
 

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

 

1. Introduction: The Embodied AI Inflection Point 
 

The past seven days represent a significant inflection point in the field of artificial intelligence 
and robotics. The long-theorized convergence of large-scale AI and physical embodiment has 
transitioned from a future prospect to a present-day strategic imperative. This period was not 
marked by a single, isolated event but by the confluence of foundational advances across 
three critical pillars: a paradigm shift in data acquisition for training, fundamental algorithmic 
breakthroughs in robotic control, and the strategic consolidation of the industrial ecosystem 
around real-world deployment. The humanoid form factor has decisively emerged as the 
chosen morphology for this new era of general-purpose embodied intelligence. 

This week's developments are deeply interconnected, signaling a move away from impressive 
but often brittle laboratory demonstrations toward the foundational work required for 
scalable, real-world application. The central theme is a shift from solving robotics challenges 
with purely mechanical or isolated software solutions to a holistic, AI-centric approach where 
high-quality, diverse data has become the most valuable commodity. The landmark 
announcement of Figure AI's "Project Go-Big" established a new data-centric paradigm for 
the industry.1 Simultaneously, academic research produced the very algorithmic leaps in 
control and manipulation necessary to translate such massive datasets into capable, 
real-world behaviors.3 Grounding these advancements in commercial reality, the discourse at 
the A3 Humanoid Robot Forum moved the conversation from hype to the practicalities of 
factory and warehouse integration, with key stakeholders from NVIDIA, Agility Robotics, and 
GXO outlining the path to deployment.5 

This convergence is not coincidental. It indicates that the maturity of AI models is now 
creating a powerful demand for massive, real-world data, which in turn is accelerating the 



push toward commercialization. The limiting factor for humanoid capability is no longer solely 
hardware or simulation; it is the availability of diverse, real-world interaction data. The 
industry's strategic moves and the focus of the research community are now aligned on 
solving this bottleneck, creating a powerful feedback loop that promises to accelerate 
progress exponentially. 

Date Organization(s) Announcement / 
Publication 

Key Significance 

Sep 18, 2025 Figure AI / 
Brookfield 

Project Go-Big & 
Series C Funding 

Paradigm shift in AI 
training data 
acquisition for 
embodied 
intelligence. 

Sep 17, 2025 Kalaria et al. "DreamControl" 
Paper 

Breakthrough in 
human-inspired, 
whole-body motion 
control using 
diffusion models. 

Sep 16, 2025 Zheng et al. "Embracing Bulky 
Objects" Paper 

Advance in 
whole-body 
manipulation for 
large objects using 
reinforcement 
learning. 

Sep 23, 2025 Association for 
Advancing 
Automation (A3) 

A3 Humanoid 
Robot Forum 

Industry focus 
shifts from R&D to 
practical 
deployment, safety, 
and logistics 
applications. 

 

2. Major Breakthroughs: From Data to Diffusion to 
Dexterity 



 

The week's most significant advances reveal a clear progression from the strategic acquisition 
of data to the development of sophisticated algorithms that can turn that data into dexterous, 
real-world capability. The announcements from Figure AI and the academic community are 
not separate threads but two sides of the same coin, defining the new frontier of embodied 
AI. 

 

2.1. The Data Moat: Figure AI's "Project Go-Big" and the New Frontier 
of Pretraining 
 

The most strategically significant development of the week was Figure AI's multi-faceted 
announcement, which fundamentally repositions the company and the competitive landscape 
around data and AI.1 

The centerpiece of the announcement is a first-of-its-kind strategic partnership with 
Brookfield Asset Management, a global firm with over $1 trillion in assets under management. 
This collaboration provides Figure with unprecedented access to a vast and diverse portfolio 
of real-world environments, including over 100,000 residential units and hundreds of millions 
of square feet of commercial and logistics space.1 This is not merely a customer agreement 
but a deep data-sourcing and infrastructure partnership designed to fuel Figure's core AI. 

This partnership enables "Project Go-Big," an initiative to build the world's largest and most 
diverse humanoid pretraining dataset. The vision is to create a "YouTube for robot behaviors" 
by capturing massive amounts of egocentric video of humans performing everyday tasks in 
real environments.1 This directly confronts what has long been the primary bottleneck in 
robotics: the lack of a large-scale, real-world dataset equivalent to ImageNet for vision or 
Wikipedia for language, which catalyzed breakthroughs in their respective fields.1 

Critically, Figure also announced a landmark technical milestone resulting from this initiative: 
zero-shot human-to-robot transfer. The company's Helix Vision-Language-Action (VLA) 
model can now learn to navigate cluttered home environments based on natural language 
commands after being trained exclusively on human video data, with no robot-specific 
demonstrations or teleoperation.1 This achievement in cross-embodiment transfer learning 
validates the core thesis that the humanoid form factor can directly leverage the vast 
repository of existing human data, a unique advantage over other robotic morphologies. 

Underpinning this ambitious strategy is the announcement that Figure has secured over $1 
billion in Series C funding, reaching a post-money valuation of $39 billion.7 This capital is 
explicitly earmarked to scale the two pillars of its strategy: the BotQ high-volume 



manufacturing facility and, most importantly, the AI infrastructure required to train the Helix 
model on the data collected through Project Go-Big.8 

These moves signal a strategic pivot that positions Figure as a data and AI company first, and 
a hardware company second. By securing a proprietary, difficult-to-replicate data source 
from unstructured environments like homes and commercial spaces, Figure is building a 
formidable competitive moat around its Helix AI model. While competitors may focus on data 
from more structured factory settings, Figure's access to the "long tail" of human interaction 
in messy, real-world settings could make its AI uniquely capable of general-purpose tasks. 
This strategy mirrors the playbook of leading AI firms, where the trained model and its 
underlying data constitute the core intellectual property and the primary driver of value. 

 

2.2. Algorithmic Advances in Whole-Body Control 
 

As the commercial sector focuses on acquiring data, the academic community has delivered 
the methods to effectively use it. Two pivotal research papers published this week 
demonstrate a clear convergence around a new training paradigm that combines the 
adaptability of reinforcement learning with the rich, contextual knowledge embedded in 
human motion data. 

 

2.2.1. DreamControl: Human-Inspired Motion via Guided Diffusion 

 

Research from Kalaria et al. introduces "DreamControl," a novel two-stage methodology for 
teaching humanoids complex, whole-body skills.4 The core innovation is the use of a diffusion 
model pretrained on a large dataset of human motion to create a "diffusion prior." This prior 
then guides a reinforcement learning (RL) policy during training in simulation. By constraining 
the RL agent's exploration to a space of plausible, human-like motions, the framework makes 
it computationally feasible to learn long-horizon, dynamic tasks like opening a drawer, 
pressing a button, or performing a bimanual pick-and-place, all of which require coordinated 
movement of the entire body.4 

This approach elegantly overcomes the primary limitations of its constituent parts: pure RL 
suffers from an inefficient and often unsafe exploration process, while pure imitation learning 
can be brittle and fail to adapt to novel situations. The use of a human motion prior not only 
accelerates learning but also results in more natural, less "robotic" movements, a quality that 
is critical for improving sim-to-real transfer and ensuring safe and predictable human-robot 
interaction.4 The method's effectiveness was validated on a Unitree G1 humanoid robot across 



a variety of challenging tasks.10 

 

2.2.2. Embracing Bulky Objects: Whole-Body Stability via Reinforcement Learning 

 

A paper from Zheng et al. addresses a critical physical limitation of current humanoids: 
manipulating large or heavy objects that cannot be handled by end-effectors alone.3 The 
proposed framework enables a robot to use its entire upper body—arms and torso—to 
"embrace" and transport bulky items. This is achieved by integrating a human motion prior, 
distilled via a teacher-student architecture, with a Neural Signed Distance Field (NSDF) 
representation.3 The NSDF provides the robot with continuous and accurate geometric 
perception of its own body relative to the object, allowing it to learn and maintain the stable, 
multi-point contact necessary for an embracing maneuver.3 

This research significantly expands the potential payload capacity and manipulation 
robustness of humanoids, opening the door to more physically demanding real-world 
applications. The policy was successfully trained in simulation and deployed on a Unitree H1 
robot, demonstrating effective sim-to-real transfer for this complex, whole-body manipulation 
task.13 

These two papers, while targeting different skills, independently converge on the same 
powerful concept: Human-Guided Reinforcement Learning. They prove that the most 
efficient path to capable humanoid control is to leverage vast datasets of human motion as a 
strong inductive bias for RL agents. This academic trend provides the theoretical validation for 
Figure's "Project Go-Big." Figure is not just collecting video; it is building the massive 
repository of human motion priors that this new class of state-of-the-art algorithms is 
designed to consume. The commercial and academic worlds are now moving in lockstep, with 
corporate strategy focused on cornering the key resource—data—that the research 
community has identified as critical for the next wave of progress. 

Methodology DreamControl Embracing Bulky Objects 

Core Problem Addressed Long-horizon scene 
interaction & 
loco-manipulation 

Stable whole-body 
manipulation of bulky 
objects 

Key Technical Innovation Diffusion Prior + 
Reinforcement Learning 

Human Motion Prior + 
NSDF + Reinforcement 
Learning 



Source of Human Data Pre-trained on general 
human motion datasets 

Distilled from large-scale 
human motion data 

Key Outcome Naturalistic, autonomous 
execution of complex skills 
(e.g., opening drawers) 

Robust, multi-contact 
"embracing" of large items 

Demonstrated Platform Unitree G1 Unitree H1 

 

3. Demonstrations and Prototypes: The Expanding 
Humanoid Fleet 
 

While heavily funded leaders pursue general-purpose platforms, this week also saw the 
emergence of new prototypes from other companies, highlighting a diversification of design 
philosophies and market strategies. This suggests the humanoid market is already beginning 
to bifurcate beyond a single, monolithic vision. 

 

3.1. X Square Robot: The Open-Source Ecosystem Play 
 

China-based X Square Robot debuted its Quanta X2, a new humanoid platform described as a 
robotic butler.14 More significant than the hardware itself was the simultaneous release of 
WALL-OSS, an open-source foundation model for embodied AI.15 This move signals a strategic 
departure from the vertically integrated, proprietary models of competitors like Figure. By 
open-sourcing its core AI, X Square Robot is attempting to build a broad community of 
developers and an ecosystem around its software stack, a classic platform strategy aimed at 
accelerating innovation and adoption. 

 

3.2. EngineAI T-800: Pushing the Limits of Strength and Power 
 

At the World Robot Conference (WRC) in Beijing, EngineAI demonstrated its T-800 



prototype.16 Unlike general-purpose bots, the T-800 is explicitly designed for strength, 
resilience, and competitive fighting, with the company planning a "Mecha King" boxing 
tournament. This extreme use case serves as a powerful technology demonstrator. Notably, 
the robot is reported to run on a solid-state battery, a potential breakthrough that would 
address one of the most significant bottlenecks limiting the operational endurance of modern 
humanoids.16 

 

3.3. Humanoid (UK Startup): The HMND 01 Pre-Alpha 
 

UK-based startup Humanoid demonstrated its HMND 01 pre-alpha prototype at the STARTUP 
AUTOBAHN Expo.18 While intended for industrial use, the demonstration focused heavily on 
features for intuitive human-robot interaction (HRI). These include a face-tracking head to 
maintain eye contact and visual indicators to communicate the robot's internal state (e.g., 
"listening" or "thinking").18 This focus on HRI suggests a strategy targeting environments with 
high human traffic, such as retail or collaborative manufacturing, where social acceptance 
and clear communication are paramount. The initial prototype is wheeled, with a bipedal 
version planned for later this year.18 

The emergence of these diverse platforms indicates a maturing market. While a few leaders 
pursue the "one robot for everything" model, a second tier of innovators is targeting niche 
applications (entertainment, specialized HRI) and alternative business models (open-source 
platforms). The long-term market may not be dominated by a single winner but rather a 
spectrum of platforms optimized for different domains: industrial workhorses, open-source 
development platforms, high-performance specialty bots, and socially-aware service robots. 

Prototype Quanta X2 T-800 HMND 01 

Company X Square Robot EngineAI Humanoid 

Announced Focus Robotic Butler / 
General Purpose 

High-Strength / 
Competitive 
Fighting 

Human-Robot 
Interaction / 
Industrial Use 

Key Differentiator Open-Source 
WALL-OSS AI 
Model 

Solid-State Battery 
/ Strength Focus 

Advanced HRI 
Features 
(Face-Tracking) 



Development 
Stage 

Demo / Butler 
Prototype 

WRC Prototype Pre-Alpha 
Prototype 

 

4. AI Integration: The Central Nervous System of 
Embodied Intelligence 
 

Across all major announcements this week, a clear trend has emerged: the maturation and 
deep integration of large-scale AI models that function as a unified central nervous system for 
the robot, processing perception, reasoning, and action through a single, end-to-end 
architecture. 

 

4.1. The Ascendancy of Vision-Language-Action (VLA) Models 
 

Vision-Language-Action (VLA) models are solidifying their position as the de facto standard 
for generalist humanoid control. These architectures are designed to process multimodal 
inputs—primarily camera feeds (vision) and natural language commands (language)—and 
directly output low-level motor commands (action) within a single neural network.19 

Figure's Helix model is the prime example of this paradigm's power. The company's latest 
updates reveal that a single, unified Helix network now generates control commands for both 
high-dexterity, upper-body manipulation (like loading a dishwasher) and complex, full-body 
navigation (like responding to "walk to the kitchen table").1 This unification is a critical step 
forward, eliminating the brittle, modular software stacks of the past, where separate systems 
for perception, planning, and control were painstakingly stitched together. The VLA approach 
allows the robot to learn complex behaviors holistically and adapt more gracefully to the 
nuances of the real world. 

 

4.2. The Learning Triad: Simulation, Real-World Data, and Transfer 
Learning 
 

The industry is converging on a sophisticated, hybrid training methodology that leverages the 



strengths of simulation, real-world data, and advanced learning techniques to bridge the gap 
between them. The debate is no longer a binary choice between simulation and the real 
world, but rather a question of how to blend them most effectively. 

As highlighted by NVIDIA's Amit Goel at the A3 Forum, large-scale simulation remains an 
indispensable tool for safely training and validating policies, allowing for the rapid generation 
of synthetic data and exploration of dangerous scenarios without physical risk.5 However, 
Figure's "Project Go-Big" is the industry's definitive acknowledgment that simulation alone is 
insufficient to capture the infinite complexity and unpredictability of real human 
environments.1 

The academic breakthroughs from this week provide the crucial third component of this triad. 
The methods presented in "DreamControl" and "Embracing Bulky Objects" are powerful forms 
of transfer learning. They use real-world human data to create strong motion priors that 
effectively bootstrap and guide the learning process within simulation.3 

This creates a powerful, virtuous cycle that will likely drive progress in the coming years. The 
cycle begins with the collection of broad, real-world human data (Project Go-Big). This data is 
used to create powerful priors that make simulation-based reinforcement learning tractable 
and highly effective (DreamControl). The resulting policies are deployed on real robots, which 
are now more capable of performing complex tasks. These advanced robots can then be used 
to collect even more valuable, high-quality, task-specific data in the real world, which feeds 
back into the cycle to further refine the AI models. This feedback loop is the engine that will 
propel embodied AI from the lab into the real world. 

 

5. Comparative Advances: The Strategic Calculus of 
Form Factor 
 

The intense focus on the humanoid form factor warrants a comparison with state-of-the-art 
specialized robotic systems to understand the strategic trade-offs involved. The 
announcement of the RoboChemist platform provides a perfect case study for this analysis. 

 

5.1. Case Study: The RoboChemist Platform 
 

RoboChemist is a non-humanoid robotic arm system designed specifically for long-horizon, 
safety-compliant chemical experimentation.21 Its architecture, interestingly, mirrors the AI 



trends in the humanoid space, using a dual-loop framework that combines a Vision-Language 
Model (for high-level planning, visual prompting, and monitoring) with a 
Vision-Language-Action model (for precise, low-level control).23 In its highly specialized 
domain, the system demonstrates superhuman performance, achieving a 23.57% higher 
success rate and a significant increase in safety compliance over baselines. It excels at tasks 
that are notoriously difficult for general-purpose robots, such as manipulating transparent 
labware.22 

 

5.2. Analysis: Generalist vs. Specialist Embodiment 
 

The comparison between a humanoid and RoboChemist illuminates the fundamental 
trade-offs of robotic design. The humanoid form is inherently a compromise. A vast portion of 
its cost, complexity, power consumption, and control software is dedicated to solving the 
single, difficult problem of stable bipedal locomotion.25 This makes it a "jack of all trades, 
master of none" by design. Its primary advantage is its ability to operate in environments built 
for humans without requiring expensive retrofitting.17 

In contrast, a specialized system like RoboChemist, as a stationary manipulator, dedicates 
100% of its resources to its primary task. It does not need to walk, so its hardware and 
software can be optimized for the extreme precision, stability, and unique perceptual 
challenges of a laboratory bench.23 

This clarifies the market dynamics. The rise of humanoids will not eliminate the need for 
specialized robots but will instead sharpen the distinction between their respective value 
propositions. The business case for a humanoid is strongest in environments that are 
simultaneously unstructured, designed for humans, and require a variety of mobile 
manipulation tasks. For fixed, repetitive, and highly specialized tasks in structured 
environments, dedicated automation like RoboChemist will almost certainly remain the more 
cost-effective and performant solution. The market will likely segment into "Dynamic 
Environments" (logistics, retail, home) served by mobile generalists like humanoids, and 
"Static Environments" (assembly lines, lab automation) served by fixed specialists. 

 

6. Applications and Implications: The Path from 
Factory to Front Door 
 



Synthesizing the week's events provides a clear strategic outlook on the trajectory of 
humanoid robotics, from near-term commercial beachheads to long-term ambitions and the 
geopolitical landscape shaping the race. 

 

6.1. Near-Term Commercialization: Logistics and Manufacturing 
 

The A3 Humanoid Robot Forum, held on September 23, confirmed that the industry's 
immediate focus has shifted from "if" to "how".5 The keynote lineup, featuring leaders like 
Adrian Stoch, Chief Automation Officer of logistics giant GXO, and Melonee Wise, Chief 
Product Officer of Agility Robotics, underscores that warehouses and manufacturing facilities 
are the primary targets for initial deployment.5 The conversation has matured to address 
practical hurdles, including developing robust safety protocols for human-robot collaboration, 
demonstrating a clear return on investment compared to existing automation, and solving the 
critical challenge of power systems and battery endurance to support full work shifts.27 

 

6.2. The Long-Term Horizon: The General-Purpose Humanoid 
 

While logistics provides the initial foothold, the industry's ultimate goal is the general-purpose 
humanoid capable of operating in any human environment. Figure's "Project Go-Big" is the 
most direct and ambitious investment in this long-term vision. The strategy of collecting data 
in residential and commercial settings is explicitly designed to train an AI capable of 
navigating the unstructured chaos of the real world, a challenge far greater than that of a 
semi-structured warehouse.1 However, significant roadblocks remain. Persistent challenges 
across the industry include limited battery life (many platforms are still restricted to a few 
hours of operation), the need for much finer motor control for delicate tasks, the high cost of 
components like actuators and sensors, and the absolute necessity of developing fail-safe 
systems before these robots can be trusted in close proximity to the public.17 

 

6.3. Strategic Outlook: The Geopolitical AI Robotics Race 
 

The field of humanoid robotics is rapidly escalating into a key arena for geopolitical and 
technological competition, primarily between the United States and China.26 This is no longer 
just a matter of academic prestige but a race to capture what is projected to be a 



multi-billion-dollar market with transformative economic implications.26 

The past week has highlighted the divergent national strategies. China's approach appears to 
be state-supported and ecosystem-focused, aiming to build a complete domestic supply 
chain from core components to mass manufacturing, leveraging its existing industrial might.31 
In contrast, the US model is characterized by heavily-funded private startups, backed by a 
powerful consortium of venture capital and big tech firms like NVIDIA, Intel, and Salesforce, 
who are pouring capital into ambitious AI and data initiatives.8 

This dynamic is shaping a two-front competition. The first front is a battle of hardware and 
manufacturing scale, where China's vertically integrated industrial ecosystem and state 
support provide a formidable advantage in speed and cost.32 The second, and increasingly 
decisive, front is a battle for 

AI and data dominance. Here, US firms like Figure are making massive, strategic investments 
to create a potentially insurmountable lead in software and intelligence through proprietary, 
large-scale datasets.1 The ultimate winner in the race to deploy the first true "Rise of the 
Machines" will likely be the entity that can best integrate world-class AI with the ability to 
manufacture reliable hardware at an unprecedented scale. 
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