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An intelligent AI driven weather forecasting system for
Belt and Road Initiative (BRI) partner countries, was recently
launched in China.

Initiated by the Ministry of Science and Technology and
led by the Earth system numerical prediction center at the
China Meteorological Administration (CMA), the forecasting
system demonstration project focused on the urgent needs of
BRI partner countries.

Relying on China's technological accumulation in AI, me-
teorological satellites, and numerical forecasting, it will build
an all- day intelligent meteorological forecasting system, and
upgrade the cooperation mechanism from single-way technol-
ogy transfer to joint R&D and capacity building.

Han Wei, project leader and deputy chief engineer of the
Earth system numerical prediction center at the CMA, said
the project promotes the localization and application of AI
technology in the BRI partner countries, through various
means such as joint research and development, data sharing,
and application demonstrations.

The project plans to develop five core AI models, cover-
ing key areas such as intelligent fusion of multi-sphere obser-
vations, intelligent short-term and near-term forecasting, and
regional downscaling. At the same time, it will develop an in-
telligent weather forecast all-in-one machine that can flexibly
adapt to the infrastructure of different countries.

See page 3

AI Weather Alert System
for BRI Countries

Pakistani Astronauts Selected for China's Space Mission
Training

Two Pakistani candidates Muhammad Zeeshan Ali
and Khurram Daud have been selected as the first for-
eign astronauts for China's space mission training, the
China Manned Space Agency announced on Wednesday.
The agency said they will come to China soon as reserve
astronauts for training. After completing all training and
evaluations, one of them will participate in a space mis-
sion as a payload specialist, becoming the first foreign as-
tronaut onboard the Tiangong space station.
Math Wiz Chinese Women Win Breakthrough Prize

Three Chinese women mathematicians — Wang
Hong, Tang Yunqing, and Zhang Mingjia — have been
recognized in the 2026 Breakthrough Prize awards for
their exceptional contributions to mathematics. Often
dubbed the "Oscars of Science," the Breakthrough Prize
honors groundbreaking achievements in life sciences,
fundamental physics and mathematics.
Black Hole Jets Measured for First Time

Scientists have measured black hole jets by using a
planet- sized network of radio telescopes. Focusing on
Cygnus X-1, one of the first known black holes, they mea-
sured jets blasting out with the energy of 10,000 Suns
and moving at half the speed of light. The study was
published in Nature Astronomy.
Missing Vitamin B7 Could Stop Cancer Cell Growth

In a study published in Molecular Cell, researchers at
the University of Lausanne have uncovered a new biologi-
cal mechanism that exposes a critical vulnerability in tu-
mor cells when they are deprived of vitamin B7. Muta-
tions in a cancer-linked gene can make this vulnerability
even stronger, offering a promising new target for therapy.

Named Gangtie Jiliang, or Steel
Backbone, it is the world's first kilome-
ter- scale, vertical shaft, hard- rock, full-
face tunnel boring machine (TBM). The
revolutionary borer recently wormed its
way deep into the ground at an iron ore
project site of Ansteel Group Corporation
Limited in Anshan, northeast China's Lia-
oning province.

Since 2021, China Railway Construc-
tion Heavy Industry Corporation Limited
(CRCHI) has assembled a dedicated R&D
team to tackle key earth boring challeng-
es, successively overcoming three core
technologies — excavation, muck remov-
al, and support. The end result was the
development of Gangtie Jiliang.

'Pencil sharpener' breakthrough
The geological conditions get more

complex as the TBM goes deeper, and

excavating hard rock becomes a key
challenge.

The research team first upgraded
the cutterhead for Gangtie Jiliang. To
comply with the characteristics of verti-
cal shaft excavation, the researchers de-
signed a conical cutterhead with auto-
matic alignment correction based on the
cutterhead used by conventional shield
TBMs, along with selected cutters that
are highly effective in breaking rock.

However, the new cutterhead took a
major battering when the test TBM dug
to around 160 meters of a highway proj-
ect vertical shaft in Panzhihua, Sichuan
province.

Due to the sudden increase of rock
hardness to 140 MPa, the excavation effi-
ciency of the test TBM dropped from 10
mm per minute to five mm per minute.
The team inspected the cutterhead and
found uneven wear on the cutter rings

and damaged bearings. Measures were
needed to reduce the lateral forces acting
on the cutterhead during excavation.

Pencil sharpening inspired the re-
search team. "Previously, we assumed
that equipment in a vertical shaft
achieves maximum rock- breaking force
when excavating horizontally, which is
why the standard cutting tools on the
cutterhead were always oriented perpen-
dicular to the face," said Ke Wei, a de-
signer of the excavation system of Gang-
tie Jiliang.

"But the experience of sharpening a
pencil reminds us that when the blade is
held against the pencil, a smaller cutting
angle actually makes sharpening easier.
This suggests that angling the cutting
tools when drilling rock might actually
result in greater rock- breaking force,"
said Ke.

See page 2

Powerful TBM: Digging Deep into the Earth

Chinese President Xi Jinping's Special Representative
and Vice Premier of the State Council of China Ding Xuexiang
recently traveled to Turkmenistan to attend the ground-break-
ing of the fourth phase of the Galkynysh gas field.

During the visit, Ding Xuexiang met separately with Na-
tional Leader of the Turkmen People and Chairman of the
Halk Maslahaty of Turkmenistan Gurbanguly Berdimuhame-
dov, and Turkmen President Serdar Berdimuhamedov.

He also co- chaired the seventh meeting of the China-
Turkmenistan Cooperation Committee with Turkmenistan's
Deputy Prime Minister and Foreign Minister Rashid Meredov.

Ding and Gurbanguly Berdimuhamedov jointly attended
the ground-breaking of the fourth phase of the Galkynysh gas
field.

Ding said the phase embodies the ardent expectations of
the leaders of both countries and the shared aspirations of
the two peoples. The project will further elevate energy coop-
eration between China and Turkmenistan to a new level.

He proposed prioritizing quality and building a premi-
um, high- standard project. He also noted that both sides
should pursue innovation-driven development and make the
project a benchmark, setting an example for major natural
gas projects. He said China and Turkmenistan should adhere
to win- win cooperation and make the project a symbol of
friendship.

Natural gas cooperation is a cornerstone of China-Turk-
menistan relations and has delivered tangible benefits to
both peoples.

Ding also said the two countries should enhance cooper-
ation in non- resource areas such as connectivity, economy
and trade, investment, agriculture, as well as digital economy,
and cultivate new growth drivers. They should jointly pro-
mote China-Central Asia cooperation and work together with
regional countries for development and prosperity.

Serdar Berdimuhamedov said his country highly values
its comprehensive strategic partnership with China, and is
ready to deepen traditional friendship with the Chinese side,
take natural gas development as the priority direction, and
strengthen practical cooperation in various fields.

Turkmenistan highly appreciates the four global initia-
tives proposed by President Xi — the Global Development Ini-
tiative, the Global Security Initiative, the Global Civilization
Initiative and the Global Governance Initiative. Serdar Ber-
dimuhamedov said Turkmenistan will support China in host-
ing the third China-Central Asia Summit.

Ding witnessed the signing of cooperative documents for
establishing cultural centers, transport and logistics, AI, sci-
ence and technology, and traditional medicine.

He also attended the opening ceremony of a symposium
marking the 20th anniversary of strategic cooperation be-
tween China and Turkmenistan in the natural gas sector and
the launch of the Luban Workshop in Turkmenistan.

China, Turkmenistan
Deepen Energy Ties

The first Hualong One nuclear power unit in the Guangdong-Hong Kong-Macao Greater Bay Area — Unit 1 of China Gen-
eral Nuclear Power Group Taipingling nuclear power project, commenced power generation on April 20 in Huizhou,
south China's Guangdong province, officially entering commercial operation. (PHOTO: XINHUA)

Hosted by the China International
Development Cooperation Agency (CI-
DCA), the Third High-level Conference of
the Forum on Global Action for Shared
Development was held in Beijing on
April 22.

This year marks the fifth anniversary
of the Global Development Initiative (GDI)
proposed by Chinese President Xi Jinping
to boost global efforts to achieve the
UN sustainable development goals. The
attendees shared their thoughts on cli-
mate change and green development,
and digital economy, which are among
the eight prioritized cooperation areas
of the GDI.

As global climate change intensi-
fies, extreme weather events are having
a significant impact on people's lives

and economic activities.
Zhang Xingying, director- general of

the Department of International Coopera-
tion of China Meteorological Administra-
tion (CMA), noted that the "MAZU" early
warning system — a Chinese cloud-
based meteorological system designed to
help countries better broadcast extreme
weather — has been deployed in seven
countries since its launch in July 2025,
including Pakistan and Djibouti. More
than 40 other countries are using its
cloud-based service.

During the meteorology sub- forum,
the CMA launched the new- generation
public cloud version of the MAZU sys-
tem, and officially handed over custom-
ized MAZU systems to Sri Lanka and Jor-
dan on site.

Ra'ed Ahmad Subhi Rafid, director
of Jordan Meteorological Department,

pointed out that extreme weather events
such as sandstorms, dusty storms and
heat waves are increasingly affecting Jor-
dan. The customized MAZU system inte-
grates AI and satellite data models, sup-
porting forecasters and decision makers
in their work.

Athula Kumara Karunanayake, direc-
tor general of the Department of Meteo-
rology of Sri Lanka, said the customized
MAZU system enables forecasts of vary-
ing lead times — from one day to three
months — tailored to different sectors.
With precise forecasts, relevant agencies
such as the water authorities can take
timely and necessary actions.

"This will bring more benefit. We
can minimize our people's death and eco-
nomic damage, and that is good for our
nation," Karunanayake said.

See page 3

Advancing Cooperation Under GDI
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In its latest efforts to become an ed-
ucation powerhouse, China has launched
an AI+education action plan.

The plan was jointly released by
five government bodies, including the
Ministry of Education, the National De-
velopment and Reform Commission,
and the Ministry of Science and Tech-
nology.

By 2030, a framework for the deep
integration of AI and education will be
basically established. A comprehensive
AI education system covering all stages
of education and a general education
system for the entire society — charac-
terized by vertical continuity and hori-
zontal connectivity— will be built.

The scale and quality of AI talent
cultivation will be significantly im-
proved, and a long- term mechanism for
nurturing AI literacy will be formed.

Systemic transformation will be
achieved in educational and teaching
models, scientific research paradigms,
and governance modes.

The capacity for education service

supply and the level of modernization
will be substantially elevated.

The foundational support environ-
ment will become more intensive and ef-
ficient, while the innovation ecosystem
will grow more open and collaborative.

The application of intelligent tech-

nologies will become more inclusive, se-
cure, and efficient, cultivating a batch of
high-value, scalable, and replicable appli-
cation scenarios.

A new form of smart education will
take shape, with its global influence
reaching the forefront.

To achieve such goals, efforts will
be made to speed up the rollout of AI ed-
ucation in primary and secondary
schools, citing measures such as inte-
grating AI education into local curricu-
lum systems, encouraging cross- disci-
plinary AI teaching, and building AI edu-
cation bases.

Efforts will also be made to culti-
vate high-level talent tailored for the in-
telligent era, pushing for establishing AI
as a basic public course in universities
and developing specialized textbooks
categorized by academic disciplines.

It urges efforts to accelerate the up-
grading and transformation of tradition-
al disciplines in vocational education,
advance public AI awareness and litera-
cy initiatives, and improve the AI compe-
tencies and pedagogical skills of educa-
tors across all levels.

The plan calls for leveraging AI to
empower learning, teaching, educational
governance, and scientific research.

It also highlights advancing re-
search and innovation in AI + educa-
tion, strengthening the enabling condi-
tions and support sys-
tems for AI + education,
and promoting interna-
tional cooperation in AI+
education.

China Launches Action Plan for AI+Education

A teacher shows cartoon images of students generated by AI technology. (PHO-
TO: XINHUA)

China has officially released its first
industry standard for embodied AI, estab-
lishing a unified benchmark testing
framework and marking a new phase
where embodiedAI cannowbe evaluated.

Drafted jointly by the China Acade-
my of Information and Communications
Technology (CAICT) and over 40 other
organizations, the standard focuses on
key foundational AI technologies and
benchmark testing methods for embod-
ied AI, while also clarifying system
frameworks and capability require-
ments. It is scheduled to take effect on
June 1.

"Embodied AI is at a critical stage
of transitioning from laboratory re-
search to commercial application," said
Wei Kai, director of the Artificial Intelli-
gence Institute of CAICT.

According to CAICT data, the num-
ber of domestic humanoid robot manu-
facturers exceeded 140, with over 330
humanoid robot models launched.

However, Wei said that the indus-
try is currently confronted with two ma-
jor challenges: a "workshop- style" re-
search and development model, and a
"fragmented" ecosystem landscape.

The "workshop- style" model relies
heavily on the experience of algorithm
engineers for model tuning and deploy-
ment. This means data is scattered
among various collection factories, mak-
ing integration and reuse difficult. Mean-
while, hardware is often assembled with-
out uniform standards, requiring "nan-
ny-style" maintenance from manufactur-
ers after delivery, hindering large- scale
deployment.

The fragmented ecosystem is evi-
dent in the strong coupling between
model performance and hardware,
where a change in components can easi-
ly lead to system failure. System capabili-
ties are heavily reliant on the results of
scenario- specific training, and a change
in environment can easily lead to a mal-
function. A lack of uniform standards
across the supply chain makes it diffi-
cult to replicate technological achieve-
ments and leads to low coordination effi-
ciency.

"A trusted evaluation system for
embodied AI serves as a bridge connect-
ing technological research with large-
scale industrial application," Wei said.
"It provides the industry with a unified
technical specification framework, estab-
lishes a foundation of mutual trust, and

promotes the shift of embodied AI from
workshop-style development to industri-
al development."

On the one hand, the standard
helps users distinguish genuine intelli-
gence from technological stunts by veri-
fying a model's generalization ability
and deployment effectiveness in real-
world scenarios. Companies are there-
fore encouraged to develop truly scal-
able and replicable foundation models
for embodied AI.

Conversely, the standard clarifies
what qualifies as a product, reducing the
costs associated with technology selec-
tion and adaptation, and optimizing re-
source allocation across the entire indus-
try chain.

"A comprehensive assessment of
the stability and reliability of embodied
AI in complex environments can also
provide a safety guarantee for large-
scale product deployment," Wei said.
"More importantly, with this trusted
yardstick, all links in the industry chain,
from upstream to downstream, have a
common basis for collaboration. This en-
ables the effective integration of technol-
ogy R&D, hardware manufacturing, and
scenario application," he added.

The newly released document stan-

dardizes the framework, methods, and
metrics for benchmarking embodied AI
systems in both simulation and real-
world environments. The evaluation sys-
tem it introduces supports testing of ba-
sic capabilities, cognitive reasoning abili-
ties, and full-chain closed-loop capabili-
ties, covering four methods: static simu-
lation testing, dynamic simulation test-
ing, real- environment testing, and com-
bined testing.

"As the first officially released in-
dustry standard in the field of embodied
AI, the introduction of this benchmark
testing method is of great significance
for promoting technological progress, ap-
plication implementation, and industrial
development. It charts a clear direction
for the industry's growth," Wei said.

Wei also noted that the establish-
ment of an independent evaluation stan-
dard will help channel national innova-
tion resources toward directions aligned
with China's industrial advantages and
technological trajectories.

Furthermore, once the evaluation
standard matures and is adopted interna-
tionally, it will support the global expan-
sion of Chinese embodied AI products,
solutions, and platforms, further cement-
ing the "Chinese model" in this field.

Landmark Yardstick for Embodied AI Released

Global Journal Observatory

Policy Express

Journal Review

Front cover of International Journal
of Mathematics, Volume 37, Issue 4.
(COURTESY PHOTO)

IJM, the flagship mathematics
journal of World Scientific, has long
been committed to academic excel-
lence and global vision. With rigorous
peer-review standards ensuring its high
quality, the journal has been advancing
academic exchange and frontier explo-
ration in mathematics worldwide.

IJM boasts an international and
high- level editorial board, upholding
the philosophy of originality first and
depth priority. It is dedicated to pub-
lishing high- quality work with inde-
pendent insights and forward- looking
value.

Based in Asia and open to the
world, the journal has developed dis-

tinctive strengths across core mathe-
matical fields. It serves as a platform
for global mathematicians to ex-
change ideas and share achievements,
as well as a vital bridge connecting
Eastern and Western mathematics
and empowering Asian mathematics
to reach the international stage.

IJMwill continue to nurture young
talent, drive academic innovation, and
contribute enduringly to the long-term
development of global mathematics.

—— Bai Chengming, vice presi-
dent of Nankai University, and a recip-
ient of the National Science Fund for
Distinguished Young Scholars

In the late 1980s, the global mathe-
matical community was undergoing a sig-
nificant transformation. The field was
moving away from a purely Western-cen-
tric focus toward a more inclusive, plural-
istic era where groundbreaking research
was increasingly emerging from Asia.
However, a dedicated platform was miss-
ing to bridge these regional developments
with the wider international audience.

It was in this environment that the
International Journal of Mathematics
(IJM) was conceived. Dr. K. K. Phua,
chairman of World Scientific Publishing
Company in Singapore, approached the
legendary Professor Shiing-Shen Chern,
a pioneer of modern differential geome-
try known as a "global citizen of sci-
ence," with a proposal to establish
World Scientific's first dedicated mathe-
matics journal.

Professor Chern immediately recog-
nized the potential to elevate Asian
scholarship. Alongside esteemed Ger-
man mathematician Friedrich Hirze-
bruch, who joined as an honorary edi-
tor, they lent their immense intellectual
authority to ensure IJM would be a fo-
rum of the highest caliber. Their mis-
sion was clear: Scientific excellence
knows no borders, and IJM would be the
vehicle to prove it.

A tradition of editorial excellence
Since its inaugural issue in March

1990, IJM has been guided by the distin-
guished minds in the field. Our "rigorous
standards" are not merely a phrase; they
represent a tradition of excellence where
every submission undergoes stringent
peer review by world-leading specialists.

This standard was established from
day one by a founding editorial board
that featured giants such as Kung-Ching
Chang of Peking University and Shigefu-
mi Mori of Nagoya University — a Fields
medalist whose participation ensured
the journal's prestige from its inception.

The strength of our current board
is further evidenced by the inclusion of
12 invited speakers of the International
Congress of Mathematicians. These invi-
tations are among the highest honors in
mathematics, and having such represen-
tation from China, Japan, South Korea
and India ensures that IJM maintains a
deep connection with the Asian commu-
nity while preserving a truly internation-
al outlook.

A catalyst for Asian mathematical
science

IJM has been a powerful spring-
board for Asian mathematicians, provid-
ing a platform where work is judged
solely on its scientific merit. The publi-
cation records tell the story of a thriving
regional community that has gained
global visibility through our pages.

Leading our list of prolific con-
tributors is Indranil Biswas from the
prestigious Tata Institute of Fundamen-
tal Research in Mumbai, India. With

an extraordinary 45 papers published in
IJM, his work has significantly influ-
enced the global research landscape in
algebraic geometry and related fields.

The journal has been a vital venue
for Chinese scholars such as Lin Huaxin,
winner of the Frontiers of Science
Award at the 1st International Congress
of Basic Science. His work in operator al-
gebras, along with contributions from
Shen Zhongmin (13 papers) and Daniel
Zhuang- Dan Guan (10 papers), Wang
Youde (nine papers) has helped solidify
China's reputation as a mathematical
powerhouse.

IJM continues to attract the world's
most recognized leaders, such as Fields
medalist Ngo Bao Chau from the Univer-
sity of Chicago. His 2024 publication,
"The companion section for classical
groups," reinforces IJM's role as a bridge
linking the most established world lead-
ers with emerging Asian scholars.

Our future: Linking generations
and continents

Looking to the future, IJM remains
committed to nurturing the next genera-
tion of talent. We are expanding our re-
gional editorial networks and encourag-
ing submissions from the rapidly grow-
ing number of young research groups
across Asia.

We believe that mathematics is a
universal language shared across cul-
tures, regions and generations. Unlike
other disciplines, mathematical truths
are absolute and unchanging, providing
a unique common ground for dialogue
between nations.

By upholding the rigorous scholarly
standards, we aim to remain the key
bridge linking Asian research with the
global stage. In doing so, we ensure that
this universal language continues to
flourish, connecting the brilliance of the
past with the innovations of the future.

The author is the editor- in- chief
of International Journal of Mathemat-
ics, and a professor at The University
of Tokyo.

IJM: Putting Asian Math
Research on Global Stage
By Yasuyuki Kawahigashi
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Following a series of computational

simulations and adaptations, the team
significantly improved uneven wear on
the cutting tools and optimized the over-
all stress distribution. This effectively re-
solved the challenges posed by deep-
earth hard rock.

Removing muck
Once the excavation problems were

solved, removing the rubble and excavat-
ed soil became the second major hurdle.
Removing muck from a 1000- meter-
deep shaft is like collecting garbage
from the roof of a 300- floor building
without a lift, Ding Zhangfei, chief de-
signer of Gangtie Jiliang, said.

Due to the influence of gravity, the
excavated soil falls behind the cutter-
head of a horizontal TBM, but in front
of the cutterhead of a vertical shaft
TBM, like Gangtie Jiliang. Excavating
muck for the latter is therefore much
more difficult.

The research team initially chose

the direct excavation approach, but the
technical challenges made it impossible.
Inspired by the traditional Chinese
chain pump, which lifts water step by
step via circulating paddles, the team de-
veloped an intelligent vertical muck re-
moval system and installed a 25-meter-
long conveying pipe extending into the
cutterhead of Gangtie Jiliang.

In practical application, the intelli-
gent vertical muck removal system
achieves a removal rate of 120 cubic me-
ters per hour, equivalent to the hourly
transport capacity of approximately 10
conventional municipal dump trucks.

At the tail end of the system, the in-
novative team also developed a ring-
shaped muck collection device, enabling
360-degree, dead-angle-free muck collec-
tion at the system's rear, and precise
transfer to the storage silo, followed by
hoisting via a skip to the shaft head for
discharge.

Support crucial for excavation
Underground tunnels extending

over a kilometer are often subject to
high ground stress and water pressure,
while the surrounding rock is highly
prone to stress release after excavation.
Without timely support, the tunnel walls
will deform immediately after excava-
tion, and there is even a risk of collapse.

The research team collaborated
with several other research institutes to
develop a support system. Three main-
stream support schemes — rock bolts
and shotcrete, formwork with cast- in-
place concrete, and prefabricated steel
plates combined with concrete — were
systematically evaluated through repeat-
ed testing and analysis.

The team conducted a comprehen-
sive assessment of the structural config-
urations of these three methods, com-
paring support efficiency, construction
convenience, and strength and safety
performance, Ding said.

The second option formwork with
cast- in-place concrete was selected, but
proved unsuccessful.

"We carried out a comprehensive
redesign and major upgrades of the cut-
terhead, stepwise support mechanism,
working platform and hoisting system,"
Ding said. "A supporting structure was
installed beneath the formwork, extend-
ing outward like multiple 'arms' to hold
the cast concrete in place. In addition, a
separate suspension system was intro-
duced to lift and position the formwork."

This system operates independent-
ly of the TBM cutterhead and other com-
ponents, allowing support operations to
proceed without interfering with excava-
tion. As a result, the formwork remains
stationary while the machine advances
downward, providing a stable environ-
ment for concrete curing, according to
Ding.

Looking ahead, Ding said the team
will continue advancing key technolo-
gies and equipment for kilometer- scale
vertical shaft hard- rock full- face TBMs,
expanding the application scenarios of
Gangtie Jiliang.

Powerful TBM: Digging Deep into the Earth
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Opinion

By LIANG Yilian & HU Dingkun Edited by QI Liming

Recently, the U.S. House Select Com-
mittee on China set up a so-called "whis-
tleblower" reporting channel on its offi-
cial website. It openly encourages Ameri-
can scholars, researchers, and other pro-
fessionals to report scientific collabora-
tions involving entities linked to China's
defense and industrial base. Responding
to the move, Chinese Foreign Ministry
spokesperson Mao Ning told a regular
press briefing that the committee's ef-
forts to suppress and contain China have
reached an almost "hysterical" extent.

This assertion is hardly overstated.
On social media, the committee justi-
fied its call for reports by citing con-
cerns over "research security vulnerabil-
ities" and the "risks" of cooperation
with China. As evidence, it pointed to
cases in which faculty members from
the University of Washington and Texas
A&M University co- authored academic
papers with researchers from Chinese in-
stitutions listed on the U.S. Department
of Commerce's entity list. The implica-
tion is unmistakable: the committee
seeks to sever ties between U.S. research-
ers and some of China's most important
research institutions already under U.S.
sanctions. Even co- authoring academic
papers, the most basic form of scholarly
exchange, now appears to be enough to

trigger suspicion and reporting.
Labeling such collaboration as

"risks" or "vulnerable" is not only mis-
guided but fundamentally at oddswith es-
tablished norms. U.S. export control regu-
lations themselves include a well-defined
"fundamental research exemption," un-
der which research intended for open
publication is not subject to such restric-
tions. By this standard, U.S. researchers
are fully permitted to engage in funda-
mental research and publish jointly with
institutions on the entity list. Treating
these activities as suspect distorts both
the spirit and the letter of existing rules.

History offers a sobering warning.
Encouraging the reporting of China-relat-
ed scientific collaboration risks opening

a "Pandora's box" ultimately undermin-
ing the very foundations of the U.S. re-
search system and its innovative capacity.

Between 2018 and 2022, the U.S.
government's China Initiative conducted
sweeping investigations into large num-
bers of researchers with China ties. The
current reporting system mirrors this
controversial program and is likely to
worsen its negative impact. A study pub-
lished in the journal Proceedings of the
National Academy of Sciences found that
the initiative contributed to a significant
outflow of scientists of Chinese origin
from the United States, with departures
up by 75 percent between 2018 and 2021.
Meanwhile, research by the National Bu-
reau of Economic Research indicates that

investigations by the National Institutes
of Health into U.S.- China collaboration
reduced research output in affected
fields, harming not only American sci-
ence but also global scientific progress.

Equally concerning is the issue of
due process. Even with formal investiga-
tions conducted by professional judicial
bodies, the China Initiative produced a
significant number of flawed or unsub-
stantiated cases. According to MIT Tech-
nology Review, by the end of 2021 only
about one- quarter of defendants under
the initiative by the U.S. Department of
Justice were convicted. The committee's
reliance on peer reporting — without
clear safeguards for verification — rais-
es the risk of aggravating errors, inviting
false accusations, and placing innocent
researchers under unwarranted scrutiny.

The specter of history looms large.
Encouraging denunciations echoes the
damage inflicted on the scientific com-
munity during McCarthyism in the
1950s. Baseless allegations of political
disloyalty disrupted careers and stalled
scientific progress, affecting prominent
figures like Elvin A. Kabat and J. Robert
Oppenheimer. While many accusations
were later proven unfounded, the long-
term damage to the U.S. research envi-
ronment proved difficult to reverse.

Ultimately, promoting the reporting
of China- related scientific collaboration
risks self- inflicted harm. Rather than
strengthening national security, it could
erode trust, stifle openness, and weaken
the very innovation ecosystem it seeks
to protect.

U.S. 'Whistleblower' Scheme Hurts Tech Ties with ChinaU.S. 'Whistleblower' Scheme Hurts Tech Ties with China

A group of young international ex-
perts from the UK, Austria and the Neth-
erlands took part in an exchange event
hosted by the World Association of
Young Scientists (WAYS) from April 11 to
17. They visited Beijing and Huai'an in Ji-
angsu province in east China, toured a
number of sci- tech institutions and en-
terprises, and held in-depth discussions
on topics including AI, new materials
and biomedicine.

Three participants from the Neth-
erlands shared their observations on
China's sci- tech innovation ecosystem
with Science and Technology Daily.

Outstanding advantages in AI de-
velopment

In recent years, China's AI industry
has been on the fast track with many
achievements, particularly DeepSeek
taking the world by storm. Friso H.
Smedes from the University of Gronin-

gen, Mohammed Ali from Vrije Universi-
ty Amsterdam, and Petter Reijalt from
Delft University of Technology said they
use DeepSeek for research due to its ef-
fectiveness and favorable price.

In Beijing, they visited Kuaishou, one
of China's most popular short- video and
streaming platforms, where they could
watch up close AI development in China.
Ali and Smedes were impressed by the
company's video generation model that
can create completemovies. They were al-
so impressed by its growing scale with
over 10,000 employees based in Beijing.

Ali said this size is rarely seen in reg-
ular AI companies in the Netherlands,
where only oil companies might have
such a large workforce. He pointed out
that government support is a clear advan-
tage for the rapid AI growth in China. He
also emphasized China's 1.4 billion pop-
ulation, with its high number of PhD
holders, provides abundant human re-
sources for AI research and innovation.

Reijalt took note of China's massive
data centers and computing power sup-
ported by a large number of GPUs. Infra-
structure such as the large- scale data

centers built by Alibaba, one of China's
tech giants, is easily accessible. But
that's not the case in his own country.

A well- integrated and supportive
ecosystem

Observing a well- integrated system
after visiting universities in Huai'an,
Smedes said China's sci-tech innovation
is "definitely going fast." Here, if a stu-
dent comes up with an idea, the student
can take courses at the AI faculty and
try to develop projects.

This interdisciplinarity, combined
with a friendly entrepreneurial environ-
ment — where people can start compa-
nies at universities and receive funding
and even housing support — forms a
promising ecosystem, he said.

Reijalt was also impressed by China's
approach to nurturing talent and its sup-
portive innovation environment. Com-
pared with the Netherlands, where secur-
ing funding can be challenging, China of-
fers strong opportunities for people
with creative ideas to develop and im-
plement them.

Exchanges foster cooperation
Ali and his team are developing an

AI program for medical triage, designed to
assist doctors by automating appoint-
ment booking and symptom inquiry
through online chat or voice AI. He pre-
sented a roadshow in Huai'an to expand
his network andunderstand the localmar-
ket, and expects to explore cooperation
opportunities with Chinese companies.

He stressed that greater communi-
cation is essential for deepening sci-
tech exchanges among young talents
from Europe, the U.S., and China.
Young researchers should talk about the
challenges they face and the solutions
they propose, identify shared concerns,
and conduct joint research. Collabora-
tion will accelerate research and devel-
opment progress compared to working
separately.

Reijalt said exchange programs low-
er barriers for international cooperation
by helping participants get to know each
other. During the visit, he connected
with researchers from Hong Kong and
found potential cooperation opportuni-
ties. A mix of formal and informal activi-
ties, he emphasized, helps strengthen
technological exchanges.

China's AI EcosystemWins Over Young Experts from Europe

A researcher performs genotyping analysis to identify plant genotypes at aA researcher performs genotyping analysis to identify plant genotypes at a
laboratory. (PHOTO: XINHUA)laboratory. (PHOTO: XINHUA)

"Flash," Shenzhen Honor Smart
Technology Development Co., Ltd.'s hu-
manoid robot capable of autonomous
navigation, claimed victory at the 2026
Beijing E-Town half- marathon on April
19, with a time of 50 minutes and 26 sec-
onds. It surpassed the human world re-
cord for a half-marathon by nearly sev-
en minutes.

Such amazing performance on the
track is a vivid example of the break-
throughs made by China's humanoid ro-
bot industry in multiple core technolo-
gies. Chinese humanoid robots are rapid-
ly evolving in real- world applications
and China now leads the global robot in-
dustry.

In this marathon, robots with fully
autonomous navigation accounted for
approximately 40 percent of the starting
teams, a significant increase compared
to last year. Some of the high- perform-
ing robots have achieved body tilting
and smooth curve changes under high-
speed conditions.

"It will certainly be interesting to
see the progress in the durability of com-
ponents and battery lifetime compared
to last year," said Georg Stieler, Asia
managing director and head of robotics
at Stieler, a technology consultancy.

China has made significant break-
throughs in the control technology of
humanoid robots, especially in autono-
mous motion control and stability.

Flash has been designed after elite
athletes, with its long legs measuring
about 37 inches. It also has an advanced
cooling system to sustain performance.

"Looking ahead, some of these tech-
nologies might be transferred to other
areas," said Du Xiaodi, an engineer with
the Honor team. "For example, structur-
al reliability and liquid-cooling technolo-
gy could be applied in future industrial
scenarios."

Fu Yili, a professor of Harbin Insti-
tute of Technology, attributed the leap

from "remote- controlled waddling" to
the "autonomous running" of humanoid
robots to the joint efforts of hardware lo-
calization, algorithm optimization, and
the development of the industrial eco-
system.

From a global perspective, China
leads in terms of overall machine ship-
ments, production capacity, supply
chain completeness, and the speed of
commercialization. It has become the
"mass production and application cen-
ter" of humanoid robots.

China dominates global humanoid
robot installations, accounting for more
than 80 percent of the 16,000 units in-
stalled worldwide in 2025, according to
global technology market intelligence
firm Counterpoint Research. Chinese ro-
botics firms are now working to develop
the AI software needed for humanoids
to match the efficiency of human facto-
ry workers.

London- based technology research
and advisory group Omdia recently
ranked three Chinese companies — AGI-
BOT, Unitree Robotics and UBTech Ro-
botics Corp. — as the only first-tier ven-
dors in its global assessment for ship-
ment numbers for general- purpose em-
bodied intelligent robots. They all
shipped more than 1,000 units of such
robots last year, with the first two ship-
ping more than 5,000 units, the report
said.

The expansion of industrial scale
implies an increase in the influence of
technology. Yang Zhen, an associate re-
search fellow of the Institute of Industri-
al Economics of the Chinese Academy of
Social Sciences, said China is not only
the world's largest producer of robots, it
has also become an important source of
technology.

The number of Chinese patents
and enterprises account for over 60 per-
cent of the global total. In the cutting-
edge field of humanoid robots, Chinese
enterprises' performance is almost
"dominant."

Chinese Humanoid Robots Boost
Global Industrial Progress

◀◀ The autonomousThe autonomous
humanoid robothumanoid robot
player Flash crossesplayer Flash crosses
the finish line in thethe finish line in the
E-Town half-E-Town half-
marathon on Aprilmarathon on April
1919. (PHOTO: XINHUA). (PHOTO: XINHUA)

From page 1
To be deployed in six countries and

operate stably for more than six months,
the project is expected to provide meteo-
rological disaster warning services to ap-
proximately 10 million people. A joint
laboratory will be established to help
BRI partner countries build their local
meteorological science and technology
capabilities.

The project's core AI models will be
integrated into MAZU, the meteorologi-
cal early warning business platform al-

ready in use in countries such as Pakistan
and Ethiopia, and relying on this mature
technical foundation, systematic services
will be provided to BRI partner countries.

This project is jointly implemented
by nine domestic institutions and uni-
versities including Lanzhou University,
Renmin University of China and the Na-
tional Climate Center, as well as meteo-
rological departments and research insti-
tutes from five BRI partner countries,
namely Mongolia, Ethiopia, Cameroon,
Tajikistan and Uzbekistan.

AI Weather Alert System for BRI Countries

▶▶ A humanoidA humanoid
robot runs duringrobot runs during
the E-Town half-the E-Town half-
marathon on Aprilmarathon on April
1919. (PHOTO: ZHAO. (PHOTO: ZHAO
Weihua / ScienceWeihua / Science
and Technologyand Technology
Daily)Daily)

From page 1
"China is committed to building a

community with a shared future for
mankind, and making the global early
warning system under the framework of
meteorological disaster prevention and
mitigation benefit more developing
countries, especially those in the Global
South," Zhang said.

The sub- forum also announced
that CIDCA, CMA and the World Meteo-
rological Organization (WMO) signed a
memorandum of understanding on pro-
moting the implementation of the GDI.

Celeste Saulo, WMO secretary-gen-
eral, said in her address at the opening
ceremony that China has demonstrated
strong leadership in early warning. By
working with other developing countries
across regions and with WMO support,
China is helping to provide early warn-
ing systems as a global public good.

"These are exactly the types of partner-
ships we need."

China has also been advancing in-
ternational cooperation under the GDI
framework in the digital sector.

Zhao Fengtao, vice chairman of CI-
DCA, said at another parallel sub-forum,
development cooperation projects —
ranging from fiber- optic backbone net-
works, e- government systems, and data
centers to smart transportation — have
been launched in nearly 20 countries
and regions to strengthen digital infra-
structure.

"These initiatives have injected
new momentum into the economic and
social development of the participating
nations."

In digital sectors such as information
and communications, intelligent manu-
facturing, and green development, over
500 human resources training programs

have been conducted. These efforts have
cultivated more than 15,000 profession-
als for developing countries, helping to
alleviate talent bottlenecks in the digital
field.

Sengdeun Sayasone, executive vice
chairman of the Laos- China Coopera-
tion Committee of Laos, said digital em-
powerment is not merely a technical is-
sue, but a transformation of develop-
ment models. Laos and China will deep-
en digital cooperation, utilizing digital
technologies to drive industrial upgrad-
ing and promote the synergistic develop-
ment of digitalization and green initia-
tives, thereby achieving sustainable de-
velopment.

Alioune Sall, minister of communi-
cation, telecommunications and digital
affairs of Senegal, said, China's digital
development model possesses distinct
advantages and offers Senegal signifi-
cant insights. The partnership between
Senegal and China is robust and develop-
ment-oriented, and the bilateral coopera-
tion is both close and pragmatic.

Senegal will host the 4th Youth
Olympic Games in October- November,
the first Olympic event on the African
continent. "In our preparations, many
Chinese companies are collaborating
with Senegal — for instance, Alibaba is
providing extensive cloud services for
the event," Sall said.

Adrian Thomas, minister of tour-
ism, creative economy and culture of
Grenada, emphasized that for develop-
ing countries like Grenada, and indeed
the entire Caribbean region, digital em-
powerment is particularly crucial for
high-quality development. He commend-
ed China's contributions to the develop-
ment of the Caribbean and the Global
South, and China's provision of techni-
cal training and assistance in infrastruc-
ture construction.

Quoting the proverb, "If you want
to go fast, go alone; if you want to go
far, go together," Thomas called for uni-
ty and cooperation within the Global
South to jointly accomplish the digital
transformation.

Advancing Cooperation Under GDI
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The docks of Shanghai are a long
way from the Adriatic Sea. But that is
exactly where Marco Rovati, a Croa-
tian cruise ship expert with 30 years
of European experience, chose to drop
anchor.

"Coming to China to oversee the
construction of China's homegrown
cruise ships was the most correct deci-
sion in my life," he told Science and
Technology Daily.

Decision forged by determination
What attracted him away from a

successful European career? Not money
but potential and sincerity. For decades,
China had aspired to the "jewel in the
crown of the shipbuilding industry," the
large cruise ship. But unlike other na-
tions, "China didn't just have dreams. It
acted," Rovati said.

When CSSC Cruise Technology De-
velopment Co., Ltd. (CCTD) invited him
to participate in the Adora Magic City
project, he witnessed a "firm determina-
tion" unseen in most European ship-
yards. Nearly 6,000 researchers from
more than 40 domestic units were mobi-
lized to tackle the core technologies bot-
tlenecks.

"This kind of national- level atten-
tion and industrial potential is un-
matched in many European countries
where the cruise ship industry was in a
stagnant state at that time," he ex-
plained.

Croatia has a rich maritime tradi-
tion and Rovati had to adapt his
management style to China's unique
working culture. He noted that unlike
the relatively independent work mode
in Europe, Chinese teams emphasize
"close collaboration and efficient exe-
cution."

Instead of simply imposing interna-
tional standards, he integrated his expe-
rience with local realities, establishing a
multi-level, distributed dynamic manage-
ment system to break down the colossal
project into manageable modules.

Witnessing 'Chinese speed'
A large cruise ship consists of over

25 million parts. For Rovati, the single
biggest challenge regarding the Adora
Magic City was the integration of thou-
sands of systems, particularly address-
ing three world- class technical difficul-
ties: vibration and noise reduction,
weight control, and safe return- to- port
capability.

In the joint technical team he guid-
ed international standards while Chinese
engineers tackled key bottlenecks.
Through day- and- night labor, they
achieved seamless integration.

What truly stunned the veteran ex-
pert was "Chinese speed." Rovati gave a
specific, quantifiable example.

The second domestic ship, the Ado-
ra Flora City, is larger than its predeces-
sor, the Adora Magic City. Its atrium is
17.4 meters longer, requiring higher
structural strength. Yet its total construc-
tion cycle has been shortened by eight
months.

"According to the international
conventional construction cycle, the
construction period of the second
ship should be similar to (the first
ship's) or even longer," Rovati said. In-
stead, the ship is now 85 percent
complete, with delivery expected by

the end of 2026.
He pointed to the prefabricated

cabin process as the key: The Chinese
team optimized international methods,
prefabricating over 1,100 cabins as inde-
pendent units in a factory before inte-
grating them into the hull. During a crit-
ical period, the team completed a task
scheduled for three months in just one
month.

"This kind of efficiency, which com-
bines diligence, professionalism, and
team collaboration, is the true 'Chinese
speed' in my eyes," he said.

Mission beyond ships
Rovati's mission is not only to over-

see the construction of two ships. It is
to build capability. He said his proudest
achievement was watching the Chinese
on- site supervision team on the Adora
Flora City achieve independent techni-
cal review for the first time.

Today, an 18- member supervision
team is independently solving technical
problems, from structural optimization
to system debugging. "Their growth
means that China has initially estab-
lished an independent technical supervi-
sion system for large cruise ships," he
said.

What principles is he trying to pass
on? Three things: respect for details,

courage to innovate, and adherence to
responsibility.

For the first, it should be borne in
mind that on a ship with 25 million
parts, a one-millimeter deviation in thin
steel plate welding can affect the entire
weight balance.

On innovation, he said while learn-
ing from abroad is vital, the Chinese
team's optimization of prefabricated cab-
in technology and digital twins is the re-
al victory.

Finally, he reminds his young col-
leagues that a cruise ship carries thou-
sands of lives. "This is not just a job, but
a commitment to safety and trust."

A second home
With the Adora Magic City already

serving over one million tourists and
achieving a passenger satisfaction rate
of over 95 percent, Rovati is ambitious
for the next decade. He predicts China
will evolve from an "industry latecomer"
to a "core force" and "leader" in the glob-
al cruise industry.

He cited the massive domestic mar-
ket potential, expecting annual through-
put to exceed five million passenger
trips in the 14th Five-Year Plan period
(2021- 2025), making China the world's
second-largest cruise market.

Personally for him, China is no lon-
ger just a workplace. He calls it his "sec-
ond home." "I have witnessed the great
changes in China's cruise industry from
'zero' to ranking among the world's
cruise shipbuilding countries," Rovati
said. "I have also formed deep friend-
ships with Chinese colleagues."

What keeps him motivated? The
rapid development and growth of his
team. Every time he sees the steady
progress of the Adora Flora City or a
young member make a breakthrough, he
feels his efforts are worthwhile.

"I hope to continue to stay here, act
as a bridge for Sino-foreign technical co-
operation and talent exchange, and wit-
ness China's cruise ships sail as a shin-
ing business card of China's high- end
manufacturing industry."

HAO Xueying and HUI Shengyao
from CCTD also contributed to this
article.

Voyage to Build China's Cruise Dream

Ancient Chinese astronomy was
rooted in classical tradition yet continu-
ously refined through observation over
thousands of years — a development
that evolved through inheritance and in-
novation. Key practices included gno-
mon shadow measurements, geodetic
surveys conducted by Yi Xing (683- 727
CE), a Buddhist monk and astronomer,
and Guo Shoujing (1231-1316 CE), an as-
tronomer of the Yuan Dynasty. Detailed
records of celestial phenomena were al-
so well maintained.

From observing the sky to issuing
the calendar

Observing the stars served a prima-
ry purpose — to "grant the seasons," or
shoushi. An early Chinese text recounts
Emperor Yao instructing his astrono-
mers:"A solar year has 366 days. Use the
intercalary month to fix the four sea-
sons and complete the year." This de-
scribes the lunisolar calendar. The as-
tronomer and historian Chen Zungui
(1901-1991) considered this to be the ear-
liest documented lunisolar calendar in
China. It established the basic structure
of Chinese calendars for centuries, using
the lunar synodic month as the month
and the solar tropical year as the year.

However, as observational data ac-
cumulated, older calendars eventually
fell out of sync with actual celestial phe-
nomena. This affected farming and ritu-
als, meaning calendars had to be con-
stantly revised.

In 104 BCE, Emperor Wu of Han
(reigned 141– 87 BCE) ordered a calen-
dar reform. Astronomers redetermined
the synodic month and calculated the
tropical year as 365.25016 days.

In the Tang Dynasty (618- 907 CE),
Yi Xing remeasured shadow lengths
across the country and developed new
mathematical methods for his calendar,
completed in 728 CE. In the Yuan Dynas-
ty (1271- 1368 CE), Guo Shoujing deter-
mined the tropical year to be 365.2425
days for his calendar, introduced in 1281
CE. This value was remarkably close to
modern measurements.

By the Qing Dynasty (1644- 1912
CE), a new calendar adopted in 1645 CE,
incorporated Western astronomical theo-
ries but did not abandon the lunisolar
structure. It improved accuracy within
the existing framework.

From gnomon shadow to geodetic
survey

An ancient Chinese text describes
how astronomers placed an eight- chi
gnomon, approximately 1.8 meters tall,
vertically on the ground. At noon on the
summer solstice, if the shadow mea-
sured exactly one chi and five cun, ap-
proximately 0.35 meters, that location
was considered the center of the earth.

Another early text, compiled rough-
ly between the 4th and 1st centuries BCE,
used mathematical methods such as the
Pythagorean theorem to calculate cosmic
distances. It proposed that the distance
between heaven and earth was 80,000 li,
approximately 40,000 kilometers.

As territory expanded, astronomers
found that shadow length changes did
not conform to the simple linear formu-
la assumed in that text. In the Sui Dynas-
ty (581-618 CE), the scholar Liu Zhuo (c.
544-610 CE) requested a nationwide geo-
detic survey to verify the formula, but
his request was not granted.

Yi Xing later completed such a sur-
vey. In 724 CE, he and his colleague, an
astronomer of the Tang court, measured
the North Star's altitude and solstice
shadows at multiple locations from
north to south. They concluded that the
old formula was wrong.

During the Yuan Dynasty, Guo
Shoujing improved the gnomon by de-
signing a high gnomon, approximately
12 meters tall. He also invented an auxil-
iary device to reduce measurement er-
rors caused by the blurring of shadows.
This high gnomon can still be seen to-
day at the Dengfeng Observatory in
Henan province, located a short dis-
tance from an older gnomon platform.

Modern relevance of ancient as-
tronomy

Ancient Chinese observational re-
cords offer valuable insights for modern
astrophysics. The astronomer and histo-
rian Xi Zezong (1927-2008), an academi-
cian of the Chinese Academy of Scienc-
es, examined ancient records of "guest
stars," or kexing, which were superno-
vae, in the 1950s. He compiled a catalog
of ancient novae, which helped Chinese
and international astronomers confirm
that the Crab Nebula in Taurus originat-
ed from a supernova explosion in 1054
CE, which was recorded in Chinese texts
as the "Tian Guan guest star."

Unlike ancient Greek astronomers,
who were mostly private philosophers,
the chief astronomer in ancient China,
known as the Grand Astrologer, held a
ministerial- level position. This institu-
tional support enabled large-scale obser-
vations. However, nationwide surveys
such as Yi Xing's were only possible
when the state was powerful enough to
fund them. During the Tang Dynasty,
Emperor Xuanzong (reigned 712-756 CE)
generously supported Yi Xing's work.
The resulting calendar assisted the em-
peror to govern more effectively, ulti-
mately benefiting both their respective
fields.

Modern astronomy still depends on
strong national support. China's
Chang'e lunar missions and the Tian-
wen Mars exploration program are re-
cent examples. The experience of an-
cient Chinese rulers who supported
large- scale astronomical research may
still offer valuable lessons today.

Ancient Chinese astronomy en-
gaged uniquely with classical tradition.
That path began with the lunisolar cal-
endar and gnomon shadow measure-
ments, giving Chinese astronomy a
strong classical and humanistic charac-
ter. Through tool innovation and meth-
odological breakthroughs, ancient
scholars continuously revised the rela-
tionship between heaven, earth, and
humanity.

Modern Astronomy Shaped by
Ancient China's Cosmic Legacy

The Yongning Temple Pagoda is an
iconic landmark in Luoyang, Henan
province in central China, originally con-
structed in the first year of the Xiping
era (516 CE) during the Northern Wei Dy-
nasty. It was a site where the Emperor
and the Empress Dowager performed
Buddhist rites.

Modeled after the Cakri Stupa, the
preeminent stupa of the Western Re-
gions, the Yongning Temple Pagoda
rose to a height of 49 zhang (approxi-

mately 136.71 meters). When combined
with its spire, its total height reached
153.31 meters. It was the tallest wooden
high- rise structure in ancient history,
rivaling the so- called "Seven Wonders
of the World" compiled by the Western
world.

The Yongning Temple complex was
designed with the pagoda at its center,
surrounded by the monks' quarters ar-
ranged in a concentric ring. It was the
first Buddhist temple in China to adopt
a fully Sinicized architectural style.

The pagoda featured a gateway
on each of its four sides. The south-
ern gate was a three- storied structure
connected by three elevated walkways.
Standing 20 zhang above the ground,

it bore a structural resemblance to the
Duanmen (Front Gate) of the Imperial
Palace.

Its surface was decorated with swirl-
ing cloud motifs and painted celestial
spirits featuring intricate patterns of col-
orful brocade and azure latticework of
dazzling brilliance. The arched door-
ways were flanked by statues of four
Vajra guardians and four lions, lavishly
embellished with gold and silver, and
adorned with pearls and jade, creating a
spectacle of solemn grandeur and re-
splendence unparalleled in the world at
that time.

Green Huai trees were planted out-
side each of the four gates, and a moat
of clear water encircled the entire com-

plex. This environment, with the Yongn-
ing Temple nestled amongst water and
trees, effectively screened the complex
from the dust and grime kicked up by
passing traffic.

Unlike early pagodas in the ancient
world, which were typically inaccessible
to visitors, the Yongning Temple Pagoda
ingeniously fused the ancient Indian stu-
pa tradition with the Chinese architec-
tural style of multi- storied pavilions.
This resulted in the creation of the
world's first ascendable pagoda — a
monumental technological break-
through in architecture that held pro-
found significance as a pivotal link be-
tween past traditions and future devel-
opments.

First Ascendable Pagoda in the World

At the 2026 Beijing E- Town Hu-
manoid Robot Half Marathon, which
finished on April 19, over 70 robots
took part, and they all won hearts in
different ways. Some impressed with
raw speed and technical skill; some

won with their cuteness. Even those
that were clumsy and stumbled
through the course made the specta-
tors cheer even louder.

These developments have brought
concepts such as general-purpose intel-
ligent agent (GIA), embodied artificial
intelligence (EAI) and humanoid robots
into the spotlight. But what exactly is
the difference between them?

GIAs have an omnicompetent AI
brain capable of independently identi-
fying and solving problems.

It is an intelligent agent able to

perceive, think, make decisions, learn,
execute tasks and collaborate indepen-
dently, while also understanding hu-
man emotions and adhering to ethical
and moral principles — much like a hu-
man. Tongtong is a practical example
of GIA.

However, Tongtong currently ex-
ists solely in the digital realm of
screens and cannot physically interact
with the real world. EAI is the key to
breaking down this screen barrier. It
refers to AI that possesses a physical
body. Rather than being a mere "pa-

per strategist" trapped within a
screen and offering advice solely
through speech, it is a "doer" that
can truly step into the real world.

A humanoid robot is an advanced
form of intelligent robot with a human-
like physical appearance that is better
adapted to human environments.

While these three terms are of-
ten used interchangeably, their core
areas of focus are distinct: GIA focus-
es on solving a wide range of prob-
lems just like a human (scope of capa-
bility); EAI focuses on interacting with
the world through a physical body
(cognitive modality); and humanoid ro-
bots focus on resembling humans
physically (form).

GIA, EAI and Humanoid Robots?

The starry sky near the Lenghu astronomical observatory in Lenghu town, Mangnai cityThe starry sky near the Lenghu astronomical observatory in Lenghu town, Mangnai city
of Haixi Mongolian and Tibetan autonomous prefecture of northwest China's Qinghaiof Haixi Mongolian and Tibetan autonomous prefecture of northwest China's Qinghai
province. (PHOTO: XINHUA)province. (PHOTO: XINHUA)
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