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Executive Summary

This report examines China’s embrace of embodied Al—artificial intelligence
integrated with physical systems (robots, drones, vehicles, etc.)—as a critical pathway
toward artificial general intelligence (AGI).

In the United States and Europe, large language models (LLMs) and their multimodal
variants are regarded by many Al scientists and major Al companies as the most
promising path to AGlI, despite known issues with abstraction and reasoning.

By contrast, in China there is a broader vision of how AGI can be achieved, most
recently expressed in a nationwide move toward Al embodiment—namely, intelligence
developed through interaction between body, brain, and environment, in both physical
and virtual forms.

This trend toward embodied Al is backed by policy support at the national and local
government levels, which has led to large embodied Al innovation centers linked to
top universities and tech firms being established in coastal cities and provinces.

The upshot is China is on a path to accomplish two goals simultaneously: enriching the
nation by integrating Al into the economy and achieving AGlI that is more aligned with
the totality of human expression.

The report recommends that the United States and its allies ramp up their monitoring
of China’s Al progress, benchmark its claims, and consider broader approaches to AGI
beyond scaling up LLMs.
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Introduction: Al Embodiment

Embedding or “embodying” (F: &) artificial intelligence in agents that act in the
physical world (or in digital simulations) is increasingly seen by Western! and Chinese?
Al scientists as a promising successor to today’s disembodied Al programs, which in
essence are abstractions of abstractions. The logic is both simple and compelling.

Today’s large language models and multimodal LLMs, such as ChatGPT, Google
Gemini, and Anthropic’s Claude, ingest vast quantities of data—text, images, video and
audio—and analyze their relationships as a basis for answering queries, summarizing
information, and translating languages.

The success of these models in the uses for which they are intended has encouraged
their developers, and much of the Al community, to believe that more data and greater
processing power will lead to the “holy grail” of artificial general intelligence (AGI), a
hypothetical state in which the Al has the same cognitive abilities as a human. Other
specialists argue that no number of enhancements to these statistical models will
achieve human-level intelligence, especially if understood fully to include social,
affective, and motivational intelligences.3

Meanwhile, the shortcomings of LLMs become evident as their popularity grows. They
tend to “hallucinate” (provide false information or nonsense that appears plausible)
while showing limited reasoning ability and severe deficits in generalizing, modeling
time and space, managing ambiguous expressions, and grasping nuance.* These issues
persist alongside the costs and environmental impacts associated with hosting and
training LLMs.

Part of the problem is that these models are based on depictions of the world. They
are derivative representations of reality, an imperfect amalgam of how people have
imperfectly characterized things. While powerful, they have limitations. Human (level)
intelligence, by contrast, is a product of brain-body-environmental interaction—a
continuous, self-learning process grounded in reality and subject to its constraints. As
one Google researcher succinctly put it, “In essence, environment and agent cannot be
subtracted from the definition of intelligence.”® Or as Max Riesenhuber, the co-director
of Georgetown’s Center for Neuroengineering, stated:

“The problem is that, in LLMs, words (symbols) are not grounded in experiences
of the real world, so any meaning of words needs to be inferred from the
relations of words to each other, floating in some abstract space and being
prone to misinterpretation, let alone hallucinations.”®
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The present paper investigates how top influential Chinese Al scientists and the PRC
government approach the issue of Al embodiment, not just in terms of the practical
benefits Al diffusion yields to society but also as a remedy for the limitations of large
statistical models in the quest for AGL. In so doing, we follow the definition of
embodied intelligence provided by Chinese researchers Lu Cewu (/7 3% &) and Wang
He (F#).”

“Embodied intelligence refers to an intelligent system that perceives and acts
based on the physical body. It obtains information, understands problems,
makes decisions and takes actions through the interaction between the
intelligent agent and the environment, thereby generating intelligent behavior
and adaptability.”

Another paper by Chinese Al scientists, echoes this description of the enterprise:®

“Embodied Artificial Intelligence (Al) is an intelligent system paradigm for
achieving Artificial General Intelligence (AGlI), serving as the cornerstone for
various applications and driving the evolution from cyberspace to physical
systems.”

Embodied Al, also called “physical Al,” is a type of agentic Al that is “a class of artificial
intelligence that focuses on autonomous systems that can make decisions and perform
tasks with or without human intervention.”® The main distinction between the
embodied Al and agentic Al is that agentic Al is more commonly associated with action
in virtual environments.'® As we will see, the Chinese use “embodiment” to refer to
both physical and virtual implementations.

“Agents” implementing embodied Al are robots, autonomous drones, self-driving
automobiles, common household appliances, and in the limiting case, any physical
substrate small or large,!! such as the Chinese government’s formal rollout of a “large
social simulator” in Wuhan intended to realize AGI while “optimizing” production and
social interaction.!?

One example of embodied Al is a collection of Al-enabled factory robots on an
automotive assembly line. Unlike current factory robots that are fixed in place and do a
single task, these robots are mobile and can do a variety of tasks, say, building a sports
car and then an SUV and then a light truck. They not only “know” what to do for
whatever model is coming down the line, but they can easily recognize and adapt to
changes, or move to different positions in the assembly line. All the while, they are
collecting data on all the interactions they are having with physical objects as well as
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humans, sharing all the data with each other (and a central Al “line director”), and
learning and improving their own behaviors as they work.

Another example is the Xialan () SO2 humanoid robot, developed by the
Shenzhen-based company Digit (${ 745 ). Suitable for deployment in convention
centers, office buildings, and malls, the robot is capable of multimodal perception,!3
has facial recognition capabilities, and reportedly recognizes emotions based on an in-
house model that tracks lip movements. Xialan SO2 can memorize an individual's age
and where they were last seen. Users choose the LLM provider running Xialan S02
independently.*

All of these represent actual examples of embodied Al that China has developed or is
pursuing. The theoretical advantages of embodied Al are:

e Being based on sensory inputs and real constraints, embodied agents are less
prone to hallucinate.

e Learning while interacting with humans facilitates acquisition of emotional,
motivational, and social intelligence.®

e Data available to Al-embodied agents is “limited” only by the size, complexity,
and variety of the universe in which they operate.®

e Asthe embodied Al learns, it becomes more adept at manipulating the
environment in an expanding, virtuous cycle.

e The evolving code can be shared among networked agents in real time, each
sampling unique data, thereby shortening the path to AGI.Y/

The following Section 2 offers a chronology of policy announcements and events that
showcase China’s embrace of embodiment as a—perhaps the—next big phase of Al
development.® In Section 3 we explore perspectives from Chinese scientists on the
role of embodiment in Al and their efforts to define the project. Section 4 names the
major centers where embodiment research is taking place as a prelude to Section 5, a
bibliometric analysis of publications issued by these and other institutions. In Section 6
we offer recommendations for how the United States, Germany, and allied nations can
meet this challenge. Data on China’s conceptualization of Al embodiment and leading
companies executing these projects are provided in the paper’s two appendices.
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Embodiment in Chinese Al Policy

“Embodied Al" (5. & AN L% fE) as a complement or alternative to large Al models has
been backed by China’s state and municipal governments since at least 2023.° It is
now fully part of China’s Al mainstream, as shown in the following timeline of events.

May 30, 2023: The Beijing city government, within whose jurisdiction much of China’s
AGI research takes place,?® issued “Several Measures for Promoting the Innovation and
Development of General Artificial Intelligence in Beijing.”?! Under “exploring new
paths,” the notice named “general agents, embodied intelligence, and brain-like
intelligence” and called for promoting “research and application of embodied
intelligent systems.”

July 7, 2023: “Embodiment” was first acknowledged as a major theme of Chinese Al
research at the World Artificial Intelligence Conference (15t A\ T.% it K4>) hosted by
the Shanghai Qi Zhi Institute (_E¥# A% 7T F%).22 The institute bears the name of its
founder, Turing Award laureate Yao Qizhi (Zkii%, a.k.a. Andrew Chi-Chih Yao), who
claimed “embodied AGl is the next step of large language models.”%

November 2, 2023: The Beijing Humanoid Robot Innovation Center (It 5 AFEHL 28 A A1
HrHly) was established,?* and was subsequently upgraded to the National and Local
Co-constructed Embodied Intelligent Robot Innovation Center ([ 533h /7 34 H & % g
W28 N EUH 0) in October 2024. The center has both a general robotic platform and
“intelligent body” platform made up of an embodied brain (the Al software) for “task
planning driven by Al large models.”?®

November 3, 2023: China’s Ministry of Industry and Information Technology (MIIT)
elaborated on its “Guiding Opinion on the Innovation and Development of Humanoid
Robots” (AN ENL2: A BIHT K e S 2 L).2° Under “What key technologies should we
focus on breaking through?,” it states: “First, develop a humanoid robot ‘brain’ based
on large artificial intelligence models to enhance environmental perception, behavioral
control, and human-machine interaction.”

March 30, 2024: The 1st China Embodied Al Conference (4 [# . & & ft K £) convened
in Shanghai, sponsored by the Chinese Association for Artificial Intelligence’s (H & A
T8 fE%4:, CAAI) “Embodied Intelligence Professional Committee” (E & & fit V25 i
£%), and attended by a host of Chinese Al luminaries (see Appendix 1 for more
details).?”
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Box 1. Embodied Al as a framework for AGI?8

“Embodied Al represents a crucial step towards achieving Artificial General
Intelligence (AGI). The next paradigm of Embodied Al involves physical
embodiment, enhanced perception capabilities, and adaptive automation. This
advances the field significantly, paving the way for broader expansion.”

April 27, 2024: Beijing’s Haidian District government made public a three-year (2024-
2026) plan to facilitate research in embodied Al. The plan defines “embodiment” as
“the ability of an intelligent system or machine to interact with [physical and virtual]
environments in real time through perception and interaction” and is meant to serve as
a platform for nationwide (4:[#) development.?® In February 2025, the district launched
China’s first “embodied intelligence innovation industrial park.”3°

July 31, 2024: MIIT released its “2024 Project Application Guidelines for 16 Key
Projects.”®! Item 4 on “Intelligent Robot Key Projects” has multiple references to
“embodied intelligence” applied to exploration of unknown environments, and
transferring intelligence from artificial circuits to “life-intrinsic closed loops” (4 fiy A fiE
H138),” i.e., feedback mechanisms for adaptation and self-regulation, etc.3?

October 25, 2024: China’s National Library of Standards (F Z#xi#:1E) issued
“Embodied Intelligence: A Guide to Grading the Stages of Intelligent Development.”
The notice reads in part, “This document mainly defines the grading standards for
embodied intelligence... It aims to provide a systematic framework covering the
progress of embodied intelligence in perception, cognition, decision-making, autonomy
and generalization.” *3 Its final “G5” stage is AGL.

December 18, 2024: The Beijing Economic-Technological Development Area
Administrative Committee (JL &5 HOARH K X & 25 1142), located in Beijing E-Town
(AL HIRE), issued an “Action Plan for Building a World-Class Embodied Intelligent
Robot Industrial New City in Beijing Economic-Technological Development Area
(2024-2026).7** Among other propositions, the plan aims at a “full-chain layout and
full-stack autonomy” for embodied Al robots by 2030.

January 20, 2025: An “Interdisciplinary Strategic Seminar on Embodied Intelligence”
was held in Hong Kong, supported by the National Natural Science Foundation of
China (NSFC) and attended by prominent Al figures. Topics covered embodied
perception and cognition, ontological issues, and control of embodied Al. The keynote
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speech highlighted the “self-evolution” (H 31t 1k) of embodied systems through
interaction with the physical world.®*

January 24, 2025: The NSFC issued “2025 Project Guidelines for Major Research
Programs on Explainable, Generalizable Next-Generation Al” to “explore humanlike
cognitive learning; improve system intelligence through the active perception and
interaction of intelligent agents, autonomous learning, and iterative updating of models;
and solve the interactive decision-making problems of embodied intelligent agents in
complex physical environments.”3¢

February 28, 2025: Beijing Municipality released a “Beijing Embodied Intelligent
Technology Innovation and Industry Cultivation Action Plan (2025-2027).” The plan
calls for developing over 100 key technologies, producing internationally leading
products, deploying some 10,000 embodied intelligent robots, and cultivating an
industrial cluster worth 100 billion yuan ($13.8 billion). The goal is to “lead the frontier
of embodied intelligence” via:

e breakthroughs in multimodal fusion sensing technology

e developing a large model of an embodied intelligent “brain”

e improving the ability of the embodied intelligent “cerebellum” skill model®’
e improving robot motion control performance, and

e developing domestic high-performance embodied smart chips.38

March 5, 2025: At the Third Session of China’s 14th National People’s Congress,
Premier Li Qiang (%55#) unveiled the 2025 Government Work Report (B LAE i 75),
which included for the first time embodied intelligence and intelligent robots among a
handful of technologies selected for development.3® Follow-up reporting indicated
some ten provinces and municipalities had written “embodied intelligence, robots, or
intelligent robots” into their local government work reports.*°

March 29, 2025: The “2nd China Embodied Al Conference,” held this time in Beijing,
issued the “Chinese Association for Artificial Intelligence Embodied Intelligence White
Paper” representing China’s first effort to “sort out a development roadmap of
embodied intelligent technology.” ' An “Embodied Intelligence Collaborative
Innovation Matrix” was also activated. Attendees concluded that embodied intelligence
is “an important technical path to achieve AGI.” 42

April 21, 2025: The Shanghai Municipal Commission of Economy and Information
Technology launched its “2025 New Generation AGI Innovation Tasks.” Item 1 calls for
building “an embodied intelligence training computing infrastructure centered around
autonomous operations in real-world scenarios, heterogeneous humanoid robots,
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high-quality embodied intelligence datasets, and embodied intelligence model
libraries.” 43

August 6, 2025: Shanghai Municipality issued an “Action Plan for the Development of
the Embodied Intelligence Industry 2025-2028" aimed at making “algorithmic and
technological breakthroughs in embodied models,” fostering a local concentration of
related industries, and building “internationally leading products.”#* Research priorities
are perception, decision making, and motion control.

October 23, 2025: Embodied intelligence was included along with brain-computer
interfaces and a handful of other advanced technologies as targets for accelerated
development at the Fourth Plenum of the 20th Central Committee of the Chinese
Communist Party (1 358 55 = Jm b e 2z 53 2555 DY Ik @244 231X), underscoring its
importance in central leadership planning.*®

What we see looking across these official announcements and events is the following:

e A growing number of formal announcements from the Chinese central and
municipal government bodies prioritizing research on Al embodiment.

e Anincreasing series of academic engagements on embodied Al confirming that
the field is getting growing attention from Chinese researchers.

e The establishment of dedicated institutes and centers showing that significant
resources are being committed to these research endeavors.

e The setting of standards to facilitate progress, ensure diverse efforts are
synchronized, and set the foundations for transition to actual applications.

e Actual plans for industrial applications.

Collectively these depict a sustained national effort by China that is moving quickly
from research to actual real-world applications in a manner consistent with other
examples of PRC-driven efforts to accelerate technology from research to full
production.
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China’s Concept of Embodiment

China’s embrace and understanding of embodied Al is also evidenced in public
statements by the country’s top Al scientists. The following is a sample:

HUANG Tiejun (¥ %) founded the Beijing Academy of Artificial Intelligence (Jt %
PR T ge 5t e, BAAI) and is vice dean of Peking University’s Institute for Artificial
Intelligence. Huang names three paths to AGI: “information models” based on big data
and big compute, embodied models, and brain emulation.*® Huang believes AGI can be
achieved by integrating large models with the physical world.4’

LIU Yang (XJFH) et al. in a “Comprehensive Survey on Embodied Al” point out that
“embodied artificial intelligence is crucial for achieving artificial general intelligence
(AGI) and serves as a foundation for various applications,”*® underscoring a point made
by the present study’s authors about the compatibility of the two goals.*® Liu et al.
identify “four main targets” of embodied Al: perception, interaction, agentive, and sim-
to-real adaptation.

LIU Yunhao (Xl =), Tsinghua University, is the author of a recent, comprehensive
volume on embodied Al.*° Liu argues, “We have reason to believe that in the near
future, embodied agents will have the ability to perform general tasks and strong
learning capabilities. They will be able to understand our world more deeply and
participate in it in unprecedented ways.”

LU Cewu (F % &), Shanghai Jiao Tong University, and WANG He (F#), Peking
University, stated, “In recent years, the academic research frontier of artificial
intelligence has gradually shifted from ‘Internet Al' driven by static big data to
‘embodied Al' centered on the interaction between intelligent agents and the
environment.” In their view, this lack of physical interaction in large-scale models “has
become a bottleneck on the path to AGI.”>!

PU Muming (J##%#, a.k.a. Mu-ming Poo), Chinese Academy of Sciences (CAS)
academician who heads a major neuroscience consortium, asserts, “An LLM is a piece
of software. It is only when that software is integrated into a physical system that it
can truly interact with the environment. | believe that humanoid robots with high-level
embodied Al will be the most active field in the next 5 to 10 years.... The LLM can
serve as the brain of the robot.”>?

TAN Tieniu (154%:4f), CAS academician at the 2025 Interdisciplinary Strategic Seminar
of Embodied Intelligence, stated his belief that “embodied intelligence represents a
new frontier in interdisciplinary research and a strategic high ground for the
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development of intelligent technology.”®® He later claimed that embodied intelligence
is “the only way for the sustainable development of artificial intelligence.”*

WANG Yequan (F\4), Beijing Academy of Artificial Intelligence, and Sun Aixin (¥)%%
fik), NTU Singapore, in a paper titled “Toward Embodied AGI: A Review of Embodied
Al and the Road Ahead,” claim, “It is widely recognized that embodied Al is either an
essential pathway to achieving AGl—reflecting the indispensable role of the human
body in cognition —or should even form part of AGI’'s definition itself.”®

WU Zhaohui (= #]%), CAS academician and former vice minister of China’s science
ministry, stated, “Natural language big models represented by ChatGPT are not the
final form of Al big models. More advanced than it is multimodal embodied
intelligence.”®® Wu believes China must “explore the development of AGI in multiple
ways,” including “embodied intelligence, distributed group intelligence, human-
machine hybrid intelligence, and enhanced intelligence.®’

ZHANG Bo (7k4k), CAS academician and Tsinghua professor, in an article titled
“Embodied Intelligence Drives the Realization of AGI” wrote, “Human intelligent
behavior not only relies on the brain’s thinking, but also needs to learn and make
decisions through interaction with the physical environment... The idea of embodied
intelligence, unlike traditional artificial intelligence, will push artificial intelligence to a
higher level—artificial general intelligence.®®

ZHANG Yaqin (5K 8], a.k.a. Ya-Qin Zhang) co-founder of Microsoft Research Asia and
dean of Tsinghua’s Institute for Al Industry Research, cites three problems with LLMs:
low computational efficiency, inability to “truly understand the physical world,” and
tokenization. Zhang believes that “we need to explore how to combine large
generative probabilistic models with existing ‘first principles’ [of the physical world] or
real models and knowledge graphs.”®®

These endorsements by Al scientists reflect a broad consensus about the role of
embodiment in China’s Al development program in principle. What specifically do they
care about? How is the discipline conceptualized?

Liu Yang et al.’s “Comprehensive Survey” (see above) identifies four classes of
embodiment across the physical and virtual worlds, with examples as follows:®°

e Robots—fixed, mobile, biomimetic.

Simulators—digital replicas of a physical environment.5!
Perception—visual language navigation, 3D visual grounding.
Interaction—question answering, grasping.
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Box 2. Alibaba Group CEO on the future of Al°?

“As Al permeates more physical scenarios and understands more physical data,
we believe the capabilities of Al models and agents will continue to grow....
Future models will continuously interact with the real world, acquiring new data
and receiving real-time feedback.... After countless scenarios executed and
feedback loops with real-world results, Al will self-iterate to achieve intelligence
capabilities that surpass humans, and an early-stage ASI Al system will emerge.”

The “2nd China Embodied Al Conference” (Section 2 above) in its “Chinese Association
for Artificial Intelligence Embodied Intelligence White Paper” ({1 [E AN L& fE2¢2 B 5%
AL 2 H) goes on to identify 15 key areas:®3

multimodal embodied perception (£ 7 H & &%)

embodied autonomous learning (E. & [ %))

embodied large models (F & K A7)

embodied world model construction (F. £ tH FL A 7Y 4 2)

embodied operation (E & ##1F)

embodied navigation and path planning (& 51 5 B 4250 1)
embodied human-machine collaboration (E & ANL3HHE])

swarm embodied intelligence (FE/E 5 2 HE)

embodied knowledge inference (B 5 %1 HEFH)

embodied intelligent simulation platform (B & & fefi E-F )
migration and generalization of embodied intelligent simulation to real
environments (H 58 5e 5 B 2| B SL IR 52 1)

embodied intelligence safety and security (J & % fig % 4%)

embodied dialogue and interaction (H & %% 5758 H)

embodied reinforcement learning and adaptive control (B & ifh 2 > 5 Hi&E 4%
i)

embodied consciousness and emotion (H £ & 1H 517 &)

Other indications of where things are headed are found in government-issued “action
plans.” Here are the “key tasks” listed in Beijing’s “Industry Cultivation” plan:®

1. Lead the frontier of embodied intelligence software and hardware technology.

Make breakthroughs in multimodal fusion sensing technology.
Develop a large model of an embodied intelligent “brain.”
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e Improve the ability of the embodied intelligent “cerebellum” skill model.

e Improve robot motion control performance.

e Strengthen technological innovation and supply capabilities of core components.
e Develop domestic high-performance embodied smart chips.

2. Accelerate the construction of new research and innovation platforms.

e Build an embodied intelligent world model simulation platform.

e Jointly build a high-quality multimodal universal embodied data collection
platform.

e Build a pilot verification platform for embodied intelligent robots.

e Build an open testing platform for real scenarios.

3. Promote a multi-scenario demonstration application of embodied intelligence.

e Expand the scale of scientific research and education implementation.

e Accelerate the large-scale implementation of industrial and commercial
scenarios.

e Prospectively explore personalized application services.

4. Optimize the embodied intelligent industry ecology.

Build a full-stack talent echelon.

Carry out high-level open cooperation.

Strengthen enterprise gradient cultivation services.
e (Create an embodied intelligent industry cluster.

Finally, a detailed sense of what Chinese specialists regard as embodied Al's salient
features can be gleaned from the names of the panels into which the 2024 and 2025
China Embodied Al Conferences were divided, listed below in Appendix A.

These expert statements, ontologies, and state plans reflect a comprehensive
approach to Al embodiment that satisfies China’s two goals of practical Al
implementations and a plausible path to AGI. The following sections explore the
research and academic infrastructures that “ground” these projections in reality.
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Major Chinese Research Centers

The following is a list of top Chinese research centers “embodying” Al, in the robotics
field especially. Embodied Al “innovation centers” (1§ .») first appeared in 2023 in
Beijing and Shanghai and are taking root in other Chinese cities.

Beijing — The National and Local Co-constructed Embodied Intelligent Robot
Innovation Center was founded in 2023 and upgraded to a state-sponsored entity in
2024 (see Section 2 above). Major companies driving the hub are Xiaomi (7N>K), Beijing
Jingcheng Machinery Electric Holding Co., Ltd. (At 5 5T L 35 i A PR 3 £ A 7]), and
Ubtech Robotics (ffi241%£).%° The key focus areas of the Beijing center are standards
setting, policy advising, and regulations. Besides developing the robotic and embodied
intelligent platforms Tiangong (K1) and Huisi Kaiwu (£ ), the center also
assembled a large standardized universal embodied intelligence dataset, RoboMIND.¢
This innovation allows for cross-platform compatibility and deploying one brain on
multiple machines.®” Beijing also hosts a National Robot Standardization Technical

Committee (£ [E M2 AR AR 1 £).08

Shanghai — The Shanghai Foundation Model Innovation Center (i “#iid 4% 8" A1l
£ %L IX) in Xuhui District (##7C[X) aims to become the “world’s largest artificial
intelligence incubator,” a place where disembodied Al “brains” and physical
embodiment meet.?® As of April 2025, the center hosted some 255 LLM companies.”®
The city also plays host to a Shanghai National and Local Co-constructed Humanoid
Robotics Innovation Center (- [E 2 77 3 8 N JEHLE AN B1H H0), which like its
Beijing counterpart was established in 2023 and upgraded to a national center in 2024.
The center has an embodied Al simulation platform—Ge Wu (#4%))—designed for
robot development, which can train 100 different kinds of robots with a single
codebase. Its goal is to collect 10 million physical data entries by the end of 2025.7%
The center is located within the Zhangjiang Robot Valley (FKVTHL#: A43), whose goals
include building a “three brain integration” (= ifili &) system made up of a
“cerebellum” (/M) for motor control, a “cerebral” (KJili) component for decision-
making, and “cloud-brain swarm intelligence” (z NfERE R fig).72

Ningbo and Hangzhou — By 2024, Ningbo hosted 50 robotics companies with a total
output of 8 billion yuan (USD 1.12 billion).”® Its Zhejiang Humanoid Robot Innovation
Center Co., Ltd. (VL ANTEHLES A B1H 1 0A FR A &) was launched in March 2024 by
the city government and Zhejiang University.”# The center has a “universal embodied
intelligent humanoid robot” called NAVIAI-i2 capable of 0.1 mm precision and
humanoid navigation.”® The university also operates the Haichuang Humanoid Robot
Innovation Center ({6 NJENLEE NG H0»), a robotics integrator.”®
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Shenzhen — The city hosts several embodied Al “innovation centers,” making it a
major Al robotics hub. The Guangdong Embodied Intelligent Robotics Innovation
Center ()44 B 5 BB 28 NI 4.0 was launched in April 2024 to merge Al and
robotics.”” In November 2024 the Huawei (Shenzhen) Global Embodied Al Industry
Innovation Center (4824 GRIID AERE & & 58\ AI# ) opened, aimed at creating
an embodied Al “ecosystem” in Shenzhen’s Bao’an district.”® Huawei followed in July
2025 with its Cloud Embodied Intelligence Industry Joint Innovation Center (¢ = B
RGeS A T 0), also in Bao’an,” hosting some nine companies, including a
Singularity Factory (&F £i1.) ).8% In March 2025, the Humanoid Robotics Innovation
Center of the Guangdong Academy of Sciences (I~ 44 BH#Fe ATEHL 28 A A1 F0)
was established to manufacture human-Llike robots.8!

Hefei — The city, a major hub for China’s military-civil fusion strategy, harbors some
150 embodied intelligence companies and a number of centers.?? The latter include the
Jianghuai Advanced Technology Center (VLR 5 A R E G113 4 .0r), made up of three
institutes focused on intelligent robots, components, and evaluation.® Its goal is to
develop autonomous robots supported by “intelligent cerebrums” (& &% KJixi) and “agile
cerebellums” (H3E/Mi). The Jianghuai Center released its Qijiang-2 humanoid robot in
late 2024, able to make autonomous decisions and build on an embodied framework
for multimodal interaction.®* Meanwhile, iIFLYTEK (£} K1 %), the University of Science
and Technology of China’s Institute of Advanced Technology (H B #} &5 AR K225 i3t
ARHFFE ), and other entities established an Anhui Humanoid Robot Industry
Innovation Center (%78 NIEALZE A= MLAHT H40) in 2024 to improve brain (cerebrum)
and cerebellum technologies and multimodal sensory fusion.®

Nanjing — The Nanjing Embodied Intelligent Robot Application Center (Fd 5 5 & % fig
HlL#s A FH H10) launched in the city’s Software Valley (#/£:4%) in March 2025, led
by Huaxia Robot Nanjing (£ E H123 A\ k4 1), a leading producer of humanoid robots and
subsidiary of Digit (see Introduction). The center’s niche is large-scale data collection
for embodied intelligence.?” The city also hosts the Jiangsu Embodied Intelligent Robot

Innovation Center Co., Ltd. (VL5 H & & GedL#As N G1H O R A F).88

Wuhan — In March 2025, HEC (%4:PHY%), Shanghai AgiBot Innovation Technology Co.,
Ltd. (FiE TH O A H R A A, also called Zhiyuan Robotics [# 7tHL2% A]), and the
Wuhan East Lake High-tech Development Zone (BN A i AR IF K X, also known as
China Optics Valley [} [E:4]) created what will be “China’s largest embodied
intelligent robot data collection center” (4 [E MU iz K 1 E B B GENL 28 N B K4
.£2).82 By June 2025, a Hubei Humanoid Robot Innovation Center (i1t AFEHL 2% A\ 135
H.ty) was fully operational in Optics Valley.? Wuhan is also the starting point for
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China’s effort to build a nationwide “social simulator” based on embodied Al, to
“optimize” most aspects of human interaction.®?

Chengdu — The Chengdu Humanoid Robot Innovation Center (Ei#S A FEAL 25 A 1357
.») was founded in April 2024, the first of its kind in western China.®? Its “Raydiculous-
1” humanoid emulation is powered by a series of small models for perception and
execution that allow for on-device reasoning, in contrast to single end-to-end models
(vision-language-action), which require heavy cloud computing.®® In line with its
emphasis on achieving more with less, it released China’s first lightweight humanoid
robot Konka-1 (71"8 —-5), weighing 25 kg, in October 2024.°* A Sichuan Robot Brain
Innovation Center (P4 )I[H1#% A K €)#+0») was opened there on September 28,
20245

Embodied Al research in robotics and other applications has its roots in China’s major
eastern metropolises and is carrying through to provincial hubs as the meme gains
momentum. A similar transition is observed in China’s academic writings, discussed
below.
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The Academic Dimension

Additional evidence of the focus on embodied Al comes from the academic literature.
Figure 1 (below) plots the number of papers by PRC-affiliated scholars found in
CSET’s Merged Corpus and the CNKI database®® from January 2022 to September
2025.%7

Figure 1. China-affiliated embodied Al publications — 2022 to 2025
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The figure shows a temporary rise in the number of embodied Al papers published in
Q1 2023, which coincides with the appearance of embodied Al centers in Beijing and
Shanghai. The subsequent quarter evinces the start of a continuous rise in publication
volume, spiking in Q2 2025 as the theme moved into the broader Al mainstream.

The following table lists the top dozen China-based institutions producing these
embodied Al papers.®®
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Table 1. Top 12 China-affiliated institutions

Affiliation Papers | Location

Tsinghua University 43 Beijing
Peking University 26 Beijing
Chinese Academy of Sciences 15 Beijing
Zhejiang University 17 Hangzhou

Beijing University of Aeronautics and
Astronautics* 16 Beijing

Shanghai Jiao Tong University 15 Shanghai

University of Science and Technology of China 15 Hefei

Beijing Institute of Technology* 13 Beijing
Tongji University 13 Shanghai
China Unicom 11 Beijing
Sun Yat-sen University 8 Guangzhou
University of Chinese Academy of Sciences 7 Beijing

(* indicates “Seven Sons” universities with ties to the PLA)

These institutions are all located in areas identified by other Chinese sources (above)
as foci of embodied Al development. Nine of the 12 institutions are in Beijing or
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Shanghai, which are also the main hubs for China’s AGI®® and brain-inspired Al
research.

Beijing’s standout role in China’s embodied Al ecosystem can be traced back to 1988,
when China’s State Key Laboratory of Intelligent Technology and Systems (& iR 5
Z 41 [ 5% #5520 %) was launched at Tsinghua University, “planting the first seeds for
embodied intelligence in China.” By 2025, Tsinghua alumni had helped found 18
embodied Al companies, earning for the university its informal title as the “Whampoa
Military Academy” of Chinese embodied intelligence.%!

Tsinghua University’s contribution to this sector of China’s Al development is mirrored
by its position at the top of Table 1. At the end of 2024, the Beijing Municipal Science
and Technology Commission and Zhongguancun Administrative Committee invested
five Beijing-based institutes with embodied intelligence “key laboratory” status,
including Tsinghua, the Chinese Academy of Sciences, Beijing University of
Aeronautics and Astronautics, Beijing University of Technology, and Beijing Jiaotong
University.'92 The city’s Haidian District alone hosts 297 embodied intelligence
companies.®

Chinese higher education’s embrace of “embodied intelligence” is further evidenced in
recently announced plans by eight top universities to offer a major in the discipline,
including Beijing University of Aeronautics and Astronautics, Nanjing University of
Aeronautics and Astronautics, Beijing Institute of Technology, Beijing University of
Posts and Telecommunications, Northeastern University, Shanghai Jiao Tong
University, Zhejiang University, and Xi’an Jiaotong University.!%4

The appearance of China Unicom—a Chinese state-owned telecommunications
enterprise—is an anomaly as it is the only Chinese “company” among the top 25
contributors to the embodied Al academic literature (top 12 shown in Table 1), the
remainder all being universities. A quote from Qin Yang (% 7¥£), Unicom’s deputy
general manager, explains, “Our 5G-A networks currently serve users, and we're
upgrading them to support embodied Al as well.”!%® Unicom’s work in embodied Al
was also referenced by company director Chen Zhongyue (% /£4%), who stated that
Unicom will promote the “integrated development of embodied intelligence and

humanoid robots (2 5888 NEHLas NAkE K ). 106

The acceptance of “embodied Al” as a major theme by Chinese Al scientists,
institutional support and guidance by China’s national and local governments, the
diffusion of embodied Al centers in the capital area and throughout China, and the
rapid expansion of dedicated companies are indications of how seriously China takes
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this approach. The scope of research named in government “action plans” and
professional forums, endorsements by top Chinese scientists with world-class
reputations, and China’s expressed intent to integrate “embodiment” with emerging
trends in Al and neuroscience!?” suggest a level of dedication and expertise that is on
track to deliver game-changing commercial applications and advances in Al’s
capabilities overall.
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Recommendations

Al practitioners, pundits, and policymakers in the United States and Europe debate the
benefits, costs, and dangers of Al development, motivated by the headlong rush of U.S.
companies toward artificial general intelligence (AGI). Embraced by some as
humankind’s salvation,!°® others predict AGI will lead to mass unemployment, loss of
control, accidents—or human extinction.!% Still others see AGI, presently conceived, as
dubious in principle and a waste of resources.!°

These debates occur against the backdrop of China’s own Al development and are
influenced by it. U.S. advocates of stepped-up AGI research point to China’s private
and state-backed programs as a challenge needing a response in kind. Others cite
China’s lead in commercial applications as a sign that U.S. companies’ single-minded
investment in AGl-oriented models is misguided.'!! In our opinion, both arguments
miss the point.

As shown in this study, influential Chinese Al scientists and policymakers see no
contradiction between practical Al applications and the pursuit of AGI as national
goals.'*? Indeed, a chorus of China’s top Al scientists believe that embodying Al in the
physical world is the best and, perhaps, only way to get there. In China’s view, it’s not
a case of backing one approach or the other—the one entails the other and resides in
the concept.!?3

By the same token, arguments for engaging in an “AGl race” typically conflate winning
with pumping ever-expanding resources into large Al models and their infrastructures,
while leaving other potential AGI venues, including those founded in neuroscience, to
fend for themselves. As we have demonstrated, here and elsewhere, Chinese
government and research institutions are investing in multiple approaches to AGI and
appreciate that insights in one venue can catalyze others.'4

Underlying this analysis is the assumption that we understand what is really
happening in China. Forays into the open literature by a few language-capable
analysts, punctuated by goodwill visits to China, offer a fractional view of China’s Al
progress. While China’s momentum in embodied Al is undeniable, challenges remain
in ascertaining Chinese success in transferring capabilities from simulation to real-
world environments,!!> and in determining how much of this embodied Al research will
accelerate AGI development—or simply lead to greater functionality for robots and
other applications—since embodiment per se will not lead automatically to AGI.11¢

What's needed is a broad monitoring effort—modeled, perhaps, on China’s own
prodigious efforts to mine data on foreign technology!!’—that can digest the terabytes
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of information needed to grasp China’s Al developments in detail, compare China’s
work with efforts outside China, and benchmark the country’s claimed achievements to
avoid being led down blind alleys.

China’s Al progress challenges all nations in equal measure. While the value of global
Al safety coalitions is widely accepted, allied collaboration in monitoring China’s Al
progress as a basis for engagement and mitigation should also be promptly pursued.
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Appendices

Embodied Al Conference Panels

Panels from the First China Conference on Embodied Intelligence (CEAI 2024)8

e Embodied Multimodal Large Models (F 5 £ ## #5 KR 7Y)

e Intelligent System Perception and Decision-making (% ft £ 4t &% 51 5 1 5K)

e Intelligent Sensing and Control Collaborative Technology (% fig &35 W [Fl3AR)

e Large Models and Intelligent Systems (KA 5% Gt & %)

e Multimodal Interaction and Virtual-real Migration: Exploring Cutting-edge
Technologies in Embodied Intelligence (£ %2 H 5 B9l #4: B S8 GEATTH
RIRR)

e Multimodal Learning and Embodied Intelligence (£ #iA&%>] 5H &5 H it

e Universal Movement and Universal Operation of Robots (#1 2% A\ i F# %) 5 i
1)

e Embodied Intelligence—The Future of Intelligent Vehicles (E & 2 fe—% GEIK 4~
IAK)

e Embodied Intelligence Driven by Both Knowledge and Data (%11: A1 £ 48 XUFE DK
B E & 3 R

e General Embodied Intelligence in Real and Virtual Open Worlds (& 325 LT
JCH: FHh i E B B R R

e Embodied Intelligence and Medical Al (B &% Gt 5Ey7 Al)

e Embodied Touch (H & fifii)

e Intelligent Perception and Interaction for Open Environments ([f ] i34 45 1) 2
REIR A 55 H)

e The Past, Present, and Future of Humanoid Robots (AJEHL 2 A3 25, BIFE 5 &
k)

Panels from the 2nd China Conference on Embodied Intelligence (CEAI 2025)1°

e Embodied Large Models (E & K15 %)

e Embodied Touch (H & fifii)

e Urban Embodied Intelligence (37 . & 2 fig

e Innovation Through Integration of Embodied Intelligence and Robotics (E & & it
LipLgs NFEARLGA1H)

e Trusted Embodied Visual Computing (F] {5 B & # 3 15)

e Embodied Operation and Continuous Learning (H & #:1E 54545 3])

e Discussing the Blueprint for Embodied Intelligent Data (31 F. & 2 AE %4 5 &)

e Embodied Agent Vision-Language Navigation (& & A L5 1E = F01)
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e Pattern Recognition and Robotics (F£z0iR A 5HLEE )

e General Embodied Intelligence in Real and Virtual Open Worlds (& 525 LT
JSCHE S A ey A 5 R RE)

e Automotive Embodied Intelligence Technology (iK% B & & e+ AR)

e Bio-Inspired Embodied Intelligent Robots (445 & K B & B GENL#5 N)

e Generative Al and Embodied Intelligence (4 a3 Al 5 B &8 fig

e Humanoid Robots (AJEALEE A)

e Embodied Intelligence in Unstructured Environments (345 f4L 34015 H 5 B GE)

e Security of Embodied Intelligent Systems (J. & £ it £ 48 % 4%)

e Deep Space Exploration Embodied Intelligence (%5 44 B & 2 fE)

e World Models (fH 7 7)

Selected Chinese Embodied Al Companies

Huawei (f£4), Shenzhen. It aims to transform any physical entity into “an embodied
intelligent agent.”*?° Huawei developed the CloudRobo embodied intelligence platform,
which provides services such as “data synthesis, annotation, model development,
simulation testing, edge-cloud deployment, and security governance”!?!

Hubei Optics Valley Dongzhi Embodied Intelligence Technology Co., Ltd. (#1664 4
B HE BB R R AR R A E]), Wuhan.*22 In July 2025, Optics Valley Dongzhi launched
“Photon J%¥,” a large model-powered humanoid robot meant to advance the
development of a universal foundation model of embodied intelligence.!?3

Shanghai National and Local Co-constructed Humanoid Robotics Innovation Center,
Shanghai. It released the world’s first generative humanoid robot motion large model
Longyue (J£EX, MindLoongGPT) at the end of May 2025. Longyue is able to generate
“high-fidelity motion actions from multimodal inputs...enabling more flexible and
natural robot movements...."124

iIFLYTEK (B} K K), Hefei. iFLYTEK has invested into the LindenBot (Z #4338 F H1 2%
ANBHE A R A7) start-up.1?8 LindenBot’s goal is to use iFLYTEK’s Spark LLM and to
fuse embodied LLMs and robotics.'?® In August 2025, LindenBot stated that it received
a third round of financing worth several hundred million yuan.t?”

UBTECH Robotics (fit 1% £H5%), Shenzhen. UBTECH uses the embodied intelligent
body platform Huisi Kaiwu (Z B FF4#), see Section 4—Beijing) to deploy a collective
brain network called BrainNet (£ % £%), which allows humanoid robots to engage in

swarm intelligence.'?® BrainNet partly integrates DeepSeek-R1 technology.'?®
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AgiBot/Zhiyuan Robotics (£ 7tHl#5 N\), Shanghai. The AgiBot Data Collection
Megafactory (¥l K22 T.) ) harbors over 100 human-operated robots.!3° The
company announced the first universal embodied foundation model in China AgiBot
GO-1 (Genie-Operator-1) in March 2025.13! AgiBot open-sourced AgiBot World, the

first large-scale robotic learning dataset.!*?
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