dexterity in logistics applications such as
package manipulation and triaging.fﬁl

Embodied Al Data Strategies: The Critical Bottleneck

Multiple approaches to training embodied Al systems emerged prominently this week,
highlighting the industry's recognition that data quantity and quality represent the primary
bottleneck to autonomous capability. 1301 [311 [13]

Teleoperation Data Collection: Companies including 1X Technologies, Unitree, and systems
using Xsens Link pursue strategies where human operators pilot robots to generate training
data, with the eventual goal of phasing out human control as Al models learn from accumulated
demonstrations. (211 [13]



Human Video to Robot Transfer: Figure Al's "Project Go-Big" partnership with Brookfield
Properties demonstrated successful zero-shot cross-embodiment transfer from 100%
egocentric human video data to robot navigation behavior, remarkably requiring no robot
demonstrations whatsoever. This approach leverages the vast quantity of human activity video
for training, using robot data only to close the embodiment gap.[30]

Simulation-to-Reality: Tesla's approach emphasizes training in photorealistic simulation
environments before deployment, while companies like NVIDIA provide Isaac Sim and related
tools for synthetic data generation. 132 [13]

The convergence of these strategies indicates the industry recognizes that scalable Al for
embodied systems requires orders of magnitude more data than currently available, with each

approach offering distinct tradeoffs between data fidelity, collection speed, and generalization
capability. 311 [33]

Foundation Models for Manipulation and Navigation

The announcement of specialized foundation models for embodied Al represents a critical
architectural evolution beyond general-purpose LLMs retrofitted for robotics. Galbot's DexNDM
demonstrates that dexterous manipulation requires physics-first foundation models designed
from the ground up to handle uncertainty, risk, and physical constraints. 1341 [15]

Similarly, research into RobustDexGrasp presented at CoRL 2025 (Conference on Robot
Learning, November 13) showcased a teacher-student curriculum approach for high-dimensional
dexterous hand control, achieving 94.6 % success rates across 512 real-world objects using
training on just 35 simulated objects. The system combines multi-modal perception (vision,
proprioception, and reconstructed touch) to handle challenging scenarios including transparent
objects and dynamic recovery from disturbances. 133l

These specialized foundation models contrast with earlier attempts to directly deploy large
language models for robot control, recognizing that embodied intelligence requires

fundamentally different architectures optimized for physical interaction rather than text
generation.lﬁl [34]

Comparative Advances - Non-Humanoid Developments

Boston Dynamics and IFS: Agentic Al for Industrial Inspection

On November 13, Boston Dynamics and IFS (Industrial Al software provider) announced a
groundbreaking collaboration combining Boston Dynamics' Spot quadruped robots with |FS.ai to
create fully autonomous inspection and maintenance systems. The integration creates an end-

to-end agentic Al system that seamlessly connects robots and enterprise data for industrial
asset management. [371[38] [39]

Spot robots conduct autonomous inspections of industrial assets and sites, capturing critical
operational data in real-time including visual and audio information, temperature measurements,
analog gauge readings, and indicator lights. This data flows directly to |FS.ai, where it triggers



http://ifs.ai/
http://ifs.ai/

automated enterprise actions such as preventative maintenance scheduling, predictive failure
analysis, and automated anomaly detection.[381 401 [37]

The collaboration targets asset-intensive organizations in manufacturing, energy, utilities, and
mining, addressing labor and skills shortages while improving operational performance and
safety. Christian Pedersen, Chief Product Officer at IFS, emphasized: "Together with Boston
Dynamics, we're delivering a truly autonomous system that connects the physical and digital
worlds for the first time". 1371

Cargill Deploys Spot for 10,000 Weekly Inspections

Cargill's deployment of Boston Dynamics' Spot at its Amsterdam Multiseed crush and refinery
plant demonstrates the practical application of quadruped robots in food manufacturing.
Announced during the week of November 11, Spot performs approximately 10,000 autonomous

inspections weekly, capturing thermal, acoustic, and visual data across rapeseed and sunflower
processing lines. 1411 [42] [43]

The robot has already demonstrated measurable impact, detecting a decanter running above
safe operating limits and identifying bearings fluctuating between 40°C and 100°C, enabling
preventative maintenance before equipment failure. Plant Superintendent Martin Blommestijn
stated: "Spot gives us peace of mind overnight and helps us wake up to data—not surprises. It's

more than just a robot—it's an early warning system that helps keep production safe and
smooth". 1421 [41]

Cargill emphasizes that Spot enhances rather than replaces human expertise, giving operators
data-driven visibility while supporting safer, more efficient operations. The company is
evaluating how Spot could scale across other European operations following successful testing
and team training. 41 1421

Updated Robot Safety Standards Released

The Association for Advancing Automation (A3) released ANSI/A3 R15.06-2025 on September
9, 2025, marking the most significant advancement in industrial robot safety requirements in
over a decade. The standard entered widespread industry discussion during the November 11-
17 period as manufacturers and integrators began implementation planning. 1241 [45] [46]

Key changes include clarified functional safety requirements, integrated guidance for
collaborative robot applications consolidating ISO/TS 15066, new classifications dividing robots
into Class | and Class Il with corresponding safety functions, and cybersecurity guidance
included as part of safety planning. Notably, the standard shifts terminology from "collaborative
robot" (cobot) to "collaborative application," recognizing that safety depends on the entire
human-robot interaction system rather than robot hardware alone. 1451 [44]

The standard also introduces "monitored standstill" to replace "safety-rated monitored stop"
and expands the definition of "safeguarded space" to include dynamic protections like sensors
and scanners beyond physical barriers. This evolution reflects the industry's maturation in
understanding human-robot collaboration as robots increasingly work alongside humans in
unstructured environments. 1441 [45]



Applications & Implications - Deployment Pathways + Challenges

Industrial Manufacturing: From Pilots to Production

The UBTECH Walker S2 mass deployment represents the transition of humanoid robots from
pilot programs to genuine production environments. Early deployments focus on intralogistics
and light assembly tasks within existing plants and warehouses, with ROl stemming from

ergonomic relief and labor shortage mitigation rather than one-for-one workstation replacement.
[s1'[e] [11 [3]

Industry analysis identifies three adoption waves: Industrial (now), Consumer (next), and Medical
(later). The industrial wave targets logistics, manufacturing, and warehouse operations where
humanoids can leverage existing automation infrastructure. Examples include Apptronik's Apollo
deployed at Mercedes-Benz for parts delivery and component inspection, and Agility's Digit for
bulk handling at GXO Logistics facilities. [l 121

Analysts project that humanoid average selling price (ASP) will decline from approximately
$75,000 in 2025 to $25,000 by 2035, driven by Chinese OEMs and reduced component costs.
Yole Group estimates the global humanoid robot market will grow to $51 billion by 2035, with
Chinese manufacturers leading due to government policy support and aggressive cost reduction
strategies. 141 [l

Safety and Human-Robot Interaction

The revised ANSI/A3 R15.06-2025 safety standard emphasizes that collaborative applications
require comprehensive risk assessment beyond robot hardware specifications. Key safety
mechanisms include Speed and Separation Monitoring (SSM), which uses sensors to maintain
safe distances or slow robots when humans approach, and Power and Force Limiting (PFL),

which utilizes built-in constraints so robots can safely contact humans without causing serious

Advanced collision detection methodologies presented in recent research demonstrate robots
can detect collisions in as fast as 0.02 seconds from impact, enabling rapid response to
unplanned contact. These systems employ signals from motor joints and processing capabilities
from onboard computers, avoiding the need for extensive additional sensor infrastructure. 42l

The safety framework recognizes that true human-robot collaboration requires multiple
complementary methods: vision systems for environment perception, dynamic path planning for
obstacle avoidance, digital twin simulation for safety validation before deployment, and collision
detection/response as a final safety Iayer.I@l

Data Collection and Al Training Challenges

The robotics industry faces a fundamental "physical Al bottleneck"—insufficient high-quality
training data to achieve robust autonomous behavior across diverse real-world scenarios.
Current approaches each present distinct challenges: 331 [31 [13]

Teleoperation generates high-fidelity data with correct embodiment but scales linearly with
human operator time, creating throughput limitations. Systems like Xsens Link reduce friction in



tﬁ(la collection workflow but cannot eliminate the fundamental human-in-the-loop constraint. 13l
21

Human video data offers massive scale (internet-scale datasets) but requires solving the
embodiment gap—translating human movements captured in egocentric video to robot
morphology and capabilities. Figure Al's success with zero-shot transfer for navigation suggests
this approach may be viable, but manipulation tasks present greater challenges. 32

Simulation enables parallelized data generation and perfect ground truth labels but struggles
with the simulation-to-reality gap, where behaviors learned in idealized virtual environments fail
when confronted with real-world physics, sensor noise, and environmental variability. (31 [331

The consensus emerging from this week's developments suggests that scalable embodied Al
will require hybrid approaches combining all three data sources, with foundation models
pretrained on diverse multimodal data then fine-tuned on robot-specific demonstrations. (331 [31

Economic and Workforce Implications

The deployment of humanoid robots raises significant workforce questions that organizations
are beginning to address through concrete implementations. Cargill's Spot deployment explicitly
positions automation as augmenting rather than replacing human workers, with employees
gaining skills in programming autonomous missions, interpreting real-time inspection data, and
using smart technologies to improve plant performance. 42l [41

UBTECH's industrial deployments similarly target "low skill, physically challenging, manual labor"
in logistics and manufacturing—areas experiencing persistent labor shortages rather than
abundant workforce availability. The business model centers on addressing labor gaps,
improving ergonomics, and enabling 24/7 operations through autonomous battery swapping
rather than direct job displacement. 8116111

Industry analysis suggests that by 2035, cost reduction to approximately $25,000 per unit will
enable consumer adoption, creating new categories of household and service applications
beyond industrial deployment. This trajectory implies robots will create new markets and
applications rather than merely substituting for existing human labor, though transition
challenges and workforce adaptation requirements remain significant. [l 141

Regulatory and Deployment Barriers

Medical and healthcare applications face the slowest adoption timeline due to regulatory
complexity and liability concerns. However, China's State Council is actively promoting
humanoids for elder care, rehabilitation, and hospital logistics, potentially establishing regulatory
pathways that could accelerate medical deployment.ﬂl

Safety certification requirements under new standards like ANSI/A3 R15.06-2025 add
complexity to deployment but provide necessary frameworks for safe human-robot
collaboration. Manufacturers must now address cybersecurity as part of safety planning,
ﬁognizing that software vulnerabilities can create physical safety risks in robot systems. 145



The high initial investment costs for robotics systems remain a barrier, though Robotics-as-a-
Service (RaaS) models are emerging to reduce upfront capital requirements. Agility Robotics'
deployment model with GXO Logistics represents an early RaaS implementation, allowing
organizations to adopt humanoid automation without large capital expenditures. 181 [511 [52] [53]

Technical Limitations and Future Directions

Despite rapid progress, significant technical challenges persist. Dexterous manipulation remains
extremely difficult, with Elon Musk describing humanoid hands and forearms as "one of Tesla's
hardest projects". Current systems like Galbot's DexNDM demonstrate progress on specific

manipulation tasks but have not yet achieved general-purpose dexterity comparable to human
hands. 341 [15]

Battery life and operational runtime continue to constrain deployment scenarios. While UBTECH's
autonomous battery swapping provides one solution for industrial continuous operation, mobile

humanoids in less structured environments face limitations from 2-6 hour battery life depending
on workload. 1581 [81 [10]

Generalization to novel scenarios remains the defining challenge for embodied Al. Unitree's CEO
Wang Xingxing defined the "ChatGPT moment" for embodied Al as achieving "80/80"—robots
that can complete 80% of tasks in 80% of unfamiliar scenes. Current systems fall short of this
target, typically requiring extensive data collection for each new task or environment. 2

The week's developments—from UBTECH's mass deployment to Galbot's specialized foundation
models to new motion capture systems—collectively represent building blocks toward this
generalization goal, but substantial research and engineering work remains before humanoid
robots achieve true general-purpose capability comparable to human versatility.

The past seven days have demonstrated that the "Rise of the Machines" is no longer science
fiction but engineering reality. Humanoid robots are transitioning from laboratory curiosities to
production systems deployed in factories, nuclear facilities, and food processing plants.
Breakthrough Al architectures, cost reduction trajectories, and enabling technologies from
motion capture to safety standards are converging to make 2025 a genuine inflection point.
While substantial challenges remain—dexterity, generalization, battery life, safety, regulation—
the momentum is unmistakable. The machines are rising, and they're coming to work alongside
us.
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