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Preface to The Charm of Science and Technology
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We stand at a historic juncture of technological transformation. Throughout the history of science and technology, the advances
that have truly transformed the world have not been mere incremental improvements to existing tools, but fundamental paradigm
shifts. Agricultural technologies laid the groundwork for agricultural civilization, mechanical power ushered in the industrial age,
and electrical technologies reshaped society as a whole. Today, intelligent technologies are ushering in a new era. Looking
back, from information interconnection to the Internet of Everything, the Internet, with connectivity at its core, has profoundly
transformed the way human society is organized. Looking ahead, the wave of intelligent technologies is pushing this process
to new heights. Amid the rapid evolution of technology, the World Internet Conference Awards for Pioneering Science and
Technology (WIC Awards) were established to identify achievements that are truly pioneering and at the forefront of technological
progress, allowing the light of science and technology to illuminate the road ahead.
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Three prominent trends are shaping the development of the Internet today. First, the scope of connectivity continues to
expand. The Internet is evolving from connecting people to the Internet of Everything, and moving further toward the deep
integration of intelligence with the physical world. Robots, intelligent terminals, and low-altitude aircraft are emerging as
new nodes in the network, while the boundaries between the digital and physical worlds are increasingly blurring. Leading
international institutions have listed Physical Al as one of the most strategically significant technology trends for 2026, which
underscores this deepening connectivity. Second, Al capabilities are becoming more sophisticated. Artificial intelligence is
moving beyond laboratories and product demonstrations, evolving from impressive technological demonstrations into widely
accessible technical services and tangible social value. Single models are giving way to multi-agent collaboration, and general
capabilities are being deeply integrated with domain-specific expertise. Intelligence is emerging as a new foundational capability.
Third, the supporting infrastructure is becoming ever more robust. From energy to chips, from computing clusters to high-
speed networks, the underlying infrastructure determines the level of intelligence that systems can achieve. Supercomputing
platforms integrating multiple computing paradigms are rapidly emerging, and new computing paradigms such as quantum
computing and neuromorphic computing are accelerating toward maturity, providing sustained momentum for connectivity and
intelligence. Meanwhile, open instruction-set architectures, such as RISC-V, are offering a more open and flexible technical
path for processor design and chip innovation, driving collaborative innovation between hardware and software as well as the



development of industrial ecosystems. Open architectures break down the traditional boundaries of technological innovation,
creating more opportunities for developers, research institutions, and industry players worldwide to participate in underlying
technology innovation, and injecting new vitality into building an open and collaborative next-generation Internet technology
system. Together, these three trends are shaping the next-generation Internet: a new world of ubiquitous connectivity, emergent
intelligence, and robust foundations.
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As Chair of the Review Committee of the WIC Awards, | am deeply honored to witness the growing international influence of
the awards. This year, applicants from 43 countries and regions participated enthusiastically, with more than 400 scientific and
technological achievements submitted, covering cutting-edge fields such as brain-computer interfaces, embodied intelligence,
quantum computing, and spatial information transmission — these correspond precisely to the three threads of technological
evolution outlined above, fully demonstrating the common interest and active exploration of the global science and technology
community regarding the digital future. Through rigorous review and deliberation by leading Internet experts worldwide, a
selection of outstanding achievements that combine scientific value with application prospects has emerged, and been compiled
into this year's edition of The Charm of Science and Technology. These achievements transcend geographical and disciplinary
boundaries, vividly embodying the scientific spirit of open cooperation and collaborative innovation.
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The charm of science and technology lies in how connectivity bridges distances, intelligence sparks the imagination, and
a solid foundation makes it all possible. Looking at the world today, the technological landscape unfolding before humanity
is unprecedented in its breadth. Yet the grander the vision, the more important it is to maintain a clear sense of direction.
Technology surges forward, but the direction it takes remains in human hands. It is my hope that colleagues across the global
science and technology community will deepen cooperation with an open and inclusive spirit, making the interconnected
network more accessible, enabling intelligent technology to better empower all industries and benefit every individual, and
steadily consolidating the foundation of digital civilization. Uniting the world through connection, illuminating the future through
intelligence, and keeping our bearings through responsibility — this is the message that The Charm of Science and Technology

seeks to convey, and the enduring pursuit of the World Internet Conference.
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ELERF Tsinghua University
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Jiuzhang 4.0 Photonic Quantum Computer

NEBEES" AREAEFIHERENLEAS

Experimental system of the programmable Jiuzhang 4.0 photonic quantum computing system

PERFRAKRT

University of Science and Technology of China

AREREEE =N

& RIE AR SE5R
Hefei National Laboratory F b TaBoRToRY
FAEFRARRR

Jinan Institute of Quantum Technology

NE (Ff) BFRRERAH A
Jiuzhang Quantum Technology S

518

‘“NENS” @AY BAEFITE, UTRBREHRE. BERiEEFIORMEBLUBERA, 7£8,176
MEHPIRY 1,024 MNEES, BAEFRANENITEEREREEMMNE,
Introduction
Designed for scalable photonic quantum computing, Jiuzhang 4.0 combines hybrid spatial-temporal encoding, highly efficient program-

mable quantum light sources and active phase locking. It manipulates 1,024 squeezed states across 8,176 modes, advancing both the
scale and computational complexity of photonic quantum systems.
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TR SRR AR E F AR BRI
Hybrid Spatial-temporal Encoding Overcomes the Scaling
Bottleneck of Large Photonic Quantum Systems

RN EFAREARENZDREBRFLRE. HFHFENRMER
BRZEHLY, “NEBENS” RUHLMTIESHEDEN, HEH 16
mOSEB TSNS HAERAETIEGMN, EXFETEIRAIZHIENE
#4256 NYEIEORETY, LUARYIERIRTIE 8,176 MEFRI,
FARRGIR BAIRE S IORMEIAE] 92%, 2RGMEIAT 51%, BIMHIL.
PRI 1,024 BRIMASHMBEFARL. =HRDH N ECHRERIFERRG X5
HBRETENKER, RERFERETIT. FRERRME 3,050 MHF
£, BULHIRECRSNBEREY,; AREES L, HOERERR
RABEMEE L2 BRMBRIT BHIRY 10> 12,

Conventional photonic quantum circuits face multiple constraints with rapidly increasing
component counts, optical loss and phase drift as they scale. Jiuzhang 4.0 introduces
and demonstrates a hybrid spatial-temporal encoding architecture combining multistage
16-port fully connected interferometers with fiber-delay arrays. Photons interfere across
256 time bins while moving among spatial modes, enabling 8,176 quantum modes with a
limited set of physical components. The single-mode squeezed-light sources achieve an
efficiency of 92% and the overall system efficiency is 51%. The amplitudes and phases
of 1,024 input states can be programmed independently and rapidly. The three-level
distributed active servo loop stabilizes critical optical paths at nanometre-level precision
for sustained operation. The experiment detected a maximum of 3,050 photons events,

HREKNKS

World Internet Conference

an order-of-magnitude over previous com-
parable experiments. For the designated
tasks, the best available classical-simula-
tion estimate indicates that Jiuzhang 4.0
is approximately 10%* times faster than a
world’s leading supercomputer.

U1+L1+U2

U1+L1+U2+L2 U1+L1+U2+L2+U3

MRS OoeS

spatial

temporal (2)

temporal (1)

NEOS” KREERTHREAREDEAEPAFHHHENIZRE
Experimental setup of Jiuzhang 4.0 and the evolution of the photon distribution through the hybrid
spatial-temporal encoding circuit

003




Fl¥i 2%  CHARM OF SCIENCE AND TECHNOLOGY

NEES” ZGHATRREREAMEEF TR 16 RIUAIRERT L

The 16-mode programmable interferometer used for large-scale, low-loss photonic interference in Jiuzhang 4.0

Biair REFITEREENHEE

A New Benchmark for Scalable Quantum Computing Superiority

‘hEMS” BEFTEREERAM —REIERTEE N R, RENIETE. EaEd. fR
FEMZILERERBNFHIRAELN 114, SEBHILATRINL 10 BKT, FEEFRRSFEMNZMLMNE
SRS KNI E SR E. RARRNERERBTELENN 107, ARBREFHFEBAMKRE
RAZFRRUAEEMR T KLEM, EEBNE, ZFa#—PBETFEANMRZERSNESRERBLHE
B, mNERRFEAEFHEMRTREEFRE, HEREOR. FERUEFNEXFRNES %, Bt
BREFEN. B, EFBESHEENESER, BB FEEMNRERIEEREANERSE.

Jiuzhang 4.0 advances quantum computing superiority from a one-off scale demonstration to a scalable and programmable experi-
mental platform. The highly connected, low-loss network raises the number of effective squeezed-photon to about 114, far beyond the
level of roughly 10 in previous experiments, forcing known classical approximation methods, including matrix-product-state approaches
into exponentially growing time and memory costs. The system explores a Hilbert space of approximately 102461 dimensions, providing
an experimental basis for probing quantum dynamics evolution in extremely large and complex systems. The platform can also support
large three-dimensional cluster states and high-quality bosonic error-correction codes, offering a hardware route towards measure-
ment-based and fault-tolerant photonic quantum computing. The efficient light sources, precision phase control and single-photon de-
tection methods can further be transferred to quantum simulation, graph optimisation, quantum communication and precision measure-
ment, promoting the development of photonic quantum information from proof-of-principle experiments to practical quantum computing
applications.
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Progress in the number of photons manipulated in representative photonic quantum computing experiments worldwide
Jiuzhang 4.0 detected events involving up to 3,050 photons, substantially extending the experimental scale of photonic
quantum computing

NBES” ABFIHERENFEIRELFEIR

A key optical module in the Jiuzhang 4.0 photonic quantum computing prototype
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TRkieX. EfRtRSIFES | BE R mb
Global Impact Demonstrated by Leading Publications, In-
ternational Benchmarks and Sustained Citations

‘NE RINERANEMRAEFIHTETZEERARENITEERR.
BN NE” RRART (Science) ERRRBEMRFARASEXE,
WXER—ARNESXTHERID 20 X, HEXABTE Twitter FE Rt
RIEAIRIGEE 600 ORI, HFNEEEYIEFES (APS) “Highlights
of the Year” MEE X FF = (0SA, M Optica) “Optics in 2021”
FEESFEXFHE, RHINKEXME (Quantum computational advantage
using photons) BZE 2026 F£5 8 15 HE# 51/ 3,522 %, RALMENR
EFERNES ARENAREIEX 2 — BXMRZILIKET 100 X
RSB EFFEMA X, 85 (Nature) {Nature Materials) {Scientific
American) {New Scientist) {Physics World) {Science News) {Optics
& Photonics News) (Wired) # Phys.org&., “NE” ENZBEE
HHRISBLR Netexplo £E+AEIHT, HIREE Falling Walls £EE+AR
WEEAR, ELHEME, “NENS” #H—PRAKT REE 1,024 D

CEWV,
Tio - .
® rYe
s
'y

".u‘
. \

> .

ER M IR e

€ WD

“Jiuzhang 4" Quantum C;m;;utiné Prottl:.t;fpe
& , Outpaces World's Fastest Supercomputer on a Specific Problem

(MAY 14 13:25

NE RIBRRBETFARNMEHRIG AN ZXE
Results from the Jiuzhang programme have received extensive attention from international scientific
organisations and media outlets
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E48S. 8,176 MEXF&ERS 3,050
MRVAFES, RORRERT
(Nature) , FrEfERINHEFITE
HMALKEFRERFNEERRA
B&LEo

Jiuzhang programme has become a land-
mark achievement in photonic quantum
computing worldwide. Following the pub-
lication of the first Jiuzhang experiment
in Science, the paper has attracted ex-
ceptional international attention, receiving
more than 200,000 full-text downloads
within one week and over 6 million views
on international social media platforms in-
cluding Twitter. Jiuzhang programme has
been selected by the American Physical
Society (APS) for its “Highlights of the
Year” and featured in the Optical Society
of America’s (OSA, now Optica) “Optics in
2021”. As of 15 May 2026, the landmark
paper named “Quantum computational
advantage using photons” has received
3,522 citations, making it one of the most
highly cited papers in the field of linear-op-
tical quantum information. This work has
been highlighted by more than 100 inter-
national news and science-media outlets,
including Nature, Nature Materials, Sci-
entific American, New Scientist, Physics
World, Science News, Optics & Photonics
News, Wired and Phys.org. Jiuzhang has
also been selected among UNESCO Ne-
texplo’s Global Top Ten Innovations and
recognized by Falling Walls as a Top Ten
Breakthrough of the Year. Building on this
international impact, Jiuzhang 4.0 scales
the system to 1,024 squeezed states,
8,176 modes and events involving up to
3,050 detected photons, with the core
result published in Nature, further estab-
lishing photonic quantum computing as
a major global pathway towards scalable
quantum computation.
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Enabling Key Components and Methods Establish a Durable Research Foundation

BESNERTIEANSHEEER. SHRAREEM. DHREIBUME. SAMRESHFHEITE
EEA, BEMSHHERERENRBESEN. EIFExE “hE” M 76 MHF. 100 MEXEARE 3,050
PHF. 8,176 MR, HAELEAREE. FEXEFTEERIEMTEANSHNIES %

Jiuzhang programme has formed a portfolio of Chinese and international patent applications and grants covering high-efficien-
cy squeezed-light sources, spatial-temporal hybrid encoded photonic circuit, active phase locking for modularity, and large-scale
multi-photon coincidence counting. These enabling technologies supported the iteration from 76 photons and 100 modes to 3,050
photons and 8,176 modes, while providing reconfigurable components and engineering methods for future programmable and fault-tol-
erant photonic quantum computing experiments.

“NEOS” KRRGHEBIRE IR T RAEEAB T HIRIR

Ultra-low-loss optical filtering array and precision phase-control modules in the Jiuzhang 4.0 experimental system
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Theory and Methodology for Scalable Internet of Things
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Multiple Views of a Wireless Sensor Network

BEKRF
Tsinghua University

PERERAKRS

University of Science and Technology of China

FEREE AR

Nanjing University of Posts and Telecommunications

518

WIEX AT BRI A A ST B ARY B, REHMEETFSSRSERNYEN Y RIEER,
[E1EYIEXRE S Y R LU ANy R ARAE PR, AT ANIRYEM ARG M T 57535

008




HREKRAS
World Internet Conference

Introduction

The Theory and Methods for Scalability of loT address the challenges of scaling Internet of Things (IoT) systems by proposing and
establishing a scalability theory based on reduced dependence on system state information. This theory answers two fundamental
questions—whether loT systems can scale and how scalability can be achieved—providing methodological support for the design and
implementation of large-scale loT systems.

MR E TSRS BV T RIEES
Developing an loT Scalability Theory Based on a Weak-State Approach

KERESTTHANUEY N A AR TR B DR 2 —, MBI AI Y RMEIEIC 5 75 AR H T ¥
A RMEENX, KITHILOMRY RARE - B - D= TAORXER, 151 7L BRSHR B2 YN
AV R,

H—PESRBERE. By BRNEEME=IER, WEEENAMEANERIIERN RS, X
M, MRS, THRENNERTER, SHsMEREE; SNBRNMALRERNE, BURMBEF
R, RUIFTAREDRNSSARMING, RARNMRY ELES; RS HR=R, LNEHE
KSR =EXY, BRETXBRENNEERITIIE, RUETXEKEDTRREISESE %, RABREIRRIK

ESHE

Developing large-scale 10T systems capable of long-term stable operation remains one of the fundamental challenges in the Internet
of Things (loT) field. The Theory and Methods for Scalability of IoT establish a formal definition of loT scalability, identify the system
among routing, sensing, and diagnosis that limit system scalability, and reveal that strong dependence on three-way constraints state
information constitutes a fundamental bottleneck to loT scalability.

Building on these findings, the research addresses three key aspects—routing stability, sensing scalability, and management effi-
ciency—to enable large-scale loT systems that seamlessly connect people, machines, and physical objects. For routing, efficient and
reliable data transmission is achieved using local and uncertain network state information. To address the diminishing marginal utility
of sensing, a submodular consistency model of sensing utility is established, and a participatory sensing mechanism leveraging col-
laboration among non-dedicated devices is proposed to enhance sensing scalability. For network diagnosis, the research identifies the
spatiotemporal correlations of local network states, reveals the mechanisms by which metric correlation patterns characterize network
faults, and develops a passive diagnosis method based on correlation graph analysis, improving both the efficiency and accuracy of
fault identification.

Diagnosis

e e =~
Network / \
Mark Topology | »| Inference Inference Fault J |
Parsing Model Engine Report |
- \ 4 J A /

\ = Feedback i /

N > Packet
A, 4 Marking Preliminary

Diagnosis Info.

(RS IRIZUT 5%

A Method for Sensor Network Fault Diagnosis
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MEXRET i R 1 IR e J KRR EX N R RV it 5 S H
Rt T RIS S Eie%E

The Theory of IoT Scalability Provides a Theoretical
Foundation and Methodological Support for the Design
and Implementation of Large-Scale loT Systems

VIR A] 4RI IRIE 5 75 A HERD T IEX R R ME It R kT A E]
. FERRANARKEIEMREE, NATRRAX. MREE. Tl
FEMEATHEES, HEIETYRNMBTEERRSRPEERREER
SR, S TEBTWAEFNSERERS, KT RFMAMIEL
BN RBHAONBIERENERE, E2 PN LIHRERNA, HH7TE
FHARIIFE S ANRE SRR RS, SHEMHERIRESIER
SRR A,

TEMABELAERMNE TR

Wireless Sensor Network Deployment in Oilfields

The theory and methods for loT scalability
have advanced loT research from em-
pirical system design toward quantitative
theories of scalability with mathematically
proven results, with applications in energy
extraction, logistics management, industri-
al manufacturing, and urban management.
An loT-based baggage management
system was developed and received the
Gold Award at the China International
Software Expo. An industrial inspection
data acquisition system was developed
to enable concurrent data collection and
management from large numbers of in-
spection devices within a single subnet,
and has been deployed in multiple indus-
trial settings. A large-scale smart city loT
system based on Low-Power Wide-Area
Networks (LPWANs) was also developed
to support data acquisition in real-world
urban infrastructure applications.
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MR AT RIEBICKABEGRFARSEIAAT

The Theory of loT Scalability Has Earned Widespread International Recognition

VMEBEMAOT BYEEBCSAENSTMARRARTEMRS NS T, B ACM SIGCOMM, ACM
MOBICOM. IEEE TPDS. IEEE TMC %, RIIATHRRETRHAZE. HERTETAZE. STHMETTAZE. M
MAEMAZF IR MMAREHLHTORKR. BEIRARE. TEEIFREERMNBENERERS H, AXMRmR
BET SHAMMEE,

HEHRIKE 2009 FEFHITESDHERERASIN IEEE ICPADS REIESEE. EIFSHitESNEKEEIN ACM
MobiCom 2014 BRI, 2021 EERBEM AT ACM SenSys M—REICXEE, 2021 F£EFREUREEE
2% ACM SIGCOMM BR{EFAEIL AL, % ACM SenSys BF a3, SRIMIER *”%fél BTansis, ¢
YIBX = & BN E S R AR,

Our research on the theory and methods for loT scalability has been published in international conferences and journals, including
ACM SIGCOMM, ACM MobiCom, IEEE TPDS, and IEEE TMC. These studies have been widely cited by researchers at internation-
ally renowned institutions, including Rutgers University, Virginia Tech, Princeton University, the University of California, Berkeley, the
University of California, Davis, the University of Michigan, and Imperial College London. The research findings have also provided the
basis for multiple textbooks and academic monographs.

The research has received numerous prestigious awards, including the Best Paper Award at IEEE ICPADS 2009, the Best Paper
Award at ACM MobiCom 2014, the Best Paper Award at ACM SenSys 2021, and the Best Student Paper Award at ACM SIGCOMM
2021. The research also received the ACM SenSys Test of Time Award, These advances enabled the transition from prototype sys-
tems to practical platforms and made substantial contributions to the development of the loT industry and education.

ACM SenSys 2023

© @

Test of Time Award f M 2021
Paper Award

Canopy Closure Estimates with GreenOrbs:
Sustainable Sensing in the Forest

Best Paper Award

Lei Yang, Yekui Chen, X .
Chaowel Xino, > He, Yunhao Liu,

id Enhancements"

I Xiang Gugjun Dai 1 Nc—

Elen Zegun Matt Comar
1, A SIGCOMM  VieeChar, ACM S1GCOMM
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Al TEEREHN: EFYNIEE NS IESMEBIXBERATES

Al for Sensing: A Multimodal Tactile Perception Platform Enabling Physical Al

Al TREERRAI T BB B et MEEXERS AT Al J 83T eI AUE (L BB E BOAR TR A1 BE D

The Al for Sensing platform integrates smart materials, software-defined sensing and embedded Al to provide machines
with scalable tactile perception

MR T G 0
TGO

518

Al THEERRHFZA (Al for Sensing) MEIA Physical Al, FEEEMEL. MEEXERSHRA ALRERSE, N
BIREESEESEMIEER, EEEMBNSHEEMIE. EH. SYAHMFBRAES.
Introduction
Al for Sensing combines smart materials, software-defined sensing and embedded Al to reconstruct high-dimensional tactile informa-

tion from limited electrical signals, enabling ordinary materials and structures to sense touch, pressure, shear force and gestures for
Physical Al.
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Innovation & Breakthrough: Reconstructing Perception
with Al - from sensor density to Algorithm-Defined Sens-

ing

HXNEAMTERARBSBELREET. RES. HEER. I
e EMEREAMENHIEED, RRERE “AlTEAERAM (Al for
Sensing) ” 5 “BIAE XA (Algorithm-Defined Sensing) ” HAEZS,
B REMEL B EXERE. B5 A MBRARITEMNERBESHER

R E SRR
Smart pressure sensing insoles

RIGFIERMIE=HNER (EBTINHEFAAN)

Three dimensional force sensing of fingers of dexterous hand (including the direction and magnitude of shear force)
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ZHMNER, THENAPR
1 o0% MU EERIBIME; H—F
BRI RHESD. B, (B, J15E.
BN RFRE, FETREART
BIhgE, BENBEATEEZEETT
{RIH#E Cortex-MO RiHITHI2S, £
MEMWRIADLZME, MultiPad EE
£Z 0.3 =K, AJEHRSEZxEIP
£,

Conventional tactile systems rely on
dense sensor arrays, resulting in high
cost, complex wiring, power consumption
and difficult integration on curved surfac-
es. Al for Sensing introduces an original
Algorithm-Defined Sensing framework that
combines smart materials, software-de-
fined sensing, edge Al and embedded
computing to reconstruct multidimensional
tactile information from limited electrical
signals. In typical applications, it can
reduce sensor count by more than 90%.
A unified platform can detect pressure,
touch, position, force direction, shear force
and gestures, while new capabilities can
be added through software. Lightweight
models run directly on low-power Cortex-
MO-class microcontrollers with millisec-
ond-level edge response. MultiPad is only
0.3 mm thick and can be integrated onto
complex surfaces.

Normal Force

\\7//
Shear Force
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MERESTSIKMA: NBMBEHENNBA. [E, FUSTHSEE TETRRWL,
EfF58aeRiE BAERETFHEEIM. EahiEml.
Application & Adoption: From a Technology Platform to EREINHMENF; ENEZAT
Global Deployment Across Robotics, Mobility, Healthcare EiRAZEfIEM. AN MELZ L
and Intelligent Devices WIRENY; ERERHEEBFM

B HEEA. BEMHNRE, BXxX

RRETRSESMRETE. SERE. SEEE. MWMXERAR RARTHFEZT 1500 55
MultiPad FF=mESRRF R, RSEKET 200 REWVRNEER, B mLHis,
ERUM. JE3EFITHM, H5S Tesla. Airbus. Bentley. Audi. Novares &
Efr L FAREERIEN™RALZ,. FEBTRIMERBHNE. BFTH/  The platform has developed into a portfo-
Rk, AREREBEERE. RAEE. HENEIEMZE, 12T o of mutimodal tacle systems, inteligent
surfaces, smart insoles, human-machine
interfaces and MultiPad solutions. It has
served more than 200 organisations and
enterprise customers across Europe,
North America and Asia, with collabora-
tions involving Tesla, Airbus, Bentley, Audi
and Novares. By reducing sensor count,
electronic components and wiring, the
platform lowers hardware complexity, sys-
tem weight, power consumption and man-
ufacturing cost while improving reliability
and manufacturability. Applications include
gait analysis, movement monitoring, re-
habilitation and pressure assessment in
healthcare; contact perception, safer hu-
man-robot collaboration and environmen-
tal adaptability in robotics; and more natu-
ral interfaces in automotive and consumer
REAMRERNA electronics. The technology has attracted
The Application of Automoble's HIVI more than US$15 million in investment.

M8 A BB F B2 AR LR A

The Application of Robots’ electronic skin touch sensing
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Physical Al EE IS HEH %

Impact: Extending Al from Vision and Audio to Touch and
Physical Interaction, Driving the Infrastructure Upgrade
for Physical Al

¥ zh

SRR ASAMBEAHESH “EMERE B, @ MR+ 8
A+ BE HEREVRGEXRIVES, NS, SeEMEl U5k
Al IR SE RN TIERE, HaTAUE (LA TIaET 1128 ASSRT A
BiR. EN. AMNRE, NERERE. KeENMRERREHEM; [
PP ARDERRAIRVERE I, (RFNBA. BAE. BETFiRE. HER
FHLHBIENE UK. ELHEZORARERMR 10 TEFRE FIKE.
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A0 MEF LR, MIRFINAE MR
B 112%5T; HIRE Innovate
UK. EIC. Horizon Europe &% [H
ERTERSENMZRE, FBMHR
R HIRFE = LR AR E R
S,

Al for Sensing advances perception from
hardware-intensive sensor architectures
toward a software-defined model driven
by materials, algorithms and data. It pro-
vides a new engineering pathway for ma-
chine touch, smart materials, edge Al and
embodied intelligence. Scalable tactile
perception enables robots to sense con-
tact, pressure, force and interaction in real
time, supporting dexterous manipulation,
safer collaboration and environmental
understanding, while lowering adoption
barriers across robotics, intelligent vehi-
cles, healthcare, consumer electronics
and advanced manufacturing. The project
has established 10 international patent
families and 40 patent assets, with an es-
timated intellectual-property portfolio value
exceeding US$100 million. Support from
Innovate UK, the European Innovation
Council, Horizon Europe and the Royal
Academy of Engineering has helped build
an international innovation chain from re-
search and IP to commercial deployment.
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ElFReIFA R SR AL
International Recognition and Continued Commercialisa-
tion

BIBAIR1E Tech Nation Future Fifty (2025) (WAIC SAIL Award (2025) .
Best in British Tech (2025) ZFEBRME SXEMIAR, Al for Sensing ¥
SEATSEE. SHER. SEEMERNSZAR R H AW S =
Ak ik, 73 Physical Al IR — AN R B IR BT BRI 2SAb DI ERLBE T,

The technology and team have received international recognition including Tech Nation
Future Fifty (2025), the WAIC SAIL Award (2025) and Best in British Tech (2025). Al for
Sensing continues to advance commercial validation at the intersection of Al, advanced
sensing, smart materials and robotics, providing scalable machine-touch capabilities for
Physical Al and next-generation human-machine interaction.

Project

fessRTr, 2R, FERE

UK Future Fifty 2025 —
Deloitte Fast 50 — 3
HRATELEXS WAIC 2025 — \¥
RESFIHRLE — BB

EFRRIERRE R
International Awards and Prizes
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Key Technologies and Applications for Cybersecurity and Resilient Defense
in Ultra-Large-Scale Communications Networks
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Building a resilient defense system for ultra large scale communication network security
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MEUFRETBANMEBEENELE “SHNRBN. FRLWR. FREEMNK BEMEER, K
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Introduction

This achievement builds the industry’s first elastic defense system for ultra-large-scale communication network security, encompassing
“pre-event risk awareness, in-event real-time defense, and post-event remediation and optimization,” breaking through critical bottle-
necks in attack identification, detection, and tracing, and leading the transformation of global telecom network security from passive
defense to proactive elastic defense.

IR LK B E MR RS WM HR AR ML, FRIBXI. SHEE
Innovatively Build a Global Resilient Defense Technology Efi{t” AR, K=
System for Communication Network Security RO ARE: —RE B &E .
BF. B EBRRNNSE KB

EfMERemMIREN=RAER, BENESRLHHEREE SRrER, ESNERESHS
ZREMRFBERE. BRAERKTIWNEERE. WHERESREALT SEMSTEE, BN E
ERRELIKEER, ARRHETIEMNBANEBENERS “Sf B4 92%; — 2535 DDoS. #
. APT SRR ECNIEERN,

DDoS 1 MAZM L, HEEIAE

BESHRER ERSHEER 733K 7.2Tbps, EERWKEHNEEN
: : mna RETSIEREERT 31%, Rith
SRR AR AT 500 42 APT IEHL; =
SEAL BRI EMEEMRER,
B o W R EMERRE 02%, BE
' SIZE P Hilt, SIS FREN
Bt ak. RHIFENEF 200 R (&
EREF 8T , MEKERME

KF,

The international cybersecurity market is
dominated by standardized products, and

Data & pe— communication network security defense
ntelligence Heesrogensai Crph | | Gt Praeg | | Contiton muste | | aunaiation Response ;
Support Vdeing System faces global challenges such as incom-
108-Scale Thret ntelLibrary - 40+ Threat Scenarios 2% dentication Accuracy ot plete cross-domain multi-point threat iden-
ok e oo Identification Layer - Pre-Event Risk Perception Alert Analysis tification coverage, insufficient detection
¥

accuracy for advanced complex attacks,
and the inability to reconstruct attack paths
and trace origins. This achievement estab-

oata APT Clue Forward DDoS Second-Level Ransomware Time-Series  Massive Alert Intelligent
Prediction Dets Detection Analysis

Traffic Scrubbing 7.2Tbps - Ransomware Detection Improved by 31% - 250M Alerts Analyzed Daily

Detection Layer - Mid-Event Real-Time Confrontation 5 f‘fl“f. |iS|"IES the industl’y's fiI’St ultra_large_scale

v communication network security “pre-

P Ressoning Graph I Locating event risk perception, in-event real-time
Path Reconstruction 92% - Tracking 200+ APT Groups - Closed-Loop Strategy Evolution — CcO nfrontanon’ post.event restoration and

A e Ly, Tracing Layer - Post-Event Remediation & Optimization Response Opti mization” resilient defense system )

delivering three core technological break-
throughs. First, it pioneers dynamic threat

BAMBBEME R 2R ER AR RE . ; )
correlation analysis technology covering

Principle of elastic defense technology for ultra large scale communication network security
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multiple tiers including international, backbone, and metropolitan networks, using heterogeneous graph modeling to automatically ex-
tract global threat features, achieving a threat identification accuracy rate of 92%. Second, it breaks through the accuracy bottlenecks
in detecting advanced attacks such as DDoS, ransomware, and APT: DDoS detection reaches the millisecond level, traffic scrubbing
capacity reaches 7.2 Tbps, ransomware detection accuracy improves by 31% over mainstream engines, and over 500 APT attack in-
cidents have been cumulatively detected and discovered. Third, it pioneers full-chain attack source tracing and localization technology,
achieving an attack path reconstruction accuracy rate of 92%, covering hundreds of millions of global IP addresses with minute-level
localization speed. The achievement has cumulatively obtained more than 200 authorized patents (including 8 international patents),

reaching an overall internationally leading level.
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Promote the Coordinated Development of Communica-
tion Network Security Protection and the Global Industry
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Application of Building a Large Scale Communication Network Security Elastic Defense System
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This achievement has been delivered and
applied in more than 60 countries includ-
ing the United Kingdom, the Philippines,
and Congo, building a multi-dimensional
security protection system covering sce-
narios such as individuals, households,
government and enterprise, Internet of
Vehicles (loV), and Internet of Things (loT).
It has achieved large-scale deployment
across communication networks in 31
provinces of China, providing 7x24-hour
security protection for 1 billion individual
users, 300 million households, and 30 mil-
lion government and enterprise custom-
ers, processing an average of 250 million
alerts per day, monitoring nearly 3 million
DDoS attacks, and making the first public
disclosures of over 500 APT attack inci-
dents. Leveraging this achievement, diver-
sified security products have been devel-
oped, including communication network
threat intelligence, anti-DDoS solutions,
and computing-network security resource
pools, serving over 50,000 government
and enterprise customers, and establish-
ing in-depth cooperation with leading local
enterprises in Brazil, the Middle East,
and other regions. The achievement has
ranked first in China’s anti-DDoS market
by Frost & Sullivan for seven consecutive
years and first in China’s IPS market by
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IDC, with security services generating revenues exceeding 3 billion yuan. More than 80 attack incidents targeting data theft have been
cumulatively discovered and handled, avoiding economic losses exceeding 2.5 billion yuan and saving energy costs exceeding 100
million yuan. The achievement has cumulatively undertaken cybersecurity support for more than 30 major international events, includ-

ing the 24th Winter Olympics and the Belt and Road Summit Forum.
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Lead the Global Communication Network Security Shift
from Passive Rigid Defense to Proactive Resilient De-
fense
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This achievement pioneers an ultra-large-
scale communication network resilient
defense system, establishing a typical
technical paradigm for global security
challenges and driving the transformation
and upgrade of global cybersecurity tech-
nology from passive, static, and rigid de-
fense to proactive, dynamic, and resilient
defense. The achievement has cumula-
tively obtained more than 200 authorized
patents (including 8 international patents),
published over 200 papers including those
in SCl-indexed journals, and won the
ACM Distinguished Paper Award at the
International Conference on Automated
Software Engineering (ASE). It has deeply
participated in the work of standardization
organizations such as ITU, 1ISO, GSMA,
and CCSA, led the release of the world’s
first 5G intrinsic security standard, led the
establishment of the world’s first 6G secu-
rity standard project, and cumulatively par-
ticipated in the compilation of more than
30 international and national standards. It
has made the first international public dis-
closures of nearly 10 APT organizations,
including “Aiden Fox”, as well as multiple
botnets, which were republished by more
than 20 international media outlets such
as VirusBulletin, recognized by security
companies including Symantec and Fire-
Eye, and provided important defense ref-
erences for over 100 affected countries. It
has been repeatedly selected for the Gart-
ner deception technology representative
vendors and the global threat intelligence
market guide, built a “1+31+N” collabora-
tive defense system covering all of China,
and provided a replicable operational
paradigm for the transformation of the
global cybersecurity industry from isolated
autonomy to systematic collaboration and
intelligent innovation.
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Key Technologies and Applications of High-Performance Distributed
Storage Systems
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Key Technologies and Applications of High-Performance Distributed Storage Systems
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Key Technologies and Applications of High-Performance Distributed Storage Systems
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Introduction
Designed for cloud computing and artificial intelligence, the High-Performance Distributed Storage System enables data to be stored
at scale, accessed rapidly, and used reliably. It has achieved the No. 1 global ranking on 10500, received the CCF Technical Invention

First Prize and FAST Best Paper Awards, and has been deployed by Alibaba Cloud, Huawei, ZTE, and other enterprises, serving more
than millions of enterprises worldwide.
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To address the major demands of Alibaba Cloud’s large-scale cloud storage systems

in terms of performance,
real-world Alibaba Cloud

reliability, and resource efficiency, the project team leveraged
production scenarios and carried out full-stack independent in-

novation in distributed storage systems centered on emerging non-volatile storage tech-
nologies. A series of technical challenges were overcome across architecture design,
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system construction, and data reliability,
leading to the following innovations:

1. A scalable non-volatile storage pooling
architecture and mechanism was devel-
oped. Based on the design principles of
compute-memory disaggregation and ab-
straction of common functions, it enables
elastic expansion of non-volatile memory
pools and provides multiple flexible, effi-
cient, and unified interfaces, featuring a
streamlined architecture, high scalability,
and high performance.

2. A method for constructing highly parallel
storage systems was developed. On Ali-
baba Cloud, it achieved, for the first time,
hundred-microsecond-level metadata ac-
cess performance at a scale of hundreds
of billions of files.

3. A low-overhead storage consistency
method was developed. Compared with
the NVMe protocol primarily developed
under the leadership of companies such
as Samsung, the method provides op-
eration-level atomicity guarantees and
improves transaction processing perfor-
mance.
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The Achievement Has Been Deployed at Scale across
Multiple Industries, Serving over Five Million Enterprises
Worldwide and Delivering Significant Economic and So-
cial Benefits
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Deployment of the Project Results in Alibaba Cloud’s Large-Scale Clusters
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Large-Scale Deployment and Industry Impact of the Project Results
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The project results have been deployed in
Alibaba Cloud, ZTE, Huawei, Peng Cheng
Laboratory, Inspur, and Kuaishou. In Al-
ibaba Cloud’s large-scale cloud storage
scenarios, the technologies have been
applied to block storage caching, Pangu
storage, and other systems, supporting
an increase in file access scale from tens
of billions to hundreds of billions of files,
improving system throughput by 70%, and
reducing metadata access latency by 8x
compared with CephFS, thereby achiev-
ing hundred-microsecond-level access
performance. The technologies serve
enterprises across key sectors including
finance, telecommunications, manufactur-
ing, healthcare, and energy.

At ZTE, the project results have been inte-
grated into an all-in-one big data platform,
supporting PB-scale video data and hun-
dreds of millions of business records, in-
creasing throughput by 50%, and serving
millions of users. The platform effectively
supports services such as ultra-high-defi-
nition video, government and enterprise
video big data, and digital office applica-
tions.

The technologies have also been applied
to systems including Huawei Dorado V6
and Peng Cheng Cloudbrain Il, improving
storage reliability and computing efficien-
cy. In recent years, the project has gener-
ated cumulative additional sales revenue
of RMB 5.577 billion and additional profit
of approximately RMB 973 million, provid-
ing strong support for the digital transfor-
mation of key industries.
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The Project Has Exerted Sustained Influence across Both
Academia and Industry, Advancing High-Performance
Distributed Storage Technologies and Supporting the
Evolution of Cloud Computing and Al Infrastructure
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The project results have been featured as representative case studies in university
courses and workshops at institutions including UIUC and ETH Zurich, and have also
been introduced as representative examples in keynote talks at multiple international
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conferences by Google Principal Engi-
neers, ACM/IEEE Fellows, Sloan Re-
search Fellows, and other leading experts.
In industry, the work has attracted broad
attention and discussion from international
companies such as Intel, Mellanox, and
Huawei. The scalable non-volatile storage
pooling architecture was listed by the
Storage Networking Industry Association
(SNIA) as a “Notable Mention” and was
presented by the OpenFabrics Alliance as
an example of full-stack optimization for
networking and storage.

The project has produced more than 60
papers in leading international confer-
ences and journals, including FAST, OSDI,
and SOSP. It has received major honors
including Huawei’s inaugural and sole
OlympusMons Award with a RMB 1 million
challenge prize, the CCF Technical Inven-
tion First Prize, FAST Best Paper Awards,
the FAST Distinguished Artifact Award,
the ACM SIGMOD Research Highlights
Award, a Research Highlight in Commu-
nications of the ACM, and recognition as
one of Tsinghua University’s Annual Top
Ten Research Highlights. From 2023 to
2025, the project ranked No. 1 globally six
times in 10500 full-system performance.
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China9S: A Unified Artificial Intelligence Computing System
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Introduction
Al workloads, represented by large language models (LLM) training and inference, have imposed numerous challenges to computing
systems. To address them, this project conducted systematic research and developed the China9S Unified Atrtificial Intelligence Com-

puting System, achieving a series of innovative breakthroughs in computing power utilization, data provisioning and application devel-
opment.
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Full Stack Innovation and World-Leading Performance,
Spanning Computing Architecture, Data Provisioning and
Application Development
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1.At the computing power level, the
project pioneered the China9S Unified
Intelligent Computing Architecture, re-
solving the long-standing fragmentation
of hardware ecosystems and enabling Al
models and applications to be “developed
once and run across all platforms.” Fur-
thermore, the project was the first in the
world to accelerate LLM inference through
heterogeneous CPU-GPU collaboration,
making it possible for LLMs with more
than 100B parameters to run on a single
consumer-grade GPU. As a result, the
corresponding open-source inference
framework, namely KTransformers has
accumulated over 19,000 GitHub stars,
achieving significant global impact.

2.At the data provisioning level, the proj-
ect was the first in the world to present
the idea of “trading more storage for less
computation” for LLM inference. The re-
sulting Mooncake system has doubled the
Kimi inference throughput on a 10,000-
GPU cluster via distributed KV-Cache op-
timization, winning the Best Paper Award
at FAST 2025. The China9S distributed
graph database was the first in the world
to complete the authoritative LDBC SNB
SF3000 benchmark, and its throughput on
the SF1000 ranks first worldwide.

3.At the application development level, the
project developed a low-code intelligent
development environment, which vastly
improves development efficiency by ship-
ping both a drag-and-drop algorithm tool-
box and an integrated development mode.
Specifically, the built-in mixed-source code
security analysis tool has, for two consec-
utive years running, won the Concurrency
Safety track championship at SV-COMP,
the leading international software verifica-
tion competition.
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@ Star History

® Kvcache—-ai/mooncake
® kvcache-ai/ktransformers

15K

10K

GitHub Stars

5K

July  October 2025  April  July  October 2026  April  July
Date %} star-history.com

Mooncake 1 KTransformers B9FFREAMEKIE R

The Star History of Mooncake and KTransformers

About Mooncake

(—=]7]

PyTorch Ecosystem Landscape Welcomes
PhysicsNeMo, Unsloth, ONNX, and
KTransformers

O PyTorch

PyTorch Ecosystem Landscape Welcomes New Additions 6

Mooncake # KTransformers 3 X\ PyTorch £ ZSHRE]

Mooncake and KTransformers Join PyTorch Ecosystem
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The Results Have Been
Deployed at Scale, Earning
High Recognition from Us-
ers and the Open-Source
Community
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Mooncake 5 KTransformers 9
GitHub B E245#8 2.6 7, W5|4EH.
f] 2. F F. NVIDIA. Amazon
% £ #; Mooncake B & B =
VLLM. SGLang #&%2, A& T Kimi
4000 FAERPHIE, iR
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Beyond NVIDIA GPUs, the China9S Uni-
fied Artificial Intelligence Computing Sys-
tem has provided support for mainstream
Chinese chips such as Ascend, Cam-
bricon, and Kunlunxin, as well as CPUs
such as Kunpeng and Phytium. It can
efficiently run over 100 large and small
Al models such as DeepSeek and Qwen.
With deployment at more than 30 organi-
zations, the system has shown significant
impact. For example, Baidu, Huawei, and
Cambricon all confirmed China9S’ out-
standing performance, pointing out that
it has advanced the ecosystem develop-
ment of PaddlePaddle and Ascend. The
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application of China9S graph database showed a retrieval performance improvement by 5x and a latency reduction by 30% within the
Inspur emergency management platform, and a data import throughput boost by more than 100x in the scenario of the North China
Institute of Computing Technology. Leveraging the China9S low-code development environment, the Aerospace Information Research
Institute, Chinese Academy of Sciences significantly shortened its development cycles while improving application performance by

more than 2x.

The project’s impact on the open-source ecosystem is especially notable. Mooncake and KTransformers have accumulated over
26,000 GitHub stars collectively, attracting joint contributions from Huawei, Alibaba, ByteDance, NVIDIA, and Amazon. Mooncake’s
core function has been integrated into the vLLM and SGLang frameworks, underpinning inference for Kimi’s nearly 40 million monthly
active users while doubling the inference throughput. KTransformers has become a leading international single-machine inference
framework for DeepSeek-like MoE LLMs. They both have been officially incorporated into the PyTorch ecosystem, where only three

Chinese systems have ever been selected for inclusion.

RETH—EEHEN “PESE , BIRAFES™
AVEXERINIRIRED, AIRRT RBEEMRRMAONERTELES
Delivering a Chinese Solution for Unified Intelligent Com-
puting, Driven by the Dual Engines of Open-Source Tech-
nology and Industry Alliances, and Forming an Interna-
tional Influential Intelligent Computing Ecosystem

1. B T BT EREARHD

MBFRFAEESIRREHN IR “UFELRE" | SUHESHE
ESFMRERNSREHE “BMEET X, HHREFRINS FAST 2025 &
£8323; MoonCake 5 KTransformers FRREEHANERRE S AOHN
Torch 4 7ShRE; XL T E70ERE T RERHNERTGAMER = WM E.

2. LR T P EE Be T B R IR S S F R

MoonCake 5 KTransformers F /R & W 5l £ A, M E. F 7
NVIDIA. Amazon EHEER, RS TAZEE. ME. ®RA&R. EH. B
BESEE+AMIE GPU KR, HWHREARA, ST MERER
B LRI, ARBIINESETERAESHKERE, TET
SR Bl BRERSK BMBEEeR L SRR AEE, R
BHESNDNERS—, KEFEBER. TESERSFEAZERE,
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THE ADVANCE
.’ DVANCED

COMPUTING SYSTEMS
ASSOCIATION
ERIK RIEDEL BEST PAPER AWARD

presented to
Ruoyu Qin, Zheming Li, Weiran He, Jialei Cui, Feng Ren,
Mingxing Zhang, Yongwei Wu, Weimin Zheng, and Xinran Xu
for
Mooncake: Trading More Storage for Less Computation —
A KVCache-centric Architecture for Serving LLM Chatbot

Presented at the 23rd USENIX Conference on il and Storage Technologies

Aussy Rich,

2/25/2025
Date

LAFFHREIOSIER FAST 2025 SRAFIEXER
The Mooncake paper won FAST 2025 Best Paper Award

1.Substantially advanced the progress of
intelligent computing technology

The project’s breakthroughs in
high-throughput data provisioning, along
with ideas such as “Trading More Storage
for Less Computation” and heterogeneous
collaborative inference, twice won the
Huawei OlympusMons Award, a leading
global industry honor in data storage.
Mooncake was honored with the Best
Paper Award at FAST 2025, a premier in-
ternational conference. After being open-
sourced, Mooncake and KTransformers
were incorporated into the PyTorch eco-
system, the most influential Al ecosystem
in the world. These achievements fully
demonstrate the project’s academic merits
and industrial value.

2.Substantively advanced the collabora-
tion and structural upgrading of China’s
intelligent computing industry chain
Mooncake and KTransformers have
attracted Huawei, Alibaba, ByteDance,
NVIDIA, Amazon and so on to jointly build
the ecosystem. The technologies have
served hundreds of thousands of GPUs
across enterprises including Moonshot Al,
Alibaba, JD.com, Meituan, Tencent, and
Baidu, and were also adopted by global
tech titans like NVIDIA, achieving a com-
plete loop from technological breakthrough
to industrialization. The project also initi-
ated the China9S Intelligent Computing
Ecosystem Alliance, opening a channel for
collaborative research and development
spanning chip and server manufacturers,
operating system vendors, and top-tier
research institutions. The alliance’s vision
and effort — driving the software-hard-
ware ecosystem from fragmentation to-
ward unification — have drawn extensive
coverage from media such as Science
and Technology Daily and China Youth
Daily.
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EF IR 18A HIERANB =REE Ultra ShI22E

Intel Core Ultra Series 3 Processors Based on Intel 18A

FE= AR © BEE™ Ultra 203233

Intel® Core™ Ultra Series 3 Processors

FR (PE) BRAF n
Intel China Co., Ltd. Intel

EH)

FE=MEE/RC BEE™ Ultra R EBEZETET Intel 18A FIFRITEMNIHETEES, BXLES RibbonFET £I1F
L2 S PowerVia BEMERIAR, HDITENEN 1.8 KBS,
Introduction

The Intel® Core™ Ultra Series 3 processors is the first compute platform built on Intel 18A. It combines RibbonFET Gate-All-Around
(GAA) architecture with PowerVia backside power delivery for the first time, ushering personal computing into the 1.8-nanometer era.
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First Intel 18A Computing Platform, Bringing Personal
Computing into the 1.8-nanometer Era

FE=NR/REER Ultra MRS MEITE. 225 Al ZDMEETHREIH

AEHIEEE, EE/REXE RibbonFET £ &Mk S PowerVia &
EHBEEARES, B CRAEHNEMNESEL, Btk E—KHET
ZERIS R BERAE 30%. SRR 15%, BEH—RKBEERE
L%

AZEMERE, TR A RUBIXPULER, B 12 M Xe BTERTER
ZH; ZMESWLIFEIEEEZ. eSS RINEEMIZER TR —ITER
F, BESMERRERSAENEE, SUMEBEDATIEE RTINS

FE=RERR O BEE™ Ultra 03233

Intel® Core™ Ultra Series 3 processors

FE=HREREESR Ultra BE
Intel Core Ultra Series 3 Wafer
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HERERAEC, MEXkIEREMRLE E—1
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Bt

FARE, FaRNEEREA
RMSRAAMES, NPU S5 $2fit 50
TOPS 87, E2& Xe3 GPU 51858
CPU 3R &= 180 TOPS &4 Al
87

The Intel Core Ultra Series 3 processors
delivers breakthrough innovations across
process, architecture, and Al dimensions.
At the process level, Intel pioneers the
combination of RibbonFET Gate-All-
Around (GAA) transistors and PowerVia
backside power delivery for the first time.
With innovative transistor architecture and
optimized interconnect, it achieves a gen-
erational leap on process node with over
30% chip density improvement and over
15% power efficiency gains, establishing
the foundation for new-generation transis-
tor scaling.

At the architectural level, the Al-optimized
XPU architecture integrates 12 Xe-cores
directly into the iGPU. The innovative
three-tier heterogeneous design inte-
grates P-cores, E-cores, and LP E-cores
within a single chip, complemented
by an advanced thread scheduler and
memory-side cache, enabling precise
power-performance orchestration from ev-
eryday productivity to intensive workloads.
Core Ultra Series 3 achieves up to a 77%
leap in gaming performance compared to
the previous-generation, and delivers up
to 27 hours of battery life.

In Al, the platform provides robust on-de-
vice compute power engineered natively
for Agentic Al. The new NPU 5 delivers
50 TOPS of dedicated Al performance,
combined with Xe3 GPU and enhanced
CPU, it forms an 180 TOPS platform-level
Al engine.
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ZHFLIK 200 R PCigit, ¥R AIPC ZTHAGR
Enabling Over 200 PC Designs Worldwide and Expanding
Al PC across Diverse Scenarios

FoRERRES Ultra RESRERSBRMESIERERBHLZF
200 RFX PC F=Mmigit, HEFE. £E. Wi, B, SEMKETSE
ERMMX KB, =RASEER. SREA. BRI —ENER
&, ERNEE. BRROSIHTESTS, BUE RPN BREERM>,

k¥t CPU. GPU. NPU thEMX &S 180 TOPS FA% Al B 1, ZF
ABRFEAMSMIETEE A BE, ANZTFAEZFINES Al 1, &
T A ESHTERMEBBAS S L, BEHNcmENIRESRTI
e, BEEWLEBLUEENTL. SRESMMNA TN Al BENMIEL
¥R

XEARAPEREE. MY EBEERLNT A, BENRmAP.
FEEMEARAMENR S ELZ HEENE,

Intel Core Ultra Series 3 processors have been adopted by global leading OEMs for
more than 200 PC designs and are shipping at scale in countries and regions including
China, the United States, Europe, Japan, South Korea and Southeast Asia. The systems
span a range of form factors, including thin-and-light laptops, commercial PCs, gaming
laptops and all-in-one PCs, serving consumer, commercial, and edge-computing mar-
kets, demonstrating a broad potential for further application scalability.

.o Unmatched

— With 200+

Designs

Scale

-

E=ARIF/REER Ultra IR 2HF 200 RFEmIZIT
Intel Core Ultra Series 3 Scaling With 200+ Designs
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With coordinated CPU, GPU and NPU
performance and up to 180 TOPS of Al
compute, the platform enables the efficient
running of diverse Al models on-device.
Furthermore, its native Hybrid Al architec-
ture dynamically routes and dispatches Al
workloads. This directly tackles the critical
industry pain point of escalating cloud
compute costs, empowering enterprises to
scale Al cost-effectively and securely.

This translates into a real-time, person-
alized, and privacy-protected experience
that delivers multi-dimensional value in
efficiency and cost reduction across end
users, developers, and enterprises.
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From PC to the Edge, Accelerating Al Scaling across Rich
Scenarios
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Powered by the latest Intel 18A process technology and innovative architecture, the
Intel Core Ultra Series 3 processors encompass a powerful lineup of mobile processors,
delivering leaps in compute power that was previously realized through multi-generation.
By pairing outstanding graphics capabilities with massive efficiency gains, it drives Al
PCs into an era of uncompromising, all-day battery life.

Across broad ecosystem deployments, the platform is also accelerating the real-world
adoption of Al across embodied Al, smart cities, industrial automation, and healthcare.
Furthermore, its open Al toolchain and edge computing capabilities provide foundational
compute support for China’s local innovation scenarios in smart manufacturing, auton-

Intel’ Core™ Ultra

Series 3

forEdge

Proven Ideal for Mission-Critical
Edge and Physical Al

EANENE = K RE/REEE Ultra 03233
Intel Core Ultra Series 3 at the Edge
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omous driving, and robotics, fostering
cross-terminal technology convergence
and industrial digital transformation.

Power-efficient Deterministic
Al and graphics performance

N
A

Industrial
durability & Built for
flexibility developer agility
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AiFEEEAREFEIBE 15 (SDGSAT-1)

Sustainable Development Goals Science Satellite 1 (SDGSAT-1)

1 SDGSAT-1: SHERTHERRNSTE

World’s First Sustainablé Dévelopment Science S:ltcl_litc

FERARISHT Thechnical Speciﬁation :

€ Glimmer: 10 m P, 40m RGB bands

@ Thermal Infrared: 30m, 3 Bands, 0.2 K T
€ Multispectal: 10m, 2 Beep Blue, 1 Red Ed(;fé
€ Swath width: 300Km
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* Glimmer Multispectral Thermal Infrared

AIFERERIFIE 1S (SDGSAT-1)
Sustainable Development Goals Science Satellite 1 (SDGSAT-1)

PERFREXE S LU

Aerospace Information Research Institute, Chinese Academy of Sciences

AR BAEIEERR R A0

International Research Center of Big Data for Sustainable Development Goals

FREREFRB RN 2 SUFTER FbR

Innovation Academy for Microsatellites, Chinese Academy of Sciences

FEREE LSRRI
Shanghai Institute of Technical Physics, Chinese Academy of Sciences RN R m———
PERZREKENAEENIN S YRR (A

Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences
PHREERLAT

PEBRAT (ER)

China University of Geosciences (Beijing)

MAREIHERIKEIIFE A BB (SDGs) mhS#HEREMNKAE 2030 FrRIFrS R RIZSLHERIIFER,
SDGSAT-1 DEBI N - A - KEFBRWERN, KMAXEDRDTIFAZIE, 7T IRHELRTEINE
HEE.
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Assessing the dynamic progress of the global Sustainable Development Goals (SDGs) from space represents an innovative technol-
ogy to support the implementation of the United Nations 2030 Agenda for Sustainable Development. By conducting synergistic ob-
servations of key elements including light, heat and water, the SDGSAT-1 satellite enables the precisely depicting traces of anthropic
activities, pioneering a new approach for space-based observation of sustainable development.

SHEFARHEARAZEDERE, SEtRERMST
The World’s First Sustainable Development Science Sat-
ellite with World-Leading Overall Performance

1 AR2KIFERREKRER, REAZEDZTEMUER, 46
“Fe-AR-E ESE, R T RO RAIMIZLEEMEIRNEE TIERS,
T A - HIVER SDGs MMiT&#T 753%, FFel T AKTE = EIR ME& =R,

2. BB T SIBRACRMAELIMR AT W mIB AR G H], RIFAOFE2
KRR ARAERBIEA, HHT 30 KD 30mK FHEERL
SMRRIN,  “RRDEAREIRRRE o

3. BRIREIRL S HiEl S B — LR R IAH 5 KohSH BB RN
FRMEAR, REHEAEONFEDESHSEBBALERERA, Bl
HEI 7T ERES 10 KZIBES 10 KB /40 KEBRMARBGN, HIE
EEBEREMCERIZR,

4. RS YA R RS IEEES. RO XKBARIT AT
ZNREFIERA, RNAHSKETIFEARRFEIE, ‘G54
BEEIFRANSE” o

1. To meet the global strategic needs for sustainable development, the concept of
space-based observation of anthropic activities was proposed. Integrating parameters

BUABOSERTER
Multispectral: Yellow River Estuary

. =

ARG |RERRI=A

Glimmer: Beijing | Thermal Infrared: Irrawaddy RiverDelta
FERT
Imagery Display

of light, heat, and spectrum, the satellite
engineering system with coordinated de-
tection by glimmer, thermal infrared, and
multispectral payloads was designed. A
new method for monitoring and evaluating
SDGs related to human-nature interac-
tions was established, opening up a novel
approach to space-based detection of
human activities.

2. A three-band long-wave thermal in-
frared long-linear-array bidirectional
whisk-broom imaging system was created.
Breakthroughs were achieved in key tech-
nologies such as large-aperture full-opti-
cal-path deep-cryogenic opto-mechanical
systems, leading to the development of a
Thermal Infrared Spectrometer with a spa-
tial resolution of 30 m and a noise-equiva-
lent temperature difference (NETD) as low
as 30 mK, with core specifications being
internationally leading.

3. This project pioneered an integrated
imaging system for nighttime glimmer
and daytime multispectral observation,
together with a large-dynamic-range

M/ BBER

Glimmer/Multispectral

Satellite structural diagram
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common-optical-path day-night cooperative detection technology. Key technologies including focal-plane window time-division imaging
and high-speed dynamic rolling-shutter exposure were conquered, resulting in the world’s first Glimmer Imager featuring 10-m muilti-
spectral, 10-m panchromatic/40-m color nighttime light capabilities, thereby filling the gap in wide-swath high-resolution color glimmer

detection.

4. Breakthroughs were made in key technologies such as coordinated fine control of multiple payloads with different operating modes,
multi-zone fine temperature control, and high-stability attitude and orbit control under large disturbances and unbalanced structures.
These advances led to the successful development of the world’s first sustainable development science satellite, with overall perfor-

mance being internationally leading.

S'Zﬁ 11 1 SDGs &
Supporting the Monitoring and Assessment of 11 SDGs
and Sustainable Development , Research and Deci-
sion-Making in 119 Countries

3G, BRSS 119 MEIRAIFE R

BE2026F9H, 2K 119 MERMEMA 54 HR= SDGSAT-1 #iE
5/, ¥ 111 SDGs BHiMllitfh, &K SCIIEX 241 BHEZE 4 5,
BNRBBEN 773, EEXSE.RH SDGs IR 17 17, REKSEHRI XA
LRPHESF 103 0. EF-H AT T, IENERKREUNI SRR~ m,
BREEMIZEUEFRE 21 MNBISEZR SDG W,

NIE (RIEEEIRIR - ERTTEITR] (2025-2027) ) « £HRRE
W5 BEIRMRFIA SHEFEFERHBWRZA LS EHRFESTREE"

KBR1TED. 3K 2025 RRMIBIREARHRARRE. 2024 LBRALBA—F
R, 2023 MEMERER, E—THARETEGRFMEREGS “BAE”
X, REMHFERES: IHEABRRFER | RKEGEMBKERN K
BEAFSRARBIARHNSE 10 AR” M5

EFI77IR
77 Patents

SCHE 24758
247 SCI Papers

ZHE1/SDGsE2 TR S BRI LT
27 targets of 11 SDGs Monitoring/assessment

Through the “SDGSAT-1 Open Science
Program,” over 540,000 scenes of global
data have been shared with 119 countries,
supporting the monitoring and assessment
of 11 SDGs. These efforts have contribut-
ed to the publication of 241 SCI papers,
4 books, and 77 authorized invention pat-
ents, as well as 17 SDG reports released
at the United Nations, and over 100
acknowledgment letters from institutions
including UNESCO. Data products have
been produced and released for BRICS
countries, African nations, and European
light pollution mapping. The satellite data
have been selected by the UN for SDG
assessments in 21 Small Island Devel-
oping States (SIDS). The achievements
have been featured in the Forum on Chi-
na-Africa Cooperation Beijing Action Plan
(2025-2027), recognized as one of the
three major outcomes of the fifth anniver-
sary of the Global Development Initiative,
and listed as a concrete action for the

. SDGSAT-1M%EZERENS
\»'PTSateIhte Nighttime Images Atlas Launch Cerem(

HhREE 5]

Published 4 SDGSAT-1 Atlases

13327 At EASDGs EiMITERF i

New method for monitoring the SDGs related to human-environment interaction

038




HREKRAS

World Internet Conference

tenth anniversary of the vision of building a community with a shared future for mankind proposed by Chinese President Xl Jinping.
The project has received the 2025 Major Scientific and Technological Achievement Award at the Zhongguancun Forum, the 2024 First
Prize of Shanghai Technological Invention Award, and the 2023 Special Prize of Surveying and Mapping Science and Technology. The
first completer has been honored with the International Astronautical Federation (IAF) Hall of Fame Award, the International Science
Council (ISC) Sustainable Development Science Award, and has been appointed by the UN Secretary-General as a member of the
10-Member Group of the Technology Facilitation Mechanism for the Sustainable Development Goals.

FRIASERN=RMNFHSE, SIMMKR~=WARS LK
RIBARSS

Pioneering a New Direction in Space-Based Observation
of Human Activities to Drive Aerospace Industry Upgrad-
ing and Serve Global Governance

Fel “AFEH=EAN” FAE, WE - R-E 2XEHE
BIAS, 1 PETIZTURAIA ISR L, HEEhX N A B
AR, HEFERELZ 1, EERAMNEEAHENSERARE,
L SAOIMEREERRTSE, ROAGSIE M, FUlL BT EEY
Bo BAERIFISR RN, TR SRR -0 B THEARSS”
2rFlveE, #fTIN “ERRE" | “RHEBRSE AR EREE.
FEMINGISERELIMAEWN A, HEHFE=EEIERS 2K,

The project pioneers a new direction in space-based observation of human activities
and establish an all-time collaborative detection system integrating light, heat, and
spectrum, securing China’s pioneering leading position in this field. It drives a leapfrog
breakthrough in Earth observation technologies, achieving a payload-to-platform mass

ratio of 1, which significantly enhances the
carrying capacity and pointing accuracy
of small satellites. The performance of the
glimmer and thermal infrared sensors is
internationally leading; where core com-
ponents are now independently supplied,
markedly strengthening the resilience of
the industrial chain.

The project fosters a new industrial format
for sustainable development monitoring,
forming a full industrial chain covering
data acquisition, analytical inversion, and
assessment services, and driving the in-
dustry to upgrade from selling images to
providing solutions. It has promoted large-
scale application in the United Nations, Af-
rica, and Small Island Developing States,
expanded the global reach of geospatial
data services.
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SDGSAT-1 has opened up a wide range of research fields and application scenarios
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BEUZELREAREBNFEXMEERN, FIRHSERRE
1

Effectively Supporting National Strategies Such as the
Global Development Initiative and Serving the Vision of
Global Sustainable Development

F 1T EREERZERERHEH T, REEESRMNBKMEBH- 2
FHE. BMRFEESIFERE BARENHEINHN REMREAS
ESE. R#FINA: ETERATABSRKMEHERE, EXIESKA
SR ROURAIET 51, AARERF I ST,

The President of the 77th United Nations General Assembly, Csaba Kérdsi, the Deputy
Secretary-General of the United Nations, Amina J. Mohammed, and the President of the
International Science Council, Peter Gluckman, each visited and highly commended the
satellite’s achievements. Kérési commented: “As a remarkablec ontribution to humani-
ty’s joint endeavor, SDGSAT-1 makes the breakthrough and takes the leading role in the
field of space technology to support the global sustainable development.”

VZ s nsrpasRdiES

EMDG2E  HIGH-LEVEL DIALOGUE ON GLOBAL DEVELOPMENT

2022968248 @K 24 JUNE 2022 BELJING, CHINA

FERFARUSELREEEEITY, HHHIEUHEARBIFENSERES.

Launching a Sustainable Development Satellite Constellation Plan, developing and
sharing data and information for Sustainable Development Goals monitoring.

EHREBRNEREEEPRRBERES, 2022F6824H

Deliverables of the High-level Dialogue on Global Development, 24 June 2022
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Key Technologies of General-Purpose Robotic Manipulation Foundation
Models for Scalable Deployment

INRATANBATE PR B NISREF ES L

Xiaomi’s humanoid robot performing continuous sorting of center console side covers

JREEE]
Xiaomi Corporation

1Hd

IINKRETERBRRENNSARSEREARTELESEDS TIBEUNBAERR, ROANKRELN VLA
BERR, H T SESETERSRBGSHITEMRER, 98 “RAMEL - HRNA - =L A" TBESAR,
Introduction
Xiaomi has established a robotic embodied foundation model for general-purpose manipulation and a comprehensive multi-task,
cross-scenario large-scale application system. The system is centered on Xiaomi’s self-developed VLA foundation models, with explor-

atory deployments carried out in representative industrial manufacturing and life services scenarios, building an integrated ecosystem
that connects technology R&D, real-world deployment, and industry collaboration.
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An Embodied Foundation Model for General-Purpose Ro-
botic Manipulation

KB AR VLA BEERE, F=H 47 {223 Xiaomi-Robotics-0(XR0)
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XRO Model Architecture and Training Methodology: (a) VLM multimodal and action hybrid pre-training; (b) DiT specialized
pre-training; (c) Downstream task post-training
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Efficient Learning of New Tasks

Out of-the-Box Generalization to Unseen Environments
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Xiaomi’s self-developed VLA foundation
models have produced two on-device
models: the 4.7-billion-parameter Xiao-
mi-Robotics-0 (XR0) and the 8-billion-pa-
rameter Xiaomi-Robotics-1 (XR1), with
exploratory deployments in industrial
manufacturing and life services. Xiaomi
is among the first globally to achieve
continuous 3-hour robotic operation at
real automotive workstations, matching
a real production-line cycle time of 76
seconds. A small-scale life services pilot
has also been launched at Xiaomi’s youth
apartment complex, establishing a closed-
loop process linking technology, products,
real-world applications, and data.

XRO0 adopts a hybrid “brain + cerebellum’
architecture: a VLM serves as the “brain”
for instruction understanding and interpret-
ing instructions and spatial relationships,
while a DiT serves as the “cerebellum”,
generating high-frequency, smooth action
chunks via flow matching — all at an infer-
ence latency of 80 ms on consumer-grade
GPUs. On the training side, an Action Pro-
posal mechanism aligns the feature space
with the action space; a two-stage training
strategy enables the model to master
manipulation tasks while fully preserving
its multimodal understanding capability.
Ablation studies confirm this method is the
first to effectively resolve the long-stand-
ing “catastrophic forgetting” problem in
the VLA domain. On the inference side,
a A-shaped attention mask is introduced,
forcing the model to attend to current
visual feedback rather than replaying his-
torical actions — a technique successfully
applied to VLA action generation for the
first time, with a clean and interpretable
design.

XR1 further scales up data and training on
the basis of XRO0: pre-training on 100,000
hours of real-world manipulation trajec-
tories, combined with cross-embodiment
data for post-training. It demonstrates
stable, positive scaling gains on real-robot
tasks in previously unseen environments
and exhibits strong performance in adapt-
ing to complex new tasks and multiple
simulation benchmarks.

1
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BUSESEHE THRCNABER
Building a Scalable Deployment Framework Across Tasks
and Scenarios
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Xiaomi’s humanoid robot ran continuously for 3 hours at the self-tapping threaded insert nut loading station, achieving a
98% success rate for installation on both sides
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Xiaomi’s humanoid robots performing collaborative dual-robot operation at the crate folding and recycling station
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This achievement follows a three-pillar ap-
proach of “open-source sharing, consum-
er-grade deployment, and multi-scenario
implementation.”

XRO0O has been open-sourced on the
mainstream community platform Hugging
Face, releasing model weights and the
complete post-training pipeline. The model
has accumulated over 8,000 downloads,
and its GitHub repository has surpassed
600 stars. Running real-time inference
at 80 ms on a single consumer-grade
GPU — requiring no data-center-scale
compute — it lowers the reproducibility
barrier to single-machine fine-tuning and
deployment level, benefiting university
labs, small-to-medium robotics teams, and
startups.

Xiaomi’s humanoid robot has undergone
large-scale multi-station validation at a
real automotive factory, with the deploy-
ment scenario selected from over 300
smart manufacturing workstations. At the
self-tapping threaded insert nut loading
station, it achieved 3 hours of continuous
operation with a 98% success rate for in-
stallation on both sides, meeting the fast-
est 76-second production-line cycle time.
At the center console side, cover sorting
and crate carton folding and collection, it
reached a 90% success rate — demon-
strated the practical value of the VLA
foundation model under industrial-grade
dual constraints of production cycle time +
pass rate.

In life services scenarios, a pilot program
has been launched at Xiaomi’s youth
apartment complex, deploying the VLA
foundation model in a real residential
environment. The pilot covers tasks such
as public space tidying, validating general-
ization capability in semi-structured living
environments, and will advance steadily
through three phases: zero-touch mainte-
nance-direct service-private space entry.
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Broadening Technology Access and Advancing Industry
Collaboration Through an Open-Source Ecosystem
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Screenshot of the official RoboDojo leaderboard, with
Xiaomi-Robotics-1 ranked first (July 15, 2026)
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This achievement pioneered an integrated
system of foundation model + multi-task
real-world deployment, leveraging the
open-source ecosystem to achieve tech-
nological accessibility and industry-wide
co-building.

XRO delivers reusable solutions along two
orthogonal dimensions: real-time asyn-
chronous execution and vision-language
capability preservation. In comparisons
involving more than 30 models across
three leading international simulation
benchmarks — LIBERO, CALVIN, and
SimplerEnv — XRO0 achieves state-of-the-
art results across the board (as of 2026-
02-12), establishing it as a key baseline
in recent research in this area. XR1 ranks
first overall on two authoritative embodied
intelligence leaderboards — Robocasa365
and RoboDojo (as of 2026-07-16). By
open-sourcing the complete post-training
pipeline, we accelerate cross-embodiment
and cross-domain diffusion of VLA tech-
nology, driving technology upgrades and
ecosystem co-building across the embod-
ied intelligence industry.

We are pushing the industry toward a leap
from “single high-performance” runs to
“real-time deployment”,focusing on critical
engineering capabilities including infer-
ence latency, consumer-grade hardware
, and action coherence, accelerating the
landing of embodied intelligence in manu-
facturing, service, and home scenarios.
Through the robot’s exploratory de-
ployment in production scenarios and
cross-station, cross-scenario applications
— with task success rates of at least 90%
across all workstations— we accumulate
real-world scenario data to feed back into
model iteration and optimization, forming
a positive loop of “data accumulation—
model optimization— cost reduction,”
empowering the transformation of manu-
facturing toward smart manufacturing.

We take the lead in formulating key
standards for humanoid robot datasets,
data formats, and evaluation systems,
standardizing industry development and
enhancing overall R&D and collaboration
efficiency across the sector.

045




Eli>%  CHARM OF SCIENCE AND TECHNOLOGY

R EE 52 ERi R B R A

Optical Transmission Technologies and Applications for
Space Quantum Information
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A kilometer-scale satellite-to-ground quantum optical transmission link is established between the quantum science satellite
Micius and ground stations
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Introduction
Terrestrial fiber channels suffer from signal attenuation and the curvature of the Earth, which limit quantum communication to a
few hundred kilometers. This achievement overcomes the challenge of transmitting extremely weak single-photon signals between

fast-moving satellites and ground stations, building an integrated space-to-ground optical transmission system that supports a global
wide-area quantum communication network.
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Sub-microradian-level Satellite-to-Ground Quantum Opti-
cal Link Construction Technology
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Quantum communication encodes information in single photons, yet fiber attenuation
and the curvature of the Earth cap its effective range at the thousand-kilometer level,
making satellite-to-ground transmission essential for global networks. After more than a
decade of effort, this achievement has overcome three core challenges: (1) high-preci-
sion acquisition and tracking of space-to-ground optical links, using variable-window ar-
ea-array detectors for rapid robust acquisition and composite tracking, achieving for the
first time internationally stable capture of a high-speed target by one satellite against two
ground stations over a thousand-kilometer scale with accurate optical-axis pointing; (2)
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high-fidelity transmission of space quan-
tum signals, through polarization-main-
taining coatings, polarization control,
and satellite-ground polarization basis
alignment, solving the faithful delivery of
single-photon polarization states; (3) a
multi-source integrated payload architec-
ture that combines optoelectronic tracking,
quantum communication, and classical
laser communication in a single payload,
accommodating optical signals spanning
more than ten orders of magnitude in
strength. Key metrics are internationally
leading: link acquisition time of 1.1 sec-
onds, tracking precision of 0.5 prad, and
transmission fidelity above 400:1.
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From Micius to the Large-
Scale Application of Satel-
lite Internet Constellations
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The technology has been deployed on
the world’s first quantum science satel-
lite Micius (2016), the Tiangong-2 space
laboratory (2016), and the micro-nano
quantum satellite Jinan-1 (2022), enabling
milestone experiments including kilome-
ter-scale satellite-to-ground quantum key
distribution, entanglement distribution, and
quantum teleportation, along with oper-
ational verification of quantum key distri-
bution — more than a thousand links es-
tablished with a success rate near 100%,
as well as a Gbps high-speed coherent
laser communication verification over the
satellite-to-ground laser link during the
Micius mission. The technology has been
transferred to Shanghai Guoke Hangxing
Quantum Technology Co., Ltd., producing
multiple miniaturized, low-cost satel-
lite-borne quantum and laser communica-
tion terminals serving dozens of universi-
ties and research institutes, and has been
applied in satellite internet constellations
such as Xingwang. It is projected that the

Y7 mEs-g %

-1.0 -0.5 0.0 0.5

X7 P-4 % ' ’ technology will support a globally covered
BAEFBE N EHE quantum communication network, deliver-
Optical transmission payload of micro-nano quantum satellite ~ in9 high-security communication services

to finance, energy, and power industries.
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Quantum optical transmission payload and its applications

048




HREKNKS

World Internet Conference

(R eKEFBETIEE

Promote the Transformation of the Global Quantum Communication Industry
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This work establishes a technical system for space-based quantum optical transmission, yielding 23 granted invention patents and
22 high-level academic papers, which supports the transition of quantum information science from theory to practical application. At
the 2022 Nobel Prize in Physics award ceremony, the Micius satellite-to-ground quantum entanglement distribution experiment was
featured as a key milestone for the practical deployment of quantum information science. Supported by these achievements, inter-
continental quantum communication collaborations have been carried out with Austria, Italy, Russia and other countries, realizing the
world’s first intercontinental quantum secure communication, which received positive coverage in top international journals including
Nature and Science. The results drive the technical iteration and upgrading of laser communication terminals for low-earth-orbit satel-
lite internet constellations and open up a new track for quantum communication applications in global commercial aerospace.
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2018: An intercontinental quantum link
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Space-based Quantum Optical Transmission Enables Major Advances in International Quantum Information Science
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588 950 BB =
Atlas 950 SuperPoD

FRE 950 BT =
Atlas 950 SuperPoD
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Huawei Technologies Co., Ltd.
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Introduction

Al is advancing at an accelerating pace, unlocking new levels of intelligence. LLM scaling laws continue to drive growth, with model
sizes rising from 1T to 10T parameters and clusters scaling from 10,000 to 100,000 accelerators. Ascend centers on “SuperPoDs +
SuperClusters” to build a solid computing power foundation, continuously developing an open and accessible Ascend ecosystem, of-

fering a new option for the world.
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Atlas 950 SuperPoD: The industry’s largest commercial
SuperPoD for trillion-parameter Al training & inference
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The Atlas 950 SuperPoD, based on the UnifiedBus interconnect, enables 1,024 NPUs
to work together like a supercomputer, delivering 1 EFLOPS FP8 and 2 EFLOPS FP4
computing power. It features a unified global memory addressing space of 256 TB,
TB-level inter-NPU extra-high bandwidth, and an ultra-low RTT latency of 3 ps. From
basic components and protocols to algorithms and optoelectronic technologies, the Su-
perPoD achieves system-level innovation, breaking through communication bottlenecks
for various resources such as computing and storage within the cluster.

The UnifiedBus interconnect pushes beyond physical limits, enabling SuperPoDs to
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scale to larger configurations with high
performance and reliability. The intra-cabi-
net orthogonal architecture and cable tray
design without backplanes reduce the tra-
ditional three-tier interconnect to just two
tiers. Inter-cabinet UnifiedBus interconnect
uses LPO optical modules, which, through
linear direct drive, eliminate the ODSP of
traditional optical modules, reduce latency,
and save 40,000 watts of power consump-
tion with over 4,000 optical modules.

The Atlas 950 SuperPoD hardware archi-
tecture natively supports MXFP8, making
it the only commercial SuperPoD in China
that supports MXFP8 low-precision train-
ing. Additionally, based on the prefill-de-
code disaggregation and MoE expert
parallel optimization of the SuperPoD, it
achieves an ultra-low latency of 5-10 ms
on trillion-parameter MoE models, with a
single-NPU throughput that is 2.5 times
higher than that of industry-standard air-
cooled clusters.

256TB s—wmmms | 1024-Fwxmm | usrrme
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Ascend SuperPoDs are put into large-scale commercial
use, accelerating Al technology empowerment for various
industries
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The Ascend SuperPoDs have been commercially deployed in over 1,000 sets and are
being widely applied in industries such as the internet, telecommunications, finance,
education, healthcare, transportation, and manufacturing. They are the only SuperPoDs
in China that have trained State of the Art (SOTA) models, with more than 40 foundation
models having completed native pre-training on Ascend.

As Ascend SuperPoDs scale into commercial deployment, they are gaining broad recog-
nition across industry, academia, and research as a key foundation for Al infrastructure.

(BT REXSXERARSE)

EEBTRIREEX, WIS SRARNHE
HEIRTRG, BFHBARMREIER

-
v

— ©
E"Eﬁi)‘('—iiﬁﬂ&%

BRRRE |
2mitHEE

. BRANIES
sapsaREREE (PCL) SRINER (GCC) BARE.

i 2 1
S

(BT REXSEEBRB)

SuperPoD definition and practice white paper
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Atlas 950 SuperPoD Leads Architectural Innovation,
Supports Hyperscale Clusters, and Enables Iterative Ad-
vancement of Global Trillion-Parameter MoE Large Mod-
els
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SuperPoDs have become an inevitable choice for building ultra-large-scale Al infrastruc-
ture. Clusters with 100,000 accelerators are becoming the norm for training state-of-the-
art models with 10 frillion parameters. Yet under conventional computing architectures,
resource utilization declines as cluster size grows. Even in a 100,000-accelerator cluster,
model FLOPs utilization (MFU) is only around 20%, with vast amounts of compute sitting
idle while waiting for communication to complete.

The Ascend SuperPoDs, with its core technology UnifiedBus interconnect, leverages the
combined advantages of “compute + communication” to redefine a new paradigm of effi-
cient, stable, and scalable large-scale computing power. It establishes a new computing
architecture that synergizes SuperPoDs and SuperClusters, supporting the explosive
growth in computing demands of the Agentic Al era and accelerating the training and
inference of 10 trillion-parameter models.
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Ascend remains committed to open-
source and open systems, actively engag-
ing with leading open-source communities
worldwide. Across five key areas—hard-
ware, operators, acceleration libraries,
models, and applications—Ascend is ac-
celerating native innovation, fostering win-
win partnerships, and building a thriving
ecosystem to offer the world a new option.
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TIMES: Spatial Immune Scoring for Precision Oncology
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Spatial immune landscape and platform outputs
The Spatial Immune Intelligence Platform converts immune spatial information in pathology images into disease risk,
patient stratification and target-discovery outputs
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University of Science and Technology of China
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Introduction
A central challenge in immunotherapy development is not only identifying targets, but also determining which targets should be co-tar-
geted and which patients are likely to benefit. Starting from patient tissues, the platform converts spatial immune relationships in pa-

thology images into recurrence risk, patient stratification and druggable targets, connecting target discovery, drug development and
companion diagnostics.
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Al Converts Spatial Imnmune Architecture into a Clinically
Validated Score
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Spatial Immune Intelligence Platform Architecture
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Architecture of the Spatial Imnmune Intelligence Platform

ImmunoMap integrates pathology images, spatial proteins and clinical outcomes as a shared data foundation for the TIMES-
Score, SPIRE and SPADE engines

EARE[RRIR ZHLRIE

LT 82.2%
:2 Ly BN = =
mour v || A " H Inon-REC(n= 2 v
= s | IEene. =
EL 0Nk E 85.7%
multicentre cot horts. n_? 10 &
EL2 23
w "
HRRHNTEY) do dz gh eb ok 1o ey
ve immune arkers. L
i e o 231 HR 88.2
Rt AU
EEEEE o syl pa
patients L

HLA-DRB1

q i o000

5 cohorts /231 patients

1 19 08_06 04 02 00
Specificity

2FP36L2 ZFP36

TIMES ZrRIEFRIIE

TIMES B =XBAKIFP AL DBITESYNTERR, HE S5 DSHOTI 231 FIBE R RIEFARE
BARERNEES

Multicentre clinical validation of TIMES

TIMES quantifies the spatial relationships of five immune markers across three tissue regions and was validated for postop-
erative HCC recurrence prediction in 231 patients from five multicentre cohorts
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Conventional pathology and most pathol-
ogy Al systems focus on cell morphology
or cell counts. They rarely explain why the
same immune-cell type can behave dif-
ferently according to its position in tissue.
The platform establishes a computable
framework in which position helps deter-
mine immune function. It integrates out-
come-linked H&E images, spatial protein
measurements and multiplex immunofluo-
rescence into the ImmunoMap data foun-
dation, which supports the TIMES-Score
clinical prediction engine, the SPIRE
spatial immune-proteome reconstruction
engine and the SPADE spatial target-dis-
covery engine. Its lead achievement, the
Tumour Immune Microenvironment Spatial
score (TIMES), measures the spatial rela-
tionships of five immune markers across
the tumour centre, invasive front and
peritumoural tissue. In 231 patients from
five multicentre cohorts, TIMES predicted
postoperative hepatocellular carcinoma
recurrence with an AUC of 0.82, 82.2%
accuracy and 85.7% specificity. The haz-
ard ratio between the high- and low-risk
groups was 88.2, and the model outper-
formed 118 clinical variables. The same
programme identified SPON2-positive NK
cells at the invasive front and established
their antirecurrence mechanism, linking
spatial patterns, clinical prediction and
causal biology.
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A Scalable Route from Routine Pathology Slides to Re-
currence Prediction and Immunotherapy Stratification

A LIRKRERT A NEFRIETRENIND, FERERHETEA
PR, EEENEREEMIZELBE, TIMESZFAFTEERITRS
20,000 REAF, BE A4S TER; HEEEEEFRSZHOIGKIIE,
HZFRMEEMERERE. TeEEHMEAEERXDBHRREME
ERMZEMRZATT MY G, ERFEREBIEATIFR, TIMES bk
REATENEMREEERN 1.94 £2.08 15, R-ETATFIRRIZIENA
RACAIBRIE S PR IR IV E AR EME D . HBENEREBIEKRIR
AEEFERUHENSEGATHSREAR, BERBEMERESRERT

01 \ 02 03 \ 04
R RE ElaE=k] SR TIMESi¥4>
Standardized Slide Whole-Slide Spatial Immune 0-1 risk score
Staining Scanning Analysis + visualized

report
TRIg=EARRE . ERNEHFHRERR

No additional spatial omics equipment required; compatible with existing
digital pathology workflows

MNEFRIET) A EIRIT IR E

FRIEENBERFRIEME, BiRETREREANTERED A ERENRITOIRE

From routine pathology slide to risk report

The platform fits existing digital-pathology workflows and converts standard slides into spatial immune analyses and inter-
pretable risk reports
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Published validation | | Multi-center validation | > | Prospective studies | | Standardization & CDX
partnerships
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Adoption and prospective validation pathway

The academic TIMES platform has served more than 20,000 users across 45 countries and is progressing from published
validation to multicentre and prospective clinical studies
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The platform enters clinical workflows
through routine pathology slides and
digital whole-slide imaging, without re-
quiring hospitals to install spatial-omics
instruments. This makes it compatible with
existing pathology infrastructure. The ac-
ademic TIMES platform has served more
than 20,000 users across 45 countries.
Multicentre clinical validation is under way,
and the system supports two registered
prospective trials. Development is extend-
ing from postoperative HCC recurrence to
lung-cancer recurrence and pan-cancer
assessment of immunotherapy response.
In exploratory retrospective cohorts,
TIMES-based selection enriched objective
response rates by approximately 1.94- to
2.08-fold. These findings suggest potential
applications in trial-enrolment optimisation
and biomarker reanalysis of negative or
marginal immunotherapy programmes.
For clinicians, the platform could help
identify patients who require more inten-
sive surveillance or adjuvant intervention
while reducing unnecessary treatment for
lower-risk patients. For pharmaceutical
developers, it could reduce the enrolment
of likely non-responders and improve
statistical power and development deci-
sions. The patient-enrichment analyses
remain retrospective and exploratory and
will require prospective validation and
standardised operating procedures before
regulatory use.
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Spatial Inmune Intelligence Connects Disease Prediction
Target Discovery and Drug Development
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This work advances tumour-immune assessment from asking how many immune cells
are present to asking where they are, which cells they neighbour and how those rela-
tionships influence outcome. It therefore adds an interpretable spatial-immune layer to
pathology Al. The TIMES study was published as a Nature cover article and selected as
one of China’s Top 10 Scientific Advances of 2025. Its international user base shows that
spatial immune analysis can develop from a single research project into reusable scien-
tific infrastructure. The platform now connects patient stratification with target discovery:
SPADE uses spatial differences and outcome associations in clinical samples to identify
candidate targets including SPON2, CLEC12B, SAMSN1 and CXCR4; SPIRE explores
the reconstruction of spatial immune-protein information from routine H&E images; and
TIMES-Score supports recurrence and treatment-response stratification. This integrat-
ed system could provide hospitals with scalable risk assessment and pharmaceutical

HREKRAS
World Internet Conference

developers with capabilities for biomarker
discovery, patient enrichment and resis-
tance-mechanism analysis. More broadly,
it creates a translational chain in which
spatial multi-omics, digital pathology, Al
and immunotherapeutic development
can test and strengthen one another. The
platform is open to three forms of collab-
oration with hospitals, pharmaceutical
companies and translational research
institutions: multicentre prospective vali-
dation; clinical-trial patient enrichment and
drug-specific companion diagnostic devel-
opment; and co-development or licensing
of therapeutic antibodies against validated
spatial immune targets.

TIMESEER B
TIMES Patient \\
¥ Stratification ’:'E% ?Hﬁift ,_5 \
IRRERS B ImmunoMap '\ pEy———————_— I PR 73 FERER
SPADE Target Discovery . .
Clinical Samples & SPON2. CLEC12B. Biological & Data Feedback
Outcomes SAMSN1, CXCR4 Clinical Validation

\ \

SPIREEREM=ERRHHT
SPIRE Protein
Reconstruction

=BG B RERR (L FAIER

FaiaREER. TERBITE. BEDE. £ RMNENFIEERNTTRHEERRRZ AT
Translational loop for spatial immune intelligence

The platform links clinical samples, spatial immune computation, patient stratification, target discovery and biological valida-
tion in an iterative translational loop
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AMD $i7Z Al Max+ Ese(AT N IESE

AMD Ryzen Al Max+ Agent Computer Processors

AMD $ifz Al Halo
AMD Ryzen Al Halo

ffMEéZHF’%W (FE) BRAF AMDH

AMD Hife Al Max+ E AN A IR R R E M S BIK Al BTLAVET — LI Al T EF &, @I CPU. GPU.
NPU BERIEMABTESL —AFIRIT, AEMAREERE, SEEEDEMTIL A NBRHENERM], STBET.
¥a. TR BRIEFOIRETE,

Introduction
AMD Ryzen Al Max+ Agent Computer Processors are a new generation of end point Al computing platforms designed for the era of

agentic Al. Combining CPU, GPU and NPU computing with large, unified memory, they provide a foundation for local large-model de-
ployment, multi-agent collaboration and industry Al applications across healthcare, education, finance and other sectors.
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Breaking Hardware Bottlenecks in On-Device Large Mod-
el Deployment and Multi-Agent Collaboration Through
Heterogeneous Computing, Large Unified Memory, and
Dynamic VRAM Allocation

AMD 42 Al Max+ E BB A A IR R E M S AEMK Al IERES N E
S EAITESER, @ CPU. GPU 5 NPU Bt&, ABEH—AEK
HSAERFIRIT, REREAKFLETREME. EFERENAMIET
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Agentic Al
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The AMD Ryzen Al MAX+ Agent comput-
er processor is designed for the diverse
computing needs of agentic Al that aim
to complete task. By combining CPU,
GPU, and NPU computing with large
unified memory, and the Dynamic adjust-
able VRAM solution. The platform helps
overcome the limitations of conventional
endpoint devices in model scale, graphics
memory capacity, and local processing
and orchestration efficiency. Powered by
the AMD Ryzen Al Max+ PRO 495 proces-
sor, an Agent Computer can provide up to
160GB of VRAM for large language model
hosting and Al workloads, enabling mod-
els with up to 300 billion parameters to
run efficiently and locally while supporting
collaboration among multiple Al agents.
Built on the mature x86 hardware and
software ecosystem, the platform brings
Al capabilities traditionally associated with
cloud infrastructure or large servers to
endpoint devices, providing a new com-
puting foundation for local large models,
Al employees, and industry-specific agen-
tic Al applications.

BTFEASHIREL Al SRFESMERET, HMAIEEREERMANTLESNG

=28

Enabling Efficient Local Execution of Al Agents with Ultra-Large Parameter Models,
Driving Al Adoption in Real-World Industrial Productivity Scenarios

AMD it Al Max+ EHReAENMIER M BN, BESHANER, #ANSITINRRIEMSEHEMER,
BRIEEMET. #E. 8. BR5. ZERSFLTVHSFARNASEE, TADRHE. MiReR. XHED
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AMD Ryzen Al Max+ Agent Computer Processors have completed the adoption phase
and entered the stage of multi-industry application implementation which have been ap-
plied in professional scenarios including healthcare, education, finance, public tendering,
and legal services. The platform provides a local computing foundation for office assis-
tance, knowledge retrieval, document analysis, and multi-agent collaboration. Deploying
these workloads on endpoint devices can reduce reliance on cloud computing resources
and continuous token consumption, while helping address enterprise requirements for
compliance, security, privacy, intellectual property protection, instant responsiveness,
and data sovereignty. Related research cited in the confirmed material indicates that
moving everyday enterprise Al agent workloads, including office assistance and Al em-
ployees, to endpoint Al devices can reduce enterprise Al token consumption by more
than 80 percent. Large unified memory and the mature x86 ecosystem further reduce
deployment barriers, offering enterprises a practical option for building cost-manageable,
locally operated, and responsive Al infrastructure.

Al EEEBRRITEL

W

il AV S B A S Fhits

SHRN\RS\IBFA\IPERIF\ BN

BAEREWITFRToken free

H#EAgentTIE

062

FelErEFENHETR
IRERA, B A MELH
AFITE R R

Pioneering a New Comput-
ing Device Category for Al
Agents, Providing a Practi-
cal Path for Large-Scale Al
Adoption Across Industries
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Al is evolving from chatbots that answer
questions to Al agents capable of plan-
ning, using tools, coordinating tasks, and
completing real work. Industry data cited
in the confirmed material indicates that
agentic Al applications can consume five
to thirty times more tokens than chatbots.
By 2027, Al token consumption among
Global 2000 companies could increase
by one thousand times compared with
current levels. AMD Ryzen Al Max+ Agent
Computer Processors respond to this
shift by bringing large models, local data,
and multiple Al agents together on an
endpoint computing platform. By reducing
dependence on cloud infrastructure and
supporting local processing, the platform
provides a new deployment approach for
data-sensitive and professional applica-
tions. Agent computer is a productivity
platform capable of supporting Al employ-
ees and industry-specific agents, offering
a practical and scalable path from model
innovation to real-world Al adoption.
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Building an Edge Al Infrastructure Platform Connecting Models, Applications, and In-
dustry Innovation Through the Open x86 and ROCm Ecosystems

AMD it Al Max+ %5 A T AMBR AR FA N Al B, BFoFIREMRRY x86 BRI E M AR AT
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AMD Ryzen™ Al Max+ processors for agent computers not only enhance on-device Al performance, but also leverage the mature x86
software ecosystem and the open-source ROCm™ ecosystem. This enables developers to deploy local large language models and
build customized agentic applications for specialized use cases within familiar computing environments.

As Chinese innovators continue to advance the capabilities of open-source models, on-device models are becoming powerful enough
to support a broader range of agentic applications. Combined with the large unified memory and local deployment capabilities of agent
computer platforms, industry professionals and developers can more easily explore innovative industry use cases and accelerate the
adoption and integration of agentic Al.
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Copilot Cowork: HRAZEESHSHNT—RE~HSIE

Copilot Cowork:
A Next-Generation Productivity Engine Built for Real-World Tasks

Microsoft 365 Copilot

Copilot Cowork

@ Project kick-off

+

Copilot Cowork: HEMRASEESHRIT—HEFNIE
Copilot Cowork: A Next-Generation Productivity Engine Built for Real-World Tasks

HIR (RE) BRRHE .
Microsoft China Co., Ltd.D =. Mlcrosoft

E1H
Copilot Cowork Zf#RTF 2026 & 3 BRGIM —REWRERERS, HihRIR Al NEESHNEER
BESHITESRRZER, KIM Al FEBIE] Al RITHVESE,

Introduction
Released by Microsoft in March 2026, Copilot Cowork is a next-generation enterprise agentic Al system that advances enterprise Al

from question answering and content generation to task execution and outcome delivery. By enabling users to delegate meaningful
work while staying in control, it establishes a new model for enterprise agentic work.
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From Conversation to Execution, A New Paradigm for En-
terprise Agentic Al

Copilot Cowork & ETFx. HEBSHITEES, B A NRES
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1750, FHERNAREUEH, FRESAF 2.

R FSEZHT. Copilot Cowork 3§ R BirEk b AL HITITRI,
BEXRTIEIRMBATTEES R, HESMNNAZEFEEHEES, FRTF
—RMERME, BB, RITMMEAZS BT, RNRHEIER
D BT SFMAT TG, A NEARETEARRSANT
ERITRAER,

FAREREOIHF. EF Work IQ EEEE, Copilot Cowork 95—
WTHELETX, BEHE. 2. X, ABER. ARXERUIESES
B8, Wi ENIEMR. BAKE. ESHEHNSEENRERES, il
LT Microsoft 365 &ABx R TDEITE.
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S SRR EASETER, RIMARMIRNTESHELE R,

Copilot Cowork
0 SRR ARt

What should we tackle next?

« {REXI{E, Copilot Coworkf #32ft
FIEFxHE. HEERIAT, HREMR.

. B KEAM. BIAES
TBESANTR. XHMRFNITES, TR
UERBRABATRANERTIE.
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RIEER. HETER, FHBSEEHH
FREEHAT.

Copilot Cowork

Built for real work

+ You define the work, Cowork delivers it
Take actions, not just chat. Copilot Cowork
executes end-to-end and delivers the result.

« Complex, long-running, multi-tool tasks
Execute tasks that span multiple tools, files,
and systems — work that previously
required careful manual effort

+ Observable and controllable
Transparent actions, reviewable progress,
with guardrails to guide or stop execution.

HREKRAS
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Copilot Cowork introduces a new way of
working with Al. By combining enterprise
context, reasoning, and action, it extends
Al beyond question answering and content
generation to task execution and outcome
delivery. Copilot Cowork enables users to
delegate meaningful work, turning goals
into executable plans and carrying work
forward across applications while keeping
users in control.

Application Paradigm Innovation. Copilot
Cowork transforms user goals into struc-
tured execution plans, breaking complex
work into manageable steps and advanc-
ing tasks across applications over time.
Instead of generating a single response,
it can plan, execute, and coordinate work
while providing visibility, approval check-
points, and opportunities to steer prog-
ress.

Technical Foundation Innovation. Built on
the Work 1Q intelligence layer, Copilot Co-
work brings together organizational con-
text from emails, meetings, documents,
communications, people, and business
systems. Through semantic understand-
ing, cross-application reasoning, task
orchestration, and a multi-model architec-
ture, it translates enterprise context into
coordinated actions across Microsoft 365
and connected systems.

Execution Model Innovation. Copilot
Cowork introduces reusable Skills that
package recurring business processes
into parameterized workflows, enabling
organizational knowledge capture and
reuse at scale. A tiered execution model
combines autonomous execution with
human control, allowing routine actions to
proceed under delegated authority while
preserving approval for higher-risk opera-
tions. Built on Microsoft 365 identity, secu-
rity, compliance, and governance controls,
Copilot Cowork provides a practical path
to secure and governable enterprise agent
deployment.
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Unlocking Productivity at Enterprise Scale

Copilot Cowork ¥ Al NHEBI R EY BEIESHITERRRM, FH
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MESRE, BELHERNAM. IESIMEEENEE.
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BEF=ERERNITEM, Copilot Cowork THEN AN KARTSE

Copilot Cowork 3t | > 4

© zinE XHEBEHREAD. DEETREMEN, E5BEISEET, FREFRORLRR.
© ETFWorklQ | SWEISHULLRAREBHARLS ETIHRR,
© s#migit SHRBPE, RETHESHRBMEDRY, RURRNARE.

o A FERE #EMicrosoft 365fEfEIARMIEST, I 5 UIH REEMBHIERRIT .

What's unique about Copilot Cowork

Files stay secure in the cloud, not stored locally. Tasks keep running even when your

o Cloud Hosted

laptop is off.
Work 1Q y -
Grounded Every task grounded in real business context from the systems your org already runs on.
MuI‘ti»ModeI Runs the model each task needs, optimizing resource utilization through multi-model
Design orchestration.
o Enterprise Operates within Microsoft 365 trust boundary — aligned to your existing policies and
Security controls.
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Copilot Cowork extends Al beyond as-
sisted interaction to task execution and
outcome delivery. By enabling users to
delegate complex, long-running work that
spans applications, files, and business
systems, it reduces coordination overhead
and repetitive operational tasks, allowing
people to focus on higher-value work such
as judgment, creativity, and collaboration.
Reusable Skills transform recurring busi-
ness processes into repeatable capabili-
ties, enabling organizations to capture and
reuse knowledge at scale. This lowers
the barrier to complex workflows while
promoting capability reuse, process stan-
dardization, and organizational learning.
Built on a cloud-native execution model,
Copilot Cowork supports long-running
work across applications while optimizing
resource utilization through centralized
orchestration and multi-model execution.
Identity, permissions, security, compli-
ance, and auditing controls are embed-
ded throughout the execution lifecycle,
enabling secure, controllable, and enter-
prise-ready deployment.
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Reshaping How Organizations Work
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Copilot CoworkIE7E B T {ERIHE TR

LE TEER 5| ACopilot Cowork/z
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Copilot Cowork will redefine the way work happens

Work today Work with Copilot Cowork

Today, peaple have to. Now, peopie will be able to...

Focus on every task in a project like Cognitive
an individual contributor shift

Focus on all-up projects and hand-off
tasks like a manager

Juggle apps & systems to Concentrate on the result while

Orchestration

complete a workflow shift Copilot works across apps & systems
Use Al for advice, but take action Action Enable Copilot to autonomously complete
themselves il tasks, while staying in the loop for big decisions
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Copilot Cowork is accelerating the evolu-
tion of enterprise Al from isolated produc-
tivity tools to organization-wide capability
building, creating impact across economic
value, human-Al collaboration, industry
development, and global adoption. Cus-
tomer deployments have demonstrated
up to a 75% reduction in coordination and
execution effort, while Fortune 500 pilots
reported 40% shorter code-review cycles,
improving engineering productivity and
accelerating time-to-market.

Beyond productivity gains, Copilot Co-
work helps organizations turn Al into
scalable, operational capabilities across
the enterprise. Work IQ enables cross-ap-
plication execution that reduces manual
handoffs across systems, while reusable
Skills transform task procedures, output
standards, and communication practices
into enterprise digital assets that can be
shared, refined, and reused across teams.
This promotes knowledge reuse, process
standardization, and organizational capa-
bility building.

Available across more than 170 countries
and regions, and adopted by over half
of participating Fortune 500 companies,
Copilot Cowork provides a practical ref-
erence for enterprise agent governance,
deployment, and operational adoption at
scale,demonstrating the trajectory from
technological innovation to enterprise-lev-
el application.
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Key Technology R&D and Application of Cloud-Centric Metropolitan
Area Network
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Technology Innovation System of Cloud-Centric MAN
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Introduction

The Cloud-centric MAN is a key cloud-network infrastructure for empowering the digital economy development. Targeted to fixed-mo-
bile convergence, cloud-network convergence, high efficiency, intelligence and environmental sustainability, it has achieved innovative
breakthroughs in network architecture, network elements, and protocol technologies. The Cloud-centric MAN enables integrated provi-
sion of connectivity, computing power and applications, laying a solid foundation for building a city-wide millisecond-level latency circle.
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Block” - like Cloud-centric MAN architecture Computing-Service-Oriented Router

China Telecom proposed the Cloud-centric MAN architecture “Buldl
and key technology innovation system jointly with industrial
partners, and established new cloud-network innovation base
featuring cloud-network convergence, agility and intelligence.
In terms of network architecture, China Telecom proposed the
forwarding graph-based hybrid link protection technology and
built metropolitan “Building-Block™-like architecture featuring
elasticity and scalability, realizing effective steering of east-
west and north-south traffic and millisecond-level cloud-net-
work access latency.

Cloudified VBRAS system Fine-grained and aggregated service carrying technology

ng SRV6 progra in 1P
depl
I

WS, SIS = MA NS
Network Architecture of Cloud-centric MAN Featuring Cloud-Network Convergence, Agility and
High Efficiency
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As for network elements, China Telecom proposed technologies including control-plane microservice clustering and pooled forward-
ing-plane warm standby with high reliability, and developed cloudified vVBRAS system in a Control Plane and User Plane Separation
(CUPS) manner, delivering a 70% improvement in service carrying efficiency. Additionally, we have developed Computing-Service-Ori-
ented Routers supporting lossless transmission and global load balancing to meet service carrying requirements across all scenarios
of distributed training and inference, and empower inclusive development of computing power.

Regarding service carrying protocols, China Telecom proposed technologies including “FlexE+VTN+VPN” hierarchical network slicing
and built “backbone + metropolitan E2E” SRv6 programmable network, realizing unified carrying of fixed, mobile, and cloud services.

eedk SIS RBLE, HSIKRIEMSEEHR
Enabling Service Innovation and Sustainable Develop-
ment, Driving the Global Evolution of Metropolitan Net-
works
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The Cloud-centric MAN Serves over 300 Million Users Worldwide
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The Cloud-centric MAN has accomplished
remarkable achievements in quality
and efficiency improvements as well as
cloud-network convergence innovation.
We have taken the lead in driving industry
development and generated significant
economic and social benefits.

Over 300 million subscribers have ac-
cessed the Cloud-centric MAN, driving the
large-scale development of new cloud-net-
work services. Converged edge services
such as cloud broadband have gained
nearly 5 million subscribers, and more
than 5 million subscribers have subscribed
vision networking services with Al and se-
curity features. In addition, dedicated net-
work slicing and Computing-Service-Ori-
ented Routers have accelerated service
innovations and digital transformation
across more than 20 sectors, including
education, energy and manufacturing. The
construction of the Cloud-centric MAN has
reduced the number of devices by 40%,
enhanced carrying efficiency by 50%,
reduced global carbon emissions by more
than 100,000 tons, contributing to green
development.

The Cloud-centric MAN has driven the
evolution of global network infrastructure,
and empowered the global development
of digital economy. It has been massively
deployed in over 30 operators such as
Saudi Arabia and Malaysia etc., and pro-
vided stable and reliable network support
to many major social events, such as the
Hangzhou 2022 Asian Games and Cheng-
du 2023 FISU World University Games.
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Leading the Development of the IP Network Industry,

Building a New Ecosystem for Cloud-Network and Com- = P E@fE$ass s L4
puting-Network Convergence Q)
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First Prize of Science and
Technology Award of China

Over the past five years, China Telecom’s Cloud-centric MAN has achieved a leapfrog 5 L.
Institute of Communications

development, building a solid network foundation for large-scale cloud-network conver-
gence services. Via large-scale deployment, it has greatly promoted the development
of the IP network industry. China Telecom fosters innovative applications, including the
converged edge, vision networking, and token-based service based on Cloud-centric
MAN, bringing new service revenue growth for enterprises, and setting an excellent
example for cloud-network convergence and computing-network convergence practices
across the entire industry.

China Telecom has set the Cloud-centric MAN as a comprehensive innovation platform,
and formed a series of intellectual properties in vBRAS, Computing Service oriented
Routers, SRv6, hierarchical slicing, and telemetry, including 222 authorized patents, 73
standards, 2 monographs and 39 papers. We further promote the overseas implemen-
tation of the related solutions in cooperation with industry partners such as Huawei and lares Al ey
Saudi Telecom Company (STC). These solutions have been widely deployed in more - Networks and Services:
than 30 countries such as Saudi Arabia and Malaysia etc., covering over 300 million ' Tk
global subscribers, which provided solutions for the digitalization of global information
infrastructure.

WBBA Innovation Excellence Award

stc

Best Practice of Net5.56.
Converged IP Network

} B

BRI BN EF] UBBF Best Practice of Net5.5G

Published Papers and Authorized Patents
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Large Model-Powered Full-Lifecycle Digital & Al Health Service Platform

B AE

AQ

BIRH SEFRDBIRAT sty ]

Ant Group Co., Ltd. ANT GROUP
=
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1D e R IS W EE R B VAR R RE 1, FRAREIZRF. BEESETHMZIR Al BT #ERS
FA, KITMEEREE. REFR. AESHEL. ELN2IREEEN LS ANRERIRS.

Introduction
AQ is an Al-powered healthcare service platform developed by Ant Group, leveraging its proprietary large language model capabilities
to connect the three ends—users, doctors, and medical institutions. It delivers full-lifecycle health services, ranging from health Q&A

and medical report interpretation to Al-assisted appointment booking, medical escort, online consultations, and rehabilitation manage-
ment.
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A Full-Lifecycle Healthcare Service Platform Connecting Users, Doctors, and Health-
care Institutions
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AQ addresses the core challenge of making high-quality medical resources universally accessible. It has built an Al-powered digital
health service platform that connects users, doctors, and healthcare institutions across three endpoints, resolving key pain points in Al
healthcare applications—including suboptimal professional knowledge quality and fragmented service chains—and achieving a closed
loop of full-lifecycle health services spanning health Q&A, online consultations, Al-assisted appointment booking and medical escort,
and rehabilitation management. Its key technological innovations include: multi-modal heterogeneous medical corpus fusion and con-
struction technology based on privacy de-identification and hierarchical evidence-based validation; full-process controllable large-mod-
el training technology governed by scaling laws and medical guideline constraints; medical intelligent agent construction technology
featuring traceable knowledge and high-risk intervention mechanisms; and a medical Al evaluation and application standards system
integrating methodology, data, and benchmarks. To date, the project has been granted over 40 invention patents, published more than
20 papers at top-tier conferences including CVPR and KDD, and led or participated in the development of over ten international, na-
tional, industry, and group standards.
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The project has been granted multiple invention patents.
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The project has published multiple research papers at leading international conferences and in journals,
including CVPR, KDD, and ACL

BAHEFZFETR. REEEETRS
Driving Healthcare Resources to the Grassroots Level and Advancing Inclusive Health-
care
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AQ leverages Ant’s proprietary foundation model to build an Al-powered platform ing users, doctors, and healthcare institutions,
supporting patients throughout the full journey from health consultation and care-seeking to ongoing health management.
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150M+ users 20M-+ daily consultations 10+ smart device brands integrated 300,000+ verified doctors from Haodf.com 300+ hospital care Agents
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Al-doctor collaboration for health consultations Full-lifecycle health management Al-powered hospitals and doctors
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AQ supports a diverse range of services, including health consultations, medical escort, and medical report interpretation, making
professional healthcare services more inclusive and accessible. The three-end healthcare service system connecting users, doctors,
and institutions has played a positive role in channeling medical resources to lower-tier regions and promoting inclusive healthcare. To
date, in China, AQ has been connected with over 5,000 medical institutions across all five administrative levels—province, city, county,
township, and village. lts user base has reached 150 million, with nearly 20 million consultations per day. Approximately 25% of its us-
ers are elderly, and over 55% are from third-tier and smaller cities. AQ has thus become China’s largest Al-powered healthcare service
platform in terms of user scale, coverage, and technological sophistication, delivering remarkable social value.

SREBETRRRSHN PEGE

The Chinese Solution for Advancing Global Inclusive Healthcare Services

RAEHE, BNFAEINIZOERTE HealthBench EEFINEITNER AR IIFF, EFFiRREEREE
95%, £SEME, BUAEESTE AT ERE. 18 ETERBEASIE, SERNMARA ETHR, X
FHEB 400 KER EATES R, H5¥ER. £h. R /UK VIVO. BBk, SRF 18 ARG REENT
BRIRESF. BHMABALE WHO. ITU FZ MUBEHARIIMNZESG, TET EBRRRSHPEFR; K
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RESVIET IS, fHH PEAE 5TEZR .

On the technical front, AQ’s core model ranks among the top on authoritative medical evaluation benchmarks such as HealthBench,
achieving over 95% accuracy in medical knowledge question answering. On the ecosystem front, AQ has partnered with health
commissions in 8 provinces and municipalities and medical insurance bureaus in 18 provinces and municipalities, collaborated with
multiple institutions on Al healthcare research, and supported over 400 hospitals in deploying medical intelligent agents. It has also es-
tablished in-depth partnerships with 18 leading smart hardware manufacturers, including Apple, Huawei, Honor, Xiaomi, Vivo, Omron,
and Yuwell. AQ has been selected for awards and case studies by multiple authoritative organizations including the WHO and the ITU,
setting a Chinese benchmark for inclusive health services. It received the Innovative Impact Case Award at the 2025 ITU Al for Good
Global Summit, and was commended at the 2026 World Health Assembly for “contributing replicable and scalable ‘Chinese solutions’
and ‘Chinese experiences’ to global health” .

ITUPublications

Al for Good Innovate for
Impact
Interim Report 2025

. Impact Africa

A| ‘ Al for Good
’al

WINNER CERTIFICATE

Innovate for Impact Use case

This certificate is proudly awarded to:

Antgroup, China

Awarded for your use case titled “Intelligent Applications Based
on Medical Large Models to Enhance People’s Healthcare
Experience and Health Status” under the category of Healthcare.

D

fi)‘)/‘;?”

Seizo Onoe
Director, Telecommunication Standardization
Bureau, International Telecommunication Union
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BrainCo Intelligent Bionic Hand: Core Technology Development and Large-Scale
Assistive Applications

EFRAEORAR BrainCo BEEAETF, B LEERRAF EREMEIEED
The BrainCo Intelligent Bionic Hand, powered by brain-computer interface technology, helps people with upper-limb ampu-
tations regain fine motor control

LSRR RAE) R .
Zhej\ang%}iangnaoTeﬁmo\ogyCo, Ltd. '-"..‘- BrGInCO
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BrainCo BReFEFETFRNEORA, REHRITARKRFENIRNBESHEBES, RAIEAENGHE
B, WanfhEFelAN . mB 2020 FE/LIREGESER, BHMES LREBKAFAERFEINEE, B
EEB TS,
Introduction
The BrainCo Intelligent Bionic Hand is built on brain-computer interface technology. It captures and interprets muscle and neural elec-
trical signals from the residual limb to identify the user’s movement intentions and drive the bionic hand to perform the corresponding

movements. Since entering mass production in 2020, the product has undergone continuous iteration, helping more users with up-
per-limb amputations regain hand function and achieve greater independence in everyday life.
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Accurately Identify Motor Intentions to Achieve Mind-Con-
trolled Hand Movement

MEXBFEMERNELESTERRFIZHER, HEHRE
BiEnBA. RANFHEE, BSERMEFEARDGEFRNXHE BT
Al ORAR, BrainCo HEEMEF BT REHKKRKR KL EMAIA S
55, S ATEREAHTRIEN, FadiEmizt ZRRRSHETF,
MBI ZIENRE. FT—ATRFEESN 383 =, EHIEE
AE) 0.1°, AEIEIHEEI 50N, BFAEHBEAT 20kg, HTREW. 7
BRHSEAENZBRARTFFE, mamlaEEsnhENEFR, &

FFZ# BrainCo BRe(AAEF#HITERIRNE

A user operates a computer while wearing the BrainCo Intelligent Bionic Hand
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Accurately identifying movement inten-
tions from complex neural signals that
vary across individuals, and reliably trans-
lating them into natural and precise hand
movements, is key to achieving dexterous
control of intelligent bionic hands. Built on
brain-computer interface technology, the
BrainCo Intelligent Bionic Hand captures
neural and muscle electrical signals from
the residual limb and uses artificial intelli-
gence algorithms to interpret them in real
time. Its motion control system then drives
the bionic hand, enabling independent
movement of all five fingers as well as co-
ordinated multi-finger movements.

The latest-generation product weighs only
383 grams, achieves a control precision of
0.1°, delivers a five-finger grip force of 50
N, and supports a whole-hand load capac-
ity of 20 kg, while balancing lightweight
design, force output, and precise control.
The product can also be fitted with highly
realistic bionic skin that replicates the
texture, feel, and visual details of human
skin, bringing the appearance and tactile
experience of the bionic hand closer to
those of a natural hand while maintaining
dexterous movement capabilities.

BRE8ERshEREFRN
BrainCo B8E(FEFTem A BHUED

A user performs an everyday grasping task with the Brain-
Co Intelligent Bionic Hand fitted with highly realistic bionic
skin
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P Z# BrainCo BREHEFHITR AT
A user engages in rock climbing while wearing the BrainCo Intelligent Bionic Hand

HWEhRIIE QR A ERAUENA, LERIEFRSESHEER:
Bringing Brain-Computer Interface Technology to Large-Scale Application: Addressing
a Broader Range of Real-World Needs with Intelligent Bionic Hands

BrainCo BEEMEFT 2020 FLIMEF, 2022 FIRGEE FDA b, P mdF MEARTR R E R SERR
NA. ARRFFEEHEE, RAABIREARENEEEMNABESIRAIEETE, HIREHEFEMAE
RZEpPE, SKHl ‘Bz MEARERR, @EIRAEN. MRUEESHMEDE, ~mEREIEENRRN
THRA RN, NESERAAEATRMEERRRER. ERMAERT, SRMEFEBEMEREENRT
fUE. $2ENEFETIRE, EMEIMTRTIFNMBEEEES, BOXNMARPEKR, RALERIESHE
25E, #oERhERA#—PEHELEE,

The BrainCo Intelligent Bionic Hand entered mass production in 2020 and received U.S. FDA clearance in 2022, with the product con-
tinuing to advance from technological development toward real-world applications. When users form an intention to move, the system
identifies that intention through neural and muscle electrical signals from the residual limb and translates it into corresponding move-
ments of the bionic hand, enabling intuitive, intention-driven control. Through continuous technological iteration, scaled manufacturing,
and supply-chain collaboration, the product has become increasingly accessible while maintaining its performance, providing intelligent
prosthetic options for a broader population of people with limb disabilities. In everyday use, the intelligent bionic hand helps users
regain essential hand functions such as gripping and pinching, enabling them to perform work and daily activities with greater indepen-
dence, reduce reliance on assistance from others, and participate more fully in social life.
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Empowering People with Limb Disabilities to Achieve
Greater Independence and Expand Opportunities for So-
cial Participation through Brain-Computer Interface Tech-
nology

BrainCo BREMMEFBRNZEORANAE FEAATHGERESE
EWEE, ENANER—SEFEEEERETEHEES. 2018F, FAR
SMREEFHRLMEE BrainCo BRE(FAEF S WERAFBATT A N FEX 3,
2022 FRELKASNIEEREP, REAGHRAFHEERNEFTHE
KfE#E; 2023 EHNE 4 BURESARR L, REAGHRFHEHE
PEFRRENE. BRMAEFHERRE CES AR, BELRK
FiIgIHER, HANRER (L) ®E 2019 FEBARERA. BE~®

AR S8ERaAEAFEFRN BrainCo BREAEF TR B EHEMANIE

A user performs everyday fine-motor tasks with the BrainCo Intelligent Bionic Hand fitted with highly realistic bionic skin

= TIME | BEST INVENTIONS 2019

Best Inventions
2019

100 innovations making the world
better, smarter and even a little more
fun

How we chose the list —

BrainCo BREMAEFNERE (FR) #2019 FEBAARELRHR

The BrainCo Intelligent Bionic Hand was named one of TIME’s Best Inventions of 2019

HREKRAS

World Internet Conference

BEERET ZIKRMRNA, R
BORAEEEPDESRAKEA
TRALZFEENE, AIZ5T
. BRI EEERHEES R,
REnREAN BTSN E,

The BrainCo Intelligent Bionic Hand
applies brain-computer interface tech-
nology to support functional restoration
and everyday living for people with limb
disabilities, with its impact extending fur-
ther to greater independence and social
participation. In 2018, a young woman
who had lost her right hand in an accident
performed on stage with renowned pianist
Lang Lang while wearing the BrainCo In-
telligent Bionic Hand. In 2022, an athlete
with a disability used the bionic hand to
carry the flame during the Beijing Winter
Paralympic torch relay. In 2023, an athlete
wearing the BrainCo Intelligent Bionic
Hand lit the main cauldron at the opening
ceremony of the 4th Asian Para Games in
Hangzhou. The product has also received
international recognition, including a CES
Innovation Award and the Red Dot: Best
of the Best, and was named one of TIME’s
Best Inventions of 2019. As the product
reaches broader real-world applications,
brain-computer interface technology is
helping more people with limb disabilities
achieve greater independence and open-
ing up more possibilities for participation
in work, sports, and social life, further
expanding the social value of its applica-
tions.
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HRMIE Al NEFERFRATS

Vehicle Agent Technology Platform for Physical Al

ML Bk

Horizon Robotics: A Full-Range Te

HSD o

Horizon Robotic:

fE#z’

Journey

Lk BELREEMERAMESE

Horizon Robotics: A Full-Range Technology Provider for Vehicle Agent

T yA‘q ith 3 2%

Horizon Robotics Horizon Robotics

515

AERYE A REMEEEND R, ENBITIREREANBEERE, MTENLEETERYIE Al Y
BERRARATE, G888 TRTES RERGBEERECHET™ BEERMRFERZMMET™,
LR B AL HSD,

Introduction
The automotive industry is the first to bring Physical Al to scale, as vehicles evolve from modes of transportation into intelligent agents.
Horizon Robotics has built a technology platform for the physical-Al vehicle agent, integrating the Journey® intelligent driving SoC,

the Starry™ AD-cockpit fusion SoC, the KKClaw™ vehicle intelligence agent operating system, and the Horizon SuperDrive™ (HSD)
full-scenario assisted driving system.
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Three Layers of Innovation for the Vehicle Agent: Compute, Interaction, Action

BERERARBRANETIRE, 2 ° RIIFENESHET B BPU® 2241, BT EE. HmiFRS5EHR
B, HEERAITEME, FUEM L, HERERSEEZERSHET®, LRFSH SIS S, Eie. (R,
RIS, REPRITEERE,

BAREZ b, #ERAREAFRTEASESRARR. WNTEEREESERNRERERS, BE “F
SHIRS” MBEREE, FHRAEEERRAF VS EFE,

BEERATNEERF, BEERSMITo, MTFEXLIFSMBERRS HSD (Horizon SuperDrive ™)
BERA KRN SHIREWRERS, AW T “BA—MU—1F6" R BEREIDREZRRER.
MU UB S KEZSNITIRI, MRITEIHK,

A whole-vehicle agent runs on compute. Journey™ is powered by Horizon’s self-developed BPU™ intelligent acceleration engine.
Starry® takes that further: on a single piece of silicon, it unifies four domains into one central computing base.

Compute alone does not make a car an Agent - the operating system does. KKClaw is an operating system built for the vehicle agent,
on one simple shift: the unit of service is the task, not the function. The car works out what you are trying to do, instead of waiting for
you to find the right button.

Understanding the user is not enough. The agent has to act, and act safely. Horizon SuperDrive™ (HSD) is a full-scenario assisted
driving system. It brings generative large-model capability into an end-to-end architecture, replacing the modular perception—planning—
control pipeline, in which errors compound from stage to stage and hand-written rules cannot cover the long tail.

WFLARRCRIISH

fiE#2 6t fiEf2"6E fEf2'em  fEf2'6H  fEf2°6P
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Journey® Family Portfolio: Serie 2to 6
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10+TOPS 80TOPS 128 TOPS 420T0PS 560 TOPS.

HFAAERE © RIITH

Horizon JourneyTM Series
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nSD V2.0

R—EERATARE | #RREREFISEER (R CXERTF

nSD V2.0

| One Model Elevating Drive-and-Park Experience
| World Model and RL Unlocking New Potential
| A Unified Paradigm Advancing Toward L4

4 HSD (Horizon SuperDrive ™) 217 2B E A4t
HSD: Horizon SuperDrive™

BRATEMIRWNA, HohEEEFIMUMERIR
Scaled Deployment of the Technology Platform, Accelerating the Arrival of the Vehicle
Agent Era

BAREER ® RYIFEMRCH RITHERK 1,500 A, FES=a5ENESEMRE—aBHMTES
2, BX ° DHESTHEERIE, BSETER.

SFVmEE, ETREMESAZEIEACIFELIESE 1,500 E 4,000 THEEEERAE TR, BE—ER
TEAF BRI AT BT [B14B5E 56%. ILoh, BEARFEHEH HSD Together BIARSIRI, ATFEIEUHERERGEMN.
FRBEREFWEAL, AR RARATRAN. BIEES EiHEERER 90%.
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Cumulative shipments of Journey™ series have surpassed 15 million units, and one in
every three intelligent connected vehicles in China is equipped with Horizon’s solution.
Starry® has completed on-vehicle validation and will enter mass production soon.

In economic terms, the Starry® AD-cockpit fusion solution reduces total per-vehicle hard-
ware cost by RMB 1,500 to 4,000 through technological innovation, and shortens overall
delivery time for integrated cockpit-and-driving hardware and software by 56%. The tech-
nology platform also introduces HSD Together, an algorithm service model that allows
partners to concentrate on system integration, vehicle adaptation and related feature de-
velopment, reducing product development manpower, computing resource consumption
and time-to-market by 90%.

In social terms, this platform continues to bring assisted driving within reach of the mass
market. Within China, it has brought urban navigation-assisted driving into the RMB
150,000 mainstream segment. The scaled deployment not only takes the vehicle agent
from concept to reality, but also provides the global industry with a replicable, verifiable
technology path and model for its transition to the Physical Al era.

WFERETCRISH

HezjE ~50

Ehige—, RICREHH

H3BfE ~ 307
4

% HESHESES

#HHE4s 1500-40C

BARMR, KIGTEDDREMA

Horizon Starry® Series

Space ¥ 50

Unified controller, optimized layout

BOM v

Fusion: shared parts & compute

Cost ¢ ¥1500-4000,

Tech cuts DDR costs.

WFLET © RIGH

Horizon Starry® Series
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WHRAFNLZEFFREA
REIRETFE2ESEPRNZ2RE

n

RHOMEESTRTS. NERD. HRERES5 Al ReN2EEREERR
One Safety Framework: Functional Safety, Cybersecurity, SOTIF and Al Safety

MER2ER. RSEFEKX, RETUZIAF
Building a Safety System, Serving Customer Needs, Earning Broad Industry Recogni-
tion

BEREFENRARERIAT, A&, B, ik KRESREREE, UkiBHE, BEZER Ter-1
HEEREE, WEEE 40 REER I Rmh#. 2026 FE¥F, THPEBTREFRAEEETH (&) T3,
LA 31.94% R HINER, BEREITIE—

EFRREIAER IR AT SREE . 2025 &, T LIRFELIKE D 1ISO/PAS 8800 B Al Z2INIE,
RERNF Al T2, TGRS ERERAENA—FLERNE SR G, RITEIF 10 BEFEEF
FiANE,

TURFDZNRARCIFHBFEEE, HOMRTERFUEAEKNAZTCRMR. SRS
RAE., pEREIEZFRRERAR-FRE, BECH. 8. BETDESHEE, HIETMARAHLEMER
=l St R e B BT i 5o

Customers vote with their orders. Leading global automakers including Volkswagen, BYD, Chery and Changan, together with interna-
tional Tier-1 suppliers such as Bosch and Denso, have established partnerships with the platform, which now supports more than 40
automakers and brands. In the first half of 2026, Horizon held a 31.94% share of the assisted driving computing solution market for
Chinese domestic-brand passenger vehicles across all tiers, retaining its position as the market leader.

International standards put the platform to an independent test. In 2025, Horizon obtained the world’s first ISO/PAS 8800 certification
for Al safety in road vehicles, becoming the first assisted driving technology company to bring Al safety, safety of the intended function-
ality and functional safety together into a single unified development system. It now holds 10 international system certifications in total.
Industry awards reflect sustained recognition of technological innovation. Core achievements have received the World Internet Confer-
ence Leading Technology Achievement Award, the World New Energy Vehicle Innovative Technology Award and the First Prize of the
China Society of Automotive Engineers Science and Technology Award, among others. These span computing solutions, assisted driv-
ing and vehicle intelligence, evidence of a complete innovation chain running from R&D through to large-scale industrial deployment.
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B R SHRFIHARS, FHEEEGRE
Where the Physical and Digital Worlds Converge: Toward
the Vehicle Agent Era

AEHSEZHMEF AR AL BRI ZE2ERMENH LTS,

WP L LERSENINR, BOTRAYE A BANEBRT A,
BEERRARATEREXR—BE LETHEREFIIERNYIEH T Al T8
AR, HRENUEHEZE. AMREURFTRENSARESER,
BREAEERAEGERE. T AmCEE 2R Al A ST,
AAEKILEWIE Al 5T Al RS RIFTBUBEE IR e & it

Human society is making a historic leap — from digital Al to Physical Al, and on to the
convergence of the two.

Horizon is entering Physical Al through the intelligent vehicle, with the ambition of be-
coming the platform that era is built on. Its whole-vehicle agent technology platform is
a complete Al stack for the physical world, proven at ten-million-unit production scale.
What that platform has accumulated, hardware and software designed together, a data
loop that closes at scale, an open ecosystem, will extend as the technology matures
into embodied Al, industrial automation and other physical-world applications, laying the
groundwork for an era in which Physical Al and digital Al become one.

—
m
-

QARMTENE—F , YIBAISHFAIZERMS, ERAGI

2020-2025 2025-2030 2030+
HFAIRE HNYIE Al B Em AGI

REERYEZASEREARS MBRRHERNDEH R, RAWE A SHF AIRE,
iR, EF2RE FEmEIE 9 HAR BEEAXS M

Physical Al and Digital Al will ultimately converge on the path to AGI

The car is only Horizon Ro

2020-2025 2025-2030 2030+

Digital-Al Entering the Toward

Boom Physical-Al Era AGI

LLMs are the real world projected Starting from the driving world, Physical Al and Digital Al ultimately
onto the human mind — a moving into the physical world — converge — empowering humanity
reflection, not the truth. closing in on the truth. and every thing.

L MERES, ZiBREE
Horizon: From Assisted Driving for Everyone to Intelligence for Everything
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Qoder: Al RMURIEEEHRE=HFE

Qoder: An Agentic Productivity Platform for the Al Era

) Experts Canvas

BEHREFTEX

Qoder i@ SEHEMRNE. K FIRAIT. i
125 FIR5| M, 5HOBEMTIRMRE
EHE, b A BSRSESISETMIER. #
W, BT, WESER, EERM. 8T
RERBRIE.

@5 Experts Canvas

A New Paradigm of
Agentic Coding

Qoder enables Al to understand, plan,
execute, and iterate on real-world tasks
through multi-agent collaboration, long-
horizon execution, memory, and deep
codebase integration—until delivery is
complete.

Qoder EREALEF T EHL

Qoder Agentic Productivity Platform at a Glance

i o ot o, L1 @ IES
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Qoder EHMEASXTENE AL~ HTES, LAFIEE., SEaAEHE. TEMRSIZE AR, #EAl
MIHEBNF P B EIBEE X AT WIESEANTIEE A, ERS2IKEB 600 AR SEB+AREL,
Introduction
Qoder is an agentic productivity platform for real-world work. Through specially trained models, multi-agent orchestration, and an

engineering knowledge engine, it advances Al from conversational assistant to an autonomous engineering agent capable of under-
standing, planning, executing, verifying, and iterating until delivery. It now serves over 6 million users and over 100,000 enterprises

worldwide.

ETF Harness Engineering 75:%i€, LAiE58 E TFXX T1E.
BRFEIHSENRSHARRAAERBEREFERETH
TRERAESSHIMRIN

Built on Harness Engineering, Qoder systematically
breaks the barriers of autonomous agentic execution
through Enhanced Context Engineering, Agent Autono-
my, and a Goal-Oriented Loop

BHEABTHTEMLTSHEIGREAN. SEEEDESIIE
ETFX=KZOBkE. Qoder BF Harness Engineering /57438, SEI
AAEMRW: EEREE, eIIERAINES E SWE-GPT, BEFERE
iR, REEEMSHTERINAIEANINLEES, 72B ER7E SWE-
bench Verified i 30.20% RIFEfRRAZEK, 3K ISSTA2025 7RHIeXE; B
Qoder NEXT SBEE4RIBFUNMEE, RIBEMEREFHE 53%, AP EIER
F 65%, £ LTXTIRRE, TEFIRS|IZEE Code Graph BXEIR.
Agentic Search i0ZRRFRS Repo Wiki KERITIZ, A REARMEESNB.
HIRC AN, TESHENFSE LT FiRRBAF. AR, SEMT
SMERS|, 1E token T 21%, EEZRERT 12%, iBIZHERH
BETME 27%, 95% MiEE—DHATRERSl. TEREBERR, =
SEB RS MISIE RS I NS BEAYRHE, Experts Mode H Leader Agent iAE
Coding. QA. Review EEXRHITIIME, MET D BHPE 4K 67%,
BERENABEF, BirSBHAR (Goal-Oriented Loop) LIBEHRFILER
Wap, M. HIT. RWIESERKEEESTR, JNAUHERE. 7R,

Autonomous execution of complete development tasks faces three core challenges:
limited domain-specific model cognition, inefficient multi-agent collaboration, and con-
strained engineering context understanding. Built on the Harness Engineering method-
ology, Qoder achieves systematic breakthroughs. At the model layer, it pioneers SWE-
GPT, a process-centric training method that incorporates repository comprehension,
defect localization, and patch generation into training signals; the 72B model achieves
a 30.20% resolution rate on SWE-bench Verified and received the ISSTA 2025 Dis-
tinguished Paper Award. The proprietary Qoder NEXT edit-prediction model improves
code generation rate by over 53% and user acceptance by 65%. At the Enhanced Con-

text Engineering layer, the engineering
knowledge engine delivers semantic-level
understanding through Code Graph mod-
eling, Agentic Search decoupling, and
Repo Wiki long-term memory, providing
agents with persistent context across
code, knowledge, rules, tools, and envi-
ronment. Knowledge is indexed across
four dimensions (user, team, repository,
task), reducing retrieval tokens by 21%,
improving task-completion scores by 12%,
cutting dissatisfaction by 27% through
memory, and indexing 95% of new re-
positories within one minute. At the Agent
Autonomy layer, Qoder is the first to apply
service-mesh concepts to agent orches-
tration; the Experts Mode Leader-Expert
architecture coordinates Coding, QA, and
Review specialists in parallel, outperform-
ing single-agent approaches by 67% in
quality scores, with a granted invention
patent. The Goal-Oriented Loop drives
planning, execution, verification, and itera-
tion until the task is complete; delivery can
be reviewed and submitted.

087




&%  CHARM OF SCIENCE AND TECHNOLOGY

- Qoder = ABLER: #38 T T2, Bl
BEMSBiRSERR
Qoder’s Three Key Concepts: Enhanced Context Engineer-

*2":'&2,4)‘:\ ing, Agent Autonomy, and Goal-Oriented Loop

=100k R 26/)\BF 400k+

@B ETXTE BREAEEY BinS @ AT

Q@ Qoder

The Key Concepts Behind

Thre at guide everyt

Up to100k Up to26h

Enhanced Context Agent Autonomy Goal-Oriented Loop
Engineering

ARS3 £¥XEE 600 FAF SE+AREL, LIMREIEIEEIB ERIEAFUEL
Serving Over 6 Million Users and Over 100,000 Enterprises Worldwide, Achieving Large-
Scale Deployment from Assisted to Autonomous Programming

Qoder F 2025 4 8 B £k, 1X 5 RENZM 10 HAMAR, BRIERS2IKE 600 FAFRSB+ARELW,
BE 200 ZPERMMK, FELSMIBFRLEMEM. FaHRMBEIMEEA: HWEREN R AMREAY
30%, MhERIZRERIRF 30% = 100%, BERIEMBFTBIMAEISEIRGEEAEI, MREFE 100%;
KEZEIRZRKALA 26 /DB, ZAAIEE. A3, QoderCLI EATIRIELEREL 60%, HBEBERMRER
Ft21%; BAE LGN token T 15% % 30%, HA 10 B EXHEERE token T 30.46%., 7E1TI
EHBE, DRERARERITHARDIEE 45,000 0%, AHEATELN 5.3/, BEHMALTEAME
BiREME T HERT, LE=ZRB—HBERB 1,000 Fil, BEREFIBREFREESIFEFLERE,

Launched in August 2025, Qoder reached 100,000 registered users within 5 days. It now serves over 6 million users and over 100,000
enterprises across more than 200 countries and regions, with about 40% of users outside China. The platform delivers tiered produc-
tivity gains: in the assisted programming stage, R&D efficiency improves by about 30%; in collaborative programming, gains reach
30% to 100%; in autonomous programming, complete R&D tasks are delegated to agent teams, delivering over 100% improvement.
Long-horizon execution can run up to 26 hours, with delivery reviewable and submittable. Qoder CLI reduces manual operation steps
by 60% and doubles code-fix delivery speed. Token consumption falls 15% to 30% in mixed scenarios; in repositories with more than
100,000 files, retrieval tokens fall 30.46%. In industry deployments, SAIC General Motors saved over 45,000 minutes of coding time
with each developer saving about 5.3 hours per month; Hisense is shifting its R&D paradigm from assisted to autonomous program-
ming; Shanghai Mitsubishi Elevator deployed over 1,000 seats in Phase One, extending technical productivity to non-developer roles
such as product managers.
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Core Results Earn Top International Academic Recogni-
tion; Open Sharing and Standards Co-Development Ad-
vance the Global Al Coding Ecosystem

Qoder #Z VX AR ST /E# ISSTAC ICSE. ICLR. AAAI ZEEFRTREKFEAR
SWKR, RMAR SWE-GPT 3% ACMSIGSOFT ARHIEX R, %S
W—EFEWRIEN. RITRRIEX 30 /R, RENKBEEF 18T, A
RMEH CN120653405B RIFEF RSB L S aeA A S £, SWE-
GPT RN SEANEEMEKALREFK, EERARXESITUEE
AFHE; BIAMEASREMCRETIREIFAEMAR RN, KekEAE
RERTIATE, FELIKAl RKIEFE, Qoder RVHMBEHMFETR
FIEENTeZz—, FEUIMIAFBLEM. Qoder #HERNMIZEM T I E
BRTNERATIR: BAESNBEEREERMIRENE, FREMNTAN
HNIEEE R, QoderWork iLFERARARBL BAESTMTEIF
7, QoderWake LURIZHIFRREB#LSTH; 7X24 $h1T, FEI A REHMF
RIHmE. 2024 F, FIHEXRIBNE WAIC HHIEZE, &AL, Baek

€3 QoderWake

Job skills continuously expand

#  frontend-design

« drafter-diagram

O e
Seamless Workflow Integration
B M/
@© 7*24

Backend Engineer

)

N A x M PEF R T HERHEID ARG

€3 QoderWake

Job skills continuously expand

frontend-design

arafter-diagram

Seamless Workflow Integration

Your First Al Employee

QoderWake HFRT: BIS. Hikdt, SAARNENANE
Your First Al Employee: Digital Workers with Identities and Expanding Skills, Collaborating with Humans
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Qoder’s core technologies have been
published at premier international confer-
ences including ISSTA, ICSE, ICLR, and
AAAI. The representative work SWE-GPT
received the ACM SIGSOFT Distinguished
Paper Award, the only enterprise paper
so honored in its edition. Over 30 papers
have been published and 18 invention
patents granted; the representative patent
CN120653405B covers service-mesh
multi-agent orchestration. SWE-GPT in-
ference code and model weights are open
to global developers, with technical doc-
umentation and evaluation benchmarks
publicly shared. As a founding member
of the Intelligent Software Engineering
Working Group, the team co-initiated a
code large model industry standard. In the
global Al coding arena, Qoder is one of
the few platforms with a specially trained
model for programming scenarios; over-
seas users account for over 40%. Qoder
is transforming programming from a spe-
cialized skill into a general tool: natural
language and agentic coding lower the
barrier to engineering work, and develop-
ers move from writing code to delegating
work to agents. QoderWork enables
non-technical personnel to complete full
workflows through natural language; Qo-
derWake uses self-evolving memory and
skills for 7x24 execution, pioneering the
category of Al-native digital employees. In
2024, the predecessor Tongyi Lingma was
selected as a WAIC “Treasure of the Ex-
hibition” exhibit. Models, agents, and the
product co-evolve weekly, advancing soft-
ware development from assistance tools
toward delegated agent collaboration.
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MRS ZIB EBRATE, ARENFRMBEEEF B
From Coding Assistance to Autonomous Agentic Platform: Five Flagship Products
Forming an Agentic Productivity Matrix

Qoder SER M RIS HIBIEIS BEAF A NETE, A KREN MR, Qoder IDE EAIBEFF K IDE, RE
Bi& Quest Mode B E4RIZ. Experts Mode ZEBEMAINES TI2ANIR51%, EABESSIAF%; Qoder CLI &
BHABENERERIGS CI/CD 7%, BRREEUME, HEMENSEEMASIZE,; QoderWork E—F 1 Al £~
THEMEMISTESE; QoderWake AR ER A=, FEEMH TX24 Al RT, AALIRMEET EBALS,
Cloud Agents fEAEEERIRE AT E, IELIEESEAREREREZ TSR, FTEASARIIRR
JRIEBESTo

Qoder has completed a full leap from coding assistance to an agentic platform, now built around five flagship products. Qoder IDE, the
autonomous development IDE, deeply integrates Quest Mode, Experts Mode multi-agent collaboration, and the engineering knowledge
engine for real-world software development. Qoder CLI extends agent capabilities to terminals and CI/CD, serving as both a coding
partner and a buildable agent engine. QoderWork further extends Al productivity to knowledge workers. QoderWake delivers secure,
production-ready, continuously evolving 7x24 Al employees, giving organizations scalable workforce. Cloud Agents, a fully managed
cloud-based agent platform, helps enterprises rapidly integrate agents into diverse business scenarios. The platform sustains week-
ly-level rapid evolution.

—4* Qoder CLI
~ %1% Qoder BN BRI )
P — o S Q . Q / o
JetBrains Plugin T
Qeden QoderWork QoderWake

Qoder CLI A& Coding Agent, BE/RHE. #WEM. ¥

CLI ARG BARIEITIE Coding Agent EJiBF & REIR

RIBSHRE

One Qoder CLI

S Powers the Entire Product Family /
m)— __— @
QO—@—Q
JetBrains Plugin Cloud Agents
Qoder QoderwWork QoderWake

Qoder CLI Ships a Built-in Coding Agent: Orchestrate, Embed, Evolve

The CLI Is Where LLMs Run Natively From Coding Agent to General Agent

Qoder =@k
The Qoder Product Family
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syngo.via Y=EE®GFS

syngo.via Medical Image Post-processing Platform

PrETy Y

syngo.via Y=EERKTE
syngo.via Medical Image Post-processing Platform

EFEFRAERAT SIEMENS ..,
Siemens Healthineers Ltd Heolthineers i)

syngovia ¥=EEBEXBRTEEAELIK 20,000 RRETHAIEE, K 20 RENEIAL. FEEMAKKS
TES—3, TREFMSTURCIERENA, WE A FRTE, ERKRENTRER.
Introduction
syngo.via, Siemens Healthineers’ medical image post-processing platform, has been deployed at more than 20,000 medical institu-

tions worldwide and has obtained regulatory clearances or certifications in more than 20 countries. Featuring an open multi-vendor
architecture, China-pioneered Al applications, and an open Al platform, it extends advanced imaging capabilities to primary care.
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An Open Al Imaging Platform Bringing Accessible Health-
care to Grassroots Communities Worldwide

syngovia XaBRBH BT AR R T ZRMETRESHIIERES.
RREEESEZR A IRREY ‘RE—2E" FKHAIEMAT. ¥a
HEIFRNA L BREGM, KICT. MR, PET EREHIES—EANS
IR, FTIREIREING,; R AIMIES | ESS1EE 3D ERSIERERE
BE, MEMEZGINE. SEDMEISHUREEMNSERBELIE
A, MRS IMENEM.

FaRe “—XRE CT FH. ZRMEDITHG KK, RREER
ISR, FiSMERLMEREGTHRE, BEBELS “—H—T Bl
Bl VRT AR, REFFRRERZNBEBETERI KRR, BRI
20,000 RRHMAKAER 20 RENEINE, BRARTHIEEEFRAITKF.

syngo.via has overcome long-standing engineering bottlenecks in heterogeneous data
integration across multi-brand medical devices, traditional imaging modality barriers, and
the “last mile” of Al clinical translation. The platform pioneered an open, multi-vendor
compatible architecture that enables unified ingestion and processing of heterogeneous
CT, MR, and PET data, eliminating data silos. It was the first to achieve deep native
integration of the Al inference engine with the multimodality 3D reconstruction engine,
establishing an end-to-end automated workflow spanning image loading, intelligent anal-
ysis, and structured report generation—rather than superficial plug-in integration.

The platform originally developed the “single chest CT scan, multi-disease synchronous

HREEMAS
World Internet Conference

assessment” technology, enabling simulta-
neous screening for five diseases includ-
ing lung cancer and emphysema within
one examination, overturning the tradi-
tional “one-disease-one-scan” paradigm.
It pioneered cVRT (cinematic volume
rendering technology), delivering substan-
tially more realistic spatial anatomy than
conventional volume rendering. Adopted
by over 20,000 institutions worldwide
and certified by authoritative bodies in
more than 20 countries, the platform has
attained an internationally leading level of
technological sophistication.
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EXMARNGEN, BAIEREEER
Over 20,000 Institutions Worldwide, Improving Efficiency
and Expanding Access to Healthcare

syngo.via BE2K 20,000 RREFHMMASE, BHIE. RUN
REXRFET, KREE FDA. KR CE. FE NMPA EANEIAE, “—
R CT ZfEfie” B EENE, BEMERZ; Al HENZEREIE F YiE
21%, RASEAESANVE, ERERTEUNESHEEANAIRER
BAIBINAE, AR L, FAEMYRET, AlZHENTRER, 18
BIZHRE; SIS ZMAERIMREDR. i nFER2HBG, BE
22 E;, MBREETERAREETE, syngovia UEFFHI Al
REFSMBEEREAMA. IRRBIEHEVEMNZESIVES, R
REERMHZNE, EBEIREADKIZHKT. AUETHEREE, K
FERNETT M F R R KB RIS,

syngo.via has been maturely deployed across over 20,000 medical institutions world-
wide, covering major markets in North America, Europe, and Asia-Pacific, with author-
itative certifications including U.S. FDA, EU CE, and China NMPA. Its “single CT scan,
multi-disease assessment” reduces redundant examinations and lowers healthcare
costs; Al assistance cuts reading time by 21%, improving equipment turnover and
human resource efficiency, while grassroots hospitals gain advanced post-processing
capabilities without purchasing high-end equipment. Socially, the platform advances
homogeneous healthcare by extending Al diagnostic capabilities to primary-care settings
and improving diagnostic quality; intelligent triage prioritizes emergency cases such as
acute stroke and trauma hemorrhage, shortening emergency response times; precise
tumor assessment improves patient survival rates. With its open Al model platform,
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syngo.via has built a complete industrial
ecosystem spanning algorithm develop-
ment, clinical validation, and commercial
deployment, generating considerable
market value while elevating global diag-
nostic standards and optimizing medical
resource allocation, establishing itself as
critical infrastructure for healthcare digital
transformation.
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Leading in Core Global Markets, Driving the Intelligent
Transformation of Medical Imaging

syngo.via WAlRWW N A EEEL L KET GRSHNELER. &
FL, FEET A HENZHS ZRMRLS T, EERRETIEEE
RASEEMRENE, EREREEELAFRANNITREEKERGRE
877, LMMREFTHREN “BRE=H T. #HEE, BEDIZEAA
%*’JT,_\I’J%T%DF-]F‘LM%U HfZER, SRS EERSE SRS E]

BEY, MREBENAFRIZIER. MInE %’E?—J%FFE’J B BT R
EERFME, BUEREEEZRERSBNETRESE, mILEH,

T Al BB S HE&T%@ET?#HEEU, REELBFALESE
A EIRIER, IE Al BiEMSEREEIG HEREE
&k, Wi, SEHNTEESLES, Kix 5!%%, syngo.via RXeli&E T /]
M THHNE, BESHDETFIRNL. BERRSITRE. BOTHKE

HiEFRESHER, AERETHFHERRMET isRmNERIgHES

o

The large-scale adoption of syngo.via is transforming the global medical imaging ser-
vice delivery model. Economically, the platform significantly reduces operational costs
for healthcare institutions and patient care expenses through Al-assisted diagnosis and
multi-disease synchronous assessment. Grassroots hospitals gain advanced capabilities
without heavy capital investment, enabling asset-light delivery of premium diagnostic
resources to underserved areas.

Socially, the intelligent triage system restructures emergency imaging response mecha-

HREEMAS
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nisms, securing golden treatment windows
for critical conditions such as stroke and
trauma. Meanwhile, MR intelligent applica-
tions elevate diagnostic homogeneity for
complex diseases including prostate and
cerebrovascular disorders to international-
ly leading standards, effectively mitigating
quality disparities caused by variations in
physician experience.

Industrially, the open Al model platform
disrupts the closed ecosystem of tradition-
al medical software, empowering global
developers and healthcare institutions
to collaborate on innovation. This ac-
celerates the closed-loop translation of
Al algorithms from laboratory to clinical
practice, establishing a complete industrial
ecosystem spanning research, validation,
and deployment.

In the long term, syngo.via generates
considerable market value while advanc-
ing healthcare homogenization, reducing
system operating costs, and minimizing
unnecessary radiation exposure and
carbon emissions. It provides sustainable
infrastructure support for global healthcare
digital transformation.
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Al IR RYE B A K EAIBER 5T

Al-Driven Proteomics Big Data Research

Data generation Data sharing Data analysis
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Biological LC-MS/MS MSraw |, A
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Ethics —> éDj

oversight Al
Phenotypes Metadata — committee competition
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Biological, clinicaland —— 23@?3;.'12 Data
proteomics scientists analysts
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Building an Al-friendly ecosystem for MS-based proteomics
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Westlake University WESTLAKE UNIVERSITY
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£ TEEERR. REFIBTSRBRNANSERRAER, #EEARAFOEERDER PR,

Introduction
Proteomics big data research has long been constrained by limited detection depth, low throughput, and insufficient Al-ready data. This

project established a end-to-end technological framework spanning high-throughput data generation, standardized data infrastructure,
deep-learning interpretation, and disease applications, driving the transformation of proteomics toward data-driven scientific research.
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Development of an Original Core Technology System for
Proteomic Big Data, Systematically Breaking Through
Bottlenecks in Data Acquisition for Al Modeling
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REFR, RMTARRETEEBARMBEN. HXANIGEIBEZ, B
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B#iE, LSUETE. BYMSELRENSIENENCASR, FIHHEM
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Clinical proteomics
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| 7 &% DIA-BERT. DDA-BERT &
XuanjiNovo % Al 2!, EERAR
ETE. BERTRMKNEES S
EERAME, EOETHERA
50%-100%, ¥#ohERREFHMN
MIR=h A FrAREFEIBRES.
X AR Nature L Technology
Feature £ @ iR &, ¥ # Trends
in Biochemical Sciences i A
“Method of the Month” o

The team developed PCT-DIA-MS, Pro-
teomEx, and FAXP as a original core
technology series, overcoming critical
bottlenecks in proteomic data acquisition,
including insufficient detection depth from
trace samples, limited spatial resolution,
and poor compatibility with FFPE sam-
ples, enabling high-precision spatiotempo-
ral proteomic profiling from minute clinical
samples to subcellular scale. PCT-DIA-MS
enables high-depth, high-reproducibility,
and high-throughput detection from trace
clinical samples; ProteomEx and FAXP
overcome the traditional antibody depen-
dence of spatial omics, achieving subcel-
lular-resolution spatial proteomics anal-
ysis. To address the scarcity of Al-ready
data, the team established MassNet, an
internationally leading proteomics Al cor-
pus covering thousands of species with
hundreds of billions of spectral data, and
enabling standardized data organization
across platforms, species, and laborato-
ries. Based on this, Al models including
DIA-BERT, DDA-BERT, and XuanjiNovo
were developed, significantly improving
performance in protein identification, spec-
tral interpretation, and de novo sequenc-
ing, with protein identification coverage in-
creased by 50%-100%, driving proteomics
analysis from rule-based workflows toward
deep learning-driven paradigms. These
technologies were featured by Nature as
a Technology Feature and recognized as
“Method of the Month” by Trends in Bio-
chemical Sciences.
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FRIERRAXRBIERAER, EFEEFLI
A Novel Big-Data Technological Framework for Proteom-
ics, Enabling Discoveries in Precision Medicine
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Clinical proteomics
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This work achieves original breakthroughs
in the proteomics big data technology sys-
tem. At the methodological level, the team
pioneered a pressure cycling technology
(PCT)-based sample preparation method,
utilizing cyclic high pressure to achieve
lysis and digestion of milligram-scale, and
even sub-milligram-scale (down to 0.1
mg) tissue samples, establishing the first
international proteomic analysis protocol
applicable to minute clinical samples.
Building on this, the team developed hy-
drogel-based expansion proteomics tech-
nologies (ProteomEx and FAXP), reducing
sample requirements by five orders of
magnitude (down to the nanogram level)
and achieving, for the first time, spatial
proteomic analysis at single-cell and even
subcellular resolution, fundamentally
overcoming the long-standing bottlenecks
of insufficient detection depth from trace
samples and limited spatial resolution.
Concurrently, the team established Mass-
Net, an internationally leading proteomics
Al corpus, and a suite of deep-learning
models (including DIA-BERT and Xuan-
jiNovo), improving protein identification
coverage by 50%-100% and pioneering
a deep-learning-driven approach for pro-
teomics data analysis. At the application
level, leveraging the above technological
framework, large-scale proteomic research
infrastructures covering cancer, aging, and
metabolic diseases were constructed, en-
abling Al-assisted diagnosis and biomark-
er discovery in prostate cancer, diffuse
large B-cell lymphoma, colorectal cancer,
thyroid nodules, and ovarian cancer, while
also revealing molecular clues associated
with synaptic damage in Alzheimer’s dis-
ease models. This work forms a complete
chain of “technological breakthrough -
data generation - Al interpretation - preci-
sion application,” driving forward the deep
integration of proteomics, artificial intelli-
gence, and precision medicine.
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Proteomic Big Data Technology System Gaining Broad
International Recognition, Leading a New Direction in Al
Proteomics

ERRERBERFEARARS AT ZINA, BEBRRERT Cell
Nature EEFFNEETI, ZERARMEICXERTEL L, EEKRITE
FWREES I BE5AEFENA, PCT-DIA-MS BEAREBHNIRKREARAFN
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Fi4RiE B DPHL #E PRI 7251 . TRIERBRAR AR FAXP # Nature
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Trends in Biochemical Sciences
Tissue expansion enables proteomics at improved
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Where do proteins go in cells? Next-
generation methods map the
molecules’ hidden lives

proteins operate.

EARARBERAERNERFAZIS

International academic impact of the proteomics big data technology system
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This work has received wide recognition
from the international academic and in-
dustrial communities. Findings have been
published in leading journals including
Cell and Nature, with multiple represen-
tative papers published for more than two
years and continuing to receive sustained
citations and methodological adoption.
PCT-DIA-MS has become one of the
important methodological frameworks in
clinical proteomics and has been adopted
by major international initiatives such as
ProCan in Australia, forming a representa-
tive technical solution in high-throughput
clinical proteomics workflows. The DPHL
spectral library established by the team
has been widely cited internationally.
The spatial proteomics technology FAXP
was featured as a Technology Feature
by Nature and recognized as “Method
of the Month” by Trends in Biochemical
Sciences, with adoption by multiple in-
ternational research groups, contributing
to the expansion and standardization of
spatial proteomics methodologies. The
team coordinated over 60 international
experts to define key research priorities in
Al proteomics in Nature Methods, contrib-
uting to the formation of cross-institutional
collaborative research frameworks and
methodological consensus, and estab-
lished international collaborative networks
including the Westlake Virtual Yeast
Alliance and Westlake Thyroid Alliance.
Overall, the technological framework has
been widely recognized and adopted in
clinical proteomics, spatial proteomics,
and Al-driven mass spectrometry analysis,
and has gained notable international influ-
ence.
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ZEVBRREEHERSIEICSSE
Theory and Methods of Gradient Fusion for Sensing, Transmission and
Computing in the Ubiquitous Internet of Things
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Introduction

Ubiquitous loT systems connect heterogeneous devices, with application-specific requirements for sensing quality, transmission effi-
ciency and trustworthy computing. This work introduces a gradient-fusion theory that adjusts inter-layer integration to coordinate data
acquisition, information transmission and trustworthy computing, providing a theoretical and methodological foundation for efficient

operation.

LART iRl & SRR MR SR, BiLZEMBRREERE

MSEe

A Gradient-Fusion Theory for Sensing, Transmission and
Computing in Ubiquitous loT: Moving Beyond Two Archi-

tectural Extremes Through Adjustable Integration
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Gradient fusion moves ubiquitous loT
beyond two architectural extremes
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Sensing quality & spatial Efficient transmission under packet loss, Trustworthy cooperation among
coverage hard to control bandwidth & energy constraints heterogeneous devices

UNIFIED [ ° ° ~ ]

Gradient fusion - continuously tunable Fullyintegrated - ntegration = 100

Elastic transmission & asynchronous consensus.
for trustworthy computing
®

‘Spatiolemporal sensing via
master-slave computing

»

Decentralized - secure - collaborative

Overall: internationally advanced - Two core icatie ies: i i leading
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The work addresses challenges in balanc-
ing sensing quality and spatial coverage,
transmitting data efficiently from low-pow-
er devices under packet loss, bandwidth
and energy constraints, and enabling
trustworthy cooperation among hetero-
geneous devices. It establishes three
advances. First, a spatiotemporal sensing
theory based on master-slave computing
combines neural-network recognition
with a location-aware reverse auction to
improve sensing through data recognition
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and collection incentives, achieving an average overall recognition accuracy of 96.88%. Second, a spectrum-aware mechanism for
compressed reconstruction and concurrent transmission uses spatiotemporal data correlations to support missing-data reconstruction
and efficient transmission. It keeps reconstruction error below 20% with 90% missing data and extends network lifetime to 1.5-2 times
that of baseline methods at estimation errors of 5%-20%. Third, a trustworthy computing method combines elastic transmission with
asynchronous consensus, using a credit-graded directed acyclic graph (DAG) blockchain to support secure cooperation among re-
source-constrained devices. An appraisal organized by the Chinese Institute of Electronics rated the work as internationally advanced

and two core communication and transmission technologies as internationally leading.
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Inter-Layer Gradients Provide a Unified Description of
Sensing-Transmission-Computing Coordination and Es-
tablish a Measurable, Tunable Paradigm for Cross-Layer
Research
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Inter-layer gradients provide a measurable and tunable paradigm
for sensing-transmission-computing coordination
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[ Fixed three-lay & isolated optimization - ji & verifi lay: inatic J
THEORY CONTRIBUTION SCENARIO VALIDATION APPLICATION IMPACT
Unified cross-layer research paradigm 15 enterprises RMB 1.677 billion
Crina Unicom Shanghai - CASC - SIASUN, et Cumu s
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The work represents sensing—transmis-
sion—computing fusion as the sum of an
independent-layer retention term and an
inter-layer gradient-fusion term. The for-
mer preserves layer functions; the latter
describes inter-layer interactions through
gradient direction and magnitude, unify-
ing layered, partially integrated and fully
integrated architectures. Its contribution
is to treat the degree of integration as
a research variable, allowing inter-layer
relationships to be adjusted to application
requirements and providing a theoretical
basis for coordination across architec-
tures. Methodologically, computation-side
recognition and incentives improve sens-
ing quality; spatiotemporal data character-
istics guide compression, reconstruction
and transmission; and elastic transmission
supports asynchronous consensus and
trustworthy cooperation. These relation-
ships connect data quality, communication
efficiency and device trust. The framework
offers a unified perspective on inter-layer
dependencies and performance trade-
offs. It allows system design to account for
individual layer functions and their inter-
actions, using application requirements to
guide inter-layer coordination and extend-
ing methods for modeling and analyzing
such mechanisms.



KSR IFERRITEIA. NEBTHXESSER
fit

Sustained Citations by International Peers, Attention from
Leading Journals, and Academic Evaluation at Multiple
Levels

FAFE

10 BT MILIIX Google Scholar 51/ 2769 )k, HEXATIX 40 &
I 2IRETT5IA. PERIFRRL#EM5S IEEE Fellow Sajal K. Das #
B3R B R R EHERS; IEEE Fellow Jie Lu BiS 5 TR ETAH
RAFEXDEESREITANEEN. RUNRIFRIMERTL. IEEE Fellow
SKARRBUIE R AMEXYIRE BAX MRS RRRANSHEE, HHEFS
R AR BT HIIE B &5 4R Shekhar Verma #32 LA ESTICS B [E48RANAE
RAMAREM, MEAERFERMEATERRLT. IEEE Fellow iLF
R#HI%, EEXRIERL. IEEE Fellow William H. Sanders ##% &
IEEE Fellow Mohsen Guizani #3%, 9 3litig DAG XRESERAD KT
1,\?’_§U:I: Eﬁb\ N 3&%5&7‘&)\, SRR ﬁ@afj‘ﬁﬂ'ﬂﬁl\fﬁo &
s 17

R IWQoS. ICPADS. ISPA ZEFEINREIL 16 T,

i IKKER , William Sanders
HERFRREL \ ERMEI R L EEIERRL
o B ACFREMRALEE P Elaopscsot] FREBEXT

SPACE-TA: Cost-Effective Task Allocation Exploiting. S
I ind Interdata P nsin

Access Control for Distributed Ledgers in the
Internet of Things: A Networking Approach

Ao ol Per e, Vil Sk, i Ve, i Rt S

e o il olfer e gt Eascion el prviieg
anintrinsic filering

congestion. Huang e al. [11] proposed a credit-based system
for adapting the difficulty of the PoW for certain nodes which
behave well, aiming to make PoW more suitable for IoT|
scenarios. i

G Ther GUICOMeS O provious S gnments.
‘We inspired from the location-aware collsborative: mmg
. . o

MCS s Inis arick, 7,5 or

.8 it el el ot menitorin, we conduc s coreltion s on

1117 ). Huang, L. K Y Wa. X. Liv and P Zeng, “Towards
sccure indusgpf 10T Bfbckchain system with credit-based comsnsus
mechasisg TEEE Tranf nd. Informat vol. 15, 0. 6, pp. 3680-3689,
Jun,

10T) 2021:

TIST 2017: AT ARBFMR
AIE R HAE T RIERN R HERBRBHSETARS | |[iL PoW HRFEERTYHRG
BHTERR ENSHIRE 2

\. J/ \
Depei Qian
Academician, Chinese Academy of

HPCC 2015: fiiIETIF2E] FIRERHTE

Sciences
9 M Professor, Beihang University

Daqing Zhang
Member, Academia Europaea
Professor, Peking University

SPACE-TA: Cost-Effective Task Al
Intradata and | Correl

William Sanders
lember, U.S. National Academy of
Engineering
Carnegle Mellon University

Access Control for Distributed Ledgers in the
Internet of Things: A Networking Approach

e Cln, e e, Wil

ation Exploiting,
Crowd:

Adaptive Assignment for Quality-Aware Mobile tevewanG
Sensing Network with Strate

Ve, R S

Bas Which offers 1 Ctransaction Tees). pm\ldmg
an intrinsi fitering

congestion, Huag et al. [11) proposed  crdivbased systen|
for adapting the diffculty of the PoW for certain nodes which
behave well, aiming to make PoW more suitable for oT
scenarios

G heir OUICOmES Of Previous assignment.

We inspired from the location-aware collaborative sensing
7] and mult-armed bandit problem on diversified retrieval
120]. Prior Nﬂ considers a location information in the

design of asflenent It presents an with g 5 00w RONT

CStsks. It e v gy o oy el g ]

iy 1t el el o movioring,we ot ot anlysis o

7 MYV . L P Zong. ot
5.6 S50,

(111 3. Huang. L K
Secure incugpll I
mechani

IEEE

e e

Jun,

10T) 2021: The proposed method
makes PoW consensus more
suitable for loT scenarios

TIST 2017 : The study adopted
this project's modeling strategy
and parameter settings

HPCC 2015: Their work was inspired
by the location-aware collaborative
sensing method proposed in this
\ project )
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The ten representative papers have re-
ceived 2,769 Google Scholar citations,
with related work cited by over forty
scholars worldwide. Chinese Academy of
Sciences Member Depei Qian and IEEE
Fellow Professor Sajal K. Das cited the
location-aware reverse-auction study.
IEEE Fellow Professor Jie Lu highlighted
the fine-grained behavior-recognition
method’s ability to distinguish normal from
anomalous behavior. Professor Daging
Zhang, a Foreign Member of Academia
Europaea and an IEEE Fellow, adopted
the physical-distance correlation model
and compressed-sensing parameter set-
tings. Professor Shekhar Verma of the
Indian Institute of Information Technology
Allahabad built on the ESTICS spatiotem-
poral compressed-sensing framework.
Professor Xuemin Shen, a Fellow of the
Royal Society of Canada, the Canadian
Academy of Engineering and IEEE; Pro-
fessor William H. Sanders, a Member of
the U.S. National Academy of Engineering
and an IEEE Fellow; and IEEE Fellow
Professor Mohsen Guizani discussed the
value of DAG blockchain and credit-grad-
ed consensus for throughput, security,
transaction efficiency and suitability for
resource-constrained devices. Represen-
tative papers have received ESI Highly
Cited Paper recognition and been featured
in IEEE Xplore Innovation Spotlight. Deriv-
ative work has received sixteen best-pa-
per awards at international conferences
including IWQoS, ICPADS and ISPA.
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First Prize
Natural Science Award
Shanghai Computer Society
(2024)

16 International Conference Best-Paper Awards,
Including 2 at CCF-B venues

MEBEFERI= IS, RS SXZEVMERT=

From Theoretical Methods to Industrial Validation: Supporting Diverse Ubiquitous loT
Applications

BXFEEEFERE BN AR MARHR. MBS AF 15 REWVVA, BETUEEKN. BIME.
MR AGISMIUNELLIFE TR, RITIEEFRE 16.77 1270, MR, FRSAETESEEL TS
BNEZNARAS, RSFWKEEN. WEIENDELETT, HERAERE. TRENTSERERARZE,
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Kl RREEIERE. WRERSREMEFAT, ARTHABRRNONATEE, #RitHashilE
FEE. BHBERE

The methods have been applied at fifteen enterprises, including China Unicom Shanghai, China Aerospace Science and Technology
Corporation, and SIASUN Robot. Applications span industrial internet, computing-power networks, robot manufacturing and predictive
maintenance, generating cumulative additional economic benefits of RMB 1.677 billion. The work translates sensing, transmission and
trustworthy computing methods into deployable algorithms and systems for heterogeneous device connectivity, data exchange and
coordinated operation, helping enterprises balance energy consumption, reliability and security. These applications cover data collec-
tion, network connectivity and device cooperation, extending research applications and connecting theory with enterprises’ production
management and operational needs.
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MEZEEk: EUEXKIRBERESTES

Alibaba Cloud Model Studio: Enterprise-Grade Large Model Service Platform

S MEZA

2 < © ® *
EaE L RE., A BMREM ESER

High Performance High Cost-Effectiveness Secure & Reliable Better Results Thriving Ecosystem

ik Agent HIfSETR, BEER ik Token JH#FEAR, AIFM. A ILEWBOEBIEBLHN Agent fifE THREYRE N FFENE L 55 —EEOBRASRESSTARE
ay s ble,

Agents run faster; peak dier Model capabi g with rea One interface tc fels and all

.

MEREHRTAHKN
Alibaba Cloud Model Studio at a Glance

FERITEBRAT —
Alibaba Cloud Computing Co., Ltd C_) ngg

FMEZBEGREERESRARAN ISR AEERS TS, MHEEE. Agent NSRS A= K20
AelF, IRS2IKE 500 AR5 80 HWER, HEAEE ML EERMENE~IFIR,
Introduction
Alibaba Cloud Model Studio is a one-stop large model service platform for the Agent era. Through core innovations in inference sched-

uling, Agent training, and multi-modal applications, it serves over 5 million users and 800,000 enterprise customers globally, advancing
large models from research to production-scale deployment.

10




Bl Token RHIBAES Agent SBILESNNEER, &
SRR AR B RAR LIRSS AR

Pioneering Token-Level Inference Scheduling and Agen-
tic Reinforcement Learning to Overcome Large Model
Scalability Barriers

KIERFIE RS EIGHERERM. Agent IERZ AR, SRS
KAENFRRB=ZAZ O, FEZEHRIMAKMRE: EHIERS
B, Bt Token LR BT EBNNG, KEEWNEALERD Token
ERSE, BEFBERREF 82%, AFEIIRA 2.5 F; RHFARMEN
BT EEELR, EDFBJF"LJEIZ"{EE 92%; HELERBIRIZAS, BER
FrEHIRE M7 Z2PEAE 97.8%. %=,
AgentTaskPilot, 32 Agent %\ﬁﬁﬁﬁiﬁﬁ)\’—ﬁEﬁﬁ”*ﬁiﬁ?kfﬁ, B
Agentic RL i EEFRiAIF, ENARE, RH OminiRAG 2IESHREIZ
SBERMERS ZESICIZENG, MREBHARMIR 15%. ZOER
&FTF SOSP. OSDI. NSDI ZEPrIFKFEARASN.

Large-scale model deployment faces three core challenges: inference inefficiency, ab-
sence of closed-loop Agent training, and insufficient multi-modal capabilities. Alibaba
Cloud Model Studio achieves systematic breakthroughs across all dimensions. At the
inference layer, it pioneers a token-level auto-scaling mechanism that refines scheduling

HREKNKS

World Internet Conference

granularity to individual token generation
steps, improving resource utilization by
82% and serving capacity by 2.5x. A
multiplicative dual-objective scheduling
framework reduces first-token latency
by 92%, while a full-link tracing system
lowers observability overhead by 97.8%.
At the training layer, AgentTaskPilot en-
ables zero-code Agent system integration
with asynchronous training pipelines,
advancing Agentic RL to production-grade
closed-loop deployment for the first time.
At the application layer, the OminiRAG
omni-modal retrieval-augmented genera-
tion framework and multi-modal memory
graph surpass state-of-the-art approaches
by 15%. Core results are published at
SOSP, OSDI, and NSDI.

BEPBEER FRERAI ZRERSRE
Customer Data i ible Al loud-Native Security Assurance
Agent MEZER: SEERLTE HC
. Alibaba Cloud Model Studio: End-to-End Security and Trust o

HRBE HEEAPI BHE T
REER - T TRETH

LHEBET - = puc

b3

iﬂEiTi" SR

Multi-Dimensional Defense .
-

SFTﬁﬁﬁﬁ"ﬂ

table Security

kevs .
REZ2ES

Buitin Security Capabili

Training Data Security
S
Eo¢ Hnz
23

’&&Wiiéﬂﬁ# Cust

Corpus Labeling Security.

Safety Training

BEe a
@ r

M?x‘szﬁ
R&D Security
Content Security Engine

’B%i iéﬁr§§
Deployment Security Operational Security

SRS
2T

End-to-End Product Security -} &1}
Z2WIAR

REZAIRMENE: ZRETDEE

Alibaba Cloud Al Infrastructure: Cloud-Native Security Assurance

AERH &7
RmEE BESZ2

Red-Blue Testing - Reverse Verification . Runtime Isolation and Security

‘Attack-Resilient High Availability

HERBFZOZSER
Core Security Philosophy of Alibaba Cloud Model Studio

Algorithm Filing

@ @ FiAKER: gz%mg&sﬁm @

Red-Blue Adversarial Testing

Online Protection

.
HESHM

Regulatory Compliance

APHE
RiLRP

User Data Privacy Protection

Model Access Control and Audit
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55 500 AP 80 ik, HIBMHEBMIMEIRER [y oo sovermen o vt o
wuﬁgﬂgw*lﬂ*ﬂwgi& . America, and Europe, supporting’Astra—
Seerng 5 Million Users and 800,000 Enterprlses from zenecain building intelligent pharmaceuti-

Consumer Applications to Global Enterprise Deploy- calreporting systems with 300% efficiency

ments gains, substantially lowering barriers to
large model adoption through engineering
innovation.

MERBFRETRARANMRLNAER, EMAAE 5007, ik
EFEB80 R, FHEEMERAREK 80 27T, BHEEEN. His. &/
5. BEFETL. TERANAIE, SRR A REHITEER,
REEERXESSRSERIRSZEAF; Rokid BRIFRITTRMRESTIH
ZESENES AlRE. ETLNASE, BEEAWEZSR Al AP0,
FREEZIT 90%, FFRMEREFA 85%, ATIRAFEE 70%; TS
FINEERRERALR; BEMK IDER. ANRRESEIREESERE
BERR, EEXAHESE, FToHBERTER, BELA. Jix. &
M, HAHARESREWVTRAMEERIRERR, REMEEN
300%, LATZEUHEERRAEENAI I,

Alibaba Cloud Model Studio has built a mature large-scale application ecosystem with
over 5 million registered users, 800,000 enterprise customers, and annualized recurring
revenue exceeding RMB 8 billion, spanning internet, manufacturing, finance, public
services, and education. In consumer applications, Amap launched an Al-native travel
agent integrating voice interaction and multi-modal understanding to serve hundreds of
millions of users; Rokid glasses leverage the Qwen model for multilingual translation and
Al-powered question answering. In industry applications, Chaoxing Group built university
Al capability centers achieving nearly 90% knowledge base accuracy, 85% development
efficiency improvement, and 70% labor cost reduction; Leapmotor developed intelligent
cockpit experiences; and Liepin optimized end-to-end recruitment decision-making
across job description generation, candidate matching, and interview summarization.

Al iRgeFiTEY, AEEEEFREE

Al Empowers Every Industry, Opening a New Chapter of Intelligent Innovation

nae 2% 150% & rmni g =55 B Yy aiam

SERANR GUROBOT

Sre W] REES @;E Py [[]zeexe €

RIBERE

JENE oppo EmamnE > AR GEnETeenial DEKAE  Hoew |

MEREHERSTITELER

Alibaba Cloud Model Studio Serves Customers across All Industries

12




HREKNKS

World Internet Conference

SRBRIMLHMBBRATOWR, WEAHHIEHER LM RORIES, S Model
LIRS Runner V2 B9t 5K, SH#
Leading Global Inference System Research with Recogni- STHEMIRA 56.2%., FEEL
tion as a Global Industry Leader by Authoritative Analysts SOC 2 &1i+33% 1SO 42001 A%
BEEIR{ARIAUL, 1E Gartner 2025
fl 2 = EHZLFEARSLGEH SOSP. OSDIL NSDIL USENIXATC. £/t Al ROIHIERGh, Nk
EMNLP. NeurlPS. ICML ZEFTARFASNER, BEHEESITN ZERISH. Al TS, B My
RBEFR, RS MEFRARENSIBARA, AWRESSHRBIESIE . 50BN BEASIRETNT
S#; £ Omdia 2025 £ LR
MaaS T 773 iR & P IRIT 2 KA
S&, BALENRESTE; &
Omdia 2026 I X Agentic Al FF &
FEMEPEEASEEE, EM
%0 BEJ13K Advanced &R & TR,

Servces ,: 5 Googlo. 2N y — =
VAT 5 AWS, B, HEREIR =S
= te BYEIE 38.1%, KBEE—.
’/L-mhm eyl
8 8 .
e emen ; T Core technologies have been accepted
i P at premier international conferences
e L au—. i : including SOSP, OSDI, NSDI, USENIX
Emerging Chalengers Emerging Leaders  [RGeAl ATC, EMNLP, NeurIPS, and ICML, with
*RE companion datasets and evaluation code

open-sourced and adopted by multiple
international research teams. The team

- deeply contributes to the open-source in-
i Loy vem ference engine vLLM, leading the design
s(..,.‘f,;‘y s and implementation of Model Runner V2

e s St with 56.2% throughput improvement under
Ao K high-load scenarios. The platform passed

SOC 2 audit and obtained 1ISO 42001
Al management system certification. In
Gartner’s 2025 Generative Al Innovation
Guide, it was named an emerging leader
1 Gartner 2025 Rt Al BARGISTERIT, MRS N\EEMR Al ZEMIEH. £zt Al T, £psc  across four domains: cloud infrastructure,
AREMT R, Al AIREENA [ BREFH 4 KIUFBIEXASE Al engineering, model providers, and

In the Gartner 2025 Innovation Gy\de for Generative Al Technolog\E§ Alibaba C\ou‘d was named an Emerging Leader knowledge management applications.
across four key domains: Generative Al Cloud Infrastructure, Generative Al Engineering, Generative Al Model Providers, L, i
and Al Knowledge Management Applications/General Productivity Omdia’s 2025 Global Enterprise MaaS

Market Analysis rated it a global leader
with top scores across all five dimensions,

g Speclalists

Figure 1: Omdia heatmap for agentic Al development platform in Asia and Oceania and Omdia’s 2026 Asia-Pacific Agentic Al
P— "~ LEADER - Development Platform assessment award-

Ay Ocogs st Tenar ed it Leader status, with all five core capa-

Bt bilities receiving the highest “Advanced”

Context engineering

rating alongside AWS, Google, and Mic-
rosoft. Per Omdia, Alibaba Cloud holds a
leading 38.1% Al cloud market share.

Model support

Multi-agent framework

Operation and lifecycle
management

Tools and markatplace
Vertical specific solution

Open source and
community

Source: Omdia

£ Omdia2026 FILK Agentic Al FFLFEBZTERES, MESRBSUHNERREM2E Al K5
18 “MSE” &8, STRLENRERETR (Advanced) , BHE B&ML, 5AWS. B &
RELIEHS B AR REITRIBA

In the Omdia 2026 Market Radar: Agentic Al Development Platforms in Asia & Oceania, Alibaba Cloud was recognized as a

“Leader” for its technical depth and full-stack Al layout. It achieved the highest “Advanced” rating in five core capabilities—
the best among vendors in China—and joined global tech giants like AWS, Google, and Microsoft in the top tier
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MERIZIE 7] - At REUSLIBERN
ASERESHLRE

From Model to Productivity: Embodied Al Online Evolution System for
Real-World Scalable Deployment

BITHER G2 ATPNBALUSL “ERXRRT” 8954, REBNER 3C (Rl

AGIBOT G2 serving as a “full-time employee” on the production line, is deeply integrated into real 3C manufacturing operations

Bl (B8 HRRHBRAE 8 5o —
AGIBOT =
AGISOT

515

TEHE, ATEENZOIRKHIETFHRFHER NS ATRLHAR, KK “BLilG—2EHT
RESER, SERAATEENESIMENSEAE, ENEE. BERESH. MRLEMERE, HARILA
SERMN “BRABE” £@ TUNA" B0,

Introduction

For years, the core breakthroughs in artificial intelligence have long been confined to the digital world. The robotics field is a prime
example — it has long relied on the traditional paradigm of “offline training followed by deployment and execution,” resulting in poor
adaptability, high deployment costs, and difficulties in large-scale implementation when systems face the dynamic changes of re-
al-world environments. This has become the core bottleneck constraining embodied intelligence from a “technical concept” to “industrial
application.”
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RIREHTER, MEAEZEFHESMECSENASE
BEERHL RS

Breaking Through the Traditional Paradigm to Build an
Embodied Intelligence Online Evolution System Deployed
at Scale in Real Production Scenarios

FHBERRESTH, REHZM “MEENFS N2FER, B2
ERENMIEREFIRPARECBENRSERTLHENRS, SIHAM
“WEEIGET) B “HREFNT HXREM. R8T “RSEMER +
HRIREHER + DHNELRUF S + M thEEMIRE BTG —&ZR
1, T8 AR -ORR - AT - T EERAN HEASEMIER
(GO-2) , W5 “EX -ohfEEA” 1TlER, Bt “shfER4EH + 7P
WHES” F, NS AM “BBIRXES" AN “BEHUENE , KT
INISHITHOREERTTT, R (GE 2.0) , fEANIEE AR “MRREDIEE ,
SEFITRIR SRR STEITE, EEMTEPTmEIEEM S REMR
b, RIBRRELRHABRAE; DHAELBRUFS, K “BLIL
BiR, UHMBAEEKRIER “QF0%" , EdKHBERREFSMK
5RHE, SEHAENMVEhASEL; Mo hEEMIRE, IFaafNBAHT
F KRHZESREED, IR BHEEEE" , IEREFENIERAR.
K “RESENIR + ZHDE) + L + EREE” MR—HIF, LS
AN “BEIEREIRE” #HA “FEFINERERR

BEIX

This project breaks through the traditional paradigm by pioneering and implementing the
groundbreaking concept of “learning upon deployment”. It establishes the world’s first
embodied intelligence online evolution system deployed at scale in real production sce-
narios, achieving the critical leap from “model capability” to “real-world productivity”.
Powered by a four-in-one architecture —embodied foundation model + world model in-
ference + distributed online reinforcement learning + end-cloud collaborative infrastruc-
ture—the system closes the full loop of “cognition-decision-execution-evolution”:
Embodied Foundation Model (GO-2) addresses the industry-wide “semantic-action gap”

HREEMAS
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with its pioneering “chain of action thought
+ asynchronous dual-system” mechanism,
upgrading robots from “correctly under-
standing tasks” to “precisely executing
actions” and achieving precise alignment
between cognition and execution.

World Model (GE 2.0), serving as the ro-
bot’s “mental simulator,” supports strategy
inference and trajectory evaluation before
execution, generating data and optimizing
decisions in virtual space to dramatically
reduce trial-and-error costs in real scenar-
ios.

Distributed Online Reinforcement Learning
transcends the limitations of “offline train-
ing”, enabling robots to “learn while work-
ing” in real operations. Through real-time
data feedback, strategies are continuously
refined for dynamic capability evolution.
End-Cloud Collaborative Infrastructure
supports parallel learning, experience
sharing, and strategy synchronization
across hundreds of robots, forming “swarm
intelligence” that accelerates overall capa-
bility iteration.

This unified closed loop of “virtual-real
dual-drive + multi-robot collaboration +
online evolution + real deployment” trans-
forms robots from “fixed-function devices”
into “continuously learning intelligent
agent systems”.
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ER5RERZBAHRBIBEETER G2 BETFHEX
TibF=4%

The Joint Innovation Project Between AGIBOT and Long-
cheer Technology Deploys the AGIBOT Genie G2 on Real
Industrial Production Lines

TEHBERFRERGEIE, KPERE—MELUANNTE: &
RARIRE =M NARIE, E RN B LG —a BB “T AR,
EANES, BRE T B TR . SBREIFESNERBAL,
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In the precision manufacturing of consumer electronics (3C), a long-standing and seem-
ingly irreconcilable contradiction persists: extremely fast product iteration versus painful-
ly slow production line response. Traditional automated production lines are like sophisti-
cated “special-purpose machines” — efficient yet fragile and rigid. As a result, numerous
processes still rely on human labor, making true unmanned operations elusive.

The joint innovation project between AGIBOT and Longcheer Technology has success-
fully deployed the AGIBOT Genie G2 on real industrial production lines, delivering a
quantifiable, industrial-grade solution. We are no longer merely replacing simple physical
labor with machines — we are achieving full takeover of complex processes. The robot
operates autonomously for 12 consecutive hours, with a units-per-hour (UPH) output
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of 310 and a single workflow cycle com-
pressed to 18-20 seconds. It not only
matches human takt time but also far
surpasses human performance in stability.
The end-to-end operation success rate ex-
ceeds 99.9%, with zero error at the model
level, and the mean time between failures
(MTBF) has reached 12 hours and con-
tinues to improve — truly achieving stable
operation under unmanned conditions.
With an expected return on investment
within 2 years, this proves that embodied
intelligence is no longer an expensive
“showpiece” but a productivity tool with a
clear return on investment (ROI).
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Driving the Global Manufacturing Industry Toward Flexi-
ble Intelligent Production, Transforming Industrial Mod-
els, Workforce Roles, and Workplace Safety Systems
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This project triggers dual transformations of technical paradigms and industrial models
across global manufacturing, delivering far-reaching cross-industry and cross-regional
social value as well as inclusive worldwide influence.

Within the global manufacturing sector, the project drives a comprehensive shift from
rigid traditional automation systems to novel flexible intelligent production frameworks. It
drastically enhances the agility of production lines worldwide to respond to customized
orders featuring diverse product ranges and small batch sizes, empowers manufacturers
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globally to adopt on-demand custom pro-
duction models, and cuts redundant con-
sumption of raw materials and production
energy across entire industrial chains.
From the perspective of global workforce
development, industrial robots take over
repetitive, heavy-duty and high-risk as-
sembly line tasks. This frees up human
labor globally to shift toward high-value
creative roles such as R&D, design and
innovation, facilitates career advancement
and continuous skill upgrading for man-
ufacturing practitioners worldwide, and
reshapes the talent division system of the
global manufacturing industry.

In the field of global occupational safety
and health, intelligent robots can replace
humans to operate in harsh environments
with extreme heat, high pressure, toxic
substances and other severe hazards.
They substantially reduce the incidence of
industrial workplace injuries worldwide at
the source, establish universal new safety
operation standards for manufacturing
industries globally, and fully safeguard
the health and lives of frontline workers
across the globe.

In terms of global scientific research and
talent cultivation, the complete technical
platform serves as a universal carrier for
embodied intelligence training and cut-
ting-edge research for universities and
research institutions worldwide. It stream-
lines the training pipeline for interdisciplin-
ary talents specializing in Al and robotics
globally and accelerates the supply of
innovative professionals for intelligent
technologies worldwide.
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Dilium - Spatial Computing Company
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Spatial Combuting
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Dilium connects physical reality, intelligent digital twins and people through one collaborative Spatial Computing ecosystem
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Dilium WZEITEA SR AYENR. MERTWAIREMADRARNBFTESE, ZESHSL 3DtoMe
A%y, FiEid Spatial Plan (Z[E#l%l) . Spatial Drawing (=[E#F:¥) . Spatial Companion (Z[alf#1T)
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Introduction

Dilium’s Spatial Computing ecosystem transforms physical objects, environments and expertise into collaborative digital twins. Cen-
tered on 3DtoMe and extended by Spatial Plan, Spatial Drawing, Spatial Companion and PortalGate, it unifies 3D capture, Al-assisted
optimization and recognition, spatial annotation, real-time collaboration, immersive visualization and web sharing. Native applications,
browser access, standard 3D exchange, SDKs and enterprise integration connect users across different devices. The ecosystem sup-
ports manufacturing, inspection, maintenance, cultural heritage, tourism, education and commerce through interoperable, human-cen-
tred spatial workflows.
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From Physical Reality to Collaborative Digital Twins
Through One Interoperable Spatial Workflow
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BEMMIEREMATERLE , BIzEimE. REME. Web iFinakiElgE BI2RE

From capture and Al processing to spatial annotation, collaboration, web access, and enterprise reuse
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Enterprise Spatial Computing remains
fragmented: capture, optimization, de-
vices, review and collaboration occur in
separate tools; specialist and different
hardware excludes stakeholders; and con-
text is lost in conventional reports. Dilium
addresses this through a modular, contin-
uous data journey.

3DtoMe connects photogrammetric cap-
ture and existing assets with Al decima-
tion, annotation and distribution across
iOS, macOS, visionOS, Pico, Meta, web
and others immersive devices. The Spa-
tial Drawing SDK anchors freehand and
measured annotations to 3D objects. Spa-
tial Plan uses Apple Vision Pro to scan
environments and combine geometry with
measurements, annotations, voice notes
and Al object recognition; records export
in 3D for cross-device review. Spatial
Companion guides immersive sessions,
while PortalGate turns 3D and 360-degree
media into explorable environments.

The breakthrough is a workflow from
physical reality to digital twin, collaborative
decision and field action. Native devel-
opment supports responsive interaction;
web delivery, SDKs, APIs and standard
formats improve interoperability. Participa-
tion in Apple Vision Pro Developer Labs
in London and Cupertino in 2023 helped
translate new hardware capabilities into
enterprise workflows.
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Deployed Across Industry, Culture and Commerce, the
Ecosystem Turns Spatial Data into Shared Operational
Value

EXRFEMNREMBEHEQAT . BUL D EMNGET.
Spatial Plan @A™ CTE (#F XTI, Opificio Digitale per la
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Interactive digital twins communicate complex industrial equipment without transporting the physical machinery

£ 2026 245 WAICF L, Dilium B Spatial Companion REMUAARNSISHZ=EITESE

At WAICF Cannes 2026, Dilium introduces Spatial Companion and its human-centred approach to guided
Spatial Computing
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The ecosystem has progressed from
prototypes to public products, enterprise
distribution and field demonstrations. Spa-
tial Plan was developed through CTE Co-
mune of Genova - Opificio Digitale per la
Cultura, launched in 2025 and distributed
through Apple Store in 2026. It supports
inspection, maintenance, documentation
for infrastructure, insurance and field ser-
vice.

Deetekt, developed with Politecnico di Mi-
lano and Focchi Group, applies Al vision
to detect curtain-wall defects and con-
nects annotations with remote digital-twin
review. At Ecomondo 2025, C&G Depu-
razione Industriale presented interactive
3DtoMe models without transporting large
machinery. PortalGate demonstrated im-
mersive destination access to hundreds of
TTG Travel Experience visitors.

Promotion has included Apple Developer
Labs, WAICF Cannes and MWC Barcelo-
na with ltalian Trade Agency delegations.
With 3,000+ customers, 30+ projects,
6+ successful tenders and 2+ million
views and uses. Benefits include: fewer
shipments and trips, connected docu-
mentation, remote expertise and support,
reusable assets and clearer technical
communication and collaboration with an
interoperability solutions.
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Spatial Computing Becomes Shared Infrastructure for
Safer, More Efficient and Inclusive Digital Transformation
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The achievement advances Spatial Com-
puting from isolated experiences to a re-
usable operational layer. Physical assets
become persistent information spaces
where people capture evidence, under-
stand context and collaborate remotely.

Its industrial impact is threefold: products
and sites become lifecycle assets for in-
spection, training, maintenance, sales and
cultural interpretation; Al and computer
vision remain connected to human judge-
ment; and immersive users collaborate
with colleagues on conventional devices
and browsers.

Standard 3D export, browser delivery,
SDKs and APlIs enable reuse in existing
processes and extension by international
partners. Modularity gives smaller organi-
zations a practical adoption path. Cultural
users can widen access while improving
documentation; industrial users can pre-
serve knowledge, strengthen traceability
and reduce avoidable travel, repeat visits
and material-intensive demonstrations.
Spatial data augments expertise rather
than replacing it.
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MHRREER: Dilium ITER=EBITRERTREWATEITHE R
From Research to Reality: Dilium’s Enterprise Spatial Computing Journey at Politecni-
co di Milano

B 2017 &L, Dilium BEMETEETETE. HENAR. ATERNREIENSFREN. EXR=
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Since 2017, Dilium has built multidisciplinary capabilities across Spatial Computing, computer vision, Al and native engineering. At Po-
litecnico di Milano’s for the Italian way, Dilium presented enterprise applications alongside academic and industrial partners, connect-
ing research with operational needs. International exposure has included Apple Developer Labs in London and Cupertino and tech-
nology events in Tokyo, Seoul, Cannes and Barcelona. At WAICF Cannes and Ecomondo, Dilium demonstrated its Spatial Computing
and Spatial Collaboration ecosystem to global audiences. Its roadmap continues toward broader interoperability and responsible,
human-supervised Al.
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Dilium presents enterprise Spatial Computing use cases at Politecnico di Milano’s XR Technologies Workshop
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Key Technologies and Industrial Applications of Multimodal Trustworthy
Digital Experts
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Multimodal Trustworthy Digital Experts
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University of Science and Technology of China e
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Unisound Al Technology Co., Ltd. ke
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Unisound

PEMERARFE-—MRER (RHELER)

The First Affiliated Hospital of the University of Science and Technology of China (Anhui Provincial Hospital)
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Introduction
The project establishes a multi-layered, progressive, and synergistic system architecture integrating “cloud-edge-chip collaboration,
human-machine interaction, specialized cognition, and intelligent agents”, forming an organic technical framework with cross-layer/

general-specific deep integration and a comprehensive hardware-software solution that covers the entire process from basic comput-
ing to intelligent application.
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Building Four Major Technological Pillars for Multimodal
Digital Experts, Achieving Breakthroughs in Cloud-Edge-
Chip Collaboration and Highly Trustworthy Cognition

MEEZEEMEN. TWRENZRANEE, UHESESHFE
KNE, EE “LITESUEEIRE, Re™NIRMANE; 2.3
RALELZRIAKTE, KIMREREANDE; 3. KEEA > Tl > il
Bk, RREESETUEA" B#E, ARSIHCNEITEREE (21235
FERINE, BAMMAEUNBENPR ). SREANKERE (2K
FERZRAUMBAENXRER ). SERSEFHINAAM (BFHFE
KEBADERENFIENENINERRIGE ). SESSURERE (X
MEBFERAETIWARNRERR ) AR, NamSHEITEEE.
BEAMRERE., SREEBHANAR. SRSSAUEERENKSH
RERXBEA, WETRRUEMARR, HERACIFER 8 Liml/)
BARHL. RARARERERE. SREBERERFA. AREE
BEEAER FRATEMERRLIERANTOEE, RAREERT
EFRFASTINGE 6 T / FeFHINE 2 Wo

The project focuses on foundational capabilities, professional depth, and resource cost,
aiming to build multimodal digital experts. It addresses three core questions: 1.To de-
velop highly trustworthy domain-specific models and elevate the application standards
in serious scenarios; 2.To match human expert knowledge levels and achieve ultra-low-
cost human-machine collaboration; 3.To follow a path from general to specialized to
edge-side deployment, enabling rapid adaptation across diverse industry applications.
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The research covers four key components:
a cloud-chip collaborative computing infra-
structure (a computational hub supporting
training, evolution, and scaling of digital
experts), a multimodal human-machine
interaction foundation (a critical element
enhancing usability and naturalness), a
multimodal domain-specific cognitive brain
(a vital carrier enabling strong reasoning,
learning, and evolutionary capabilities),
and a high-reliability multimodal intelligent
agent (the fundamental factor ensuring
real-world industrial applicability). By ex-
ploring cutting-edge technologies across
these four dimensions, the project has
achieved systematic research outcomes.
Its innovations-summarized in the technol-
ogy matrix as “miniaturized model refine-
ment on chip for edge devices, end-to-end
integration of large models with interac-
tion, multimodal digital humans combining
emotion and intelligence, and knowl-
edge-enhanced, highly trustworthy large
models”-have received strong endorse-
ment from international academicians and
expert panels. The technology evaluation
has earned six international-leading and
two advanced-level recognitions.
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Project Outcomes Feature Large-Scale Multi-Domain De-
ployment, Generating 3.2 Billion Yuan in Value and Inte-
gration into the Huawei Ecosystem
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The project’s algorithms, tools, and re-
sources have been applied to Al interac-
tion chips, decision-support tools, digital
human customer service, educational
tablets, government Q&A platforms, and
other software and hardware products
across multiple domains including home,
healthcare, cabin, transportation, public
administration, finance, education, and
urban comprehensive governance. These
solutions serve over 262 million users,
with the platform reaching a monthly peak
of over 1 billion calls. The chips have
shipped nearly 100 million units, enabling
more than 100,000 types of devices and
collaborating with over 51,000 partners,
generating economic benefits of 3.201
billion yuan (3.126 billion directly and
0.75 billion indirectly). The project leader
led the development of a series of model
kits integrated into Huawei’s computing
product line, earning recognition as one
of Huawei’s Most Valuable Teachers (only
18 globally) and receiving the Ministry of
Education-Huawei Pillar Teacher Award.
As chief editor of two textbooks for edge-
chip education, he won the Huawei ICT
Outstanding Textbook Award (only 20
textbooks worldwide). Core technologies
have been applied to reform in healthcare
and education systems, optimization of
government service efficiency, grassroots
community governance, and emergency
management, achieving significant social
benefits.
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Paved the Way for Industrial-Grade Al Deployment, Earn-
ing 6 Internationally Leading Recognitions and Over 100
International Awards

DERTHIIEY “@RRE + T BRI + IR A UL + Bhtigik”
AR A SRR RS RN AR, #ET AL “RARRE”
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TPAMI 4 + UCV 1 /R), —1F /@WK IEEE MEREIEXR 7, 4R
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MEIFR. AWE X E= - ZER., 2EERERAEZE—FR. HRNSEA
AREWE. EFREITENREE (100+ 1), RAMESIFRRERE; &
RIREFFICINE 6 Tl FTHIAE 2 Blo

The project successfully validated the superiority of the closed-loop technical archi-
tecture and pathway, comprising a general-purpose foundation, specialized intelligent
agents, edge-chip optimization, and infrastructure, in industrial-scale applications. This
advancement has driven Al’s evolution from “technological prototypes” to “industrial-grade
products,” providing reusable methodologies for deploying Al models in high-risk scenar-
ios and contributing key practical case studies to the development of trustworthy Al. It
has obtained significant progress and impact in technological innovation and industrial/
social benefits. The project generated 895TB of high-quality data; obtained 18 autho-
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rized patents and 4 software copyrights;
developed 3 national standards and 1
group standard; published 37 papers
(including 4 in TPAMI and 1 in IJCV),
with first authors/corresponding authors
receiving 7 best paper awards at top IEEE
conferences; edited 2 outstanding Huawei
textbooks; received 8 provincial/ministe-
rial science and technology first/second
prizes for Foreword 1/Foreword 2; led the
team to win the Ministry of Industry and
Information Technology Innovation Award,
AWE Applan-Core Award, first prize in the
National Smart Medical Insurance Com-
petition, double crown in the World Robot
Competition, and international authori-
tative evaluation champion (100 items),
and received in-depth coverage by CCTV
Focus Interview; technology recognized
as internationally leading in 6 items and
advanced in 2 items.

127




Fl¥i 2%  CHARM OF SCIENCE AND TECHNOLOGY

REMLAREEITYIERRESIEXBRARASRA
Intelligent Decision Engine for Large-Scale Airline Planning: Key Technologies
and Applications
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Intelligent Decision Engine for Large-Scale Airline Planning:
Key Technologies and Applications
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“Tiance” Airline Solver

EfSERE (TR BRAR S
SSN yD\g?al Intelligence Technology Co., Ltd. ENA&EUT%}N ﬁ

MTEEITERMBERAIEN S Z2E TR OIT, AMBEMATAEBEEMIRFNA “RE” MTKE
28, SEMEERIIERTEKT, HMRASTESIMNERIRAEEZRMNERMER, ITHEMTIZEREH
Introduction
Airline Operational planning is the core component for airlines to reduce costs, improve efficiency, and ensure safe operations. This
project has developed “Tiance” Airline Solver with fully independent intellectual property rights, achieving internationally advanced

comprehensive performance. It drives the intelligent transformation of civil aviation operations control from experience-driven to algo-
rithm-driven, establishing a new paradigm for aviation operational decision-making.
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“Tiance” Has Achieved Systematic Breakthroughs in Three Dimensions: Airline Busi-
ness Models, Algorithms, and Engineering Architecture, Overcoming the Challenges of
Solving Ultra-Large-Scale Airline Operations Scenarios

MEEETHERRESE “REK” W T RORARKBRHERBBAERAGE. BERETmERKBIMER,
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WEHER, ZOEZE, TREMZAUERFGREEIMRTN SHRUEMNEELNSHEERTRBSLIRN
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“Tiance” intelligent decision engine for airline planning has overcome the long-standing reliance on international commercial solutions
for core technologies and the lack of domestically developed decision products. It has broken through the bottleneck of insufficient
solving efficiency of China’s general-purpose solvers in ultra-large-scale, multi-variable, strongly constrained scenarios. lts overall
performance has reached the internationally advanced level, with complete independent intellectual property rights across three di-
mensions: airline business models, algorithms, and engineering architecture. Parameterized automatic modeling enables lightweight
modeling of multi-dimensional spatiotemporally strongly coupled constraints, while the event-triggered mechanism supports incre-
mental rescheduling and rolling horizon optimization, ensuring the real-time responsiveness and robustness. The distributed parallel
hybrid algorithm compresses computational time for core scenarios from the hour scale to the minute scale, with overall performance
surpassing that of leading international commercial solvers by a factor of 1.5. The common framework realizes unified management
and coordinated scheduling of models, data, rules, algorithms, and solvers. The unified intelligent decision platform supports plan
adjustment and human intervention, forming a closed-loop decision process that seamlessly integrates algorithm-generated solutions
with manual refinement and optimization.
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Enabling End-To-End Intelligent Upgrading of Airline
Planning
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\Jl =

B

ERARSIT
ESEEAR0+

') m
n =

*

AT 0%

TR

¢ ¢
|

AL MRS

AREFRE

366330

&  BAREHGER

I/ EBRRK1220

en
| I N
Fleet Assignment
Tox N
Aircraft Scheduling Ground Service Rostering DN
22+ aisline
670+ Rouses
8 @ y =4 900+ Flects:
’ " e RELY
-’ - o *
Crew Rostering. Flight Recovery
o e —— Aveage A Cot Sviogaof o
T 2 2 i [ e 7

T E ISR LR AER

Application of the Intelligent Decision Engine for Airline Planning

130

97.57%, FBEMRARTREES
A MITREZRTAER
HIRFITE 10 DHAERZEA T
BEAR, BB MYIEIRXY R
FHITHEME, PER™=F LK
At 6360 7T, REOFE
1A 3.65, FIJTILYRA 1220 AT,
FIGBRRIM 900 37T0

The project has been implemented on a
large scale across 22 subsidiaries of Chi-
na Southern Airlines Group and airlines
such as Qingdao Airlines, covering six
core operational scenarios: fleet assign-
ment, aircraft scheduling, crew pairing,
crew rostering, ground service rostering
and flight recovery. In terms of operational
efficiency, the time required for weekly
flight plan scheduling has been reduced
from 4 hours of manual work to 1-5 min-
utes, achieving an overall improvement of
30%-70% in operational plan formulation
efficiency, reducing the workload and
labor costs of airline planning personnel.
In the crew scheduling scenario, the sys-
tem supports connection plans for over
2 million flight segments annually, with
computation time reduced from hours to
minutes, minimizing the risk of crew duty
time violations and improving frontline
staff rostering satisfaction. In the ground
staff rostering scenario, shift arrange-
ments for over 500,000 person-times are
completed annually, achieving a success
rate of 97.57%, reducing redundant staff-
ing and training costs. In flight recovery
scenarios, multiple feasible adjustment
plans can be generated within 10 minutes
under large-scale disruptions, effectively
mitigating the impact of flight delays on
passenger travel. Over the three years
since its deployment, total returns have
reached RMB 63.6 million, achieving a
Return-On-Investment (ROI) of 3.65. The
average annual cost savings amount to
RMB 12.2 million, with an average annual
marginal contribution of RMB 9 million.
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Driving the Intelligent Transformation of Civil Aviation Operations Control from Expe-
rience-Driven to Algorithm-Driven, and Setting an Industry Benchmark for Digital and
Intelligent Transformation
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The project has overcome the core technical challenges in the field of airline planning, achieving comprehensive independent innova-
tion across three dimensions: airline business models, algorithms, and engineering architecture. The project has developed “Tiance”,
a dedicated intelligent decision engine tailored to the operations research and optimization scenarios of large-scale airlines, with com-
prehensive performance reaching the internationally advanced level. With full-process independent intellectual property rights span-
ning from the underlying solution kernel to upper-level business applications, the project has transformed the industry landscape of
civil aviation operation control, which had long relied on human experience and international tools. It has addressed the industry-wide
challenges of redundant model development and lack of synergy across different scenarios, driving the transformation of civil aviation
operation control from experience-driven to algorithm-driven decision-making, and setting an industry benchmark for digital and intel-
ligent transformation. The standardized product system enables the rapid replication and deployment of technological achievements
across different airlines, driving the coordinated development of upstream and downstream industries including algorithms, computing
power, and application software. It also provides a replicable model for the intelligent upgrading of the broader transportation domain,
including sectors such as transport and logistics.
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“Tiance” Airline Solver: Setting an Industry Benchmark for Digital and Intelligent Transformation
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The project has established a comprehen-
sive intellectual property system, including
17 academic papers published, 13 in-
vention patents granted, and 12 software
copyrights registered. The achievements
have received multiple honors, including
the Third Prize in the China Southern Air-
lines Smart Maintenance Innovation Com-
petition, the First Prize of the Civil Aviation
Science and Technology Award from the
China Air Transport Association (CATA),
the National First Prize in the XinChuang
Track of the 2025 Digital China Innovation
Contest (DCIC), and the First Prize in the
Transportation Industry Track of the DCIC
2026-XinChuang Track.
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Velldepth Model Matrix: An Intelligent Brain for Comprehensive
Cyberspace Security and Risk Control

RN KIS BYE R
V. Model Matri
R - AERE rm%;‘ag;tmwow;@;gﬂ@

Yuvion - Content Safet
UvionfiContentSaiEty 2 An Intelligent Brain for Comprehensive Cyberspace Security and Risk Control g A
A% / Content | P N ( . [ - Y 3% / Behavior

IR - A S RAE

ZenPivot - Business Risk Control
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Collaborative Protection
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The Velldepth model matrix consists of three base models—Yuvion, XekRung, and ZenPivot—serving content safety, cyber-
security, and business risk control. Together, they build an intelligent protection framework spanning content, environment
and behavior, enabling a closed loop of risk discovery, analysis, and response for digital security governance

M2 mEERRRERAT €2 Alibaba

Alibaba Group

E1H
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Introduction

Velldepth is Alibaba’s domain-specific model system for digital security governance, covering content safety, cybersecurity offense and
defense, and business risk control. It builds an integrated intelligent protection foundation across key security scenarios. The models
have achieved industry-leading results in multiple authoritative evaluations and have been deployed at scale, significantly enhancing
capabilities in risk discovery, analysis, decision-making, and response, while supporting the intelligent upgrade of digital security gov-
ernance.
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VeIIdepth Breaks Through Key Bottlenecks in Security In-
telligence, Establishing an Internationally Leading Foun-
dation Model System for Digital Security Governance
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Velldepth addresses major challenges in digital security governance, including evolving
risks, escalating attacks, and highly adversarial business scenarios. It systematically
overcomes key limitations of general-purpose large models in security applications, such
as insufficient domain knowledge, weak complex reasoning, limited robustness, and de-
ployment difficulty. The project proposes an Al-native training methodology for security,
unifying risk recognition, knowledge injection, complex reasoning, strategy optimization,
and tool use; pioneers an Agentic RL-based self-evolving offense-defense training
system for continuous learning in dynamic adversarial environments; introduces a du-
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al-engine collaborative architecture for risk
control that combines real-time response
with deep analysis; and establishes an
evaluation and knowledge-engineering
standard system for security foundation
models. These innovations have achieved
internationally leading results across con-
tent safety, cybersecurity, and business
risk control, including up to 19.76 percent-
age points over open-source counterparts,
an overall lead of 12.5 percentage points
across 15 cybersecurity evaluations over
comparable international models, and
18.9% improvement in CTI extraction.
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Velldepth Enables Large-Scale Deployment, Establishing
Digital Security Governance Infrastructure with Econom-
ic, Social, and Environmental Value
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Velldepth has been deployed at scale across Alibaba’s three core governance domains
of security, content, and risk control, covering more than 100 subdivided risk scenarios
and supporting over 10 major business lines, including Taobao, Tmall, Xianyu, Alibaba
Cloud, and DingTalk, with average daily calls reaching the hundreds of millions. Lever-
aging multimodal understanding, complex reasoning, cross-scenario transfer, and auton-
omous analysis, it has delivered strong results in real high-concurrency environments:
overall operational efficiency improved by over 30%, more than 70% of piece-rate traffic
in content governance was automated, and risk-control case analysis can now generate
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100-million Scale

reports and strategy recommendations
within minutes. The system has effectively
reduced losses from fraud and black-mar-
ket attacks while supporting platform
stability and business growth. Serving
more than one billion users, Velldepth
has achieved 100% coverage in politically
sensitive content detection and over 90%
accuracy in complex personal information
protection workflows, while also contribut-
ing to copyright protection, product gover-
nance, and wildlife-related public-interest
governance. It has become a replicable
and scalable paradigm for intelligent digi-
tal security governance.
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Velldepth Drives Digital Security from Rule-Based to Cog-
nition-driven Governance, Reshaping the Path to Intelli-
gent Security Industry Upgrading
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Velldepth has built a systematic security intelligence framework across content safety,
cybersecurity offense and defense, and business risk control, generating important influ-
ence on technological progress and industrial upgrading in digital security. Technically,
it breaks through key challenges in domain knowledge modeling, complex reasoning,
self-evolving offense-defense training, and collaborative decision-making, demonstrating
that foundation models can evolve from traditional recognition tools into core engines
for threat assessment, chain inference, and strategy generation. This substantially ex-
pands the application boundary of Al in security. The project has produced more than
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Toward Intelligent Digital Security Governance
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40 high-level international papers, over
10 patents, and a dedicated evaluation
standard system, with publications at
CVPR, ACL, ICML, and ICSE, and mul-
tiple authoritative awards. Industrially,
Velldepth drives the security sector from
fragmented, point-based capability supply
toward platform-based, systematic, and
collaborative intelligence, accelerating the
transition from labor-intensive to knowl-
edge-intensive development and providing
a strong model for cybersecurity industry
upgrading and high-quality digital econo-
my growth.
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Establish Evaluation Standards and Outcome Transfor-
mation System for Secure Large Models to Build Capa-
bilities for Sustained Innovation and Industry Demonstra-
tion
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Beyond its core technical breakthroughs and large-scale deployment, Velldepth has es-
tablished a relatively complete support system for evaluation, validation, and technology
transfer. The project has developed a multi-layered assessment framework covering
model capability, scenario effectiveness, and business performance, forming a closed-
loop evaluation mechanism across content safety, cybersecurity, and business risk con-

IE S RRECNFEIFHER

trol. Among them, CS-Eval has become
a representative benchmark reference in
the field of security foundation models.
The project has produced more than 40
high-level international papers and over
10 patents, with publications at CVPR,
ACL, ICML, AAAI, EMNLP, IEEE S&P, and
ICSE, and has supported industry-aca-
demia collaboration with multiple universi-
ties. Yufeng xGuard, derived from Yuvion,
has become a representative Al safety
guardrail model. These achievements
further strengthen the project’s academic
influence, peer recognition, and industrial
demonstrative value, providing strong
support for continuous iteration, third-party
evaluation, and broader industry adoption.
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Key Technologies and Applications of Machine Vision Intelligent Perception
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Introduction

To address the challenges existing in machine-vision-based intelligent perception, this project proposes complete visual information
acquisition technology, refined boundary localization technology and intelligent path planning technology. Intelligent processing equip-
ment including automatic semiconductor dicing-sorting machines and chamfering machines, as well as intelligent defect-inspection
equipment, have been developed, achieving remarkable economic and social benefits.
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1.To tackle the challenge of difficulties in acquiring complete visual information, it propose an accurate image distortion correction
method with explicit sequential distortion characterization, and establish a robust multi-camera alignment model based on isomor-
phic-parameter heterogeneous transformation. Independently controllable industrial cameras with high resolution, low noise and high
frame rate are developed, and a panoramic visual-information acquisition device is realized.

2.To address the challenge of difficult boundary localization for defect regions, an efficient human-machine collaborative pixel-level
annotation architecture is proposed. A complex-boundary localization method via multi-scale feature aggregation is put forward, and an
intelligent defect-detection system integrating multi-source pre-trained learning is constructed. A continuously-evolving segmentation
technique constrained by historical representations is invented. The missing-detection rate is lower than 2%., outperforming contempo-
rary counterparts by one order of magnitude.

3.To cope with the challenge of difficult processing-path planning, a semantic-map-guided optimization method for dicing-sorting paths
is proposed, and an adaptive-grinding chamfering path-planning technology is invented. The dicing-sorting and chamfering process for
special-shaped semiconductor wafers is achieved. The dicing-sorting and chamfering accuracy is improved from the millimeter level to
the micrometer level.
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We have cultivated 3 high-level national talents, 1 IEEE Fellow,
and 1 awardee of MIT Technology Review Innovators Under
35 China, etc. .

This project develops the image-acquisi-
tion devices (industrial cameras with high
resolution, low noise and high frame rate),
vision systems (intelligent vision-based de- 71 B i S 98 A R 1505

Application of the achievements
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fect-detection system, and intelligent vision system for dicing-sorting and chamfering of
special-shaped semiconductor wafers), fabricate equipment (intelligent defect-detection
device, special-shaped semiconductor wafer dicing-sorting machine and chamfering ma-
chine). A series of intelligent machine-vision products have been formed and applied to
industries including semiconductor processing, defect inspection, and industrial camera
manufacturing. This project has successfully developed China’s micron-level automatic
dicing-sorting machine and chamfering machine. The self-developed intelligent defect-in-
spection equipment has been deployed at leading enterprises such as BOE, Sharp and
Flat Group, as well as more than one thousand printing enterprises, achieving the No. 1
market share nationwide. This project has generated economic benefits of 5.591 billion
RMB in the past three years. Relevant achievements have won honors including the
First Prize for Science and Technology Progress of the Chinese Institute of Electronics.
The project has fostered 3 national high-level talents, 1 IEEE Fellow, and 1 recipient of
MIT Technology Review Innovators Under 35 (China Region).

EfFcEEEH, NESMEREENHEOHFEIMUREN
RZF

Internationally Leading Appraisal Backing: Machine-Vi-
sion Equipment Replaces Imports and Achieves Large-
Scale Application

BN EF) 57 W, Bi0HE 17 W, HIEARAE 3 W, &% IEEE
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We have obtained 57 authorized patents and 17 registered software copyrights, and
formulated 3 standards. Nine papers have been published in IEEE TPAMI, with over
16 000 non-self citations (the highest single-paper citation reaches 3 576). Our work has
been recognized by Nobel laureates, Turing Award winners, and 142 |IEEE Fellows. Ap-
praised by an expert group led by Academician Dai Qionghai, the overall technology has
reached the international advanced level; in particular, the semiconductor crystal-phase
boundary positioning technology, as well as wafer dicing and chamfering technologies,
have achieved the internationally leading level. We have developed China’s micron-level
automatic dicing machines and chamfering machines to substitute imported equipment.
The automatic-planning technology for multi-shape machining paths of special-shaped
semiconductor wafers outperforms that of imported counterparts. Intelligent defect-de-
tection devices and equipment have been developed, ranking first in China in terms of
market share. The automatic dicing and chamfering machines have been deployed in
mass-production at large-scale semiconductor manufacturers including CETC No.11 Re-
search Institute. The intelligent defect-detection equipment has been adopted by more
than one thousand enterprises, covering display manufacturers such as BOE and Sharp,
solar-energy enterprises including Flat Glass Group and Tongwei Solar, as well as print-
ing-industry players such as China Banknote Printing and Minting Corporation and Sem-
corp.
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Intelligent Internet of Vehicles System Based on Integrated
Communication, Sensing, and Computing
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Introduction

This project focuses on tackling key technologies such as 5G-Advanced dedicated networks for connected vehicles, IPv6+ based ve-
hicle-cloud compute routing, and end-edge-cloud collaborative scheduling. The ultimate deliverables form a comprehensive outcome
system comprising one system architecture, one system platform, two scheduling engines, three categories of intelligent terminal de-
vices, and five technical solution packages.

HRISASHEER, R 56-A/IPve+ BERAHTR PMESEN. REEAL, 2
ZII0IE W% 56-A EBE R, 1
Building an End-Edge-Cloud Collaborative Computing 2% “20” M&RARER, K
Network with Breakthroughs in 5G-A/IPv6+ Scheduling I iR EMESE. BBSEH, 2
and Multi-Site Verification HREXNESENRAFE, &
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o This work has established a compre-
(5] /\ﬁ% hensive end-edge-cloud collaborative
a et ) .

FRAZRSUD computing-network service system, ef-
& A fectively tackling the challenges of frag-
iy A aNRRER R mented computing resources, stringent
RIBTIZSIANLS BRRFRMEIRTS, TMRMEAIEEERE, REIRIIRMEETRE latency demands, and highly dynamic
service variations in loV scenarios.
e e Architecturally, this project proposes
Internet of Vehicles a carrier-network-based computing
Srsiie Cooemie [ Rl ) network architecture for the Internet of
e e Samn Vehicles, which enables service capa-
— — - bilities geared toward global operations.
User Gateway (&) Computing|Ssvices On the networking front, an end-to-end
e e ConpuingDrakepocig 5G-Advanced dedicated network for
ot connected vehicles has been deployed,

Distrboted Rovting
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along with a dual-20 network technology

(o) i RN \.‘_;\L framework, ensuring stable low-laten-

Sy DisipekougBciion / | cy performance over wide areas. For
& 4 &= e routing, a hybrid vehicle-cloud compute
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L S o centralized and distributed scheduling to
Based on the service requirements of remote driving and the network status of the vehicle cabin, it selects the optimal path SUppOrt f|eXIb|e, dlﬁerentlated Integrated

to ensure end-to-end link reliability.
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computing-network services. With IPv6+, this project has built an end-to-end solution for the loV that delivers intelligent network aware-
ness and multi-domain fault isolation. Additionally, an integrated scheduling platform has been developed, achieving breakthroughs in
lightweight end-side processing and vehicle-road-cloud coordination. Furthermore, a testbed integrating MEC and C-V2X has been set
up in the Beijing-Tianjin-Hebei urban cluster, and we have released the Remote Driving 2.0 product along with a collaborative autono-
mous parking solution, with successful verifications carried out in Tianjin, Suzhou, and other cities.

BMSHEEERE, XNERM SESHE
Deploying Smart Transportation across Multiple Scenar-
ios, with Commercial Rollout and Ecosystem Collabora-
tion

FMEET 56+ BRM—A K" SERMEZOKRA, ITETH W.
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This project leverages two foundational technological pillars-“5G-enabled integrated
computing and networking” and vehicle-infrastructure cooperation (VIC)-to develop a

PEBESFE L TARERS

scalable, scenario-adaptive intelligent
transportation application system. The
system has been deployed across di-
verse operational environments, including
open-pit mines, industrial parks, public
road networks, and original equipment
manufacturer (OEM) operation and
maintenance ecosystems. Economically,
the project delivered several landmark
achievements: In 2022, a province-wide
deployment of fully autonomous mining
transportation systems was successfully
launched in Shanxi Province, resulting
in substantial reductions in both labor re-
quirements and operational expenditures.
The initiative received high commendation
from the Shanxi Provincial Party Commit-
tee and Provincial Government and has
been officially designated as a provincial
key demonstration and promotion project.
Concurrently, Yibin established an open-
road vehicle-infrastructure cooperative
demonstration line, thereby establishing
a scalable and replicable smart mobility
business model. In 2024, the project de-
livered a customized computing-and-net-
working monitoring solution for BMW,
introducing a hierarchical, tenant-isolated
management architecture that significantly
enhanced operational agility and resource
efficiency. Socially, the project advanced
public-facing intelligent mobility services:
In the Boao Dongxiu Island 5G vehicular
networking demonstration zone, four cate-
gories of autonomous mobility services-in-
cluding driverless taxis and autonomous
shuttle buses-were launched and operat-
ed continuously. In Beijing Yizhuang and
the Suzhou International Expo Center,
Al-powered autonomous parking systems
were deployed, markedly improving user
convenience, space utilization, and park-
ing throughput. Furthermore, the project
spearheaded the establishment of the
“IPv6+ Computing-Network-Vehicular
Networking Joint Innovation Laboratory”,
catalyzed the growth of the OpenV2X
open-source community, and supported
the development of the Tongxiang “Ve-



hicle-Road-Cloud Integrated Innovation Application Base”, thereby fostering an open,
collaborative, and interoperable industry ecosystem that accelerates cross-sectoral coor-
dination and standardization.

YECHE XM B MR S =i,
FRBHE
Advancing loV Computing-Network Convergence, Accel-
erating Commercialization and Industrial Synergy, and
Driving Digital Transportation Upgrades
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This achievement addresses the low-la-
tency and high-reliability requirements of
the Internet of Vehicles by proposing a
hierarchical computing architecture within
carrier networks. This architecture reduces
vehicle-road-cloud communication latency
to within 5 ms, cutting it by over 50% com-
pared to industry benchmarks. It also es-
tablishes a service-demand-driven sens-
ing technology framework that enables
fine-grained awareness of computing-net-
work status. By integrating IPv6+ with 5G
and Al, a cross-domain interconnected
demonstration platform has been built,
and L4 autonomous parking solutions
along with efficient OTA upgrade schemes
have been introduced, which significantly
improve edge computing efficiency and
resource utilization. The achievement
drives the evolution of the loV from “mere
connectivity” toward “integrated computing
and networking”, fostering cross-industry
coordination of standards and ecosystems
among telecommunications, automotive,
and transportation sectors. Through cen-
tralized management of computational
resources, standardized interface design,
and seamless integration of heteroge-
neous multi-source data, large-scale de-
ployment of roadside infrastructure can be
significantly accelerated. This approach
yields scalable, replicable implementation
models for autonomous driving and intel-
ligent transportation systems—thereby
facilitating the industry’s transition from
pilot validation to commercial deployment.
Moreover, it enhances cross-sectoral
coordination efficiency across the value
chain and serves as a strategic enabler for
upgrading digital transportation infrastruc-
ture and cultivating an emerging intelligent
mobility ecosystem.
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High-Efficiency Photovoltaic Tracking System Based on
Micro-Spatiotemporal Irradiance Forecasting and Intelligent Operation
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Technical architecture diagram of micro-spatiotemporal irradiance forecasting and intelligent tracking system based on ground-based cloud images
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Shanghai Jiao Tong University
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Trina Solar Co., Ltd. EE K
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Introduction
This achievement is an integrated software-hardware intelligent PV tracking system that builds a full-link digital-intelligent management
system covering sensing, forecasting, tracking and O&M, enabling intelligent management throughout the entire lifecycle of PV power

plants. Deployed in over 700 plants across more than 60 countries worldwide, it effectively improves power generation efficiency and
drives the intelligent upgrading of the PV tracking industry.
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Overcome Micro-Spatiotemporal Irradiance Forecasting
and Micro-Shading Reverse-Tracking Challenges, Invent
Maintenance-Free 3D Spherical Bearings, and Achieve an
Internationally Leading 3.24% Power Generation Gain
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The project invention, titled “Method for Estimating Direct Irradiance Fraction Using Dual Pyranome-
ters,” won the Silver Award of the 25th China Patent Award
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This project has developed a multi-view
ground-based cloud image micro-spatio-
temporal irradiance forecasting technology
and a multi-view cloud image acquisition
system, achieving square-meter-level irra-
diance distribution forecasting and 30-min-
ute ultra-short-term irradiance forecasting,
with a prediction error reduction of 14%.
The project has invented a method for
estimating the direct irradiance ratio us-
ing dual pyranometers, and established
a clearness index derivation model that
enables second-level percentile weather
recognition, effectively avoiding misjudg-
ment of false cloudy conditions. This
method was awarded the Silver Award of
the 25th China Patent Award.Meanwhile, it
has developed a micro-shading intelligent
reverse-tracking technology that compre-
hensively outputs the optimal angle group
for global performance, effectively increas-
ing the system’s power generation.

The project has developed a three-di-
mensional spherical bearing technology
for photovoltaic tracking brackets, with 7
global patents granted; the modular split
structure reduces part types to 3; the
PA66+GM30 shell combined with a POM
spherical composite material enables
self-lubrication and zero maintenance
throughout the entire lifecycle.

Combined with fault diagnosis algorithms
and the research application of the Trina
SmartCloud platform, the achievement of
this project can achieve up to 3.24% pow-
er generation gain for PV plants compared
with conventional tracking algorithms.
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GW-Scale Deployment and Top-Six Global Shipments of
High-Efficiency High-Reliability Intelligent PV Tracking
Systems
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The achievement has developed a complete set of technologies for high-efficiency, high-
ly reliable intelligent photovoltaic tracking modules and systems, which are applicable to
a wide range of scenarios including deserts, plains, hills, high-altitude areas, low-tem-
perature environments, highly corrosive environments, ultra-high-temperature regions,
and complex terrains. The achievement of this project has obtained product certifications
and market access qualifications from multiple overseas countries, and has now been

IR .
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The achievement has been implemented in the 250 MW Tongchuan PV Technology “Top Runner” project
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widely applied in numerous large-scale
PV demonstration power plant projects
around the globe. These include the Qing-
hai-Henan +800 kV UHV DC transmission
project — the world’s first ultra-high-voltage
direct-current channel dedicated to clean
energy transmission; the 250MW PV
Technology “Top Runner” Project in Tong-
chuan, sponsored by the National Energy
Administration; and the 8756MW Qatar
Industrial City PV plant, among others. In
total, the achievement has been deployed
in more than 60 countries and over 700
PV power plant projects worldwide, signifi-
cantly improving the overall power gener-
ation of these PV plants.

As of 2025, the cumulative global ship-
ment volume of this achievement has
exceeded 35 GW. Among them, the global
shipment volume in the past three years
reached approximately 23.55GW, gener-
ating sales revenue of about RMB 7.452
billion. In 2025, according to the Solar
Tracker Market Report released by S&P
Global Energy, TrinaTracker’s intelligent
tracking system achieved a global ship-
ment volume of approximately 6.7GW,
ranking among the top six worldwide.
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Establish Group Standards, Standardize Tracking Perfor-
mance Testing, and Drive the Industry Toward Intelligent
Development
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Test method for smart tracking performance of solar tracker
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Trina Solar Co., Ltd., as a participating entity in the achievement, led the formulation and publication
of the group standard “Test method for smart tracking performance of solar tracker”
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In August 2024, the standard Test Method
for Smart Tracking Performance Of Solar
Tracker was officially released. Led by
Trina Solar — one of the co-applicant or-
ganizations of this project — and based on
the achievement of this project as its core
foundation, the standard specifies the test
methods for intelligent tracking perfor-
mance of PV tracking brackets, thereby
laying an important foundation for the
standardized development of intelligent
tracking technology in the PV industry.
The achievement of this project syner-
gistically integrates bracket structures,
intelligent controllers, communication
controllers, cloud-image acquisition devic-
es, data processing platforms, equipment
monitoring platforms, and operation and
maintenance (O&M) equipment, forming
an intelligent PV tracking system that
combines capabilities of perception, pre-
diction, control, protection, and O&M. This
drives the deep integration of the Internet
of Things (loT), big data, and artificial
intelligence with the new energy industry.
The development and application of fea-
tures such as intelligent tracking electronic
control systems, extreme weather pro-
tection strategies, differential over-the-air
(OTA) firmware upgrades, and remote de-
bugging have enhanced the intelligence,
reliability, and on-site deployment efficien-
cy of the products, extending the value of
PV tracking products from pure hardware
manufacturing to encompass algorithms,
data, control, and O&M services.
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Quantum + Energy and Power: Building a Quantum Measurement Framework for
New Power Systems

BF + aEiREN

Quantum + Energy & Power

Building a quantum
measurement system for

the new power system iy o :
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Schematic of quantum measurement and measurement traceability in power systems
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China Electric Power Research Institute Co., Ltd.
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Huazhong University of Science and Technology
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University of Science and Technology of China
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Introduction

R&D Nester in Portugal collaborates with Chinese research institutes and universities on trustworthy power system measurements.
Integrating Josephson quantum voltage standards with diamond nitrogen-vacancy (NV) sensing, the partners develop digital quantum
traceability devices and quantum current transformers, exploring how to extend precision metrology to power system field applications.

EFIRERIENE, HEEESNG
Quantum-Enabled Trustworthy Measurement Connecting Standards with Field Applica-
tions

FREKGBRBREFEETESESHRAIINE, B "BRAERIIREE—HFEN NHl. #1E&
LUEHEREY . EDRFEREE; NV BOLARNBHIRREIIR, REZOENRRKIVARERR, HFR
HESEE. WRAHEEMT 1X10°; EREBBAERE 0.2%. REFEZX 20 kHz, XKEENF 5 cmX5cmX5
cmo BRI, MEHEMER, FURRABIRRRE. TISERMK, SEEREMR. MRRER, (BIRERS),
RETIERES RN,

The team links Josephson quantum voltage standards with solid-state spin resonance frequencies to connect fundamental constants,
frequency references and digital measurements. A programmable Josephson quantum voltage standard transfers reference values
through amplitude and phase synchronization and differential sampling. NV centres measure spin resonance frequencies through
optically detected magnetic resonance; magnetic field distributions and probe geometry enable current reconstruction, while fibre links
provide electrical isolation. Quantum traceability uncertainty is below 1 x 10°. The transformer achieves 0.2% accuracy and 20 kHz
sampling, with a key module smaller than 5 cm x 5 cm x 5 cm. Engineering research covers packaging and fabrication, optical com-
mon-mode noise suppression, microwave modulation and demodulation, and remote module optimization. Temperature compensation,
frequency tracking and position error control support research on remote parameter calibration and traceability networks.
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From Laboratory Platforms to Power System Field Applications

ARMFTREZOBRBFREFREMERRFMERE, PAXEIRCSNGRIE. 8FHRERSHF
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HEPRENEIEFNIEN, REEN. KEMEMN GG, RBAER@NE, 8k 1075 -30 HETER
BoBmlEiRsE, WHL 712 -2025%5T; RRESFITELKE 2 ZXTlRES . BREEMNE
K8 2000 5 B EBIRMAR AT A HIETRIEETE. EMERMARIES 1%-2%, FIRFEBEL 100
1Z -200 ZFEAY. JHHEZ | 0hREY 584 15 -1168 J5 M,

Digital quantum traceability devices and passive quantum current transformer prototypes target in situ traceability at smart substations.
The Portuguese team develops programmable Josephson quantum voltage standards and traceability devices; Chinese partners sup-
port engineering and field validation. Prototypes have undergone grid-connected testing at Hefei’s 110 kV Qianshui Substation and a
dedicated 10 kV customer installation. Long-term stability and accuracy tests and site comparisons will guide refinement, supporting
equipment monitoring, early fault warning and intelligent operation and maintenance. Potential benefit estimates suggest that replacing
some high-end measurement equipment, at USD 100,000-300,000 per substation, could represent USD 0.7-2 billion; calibration-free
operation could save over USD 200 million annually in field calibration worldwide. Smart grid retrofits and upgrades to over 20 million
charging facilities could create a billion-dollar opportunity. Assuming a 1%—2% increase in renewable energy utilization, annual gains
could include 1020 billion kWh of additional clean electricity and 5.84—11.68 million tonnes of avoided CO, emissions.

RAE MG RS R EE
(a) ARB 110k EKZEBI (b) 10kv EZAR (o) KIE 500 kv ] (d) SEIE 110 kV 41

Chinese field validation sites and laboratory prototypes:
(a) the 110 kV Qianshui Substation in Hefei (b) a dedicated 10 kV customer installation (c) a 500 kV laboratory prototype (d)
a 110 kV laboratory prototype
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The achievement bridges quantum standards with field measurements, driving a shift
from staged analogue transfer to direct digital traceability, promoting equipment minia-
turization and digitalization, and spurring the R&D of quantum materials, optoelectronic
devices, microwave control, superconducting devices, and electrical instrumentation.
Related research has yielded 11 granted patents, including one in Japan, 25 papers and
two monographs. The jointly developed quantum current transformer won a silver medal
at the 51st International Exhibition of Inventions Geneva in 2026. The Chinese-led GB/
Z project, Guide to Quantum Current Measurement Methods Based on Solid-State Spin
Systems, is approved for development. Device comparisons, reliability tests and uncer-
tainty evaluation will refine testing specifications and support coordination across compo-

RAEHES

_

nent development, system integration and
calibration services. Connecting quantum
standards with field measurements shifts
metrology from staged analogue value
transfer towards direct digital traceability,
supporting quantum materials, optoelec-
tronics, superconducting devices and
high-end instrumentation. By 2030, the
global quantum precision measurement
market could reach about USD 2.5 billion,
with quantum measurement for power
systems potentially forming a USD 1 bil-
lion segment.
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Portuguese—Chinese Collaboration Advances Quantum
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R&D Nester leads the application, drawing on Portugal’s quantum voltage and digital
metrology platforms. China Electric Power Research Institute supports engineering and
application validation; Huazhong University of Science and Technology supports quan-
tum material preparation; the University of Science and Technology of China supports

i

APRFFABRSHATS

Portuguese—Chinese quantum platform commissioning and technical exchange
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coherent control of solid-state quantum
systems. Through the 2024—2026 quan-
tum metrology cooperation project, the
partners investigate the metrological char-
acteristics of quantum voltage chips and
their traceability applications. Joint exper-
iments, equipment commissioning and
technical exchanges facilitate the sharing
of research methods and engineering ex-
perience, promoting shared technological
outcomes and engineering applications.
The collaboration provides practical sup-
port for the Belt and Road Initiative and
closer China—Portugal intergovernmental
cooperation in science and technology.
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Key Technologies and Applications of 5G-A/6G ISAC
Networks for the Low-Altitude Economy and Three-Dimensional Transportation
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The ICT landscape is shifting from connecting everything to sensing everything. By embedding sensing capabilities into mobile net-
works, 5G-A/6G integrated sensing and communication networks are emerging as a new digital infrastructure that delivers both com-
munication and sensing over a single network, enabling real-time communications, high-precision sensing, and intelligent supervision

for the low-altitude economy and three-dimensional transportation.

R, AJEEHA 56-A/6G BREMSME
5G-A/6G ISAC Networks with High-Precision Sensing and
Reliable Transmission

EEREEFS5ILAER RN BfRaTRRTm. BAK
EBSEAIRERERTRNTZERESFRE, AERESEA. £
REREFEDELIH. RHSBERSERAM. BIRS RIRINEIF Sinc-
CFAR BARENS %, HREBER. ARSBAZRER, KIKEET
REPBIEE, BARNAMTHEEE 905%, FFLDTF 256 NEIFES

EFER SR RLERSERIEN L
T rTTTTT
S e e
B T
S CEAR 049 6 I 9 5 81) - R R kRS BT AR AL

20 A ANV AAAAS WA

+

{BRTFHCA-CFAR, Sinc- CARIMEEIF291%, e
SRR 29.74% IREIRETRER A AL12%
Circle-Fitting Clutter Suppression Deterministic Routing Latency Optimi

s

=g, T2 e e e
g TS T T Sy T
=
3
s -
Test Run
@ Betor Optinicnton —@— Afe Optizaion

SCR Improvement over MTI: 37.46% to 71.70%

Sinc-CFAR Target Detection a0

if e W ig A AWM AAAAV VNN
1 B

B :

Latency (ms)

Test Run

m ——— After Opti

"""" e - g End-to-End Latency Jitter Reduced by
Sinc-CFAR: +12.91% Detection Probability, -29.74% False Alarm Approximately 12%
Probability vs. CA-CFAR

ZIRBAER 5 MR IR S (LR

Performance of Multi-Source Sensing Enhancement and Network Latency Jitter Optimization

B, MINRSERZELY 96%; @
BohSSEMERE, WEET
SIS MERSHERE S
RBEERBLANE], IR, Fx
MR ERHE, MBI
IHBYIERI Bh 04T 12%; H—FH
e TR FTEEEIRES, 18
IXRPBREAREZEREEADEFRL
#HKF,

To address the challenges of clutter
interference in detecting low-altitude,
slow-speed, and small (LSS) targets,
unstable cross-domain transmission of
sensing data, and complex spatiotemporal
modeling in low-altitude economy and
three-dimensional transportation scenari-
os, this achievement delivers coordinated
innovations in sensing, transmission, and
modeling. It proposes multi-target bal-
anced sensing, circle-fitting-based clutter
suppression, and Sinc-CFAR target de-
tection methods, while ISAC, vision, and
radar data for multi-source perception.
The system achieves sensing accuracy
ranging from meter level to sub-meter lev-
el, a target detection success rate above
95%, simultaneous tracking of at least 256
targets, and a trajectory recognition accu-
racy of approximately 96%. For dynamic
heterogeneous network environments, a
flexible resource adaptation and path op-
timization mechanism is developed based
on service characteristics and network
conditions, enabling on-demand orches-
tration of time slots, bandwidth, and links,
with approximately 12% reduction in over-
all end-to-end latency jitter. In addition,
an all-domain spatiotemporal digital twin
modeling capability has been established.
The relevant key technologies have been
evaluated by experts as reaching an inter-
nationally advanced level.
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Demonstration of 5G-A/6G ISAC Applications in Low-Altitude Economy, Smart Ocean and Digital Transportation
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Building on the key technologies of
5G-A/6G integrated sensing and com-
munication, this achievement has estab-
lished a portfolio of applications covering
diverse scenarios across low-altitude
airspace, water surfaces, and road trans-
portation. During the Harbin Asian Winter
Games, the system supported low-altitude
UAV supervision, abnormal event alerts,
and surface vessels detection, enhancing
security capabilities for major events. In
the Anyang Low-Altitude Demonstration
Zone in Henan, it was applied to route
planning and obstacle avoidance verifica-
tion. In Qingdao, it enabled supervision
and remote operation of vessel, and nav-
igation video monitoring. At Beijing Shou-
gang Park and other sites, it supported
the sensing, recognition, localization, and
tracking of road traffic participants. These
deployments have led to replicable, indus-
try-ready solutions, generating cumulative
economic benefits exceeding RMB 10
million and providing a practical pathway
for large-scale adoption in low-altitude
economy, smart ocean applications, and
digital transportation.
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ISAC Industry Development through Standardization and
Ecosystem Collaboration
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This achievement contributes to global standardization and ecosystem development for
integrated sensing and communication. The project team has participated in standard-
ization activities within ITU, 5GAA, TM Forum, CCSA, and the IMT-2030 (6G) Promotion
Group, and has undertaken nearly 10 international standardization projects. More than
10 international patent applications have been filed in major markets including the Unit-
ed States, Europe, and Japan. Through collaboration among operators, universities,
and equipment vendors, the project has built an innovation chain spanning research,
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standardization, equipment development,
network deployment, and industry appli-
cations, supporting scalable ISAC deploy-
ment and the evolution from 5G-Advanced
(5G-A) to 6G, while supporting industrial
upgrading in the low-altitude economy,
smart ocean and intelligent transportation
sectors.
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Integrated Perception and Behavior Learning for Robotic Dexterous Manipulation
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Introduction

This project proposes the Bcent integrated embodied intelligence framework to address the core bottlenecks of passive perception,
sparse knowledge, and transfer difficulties in robotic dexterous manipulation, which unifies active perception, knowledge-driven learn-
ing, and morphology-behavior co-evolution, constructs a physical-digital system-driven skill learning system with virtual-real interaction,
enables autonomous acquisition and continuous evolution of cross-scenario general manipulation skills, and has been validated in
large-scale applications across aerospace, 3C manufacturing, and medical rehabilitation.
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Proposing the Integrated Bcent Theoretical Framework
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This project addresses the challenges of
robotic dexterous manipulation in open
and dynamic environments, overcoming
the core bottlenecks that have long con-
strained embodied intelligence —namely,
perception—action decoupling, insuffi-
cient skill generalization, and unreliable
sim-to-real transfer. By proposing the
integrated “Bcent (Body-Knowledge-Ac-
tion)” theoretical framework, the project
achieves the following breakthroughs: At
the perception level, it reveals the mech-
anisms of efficient multi-scale object dis-
covery and unified multi-modal represen-
tation, developing anchor-free detection,
hyper-feature fusion, and visuo-tactile
fusion methods. This enables a transition
from passive perception to active unified
perception, with the FoveaBox method
receiving the Marr Prize recognition and
being listed as an ESI Highly Cited Paper.
At the cognition level, it establishes a
multi-dimensional, multi-level knowledge
representation for manipulation skills
and a physical-digital system modeling
theory, for the first time deriving an upper
bound on the sim-to-real transfer poli-
cy bias, thereby providing a theoretical
guarantee for large-scale skill learning. A
knowledge-driven 3C intelligent assembly
system has also been constructed. At the
behavior level, it proposes morphology-be-
havior co-learning and geometric equiva-
riant reinforcement learning, overcoming
barriers to policy transfer and autonomous
evolution across heterogeneous robots.
Physical systems such as rigid-flexible
coupled bionic dexterous hands have
been developed. Related results have
been published in top journals including
TPAMI, Engineering, and Nature Machine
Intelligence, and the work has been invit-
ed for a Plenary Talk at ICRA 2021 and a
Keynote at IROS 2025. The technologies
have been successfully applied to major
scenarios including on-orbit satellite main-
tenance, precision mobile-phone assem-
bly, and medical rehabilitation, achieving a
fundamental leap for robots from “passive
response” to “autonomous understanding
and continuous evolution”.
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The Bcent (Embodied Cognition-Action)
theoretical framework investigates theo-
retical methods for intelligent perception
and behavior optimization during robotic
precise manipulation. It constructs a phys-
ical-digital system with virtual-real interac-
tion that incorporates physical characteris-
tics, enabling knowledge-guided learning
and enhancement of general manipulation
skills across diverse scenarios and tasks.
The outcomes have been applied to as-
sembly scenarios including mobile-phone
loading/unloading, front cameras, SIM
cards, flexible flat cables, and coaxial ca-
bles, with pilot demonstrations on BYD’s
trial production line that have significantly
improved assembly efficiency, and the
work received a Gold Medal at the Inter-
national Exhibition of Inventions Geneva.
The related technologies have also been
extended to on-orbit satellite maintenance
and precision warehouse operations, gen-
erating cumulative economic benefits of
approximately 660 million RMB.
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The project’s related technologies have achieved large-scale application and recognition
across multiple domains: In consumer electronics manufacturing, core technologies
have been successfully applied to the production of Xiaomi’s diverse electronic products.
The channel-switching multi-task perception technology enables simultaneous execution
of multiple tasks—such as defect segmentation and dimension measurement—within

B R
BERERARES M
HE AT, WA
HAES . |

RXBEATERERFRAR

i kR AE P
HRIH : A Frak

® R KGR (FERE)

7: KJGX-2025-1-A-R01

HREKRAS
World Internet Conference

a single detection model, effectively re-
ducing the number of inspection devices
on production lines and lowering com-
putational deployment costs. In medical
rehabilitation, a dexterous prosthetic hand
developed based on these technologies
has been deployed at Beijing Jishuitan
Hospital, the National Rehabilitation Cen-
ter, and the 14th Research Institute of
CETC in Nanjing, significantly improving
the daily living abilities of individuals with
disabilities. The outcomes received spe-
cial coverage by CCTV, and the prosthetic
product has passed professional testing
and obtained CNAS certification, affirming
its quality and performance. The proposed
high-resolution tactile perception method
has been extended to fabric defect detec-
tion, markedly enhancing detection accu-
racy and earning a nomination for the Best
Paper Award at ICRA 2021. The dynamic
spatial modeling technology has also been
adapted for human motion tracking and
movement assessment in rehabilitation
robotics, supporting quantitative analysis
of rehabilitation outcomes.
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2025 Wu Wenjun Artificial Intelligence Science and Technology Awards
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OEX SuperPod: Building TCO-Optimal Al Factories with Openness and
Collaboration
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HEAAREMRUCLBFAERNENEE. ERHERSZSY BRI, Fra@M#EH OEX (Orthogonal
Electrical eXchange) IERTEHEREEERM, B MRS ZEME, B AIBT RKE, WahEMIZFEM T
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Introduction
To overcome the bottlenecks in computing density, interconnect bandwidth, and system scalability brought by Al model scaling, ZTE

unveils the Orthogonal Electrical eXchange (OEX) backplane-free architecture. Built upon openness and decoupling as well as multi-
chip collaboration, this architecture redefines the Al infrastructure, driving the evolution from “chip stacking” to “system-level synergy”.
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Innovative OEX Backplane-Free Architecture: Sys-
tem-Level Breakthroughs in Al SuperPod via Multi-Chip
Collaboration and Ultra-High-Bandwidth Interconnects
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This achievement tackles three core tech-
nical challenges:

1. Severe signal attenuation and low re-
liability of traditional cabling solutions in
high-density computing scenarios. The in-
novative OEX backplane-free architecture
eliminates all cables within the rack, which
reduces SerDes link length by over 30%
and eliminates 6.5 dB of insertion loss,
thereby achieving high-density integration
of 128 GPUs within a high-bandwidth do-
main in a standard rack.

2. Barriers to multi-chip collaboration in
the ecosystem. The OEX architecture
adopts open mechanical and electrical
interface specifications, supporting flexible
combinations of CPUs, GPUs, and DPUs
from multiple vendors. It compresses the
adaptation cycle to 3-6 months, fostering
an open, decoupled ecosystem.

3. Interconnect bottlenecks in large Al
model training. With advanced switching
fabric built on high-capacity switching chip,
the architecture boosts interconnect band-
width to the terabit-per-second (Tb/s) level
and reduces latency to below 100 nano-
seconds, enabling interoperability and
ultra-high-bandwidth interconnects among
GPUs to meet the demands of large-scale
Al model training and inference.
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“OEX Computing Power Container”: Accelerating Hetero-
geneous Chip Adaptation to Significantly Cut Costs and
Scale Deployment
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The OEX architecture has been deployed at scale across multiple Al computing centers
in the Internet and telecom sectors.

In terms of economic benefits, the OEX backplane-free architecture eliminates thou-
sands of high-speed cables and connectors within the rack, significantly reducing fabric
costs. Through full-stack synergy across chips, equipment, clusters, and software, it sub-
stantially lowers per-token compute costs. In addition, the compute simulation platform
supports pre-deployment configuration optimization powered by digital twins, mitigating
technology sourcing risks and shortening integration and debugging cycles.

As for social benefits, the OEX architecture has completed compatibility with multiple
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Reshaping the Al Infrastructure Through System-Level
Synergy and Leading Intelligent Computing Standards
Toward Open and Green Development
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mainstream GPUs, breaking the monop-
oly of high-end compute resources and
lowering the threshold for SMEs to access
high-performance Al compute resources.
Meanwhile, with fully open mechanical
and electrical interfaces and the innovative
front-loaded development process, the
architecture compresses the cycle from
chip launch to commercial deployment to
just 3—6 months. By providing unified en-
gineering specifications and a replicable
paradigm, it greatly shortens adaptation
cycles for upstream and downstream
partners, and supports standardized in-
tegration of heterogeneous chips, driving
the computing industry toward inclusive,
green, and sustainable development.

This achievement drives structural trans-
formation of the computing industry across
three dimensions: technology roadmap,
production model, and industry ecosys-
tem.

Technology roadmap: The architecture
pushes beyond the performance limits
of a single chip by enabling system-level
synergy via high-bandwidth interconnects.
This shifts the key evaluation metric from
peak FLOPs to tokens per watt, thereby
guiding the industry’s pursuit of real-world
energy efficiency.

Production model: With front-loaded
development, ZTE has built the “OEX
Computing Power Container” solution. It
transforms Al infrastructure deployment
from fragmented, project-specific delivery
into a replicable, factory-style production
model. With optimal engineering efficien-
cy, it accelerates the commercialization of



chips and shortens the cycle for business value realization.

Industry ecosystem: ZTE has publicly released the OEX interface specifications through
the ODCC, enabling seamless integration of chips from multiple vendors. This effectively
breaks technological lock-in imposed by closed ecosystems and fosters an open, collab-
orative, and diverse computing ecosystem.

LIRS SR E Al EiligEKIAR SN
Building Long-Term Competitiveness in Al Infrastructure
Through Open Standards and Continuous Evolution
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This achievement is built upon open architecture and standards-driven evolution. ZTE
has established mechanical, electrical, and system interface specifications for OEX in-
terconnects, and promoted the inclusion of related technologies into industry standards.
Through open interfaces, multi-chip collaboration, and standardized engineering meth-
odologies, OEX not only effectively resolves the high-density deployment challenges
of Al SuperPods but also provides a clear path for future evolution over the next 6 to 8
years. OEX was named the “Major Breakthrough of the Year” at 2025 China Computa-
tional Power Conference, and received the WAIC SAIL Award in both 2025 and 2026.
This fully demonstrates the industry’s recognition of its technological innovation and en-
gineering value.
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Tecorigin Heterogeneous Many-Core Architecture:
From Exascale Al Computing Cluster to a Full-Stack Autonomous Al Ecosystem
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Next-Generation HPC+Al Converged Computing System—Tecorigin Hyperlintellix
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Introduction
This achievement delivers the Tecorigin heterogeneous many-core computing system, achieving breakthroughs in three-tier hetero-
geneous integration and end-to-end innovation across chips, hardware and software stacks. It builds exascale Al computing clusters

and an open Al ecosystem for large-model workloads and Al4S research. Supported by industry-university-research collaboration, it
provides high-performance, scalable general-purpose computing infrastructure globally.
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Pioneering the Master-Slave-Micro Three-Tier Heteroge-
neous Integrated Computing Architecture and Achieving
Full-Stack Technological Breakthroughs in HPC+Al Con-
vergence
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This achievement addresses pain-points
in data-center cluster computing by mak-
ing breakthroughs in key technologies:
the master-slave-micro three-tier hetero-
geneous integrated architecture, dynamic
trade-off between in-network computing
and data movement, and low-precision &
mixed-precision collaborative computing.
Through deep coordination among master
cores, slave cores and micro-cores, this
heterogeneous architecture enables fine-
grained computing-resource scheduling
to resolve resource contention under
complex mixed-Al workloads, delivering
a heterogeneous many-core processor
with high computing density and energy
efficiency. The dynamic trade-off tech-
nology boosts on-chip cache utilization.
Supported by high-speed bidirectional in-
terconnection capabilities, it mitigates the
memory-wall bottleneck and data-move-
ment latency in large-scale clusters.
Mixed-precision collaborative computing
raises inference throughput while pre-
serving computing accuracy. A dual-mode
HPC-AIl operating system and the SDAA
hardware-software co-optimized software
stack shorten the adaptation cycle for
mainstream large-language models from
months to days, achieving native com-
patibility with more than forty mainstream
large-language models. Breaking the sce-
nario boundary between high-performance
computing and artificial intelligence, this
technical system extends the computing
foundation to research fields including
meteorology, geophysics, quantum com-
puting and material analysis. It delivers a
complete hardware-software solution for
Exascale-level intelligent computing hubs
and offers a new technical implementation
path for the development of global con-
verged computing power.
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Large-Scale Deployment of Converged Computing Infra-
structure for Open and Shared Applications in Research
and Industry
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Converged Computing Empowers Multi-domain Al4S Research and Industrial Applications

Leveraging the three-tier heterogeneous
integrated architecture and SDAA hard-
ware-software co-optimization technol-
ogies, this achievement has deployed
multiple large-scale intelligent computing
centers and built exascale Al comput-
ing clusters to provide open computing
services for global universities, research
institutes and industrial enterprises. In
cooperation with research organizations,
it advances Al4S research covering me-
teorology, geophysics, quantum comput-
ing and material analysis. It reproduces
representative scientific models such as
AlphaFold3 and supports more than forty
mainstream large-language models. In-
dustry-university-research collaboration
supports talent cultivation in computing.
Boosting coordinated growth across up-
stream and downstream industrial chains,
it forms a full closed-loop from technical
prototype to large-scale commercial us-
age. As an open computing infrastructure,
it underpins the intelligent upgrade of dig-
ital industries and delivers universal con-
verged-computing solutions for the global
research community, creating remarkable
industrial demonstration value and public
social benefits.
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Innovating the Paradigm of Converged Heterogeneous Computing to Drive Technologi-

cal Progress and Upgrade of Digital Industrial System
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This achievement puts forward a brand-new technical paradigm of master-slave-micro
three-tier heterogeneous integration, breaking the performance ceiling of conventional
homogeneous architectures. It addresses common industry challenges including the
memory wall and difficult hardware-software adaptation, offering a new technical route
for global HPC-AI converged computing and diversifying technical paths in the comput-
ing sector. It mitigates the long-standing gap between powerful heterogeneous hardware
and immature software ecosystems, improving the full-stack technical system from un-
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derlying architecture and operating system
to upper-layer applications and advancing
R&D in the intersection of HPC and Al.
It fuels coordinated development across
upstream-downstream chains including
chips, servers, foundational software and
industrial applications, optimizes comput-
ing-industry structure, and accelerates the
shift toward data-and-computing-driven
research paradigms. Industry-education
mechanisms relieve structural talent
shortages and build a virtuous cycle of
“R&D-deployment-talent cultivation”. It
provides computing foundations for dig-
ital transformation across industries and
delivers demonstrative driving effects for
overall digital-industry upgrading.
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Cyberspace Mapping Technology and Platforms
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Introduction

Cyberspace has emerged as a new digital domain parallel to the physical world, yet it has long lacked its own coordinate system,
standardized maps, and systematic mapping capabilities. Inspired by traditional surveying and mapping, the project establishes an
innovative cyberspace mapping technology framework, advances key technologies for high-precision intra-domain and large-scale in-
ter-domain mapping, and builds a global cyberspace mapping platform, providing foundational technological support for cybersecurity,
network operations, and global cyberspace governance.
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Geographic Information System (GIS)”
*u EE{H . . architecture of the physical world.
Pioneering a Cyberspace Mapping Technology System t0  The project led the development of the

Enable Panoramic Understanding of Cyberspace first three foundational national standards
for cyberspace mapping. It developed
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As a new digital domain parallel to the physical world, cyberspace has long lacked its
own spatial reference and systematic mapping methodology. Drawing on traditional
surveying and mapping, the project pioneered a cyberspace mapping science and
technology system. It systematically introduced foundational models and methods for
native cyberspace coordinate systems, cyberspace maps, resource classification, and
the Cyberspace Information System (CIS), establishing a theoretical framework corre-
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From Key Technology Breakthroughs to Core Network
Equipment and a Global Mapping Platform
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The project achieved key breakthroughs in high-precision intra-domain mapping and
large-scale collaborative inter-domain mapping, advancing cyberspace mapping from
technological innovation to commercial network equipment and global platform de-
ployment. For intra-domain mapping, the project pioneered optical network telemetry,
extending telemetry capabilities from the IP layer to the optical transport layer. The re-

sulting device-level solutions have been
commercialized in mainstream equipment
from Huawei, H3C, Accelink, and other
vendors, with related products deployed in
more than 100 countries and regions. The
technologies have also been deployed at
scale across Tencent’s global backbone
network, serving millions of enterprises
and more than 1.2 billion end users.

For inter-domain mapping, the project pio-
neered a large-scale cyberspace mapping
approach based on open Internet resourc-
es. By integrating globally distributed open
resources with resources contributed by
international partners, it has built a global
probe network and cyberspace mapping
platform covering more than 170 countries
and regions and accumulated mapping
data at the hundred-trillion-record scale.
The technologies have been widely de-
ployed across government, telecommu-
nications, Internet services, research and
education, transportation, manufacturing,
and energy, serving more than one million
government and enterprise customers and
1.2 billion end users.
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Large-Scale Inter-Domain Network Mapping
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Advancing Network Mapping Technologies and Expand-
ing New Applications for Cyberspace Maps
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The project advances network mapping from isolated, single-layer observation toward
cross-layer, cross-domain, and globally collaborative mapping. Intra-domain mapping
has expanded from the IP layer to the optical transport layer, enabling core network
equipment to provide high-precision, real-time observability. Inter-domain mapping has
evolved from dependence on dedicated probes toward collaborative use of heteroge-
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neous open resources, enabling sustain-
able and cost-effective global Internet
mapping. Meanwhile, cyberspace repre-
sentation is evolving beyond conventional
topology visualization toward spatial un-
derstanding based on coordinate systems,
maps, and CIS.

Together, these advances are establishing
a technology chain corresponding to the
“remote sensing, map, GIS” model of the
physical world: “network mapping, cyber-
space map, CIS”. This technology chain
promotes the integration of cyberspace
mapping with cybersecurity, intelligent net-
work operations, digital governance, and
other application scenarios. The project
has secured 37 granted invention patents,
including five international patents, and 14
software copyrights, establishing an intel-
lectual property portfolio covering founda-
tional models, key technologies, and plat-
form systems. These achievements are
creating new opportunities for emerging
applications and industries based on cy-
berspace maps and information systems.
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Project-Related Intellectual Property: National Standards, Chinese and U.S. Invention Patents, and Computer Software Copyrights

177




fl4E 2%  CHARM OF SCIENCE AND TECHNOLOGY

| bSURREY |

> cromGauGusTNvERSTAT | T
: GOTNGEN

g

nicis®
e Reanvz,

EIRPE T ENL A EIN R

Global Distribution of Cyberspace Mapping Project Partners

MELEDENSES, HHAREZESFIEHR
Building a Global Collaborative Mapping Ecosystem for
Open Sharing and Cutting-edge Research

MBE KBS 27T NERMMX B ERAME. SRIOTHTE,
MEBZAXNNERDEIMSEME, HENLER. FEEENMMARAK
R, EREHEAENSKRNBANMGE. SZHEERMAR. 2EKNELETE
A& Common Good Cyber M= [a)Mlis TEHIRRE, HXMRENEL
REBEMAS 20255 “BFHENETEHEERE BHaRbl

MEHFE~HERFUARRBRE, Rit &%k CCF-AFKILX 40 &H.
2026 &£, HBA%FT IEEE S&P B One Char to Rule Them All B8R KHA
KA WEY DNS 48508, HIK Pwnie Awards 2026  “Best Innovative
Research” %,

The project has brought together research and education networks, universities, and
research institutions across 27 countries and regions, establishing a collaborative map-

wa
o
D
£

IEESS S N R

EIPr kR FIERR

Application Letters from International Partners
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ping network spanning five continents.
Through shared mapping resources, plat-
form capabilities, and research outcomes,
the initiative benefits tens of thousands of
universities and research institutions and
more than 100 million members of the
global research and education community.
The global mapping platform has been
included in the Common Good Cyber cy-
berspace mapping tools database, while
related achievements were selected as a
2025 World Internet Conference Outstand-
ing Case of Jointly Building a Community
with a Shared Future in Cyberspace.

The project also continues to produce
internationally recognized research, with
40 CCF-A publications. In 2026, One Char
to Rule Them All, published at IEEE S&P,
revealed previously overlooked logical
flaws in DNS resolution and received the
Pwnie Awards 2026 for Best Innovative
Research.
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BEeHIF M R AR ERAR SRERAEA

Key Technologies and Equipment Integration Application of Intelligent Nesting
Optimization System
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Configuration Human- and Object- Macro-Micro Surrogate Enhanced Pricing
Search Theory inspired Strategies Hybrid Mechanism Decoupling Framework

Fundamental Theory for Nesting
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Full Industrial Software Suite R&D
1D Cutting 2D Rectangular 2D Irregular 2D Eacking
. 9 3 Optimization
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General Nesting Algorithms+Custom Industry Software

Optimization
Service Platform
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Guangdong University of Technology Q‘l_’}
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FERERFISL TEHFRUTER, BREERFAUSREERRAGR, ALALRTEFRESHE
&, RUSITUMREEM, STHORAIEITAZIERRRSEK T,
Introduction
Targeting nestingoptimization demands for manufacturing cuttingout, this achievement establishes a technical system for intelligent

nesting optimization and equipment integration. It develops fullrange nesting software and complete equipment, realizes largescale
multiindustry deployment, with multiple core technical indicators reaching internationallyleading levels.
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RIFHHESEEEMRTIXEEAR
Breakthroughs in Key Technologies for Nesting Optimization and Equipment Integra-
tion

BESRE I AAURHERE SRR, ZERAEHEUDE. SMURERESREYRIE. RESTLEEE
RERKERARER, REEN - HRAKHE. ZETIEERNE. R - HENFREGHESE. BENEE
SZAEBFTERBROACITGTE. NERE 4 FXERALTH. 42 FHELPEH, AREREILX 20 R,
23K 2 AT, B=HEERR, BARARLFERHKT, Z4HFFBRARERGL, STMEENE
B F2RLAXBRELEZ,

This work addresses bottlenecks including low efficiency in large-scale nesting computation, poor multiobjective coordination, subopti-
mal coupledproblem solving and long softwaretoequipment integration cycles. Four innovative methodologies are proposed: macromi-
cro grouping nesting, multiobjective hierarchical iterative coordination, strategycomputation hybrid decoupling, and adaptive configura-
tion with digitaltwin virtual commissioning. The portfolio includes 4 U.S. invention patents, 42 Chinese invention patents, along with 20
highquality papers. It leads 2 association standards. Thirdparty evaluation confirms internationallyadvanced overall performance and
internationallyleading 2D nesting utilization; several algorithms outperform counterparts in global public literature.

fFUER BAERSA R : HHRBARK. BiRE. BEOE. £AH |

prerymrry) | ARUGHER R “ﬁﬂiﬂt&?ﬁﬁ |—|§Whl‘ﬂﬁﬂs RESEETS
KR R e R KRR b SERY i

RAREE MBI, SRR, RaME. EiiFt |

BIREEIR ZBiF SREEIRRS HiENERES
BIFRGE HRAL BEIER iHHhERS L4 ELIRi

HEHE Ak Bl #FHLH) fEAR AR s E HEK
TMEH FHEOETRAMRAT ARG, HAT LA THRBREH SN |
Highly Custom Production: Nesting: Large Scale, Many Objectives, Strong Coupling, High Integration |
Challenges Large-scale Nesting Multiple Objectives Coupled Optimization Problems Software & Equipment
Solving Inefficient Coordination Mismatch Solving Suboptimal Integration Slow
Approach Scale Reduction, Hierarchical Iteration, Hybrid Decoupling, Virtual Commissioning |
s
Methods Micro Grouping Hierarchical Iteration Computing [Digital Twin Virtual Commissioning]
Nesting New Method Coordination New Mechanism Decoupling New Strategy Integration New Technology
Develop an independently controlled nesting optimization framework to drive continuous innovation in industrial software and cutting and packing equipment
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SRR EEUAE, RESTEANN

Commercial Deployment of Software and Equipment, Delivering Multifaceted Benefits

BURARMPIZTE , FFR—4E — 4 B AHAF IR, ECE 6 REERIE IBREEES, ERAKE.
3CHEF RE REMRFTIER. RITHEERHFINRMA 3600 RE, EMEE 24000 RE, HEEW 42.22 27T,
FEFIE 6.85 27T, HOFR 10.80 1270, BARARMEIFIAR, BEMFLERSEFYSTL, KHERTLY,.
FETER O MBS AMA, WESMEE, EESFRTIAIELKARS, SHEFEREI RGN,

Proven mature and stable, the solution covers 1D/2D/3D full-spectrum nesting software and six categories of intelligent cutting, pal-
letizing and packaging equipment for furniture, glass, 3C electronics, sheetmetal, leather and shipbuilding industries. More than 3,600
nestingsoftware sets and over 24,000 integrated equipment sets have been sold, bringing incremental revenue of 4.222 billion RMB,
incremental profit of 685 million RMB and exports of 1.08 billion RMB. The technology improves raw material utilization, reduces mate-
rial consumption and contributes to resource conservation. The products have been localized into nine languages, products are deliv-
ered across the globe and have been running stably at multiple leading manufacturers with fieldvalidated performance metrics.
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EhEeIEESR, BESIKFEMHATIRIMA
Building a Collaborative Innovation Ecosystem and Strengthening Global Influence in
Manufacturing

BURIITER. Rk, BE BAREWR, TEEERA. WEFA. BEEMEIF IR,
NEE VR ERERF LR TREERS R, RMEMDERERETETHEEE 42.24%, 2XHHHEER
17.88%. AIE 400 REBREUTLRIR, RESREKMBHIER. MEEHHF. 8. ERE. BHMN
KHRAMBAELH, RESTTUEEMRRI, TAKENBREEREIEAMRLTER,

Through deep collaboration among universities, software firms and equipment manufacturers, a fullvalue chain from algorithm R&D,
software development and hardware integration to industrial rollout is established, delivering complete digital nesting-cutting solutions
for manufacturing. lts flexible panel-sorting equipment holds 42.24% market share in China and17.88 % globally. The technology un-
derpins more than 400 intelligent production lines serving wellknown global manufacturers. With substantial patents on nesting, cutting,
packaging and palletizing optimization and multiple major industrial awards, it provides replicable optimization paradigms for global
custom discrete manufacturing.

B H ik R 4 RRAEE
A AR &m&n'wuz HEHMB LA
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Core Algorithm Systems Integrated Equipment
o VISEHEM ; lae Cuting CNC szti';:‘::xzc(";mtr CNC Panel Saw
E e Ll - — i
| e (P ] S
;. Le Tring

" Panel Packing jass Cifting Layou oy
= “Optimiztion 37 Glass Cutting Layout Cardboard Cutter

RLDEERS. REESNARG)
Core Algorithm Systems, Equipment and Applications
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Al BN FERE— SN RRASR 2MHIPTER A

Demonstration Application of Cross-Domain and Cross-Layer
Cybersecurity Protection for Al-Integrated Vehicle-Road-Cloud System

Bz, K=, P NEBZ—EAXIIEBANERMTT
MEREAIREN =X “\ S5, oI A, UR2ER

g s E R
Ne >

Al M E R — A UBSEERMA R 2P RN E

The Integrated Cross-Domain and Cross-Layer Network Security Protection Architecture of Al Fusion Core for Vehi-
cle-Road-Cloud Integration

BOEE MR AIRAR & |
China Unicom Smart Connection Technology Limited. “xo z@ﬁig i %;’g%

BB TR A RAR

China Unicom Digital Technology Co., Ltd DEKE Ss- K@
’ N cgso IONE | S A
FIER R &IEI& I IRERAR , ‘
China Information Consulting & Designing Institute Co., Ltd. ogx,o ﬁ@iﬁ@ Q}glﬁﬂr\gif
naunicom 4

I"AEAREERRERAR

Guangdong Vecentek Information technology Co., Ltd.
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EMREEMECSEMRUCERANRSEMEREXMN, AIMBL “AlE5R" AROES, REWEE. K. &,
M. D=2, WERESERMNRBEER, MTURAREERRHEAIEHNR 2T,

Introduction

Addressing the systemic security risks in large-scale commercial deployment of intelligent connected vehicles, this project adopts “Al
integration” as its core concept, deeply empowering security protection across vehicles, roads, clouds, networks, and edges. It con-
structs a cross-domain, cross-layer deep defense system, providing a replicable security benchmark for the industry’s large-scale com-

mercialization.

Al Bzh, FERE—IRUMERSHIPER IR
Al-Driven, Integrated Vehicle-Road-Cloud Cybersecurity
Protection System Achieves Innovative Breakthroughs

FMBUATERENLTLMRES |, FTURRELMELE. BE
F. RSBV EREMBMNRHHRSE SR, FRIU4ihEAIZ R REE
73

1 LUEHIBLE SIM FREEHSNINETER: BER2EZES V2X

> BESWEGRRERRTEMRBRSIMFEEY, MEEEDH56 GBAREN, MAHBERMBKIUEHMESR,
NERZ—SHEANEERABERHAOARNZSES

iccio 88
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| RBEEIPRS
EMEALSHRIAIE, BHETAR RENEEFE
| MEHRTLER

X SOAEHHV2XET,
HREUSRIGEBRLEWEMD
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deployment of vehicle-road-cloud integration

Internet of Vehicles
c

FEHBE SIM FAREEHRNER TR RINEFRR

Vehicle-Road-Cloud Security Authentication System Based on a Automotive Super SIM Card as the Trust Anchor Point

CA/X.509 CA JIEH, KIMBEHFEK
LR H & INE, EBE &KX 1000
5K / %, CRL EFTREE 80%s.

A SERMSBRAER: 2B
ZinMiEE Al 115, BiE& UEBAL
WEHEBRRESERAR, TI2EXKm
EEERRH ; 3Bt AI+SOAR =22 =E
IR EEE DR, BIMSNE
e > 95%,

BAIMERBENEELEERSE
17 RIESREERESESHETIF
MEER, REA KW Bt
BENREIZ, BIERNRRERHE
A Bh# 6 A R MG IR S I LY ()
i

4 R AERRRRR 2RI
WEEFERIRN. BITHRIFSH
MR ENEEBANEKR, BE
OWASP LLM Top 10 X\p&, $=#i
8% > 95%,

This project uses artificial intelligence as
the security enabling engine, and is the
first in the industry to achieve a cross-pro-
vincial, cross-level, and strategy-coor-
dinated intelligent networked in-depth
defense security system, forming core
technical capabilities in four dimensions:
1.Authentication system based on auto-
motive super SIM card as the trust anchor:
integrates security encryption algorithms
and V2X CA/X.509 CA dual certificates,
enabling concurrent authentication for
millions of terminals, with certificate sign-
ing reaching 1,000 per second, and CRL
update traffic reduced by 80%.
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RERSBIFEN nz—uwes AR, REFMIUHIRE EESTILARGNRSIE, BEMR 2.Al-enhanced s.ltuatl(-)nal awareness
REImR e ¢ g system: deploys lightweight Al probes at

01 BXEANEHE the edge, integrates UEBA, attack chain
reconstruction and other technologies,
achieving intelligent risk assessment
y . across the entire domain; through Al +
f— SOAR, security incident response is com-

"'::::1: pressed to minutes, with threat detection
wemern i accuracy reaching = 95%.

03 BAESWEARISIINE  Anwern
ZameIn

3.Al-coordinated-enabled virtual-real in-
tegrated security range: breaks through
high-precision simulation and hardware-
in-the-loop integration technology, inte-
grates an Al-driven automated penetra-
tion testing engine, and the vulnerability

The automotive security 1,

standards regulations : : features discovered can be automatically

drive the demand

converted into threat intelligence for re-
al-time synchronization.

4.Cabin large model system-level security
protection: builds a closed-loop system
covering pre-vehicle detection, operation
protection and supply chain governance,
covering OWASP LLM Top 10 risks, with
e— ; interception accuracy reaching = 95%.

ing tool

ment for cyber range

Vehicle  Road

Cloud  Terminal Network

BT A WERT— AR UEH T2t ER

Al-Based Integrated Vehicle-Road-Cloud Cyber Range System for Security Testing

ERZMOLEES, BRSNS ZSHENATERYES

The vehicle-road-cloud-network-edge is fully covered, achieving significant results in
cost reduction and efficiency improvement, as well as demonstrating effectiveness in
multiple application scenarios

HEBRE. B, &, M. 428, ZRATER. JoENBALR, BE2RNHREFNEN. HahESH
@, #hARmT:

LEFAERMRAN: TBERSTEREREFERTERK, FHBR SIM RERIMET AR 30%;
AI+SOAR BRI ER LT EMREF 30%, BFEANFFANETERLFBLTT; Al BENKEEEE LHH
A 2-3 1A,

2 HEMERE: AERNENBIFERNEEMEBRIUENTHREES, BRENERESIREHR
R ; RIETEERMRNE. SURMNME, IR EREFNSNED EE.

3. SR PEEKE 56 W Openlab SREEZESREENRZHAEANNZ2RN; PEEGE
ZEERMBUIRER S AOCEREE 90 Kb HENRE, oA “Bi%& - MK - /R4 - 152 HESH,

The project covers the entire domains of vehicles, roads, clouds, networks and edges, forming a replicable and operable solution. It
has demonstrated excellent economic, social and ecological benefits, as outlined below:

1.Significant cost reduction and efficiency improvement: Mainly serving global mainstream automakers and demonstration zones. The
automotive super SIM card is 30% cheaper than the external attachment solution; Al + SOAR automated response increases safety
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operation efficiency by 30%, saving customers 1 million yuan in annual operation costs;
while Al penetration testing shortens the vehicle model launch cycle by 2-3 months.
2.Remarkable social value: The Al-enhanced real-time protection system injects active
immunity capabilities into the intelligent connected transportation system, reducing the
risk of accidents caused by network attacks; Relying on the low latency and high reliabili-
ty network of the operator, efficient synchronous management of the demonstration zone
cluster can be achieved.

3.0utstanding ecological benefits: The 5G Connected Vehicle Openlab Laboratory of
China Unicom has supported the network security testing of multiple complete vehicles
and components; The China Unicom Connected Vehicle Innovation Consortium brings
together over 90 industrial chain partners, forming an ecological closed loop of “research
and development - testing - drill - operation”.

HREKRAS
World Internet Conference
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( 1LEESIME: “ BE+RETR-E—",
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RENSEAREE2E, RERFMLHER

1.ZGHVSOC: A+SOARSER £ H 440 B
b0 BANTREZES PR, RMERE=295%,
SEPHTERFBAT

PAN
= 2&%7{{;“" 2: KRS+HRNANSEH

The Cost Reduction and Efficiency
’* Improvement Effects Are Remarkable

1.Super SIM Card: "Communication + Security Chip
Integrated", saving 30% cost fo
chip end
Ter 2.Al-driven testing tools: The single full-chain
Layer compliance testing time is shortened from several weeks
to 2 days, significantly improving testing efficiency
5

B
’V 1.Cloud VSOC: Al SOAR reduces security incident
with a detection

response time from hours to minu
accuracy of 295%, saving milli operational costs
| anually
2.Cabin Large Model Safety: Integrating 50+ detection
rules and a million sample library, the interception

accuracy s = 95%

18 R AR

Project Application Effectiveness

HEBHEE

ASBHNGEERETE, T
BHREINEESRENAME

ZIRRBEE:

HRERGHHLNHLE, TREESES
HBR%K, TUREEKERNA—RSEE

multi-party identity recognition and trust,
secure emergency response in demonstraf

Supporting Collaborative
Governance of Transportation

Real-time handling of cyber attacks can be instantly
synchronized to the whole system, achieving unified
security operation for the demonstration area clusters

_ R2NEFA |

minibus.

SBENTE |

BENETE |

MEERMS0MIA L ERBIREARSE
BYs, TUEE, ¥, EEZFRHR
?MERXW%%EEEHNEEEM—%?

BERED

%AIJ\E'.

“i

Multi-Scenario Application Demonstration

Security Authentication Situational
Platform __|_ Awareness Platform | _
AT i

Cyber Range Testing

The project has completed the integration of over 50
vehicle terminals into the security management platform,
achieving mutual trust, recognition, and secure
operation capab across layers and domains in
different loV scenarios like vehicle-to-vehicle, vehicle-
to-infrastructure, and vehicle-to-cloud.

Driverless _Cmd
) ! o
gjw

Automated
Valet Parking |
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EE&E_1$1,B§£M “l_\:;'ﬁiit,fi“” i]irﬂ “*m*ﬁﬁm” E"J During the critical stage of the vehi-
,_ik*_ﬁ cle-road-cloud integration moving from
17 h ) ) “demonstration pilot” to “large-scale com-
The IntegratEd Securlty of Vehicle-Road-Cloud from merial application”, the mainstream secu-
“Demonstration Pilot” to “Large-Scale Commercial Appli- rity solutions in the industry have long pre-
cation” Has Become an Industry Benchmark sented a "single-pointed, isolated” pattern,
lacking a unified cross-domain collabo-

_ e e~ « ” L rative language and linkage mechanism.
EFERT—AUN TRERR” BE HIRERT BXEME, 174 16 project has constructed the industry’s
FRLEEHRKPEN “BRb. BHX” , BZH—HERNEIEBESS  first “trusted identity foundation -intelligent
BEIALE, MEMET LRE “TESHEESEBAPIR—Tal Pperception center-practical verification

IFEI B Al BD” TI—ADEIRERR, e REFE—fhA Conecapn Al securly” integrated col

laborative defense system. Its advance-

MR, METFMREEEERS— 7 BREERLTENDREES S, ment does not lie in the breakthrough of
EIN T ER—R LR A MmN TH. a single technology, but lies in unifying
RAEBCEE AR S 02 RER. 1B 1 ZRMERHOF R, g o oo domain and crossiayer securly

collaborative language and linkage mech-

%E}Ejtﬁ\ EE%B\ ?5&\ J:;%% 10 %/I\iﬁﬁﬁﬂ_fﬂ'ﬁﬁ'%%ﬂﬁ, HZEY:T}‘A*ZT‘ anism at the architectural level, filling the
ISR U EFIFI AR (FABHRATEMHNERT AR E(k  gap in the systematic architecture of vehi-
R, ARESEIMTELE 20 MEAMAERTAER, HITUMNFEY cleroadcloud integrated security.

Leveraging China Unicom Smart Connec-

EERAMEBARARLRLER, BHTTEHNRSBR. oo L o oo mere

motive enterprises and connecting over

100 million connected vehicles, the solu-

tion has been deployed at scale across

more than ten cities in China, establishing

a proven path from pilot projects to large-

scale replication. Designed for mass com-

> BEFPERERLSEUHIKRS, HEREENRTEREHEINESEERS, BRERNRZLES, 1 mercial deployment, the system can be

- e rapidly replicated and rolled out to 20 pilot

cities in China and numerous automakers

worldwide, providing critical security sup-

port and a replicable safety model to drive

the intelligent connected vehicle industry

from demonstration validation to large-
scale commercialization.

oA ERB SN ERRWALRE
, SREBTTORK—RDSER >

FamERs SRRPES

> Based on the leading position of China Unicom in the security industry chain, we provide continuous
certificates for multiple intelligent connected vehicle demonstration zones, build a vehicle networkin,
and support th lopment of smart transportation industry

Chengdu Zhejiang Shanghai Wuzhen Xiong'an New
Jinjiang Ningbo Fengxian Tongxiang Area

Has obtained and completed the construction of V2X CA, X.509 CA, and security
situational awareness projects in multiple national-level intelligent connected vehicle
demonstration zones, which are now operating continuously.

FEEETERZRERZSINESSBRBMTARIESEE
Construction and Operation of the Security Authentication and Situational Awareness Platform for Vehicle-Road-Cloud
Demonstration Zones in China’s Provinces and Cities
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EFAKHMIERARNEN TBM HEE R SHE#EAR

Intelligent Selection and Boring Technology of Tunnel Boring Machine Based
on Big Data Technology

& |
Sl
An2te CEY MEBH

HRABEBAES(O154m) RABHNRAKTNE $RA0 5" RN TR
¢

BB RZIEBAERRKFEEENIRITHELT

Project outcomes underpinned the design and construction of ultra-large-diameter slurry shield machine

EMREHERAERERTNE

State Key Laboratory of Shield Machine and Boring Technology s-‘L Eﬁ ?EI.%
PHRBERERERAT

i PEBREERSRAFRAS
China Railway Tunnel Group Co.,Ltd. CHINA RAILWAY TUNNEL GROUP CO.,LTD.

518

B /TBM fEALIKBBE TIZZIEN T HES, MRAKREKIE. ATERMEREERE, %it. NALEGE
HA, MERFERSHENEE, THRRAXEGFSRETE,
Introduction
As the primary workhorse for tunnel construction projects worldwide, shield Tunnel Boring Machines are being empowered by big data

and artificial intelligence throughout their entire life cycle—from selection and design to application—thereby accelerating the digital
and intelligent transformation of tunnel construction and continuously expanding the horizons of human living and development space.
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Based on Big Data, Artificial Intelligence is Reshaping
TBM Selection, Design, and Tunneling

&t /TBM BRERSZOES, HENMESERMXFIERSS
WEK, HILIK “HRBEFLWN, EHEAL MERERE RS, 8
RPEREE+HZT, MEWET HIERE—SEER B FiEH-—ME
EHISBEEARR, UBERSDERERAR, RAXELEHEARL
RYUESHE, HRZTZLFEAR: BERES 200 RELE. 2001B 1
TR REYS /TBM TIEAIBTE S, RUHIE - NIBRSRINER5E,
FEBMER RS, BERUIRSEESTIZRG, HHEHENBERS,
SSIEMME “—HE BEREM. RIRNERETH 110, 5E 1410,
ERILX 14 B BBESXKIBEEE 15 KEAEREHIR LIRS
113 ~8. AR 718 KBt RLR,

TBMs are core equipment in tunnel construction, and their adaptability and intelligence
directly determine project safety and efficiency. To tackle the long-standing global chal-
lenges of “experience-based selection, manual tunnelling control, and post-event warn-
ing” — which alone cost China billions of yuan annually — this project has established a
full-chain technical framework encompassing data acquisition, intelligent selection, au-
tonomous tunnelling, and proactive warning. The framework replaces experience-driven
decisions with data-driven approaches, markedly improving the efficiency and accuracy
of decision-making throughout the equipment lifecycle. The team has overcome several
key technical hurdles: building the industry’s largest TBM engineering big-data platform,

+ N~IVREIETERE100%
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&1 TBM B R4t
Type Selection System of TBM
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covering over 200 routes and 200 TB of
data; proposing a hybrid data-mechanism
driven selection method and developing
an automated selection system; and de-
signing a cloud-edge-device intelligent
control architecture with an autonomous
TBM driving system, enabling “one-button
start” autonomous tunnelling in normal
ground conditions. The project has been
granted 11 invention patents, 14 software
copyrights, and 14 papers have been
published.These innovations have been
applied in the Chongtai Yangtze River
Tunnel, where they set a world record for
a 15-metre-class large-diameter shield
machine with boring distance of 11.3 kilo-
metres and a monthly advance rate of 718
metres.
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Data as the Foundation, Al Empowers Equipment Design
and Tunnel Construction, Driving the Construction Indus-
try Toward Digital and Intelligent Transformation

RRETRESR “HEREDEEE BT EE-NETH" 25
FORAGR, T +RIBAETRENIETRENA, RERGREM
BRHMEIRERITH BN, RITEAEAYEE 30%, BEHOZKRF.
K. BaEMHERSMRINATRAKIIBE. RIKBRKIORES
BARTIR, BHMEREA 15%, BMEAREEHE £10 2KUA; &&EHE
FEFEAX 8% ~ 10%, BANTIZMHAETREL 9%, IE=F RGN
M9 5.2 127t BRI, MREHE EFRLETITIEE. RASE
HEEBRBEST IR, RAFSER, #HIBERERAGRSSHE
BNEXUEA, EF B ERIT.

A mature technological system has been developed, covering the entire chain of data
acquisition, intelligent type selection, autonomous tunneling, and early-warning control. It
has been extensively applied in more than ten ultra -large-diameter shield tunneling proj-
ects. The type-selection system establishes an automated link from geological conditions
to equipment selection and key component design, shortening the design cycle by 30%,
while the resulting equipment has been exported to Italy and Singapore. The intelligent
tunneling control system has been successfully deployed in major projects such as the
Chongtai Yangtze River Tunnel and the Shenjiang Railway Pearl River Estuary Tunnel,
boosting tunneling efficiency by 15%, keeping axis deviation within +10 mm. Energy con-

EREERHEHRS (1-TBM)

sumption has been reduced by 8%—10%,
average carbon emissions per project cut
by 9%, and cumulative additional econom-
ic benefits over the past three years have
reached approximately RMB 520 million.
The technology is now being rolled out to
other key projects, including the Nanjing
Shangyuanmen River-crossing Passage
and the Ningbo-Zhoushan Expressway
Phase Il Jintang Subsea Tunnel. Through
continuous iterative refinement, the project
is advancing the global application of tun-
nel construction technology systems and
high-end equipment, delivering far-reach-
ing economic and social benefits.
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The project has been granted the First Prize of the Science and Technology Progress Award by CACEM and has drawn
high acclaim from the ITA President

REREEEILKFERIBR, [EILKIAR
The Intelligent Level of Tunnel Construction Has Been
Significantly Improved and Globally Recognized

EfrEEStT=Ens (TA) EEREIERE @it EgR
REIOIORER, RANTRTIEBTMANEREHRSRR, N8
BEURAFREZRARTEERRATHEITN, SERETWYPEE
ERERAN CERRRTHAREN, ARAKIBETRES, HAKRK
ERE%EMY “OMS” ERTIEFRNEREHRS, A& RUBE,
BaEotT. BEXMT 887, KMN2RABREEH THEANEEERE
SUNA, ST 15 KESHEREHE 718 KEHFRLR,

During his on-site inspection of the Pearl River Estuary Tunnel on the Shenjiang Rail-
way, Professor Arnold Dix, President of the International Tunnelling and Underground
Space Association (ITA), was profoundly impressed by the intelligent tunnelling system
developed under this project. He acknowledged the substantial impact of intelligent tech-
nological measures on enhancing construction management efficiency. The attending
delegates also expressed sincere admiration for the rapid and remarkable advancement
of China’s tunnelling construction technology.

At the Chongtai Yangtze River Tunnel, the world’s largest-diameter high-speed railway
shield tunnel boring machine, designated “Linghang”, has been integrated with the proj-
ect’s intelligent tunnelling system. The system is endowed with capabilities of indepen-
dent reasoning, intelligent analysis, and autonomous decision-making, thereby enabling
the routine application of unmanned intelligent tunnelling under full algorithmic control.
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Multimodal Intelligent Interactive Technology for Massive User Bases
and Its Major Engineering Applications

HRBERAFNSRSEERERAREATRENA

Multimodal Intelligent Interactive Technology for Massive User
Bases and Its Major Engineering Applications

ISR
Device-Edge-Cloud Intelligent
Scheduling
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Large-Scale Graph-Based { Affective-Computing-Driven

Recommendation Interaction
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Mobility Services Culture & Sports Public Welfare
5 FEF LR
Uéiﬁﬁp Ebné . Registered Users of SMART
sers Served Compute Savings HANGZHOU 2022
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Overview of the multimodal intelligent interactive technology system and its applications for massive user bases
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Zhejiang University ]
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China Electronics Standardization Institute
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HEERFP IR THBEHA. RINES SESTEWHkE, MET “HhAnE AR —BAIIRE T —
BRITEERDRE” —KURAER, ERSTERARBESHFUIRTIE, BRIERFRHALKT.
Introduction
To address the challenges of ultra-high concurrency, low latency, and multimodal interaction in large-scale user environments, the proj-
ect established an integrated technology system spanning Device-Edge-Cloud intelligent scheduling, large-scale graph-based recom-

mendation, and affective-computing-driven interaction. The system has supported a benchmark digital project for a major international
sporting event and achieved an internationally leading level.
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The project overcame three core technical bottlenecks:
Device-Edge-Cloud Collaborative Scheduling, Large-
Scale Graph-Based Recommendation, and Affective-Com-
puting-Driven Interaction

HYEERAF IR THE B K SREREDE, FRE T E%H
OREER, WERETRAPITANSNENRELHEIEENS, =
NeEREEEEA, SRENHRRTE 41%, ROBEEREENERR
QKT EEREFETE, WRTEETARETR, ZRIXENE
AMRPNLAEE, REMIRRMETNELBEENG, EHZ5B
PR F ERERERDABIATIIRA 16.2%, EXERASH,
REAMBEARE BT~ RERER T, BRXELERF ARIFERE
BIFRAIRA 30 18, HESHET BRI EERTE,

To address fluctuations in computing demand between peak and off-peak periods, as
well as energy-consumption challenges in scenarios involving massive user bases, the
team moved beyond the conventional centralized scheduling paradigm and developed
a millisecond-level Device-Edge-Cloud collaborative scheduling mechanism based on
user-behavior segmentation. The mechanism enables elastic balancing of computing ca-
pacity across the entire service chain, reducing overall computing-resource consumption
by 41%. The core algorithm was determined by an authoritative expert panel to have
reached an internationally leading level. For intelligent recommendation, the team con-
structed a large-scale Chinese entity graph covering tens of millions of entity nodes and
hundreds of millions of relational edges, and proposed a knowledge-fusion pretraining
mechanism for cold-start recommendation. In a billion-user environment, recommenda-

Computing Efficiency

Intelligent Recommendation
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tion accuracy improved by an average of
16.2% over state-of-the-art international
algorithms. For interactive technologies,
the team developed a visual-knowl-
edge-driven method for intelligent gener-
ation of digital products. The production
efficiency of affective-interaction digital
humans increased by 30 times compared
with conventional approaches. The team
also participated in the formulation of an
international standard for affective com-
puting.

Interaction Technology
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The Project Comprehensively Empowers Digital Government, Culture and Sports,
Transportation, and Other Sectors, Generating Significant Economic, Social, and Eco-
logical Benefits

ZRRELHSERRIRAGRS KD, 2EXEXNENMEFNREERT, REBSHS. HiT
FEngR, REXNEFEAF. KIEZEARETEN “Gliz—ibE” ¥a, ZEFAREFHERS
AMARE 112, BESEHE, BYRAZENEAEMRK, FELARBE TEAEEATE 41%, BMERE
MIRbERERE; BXMEERBAREEATTERETIT, EREHR. BHISEHAELET RIRER.

The project has established a mature technology system and robust industrial deployment capabilities, providing stable support for
Alipay Mini Programs and extensive coverage across government services, mobility, and other diverse scenarios, cumulatively serving
Alipay users. Built on this technology foundation, the SMART HANGZHOU 2022 application platform served more than 100 million
registered users during the international sporting event. From an ecological perspective, optimization of Device-Edge-Cloud comput-
ing-resource scheduling reduced overall computing-resource consumption by 41% while maintaining equivalent service performance,
thereby lowering infrastructure energy consumption. The resulting low-energy algorithmic foundation has also supported the stable
operation of public welfare platforms and contributed to environmental sustainability and carbon reduction.
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E-Government Public Welfare
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Multimodal Intelligent Interaction Technology Platform
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High-Concurrency Stability - Multi-Scenario Coverage - Optimized Compute & Infrastructure Efficiency. —

SHPEIETSRSMER | - T eEERRIEREE ShrHER
Industrial Scale & Service Expansion RUEKENIRISAED Infrastructure Energy & Carbon Reduction
Major Event Service Enablement

D EIPRMTES S EIG
The Project Has Contributed to International Standards and Industrial Ecosystem De-
velopment
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£Z7TRMAPGHENEKELE, ARS5HIE THERITERMTE (Information technology — Affective

198




HREKNKS

World Internet Conference

computing user interface (AUI)) (ISO/IEC), i T ZEER B HE G AIE. ENBEREZRASETE, ‘M
B RAEEARREFRATHKT, ZOBRAEERMIKE o o, HBAERIEX&ZRTF ICML. KDD. SIGIR
FME=IN, T I ZRERFERSEARFN S,

The project’s outcomes have been deployed at scale across key organizations, including Ant Group, the Hangzhou Asian Games Or-
ganising Committee, and the Shanghai Big Data Center. The technology’s maturity and reliability have been validated over the long
term in real-world user scenarios. The team participated in the formulation of the international standard Information technology-Affec-
tive computing user interface (AUI) (ISO/IEC), establishing international technical specifications for multimodal interaction. An author-
itative expert panel found the project’s overall technology to be internationally advanced and its core algorithms to be internationally
leading. Related papers have been published at leading conferences such as ICML, KDD, and SIGIR, generating broad international
academic and technological influence.

DR A BB S 2R R HE

Continuously Advancing Technology Inclusion and Global Standardization

MBEENRIRZ S 2KEARE, TRHNS5HESTNER. EBRRTIARE, RENIREGTE. BN
THBIRAFN, HSREEEXEFWIIENE R BRERREIER, MERHZOXBRAR
BEEReI. Rk, HABHERNELRERAE. £RN A SERITENRA LI, ERARRKRES
KB Z RN A 5 A,

The team actively participates in global technology governance and has led or contributed to multiple international, national, and in-
dustry standards covering areas such as knowledge-graph construction and digital identity verification, supporting the standardized
development of the multimodal intelligent-interaction industry. A scientific and technical novelty search confirmed the high originality of
the project’s core technologies. Going forward, the team will deepen the integration of Device-Edge-Cloud intelligent scheduling, gen-
erative Al, and affective computing, promoting the application and broader enablement of these technological outcomes worldwide.
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Key Technologies and Large-scale Application of Chinese Heterogeneous
Acceleration Oriented to Integrated Communication, Computing and Intelligence

5G ZEIEF mIMNL
5G Cloud-RAN Base Station Product Appearance

PEBBEERRITRERAR

China Mobile Group Design Institute Co., Ltd. g?,llg]%m ‘ SQ%IQF!
PEBEERRAR MR
CMRI(China Mobile Research Institute) @M R
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FERABEIKELE NN T BEHEFEEEE, REEH @R UESFTE + HRUIIINES
BEE—AELATEN, HRSKSMINERARER, HEDEK 66 BEEMEMBEHIRHERALR SR
VaE

Introduction

This achievement addresses the common challenges of closed architecture and insufficient coordination in global wireless access net-
works by originally proposing an integrated communication-computing-intelligence wireless cloud architecture based on “general-pur-
pose hardware platform + abstracted heterogeneous accelerator”. It establishes a full-stack heterogeneous acceleration technology
system, providing replicable technical practices and solutions for promoting the global evolution toward 6G integrated communica-
tion-computing-intelligence networks.
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Pioneering an Integrated Communication, Computing,
and Intelligence Wireless Cloud Architecture, Achieving
Breakthroughs in Cross-Layer, Multi-Domain Orchestra-
tion and Heterogeneous Acceleration Performance

BRIFCIRE “BRLEATE + HRUSWINESE" SEFBSR
EXLENRERNE, ZhEBFFRETNEREL, EREEE, 1§
BEMS. A BH=ZERENBE. B TR SR —RAREE
7, BIRWITEEMSEUENENHTRE, WEREREEMTIE,
KBS IEREIRFHEB 95%. FERMHEE, B “LIEHE" RIE, ARRE
PDCP IR MEMFINRS |2/ ARM CPU, SiZEJIRA 100%, ALIRegMH

BEIRT 30%, EMMFREE, BEMINLEMENHXBES PCle HITBEE,
B1% CPU SR IRERIEE 50%, HEIRMERLES 6%, EEZERE, KITR
ERAFI 5\ SREAGE, BEHRFHBEREAE 5%, MREIKIRN
TR 9, BUAKAKEREHKF,

This achievement originally proposes an intelligent open cloud-native radio access net-
work architecture based on “general-purpose hardware platform + abstracted heteroge-
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Chinese-developed Hardware
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neous accelerator”, recognized as an in-
ternational first by the Chinese Institute of
Electronics. In architecture, it builds a nov-
el system connecting hardware, platform,
and capability layers with unified orches-
tration across communication, intelligence,
and computing domains. Through het-
erogeneous computing virtualization and
pooling, it enables dynamic scheduling of
computing resources, reducing scheduling
latency to microsecond level with over
95% real-time performance improvement.
In devices, innovating a “specialization
compensating for generalization” strat-
egy, it develops an ARM CPU with built-
in PDCP hardware encryption/decryption
acceleration engine, achieving 100% sin-
gle-core computing power improvement
and 30% overall performance enhance-
ment. In software, through elastic distrib-
uted protocol stack deployment and PCle
dynamic scheduling, single-core CPU pro-
cessing requirements are reduced by 50%
with 6% power efficiency improvement. In
algorithms, leveraging deep reinforcement
learning and service-aware balancing,
computing resource utilization increases
by over 75%. The achievement has been
granted 9 patents, with overall technology
reaching internationally advanced level.
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Achieving Large-Scale Commercial Deployment Across
16 Provinces in Chnia and Five Major Vertical Industries,
Generating Over RMB 300 Million in Direct Economic
Benefits

BRREZRE 16 BN AMNIFIMEEERIR. FRBFE. YWEKNR
FEETUMEEM, IE=FRITERLFTNEE 3 273. HEARSR
EAY RV —A TR NEMIZHE, hekBEer~ I EREBARA
[EE, #Eh 6G EHE M A TR ALIZ SR ELD, REMKERIRIT,
EEBE T BIIFEBNAERILE 66.89%, BEREHAR. BREERE.
HE. B hREHIRE, EZEATERSHYEREK, #
FWERUT, ALKBFEFENLODE. MRUNBREESRZSE
F. BRMRERNDR, THRAME. RAEM. MREHSES TN
ATER, HEESHRARUSHUNE, ERESBETIYEXK
SRR RENEFNNS5E57.

The achievement has been deployed in public networks across 16 provinces in China
and vertical industries including intelligent field exploration, deep-sea aquaculture, and
loT security, generating cumulative direct economic benefits exceeding RMB 300 million
over the past three years. It establishes an open, cloud-native, and scalable next-gen-

FREZRERBEEEIZNMLLEEE, H2ik 66 BHE
S EH R M S H R AT

Systematically Overcoming Common Challenges in Ra-
dio Access Networks and Providing Replicable Technical
Practices for the Global Evolution of 6G Communication,
Computing, and Intelligence Convergence

RRERALHAME. ALK, LW R, THNESHERESLE
FERRFAEMNTE. NRBERAP L1TIEE 248Mbps (UL FIZF 19.8%)
T1T 1700Mbps (27 25.9%) , =HIERIE 9ms (3&F 55%) , AF
ERIE 7.1ms (18F 29%) , it ENR T L RFY, FEEEE
BRARREREHKT, SEARSRETLENEVEERES, BixE
WIAKR AR X IRE, 2 IREREE 50%, EHMRA T 30%
B, BIEBIgmARERREMES51.7%, BEEFNGEE 31Z2m. BR
BEHRE 16 BH K% 5 KTWMEEA, #E) 56 ARERAMKELET,
NEEBFEEKZE, BXRATEHERB B EASEETRZET,
ALK EEIENNE W RHIRHAEERALE, AEEETITEH
S E R0
The achievement forms systematic advantages in technological advancement, ROI,
resolution of key difficulties, market value, and social benefits. NR single-user uplink

peak reaches 248 Mbps (19.8% improvement), downlink 1,700 Mbps (25.9% improve-
ment), control-plane latency 9 ms (55% improvement), user-plane latency 7.1 ms (29%
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eration wireless access infrastructure,
providing a common technology base for
the global industry chain and promoting
joint technology development and stan-
dardization in 6G communication-com-
puting-intelligence convergence. It deeply
optimizes energy efficiency, with average
daily power consumption only 66.89% of
traditional equipment under the same cov-
erage, significantly cutting carbon emis-
sions. It builds an integrated orchestration
platform for communication, computing,
and intelligence, supporting ubiquitous Al
and intelligent interconnection, creating
new technology sectors, and injecting core
momentum into the global digital econo-
my. Its large-scale application gives rise to
emerging scenarios including smart ocean
and intelligent exploration, driving talent
demand across technology R&D, sys-
tem integration, and network operations,
continuously creating high-end technical
positions and employment opportunities,
and strengthening the driving force of the
information and communication industry
on global economic and social develop-
ment.

improvement), with core performance
comprehensively exceeding industry aver-
ages. The overall technology has reached
internationally advanced level, with the
intelligent open cloud-native radio access
architecture recognized as an international
first, and the sci-tech novelty search con-
firming no identical literature. Single-core
processing requirements are reduced by
50%, hardware costs decreased by over
30%, and construction cost per base sta-
tion reduced by 51.7%, generating direct
economic benefits exceeding RMB 300
million. The achievement has been com-
mercially deployed in 16 provinces in Chi-
na and 5 major industries, driving 5G from
demonstration to large-scale deployment.
Related technologies have been show-
cased at international exhibitions including
MWC, providing referable technical prac-
tices for the intelligent evolution of global
wireless access networks with significant
industry demonstration effect and interna-
tional influence.
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Network Capability Aggregation & Open Service Platform for the Belt and Road
and Its Large-Scale Application

TECHNICAL ARCHITECTURE
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Network Capability Aggregation & Open Service Platform for the Belt and Road
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Introduction
By consolidating global operator resources, China Unicom has built a crossborder network capability aggregation and open service

platform for the Belt and Road, achieving large-scale commercial deployment in cross-border finance, connected vehicles and public
services.
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A Foundation of “Platform Federation + Consortium
Blockchain”, Standardized APl Capability Aggregation
and Tiered Governance Enable Cross-Border Opening of
Network Capabilities
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First, it builds the core foundation of “platform federation + consortium blockchain”.
Based on the cross-border network capability technology foundation for the Belt and
Road, it deeply integrates advanced technologies including distributed resource schedul-
ing, asynchronous microservice architecture, multi-level security authentication and end-
to-end capability orchestration, and establishes an autonomous, controllable, secure and
reliable underlying technical support system.
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Second, it opens capabilities through
standardized APls. Adopting the globally
unified GSMA Open Gateway standard
protocol and equipped with an MCP capa-
bility opening architecture, it lays a long-
term technical foundation for Belt and
Road cross-border digital cooperation,
with a focus on regional markets in South-
east Asia, Europe, and Hong Kong and
Macao, China.

Third, it establishes a tiered governance
mechanism. To address the shortcomings
of traditional cross-border networks, in-
cluding fragmented capabilities, hard-to-
control permissions, absence of standards
for data flows and prominent security and
compliance risks, it builds a full-domain
integrated data governance system featur-
ing data classification and grading, tiered
authorization and access control, end-to-
end behavior traceability and full-process
security control.

LHRREER SHER FEZEFRAERmREH HERBER
Customers of International Partners International Customers Customers in China Customers of Chinese Partners
-~ HEDBEIRTTR » - EEDERPEFR »
Cross-border Capability Opening Capability Opening in China
LHEERUAIERE Open Gateway#—[JF e FPEIAMIEER
International MNO & Channel Ay ifi ¥a Chinese mainland MNO
Satiner JZDQ*;B Open Gateway Unified Portal Platform
FZ?:;& Federation
HiEkER 2305 thE hE
Bridge Alli > = —) hina Mobil
LESRGRNS <:> International Site China Site ChinaiMobile
ikt -
. FEBE
China Branch of BRICS China Telecom
EEE Open GatewayRJ& AR
PEERREBER Coordinated Open Gateway (Network Gateway) Coordinated oo

(cuie Invocation Invocation Others

s PEEETENE | [ cEAKBARX
Others Hong Kong, China Node Chinese mainland Node

- H H -~ H

LINEEHRERED FRERXEREREN FEIEERBRLEEEND
International MNO' Network Capabilities China Unicom Network Capabilities Chinese mainland MNOs’ Network Capabilities

FREEXE Open Gateway MIZEAENFF T & R4 5eH
China Unicom Open Gateway Capability Platform System Architecture
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Large-Scale Commercial Deployment Delivers over 394
Million Yuan in Network Capability Monetization
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From the perspective of capability building, the platform has connected more than 30
leading global operators and launched 119 standardized network-capability APIs. It cov-
ers over 100 global markets and reaches more than 2 billion mobile users. Within two
years, network-capability monetization has exceeded 394 million yuan, with annual API
calls surpassing 1.692 billion.

In industry applications, it serves more than 30 leading financial institutions, cutting
manual-verification costs by 60 % and improving processing efficiency by 50 %. In the
connected-vehicle sector, it serves 92 automakers, covering 87.3 million connected vehi-
cles, with market coverage exceeding 70 % and per-vehicle digital service cost reduced
by 35 %. For emergency response, public services and major-event scenarios, it has
completed more than 100 security assignments. It achieves an identity-theft interception
rate of no less than 99 % and a fraud-blocking rate of over 99.5 %. It serves millions of
cross-border travelers and overseas students every year.
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Cross-Border Users
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Connected Vehicles Security & Public Services
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FIERTOF SIS MEEEED
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Opening identity verification and other

network capabilities to leading financial

institutions, covering five core scenarios

RS FEESREMAR LSS
SRR
Serving automakers’ intelligent connected
vehicle business and their

global expansion

HEHR, FIRKARSRT, WM&
FRR{RN. FEERRHERSEED
Opening capabilities such as regional crowd
statistics, network quality assurance and
targeted messaging for emergency,
government, public security and major event

scenarios

TRBIEZ MM N AR
Typical crossborder multisector application scenarios of the platform
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remote eSIM management for travel,
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The project has received international
awards including the TM Forum Excel-
lence Award and the First Prize of the
GSMA Open Gateway Global Use Case
Innovation Challenge, and has been short-
listed for the 2026 MWC Global Mobile
Awards.

The team has led more than 10 interna-
tional API standard initiatives, six of which
have been released by CAMARA; seven
APIs have passed GSMA Open Gateway
certification; it led the development of the
world’s first TM Forum Open Gateway
Autonomous Operation Framework; more
than 40 patent applications have been
filed and more than 20 papers published.
As Chair of the GSMA Open Gateway
China Working Group, China Unicom has
launched a global innovation challenge
attracting more than 140 teams from 23
countries. Presented at MWC Barcelona,
MWC Shanghai and the World Internet
Conference, with 5,203 media reports
worldwide, its technical solutions have
been referenced by multiple operators
worldwide.
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Mingyue: The World's First Al Dispatcher for Ultra-Large-Scale Provincial Power
Grids Based on Multi-Agent Collaboration
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Mingyue, Al Dispatcher
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Guangdong Power Grid Co., Ltd. Power Dispatch and Control Center

HFREPXKRZE (RN

The Chinese University of Hong Kong (Shenzhen)
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Shenzhen Institute of Artificial Intelligence and Robotics for Society (AIRS)

EE RN ERAE

NARI Technology Co., Ltd
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Introduction

In response to the national strategy for developing a new power system and reforming the electricity spot market, power dispatching
is confronted with challenges such as a sharp surge in controlled objects and diverse operating scenarios. Jointly developed by or-
ganizations including China Southern Power Grid Guangdong Power Grid, this project delivers the world’s first provincial-level grid Al
human-replacing dispatching system featuring “Multi-agent Collaboration and the Synergy of Large and Small Models”.
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, ) . ) ing innovation based on domestic large
World’s First Multi-Agent Collaborative Ultra-Large-Scale mqqel foundation, and innovation in the

Provincial Power Grid Al Dispatcher Mingyue integrated industry-university-research-ap-
plication collaboration model. Appraisal
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Its core technical achievements are as follows. First, panoramic dimensionality reduction
perception is realized. By adopting multimodal large model technology, the processing

accuracy of massive heterogeneous power grid data has been raised to 99.7%. Second, E;ﬁ‘ :zt: WiRR, BRI EHE. REE.
g L LR

a high-reliability decision-making mechanism is established. Integrating physical-causal £

dual guidance technology, it reduces the decision-making time for complex faults from | o 2meam , Ruaka FEER .

the hour level to less than one minute, with an implementable scheme rate of 98.8%.
Third, precise collaborative control is achieved. With a hierarchical multi-agent architec-
ture, second-level response of source-grid-load-storage is realized.

The project has published high-level papers including SCI papers and obtained 178 in-
tellectual property rights such as patents. It was awarded the Grand Prize at China’s In-
novation Challenge on Atrtificial Intelligence Application Scene (CICAS) and was selected
as a National Typical Case of Al Application Scenarios. Innovations and breakthroughs 4 [E A T2 8ER 7S 0I5k e B Ess sy

have been made in five dimensions: innovation in core technical architecture, innovation ~ Grand Prize of China International Competition for Al Appli-
cation Scenarios (CICAS)
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Multi-agent Collaboration and Collaboration Between Large and Small models

209




Bz

CHARM OF SCIENCE AND TECHNOLOGY

BBAF 2025 £ 4 BER L4, BEE FHEMAMIEE.

TEiL, MBI HTEE

ic and Social Benefits

AR T 2025 4 AIEX L%, BEM ABEMEAMIAE. LBIL B
BRI GemEME, BAEVARREE:
LESEERXMEDRT, EEONMNNILENRHA/NREEE

i

B2 EEr, SFadEmEE
Mingyue Officially Launched in April 2025, Fully Deployed
Across Guangdong Power Grid with Significant Econom-
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The Al dispatcher system was interviewed by CCTV during the National Games for its operation
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The Al dispatcher system was covered by major media outlets including CCTV, Xinhua News Agency,
CNR, China Southern Power Grid, and China Electric Power Industry Network
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Mingyue was officially launched in April
2025 and has been fully deployed across
provincial and prefectural power dispatch-
ing centers, substations, and new energy
power plants under Guangdong Power
Grid. Its typical application scenarios are
as follows:

1.Under multiple complex fault conditions,
the efficiency of accident analysis and
emergency response has been shortened
from the hour level to the minute level,
effectively safeguarding public safety and
power grid assets.

2.For scheduled maintenance of power
grid equipment, the Al automatically gen-
erates dispatching operation sequences
and executes them intelligently across the
whole workflow, achieving zero safety risk
incidents in both categories and boosting
efficiency by 75%.

3. For dispatching telephone services,
multi-agent collaboration of the intelligent
voice system enables efficient safety
supervision in provincial-prefectural coor-
dination, with a 100% compliance rate of
market operations in 2025.

The intelligent operation coverage of core
dispatching businesses exceeds 95%, and
the human-machine collaboration accura-
cy reaches 100%. The project generates
an annual incremental economic benefit of
over 130 million yuan. It delivers substan-
tial social benefits in promoting renewable
energy consumption, improving opera-
tional efficiency and ensuring grid safety.
Covered by mainstream media including
CCTV, Xinhua News Agency and China
National Radio Network, Mingyue serves
as a benchmark for vertical Al implemen-
tation in the power industry.
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Economic And Social Benefits
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1. Economic Benefits

(1) Cost Savings: The Mingyue system currently replaces more than 1,000 dispatcher-person-days of ticket preparation work daily. It
cuts ticket preparation time by 95% and reduces labor costs by approximately 80%, delivering an annual incremental economic benefit
of over 150 million yuan.

(2) Disaster Loss Mitigation: During extreme disasters such as Typhoon Ragasa, the system successfully preserved power loads in
cities of the Pearl River Delta, prevented power outages for over one million residents, and recovered economic losses exceeding 4.8
billion yuan.

2. Social Benefits

(1) Safety and Stability: The system enables round-the-clock intelligent monitoring of millions of power equipment units, supporting the
safe and stable control of grid frequency and voltage.

(2) Efficiency Improvement: Compared with manual work or rule-based workflows, the perception efficiency is boosted by roughly 200
times, and the scheme generation efficiency rises by around 30 times.

(3) Low-carbon Empowerment: Through precise collaborative control and efficient source-grid-load-storage interaction, the system in-
creases new energy accommodation capacity by 28%, bringing substantial ecological and environmental benefits.
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Key Technologies for Computing Power Interconnection and Its Large-scale
Application in International Scientific Research Cooperation
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China Academy of Information and Communications Technology ——
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Computer Network Information Center, Chinese Academy of Sciences .: 1t! LR 18 ) 5
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Information Center of Ministry of Ecology and Environment

HEARE

Hunan University
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Introduction

In response to the global demand for cross-regional computing-power collaboration, the initiative has established a computing-pow-
er interconnection system spanning 265 Chinese cities and linking Europe, ASEAN, Africa, Australia, and Japan. Aggregating 455
EFLOPS of computing resources, this system enables the unified access, intelligent scheduling, and coordinated orchestration of
cross-continental heterogeneous computing infrastructure, thereby underpinning international scientific research collaboration and
low-carbon development.
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Breaking Through Bottlenecks in Cross-Domain Heterogeneous Computing Collabora-
tion with a Unified Architecture, Stateless RDMA, Ultra-Fast Scheduling, and Cloud-Na-
tive Interconnection
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The engineering system for computing power interconnection follows the principle of “layered decoupling and collaborative closed-
loop.” Focusing on architecture, transmission, scheduling, and adaptation, it incorporates four original technological innovations, with
multiple technical indicators reaching internationally advanced levels. It addresses key challenges including the incompatibility of het-
erogeneous computing resources, difficulties in cross-domain network coordination, RDMA performance degradation under massive
concurrent connections, slow routing computation and fault recovery in networks with tens of thousands of nodes, and high latency
in cross-domain cloud-native container communication. A three-layer computing-network convergence architecture featuring “unified
identification, unified scheduling, and unified transmission” has been developed, enabling computing resources to be “discoverable,
matchable, schedulable, and transmissible.” The related achievements have resulted in two international standards under ITU-T and
GSMA. A highly scalable stateless RDMA technology has been proposed, achieving 4.13 times the throughput of native hardware net-
work cards and improving average cross-domain RDMA throughput by more than 30%. A topology-pattern-based routing table lookup
technology has been pioneered for networks with tens of thousands of nodes, reducing routing computation overhead to tens of mi-
croseconds and controlling fault self-healing time within 33 milliseconds. A cloud-native high-speed cross-domain computing intercon-
nection technology has also been proposed, improving cross-domain container connection establishment speed by 2.1 times. Related
results have been accepted by or published in relevant IEEE conferences and journals. The achievement has received a Silver Medal
at an international invention exhibition and the Second Prize of the Science and Technology Award of the China Institute of Communi-
cations.
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Three-Layer Converged Computing-Network Architecture Featuring Unified Identification, Unified Scheduling, and Unified Transmission
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Enabling Large-Scale Applications through Computing
Power Interconnection
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Global Computing Power Interconnection
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Establish resource interconnection and cooperation with the European Union Grid Computing Network
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This achievement has established a glob-
al computing power interconnection and
scheduling system. Through cross-pro-
vider resource aggregation and intelligent
cross-domain discovery, it breaks down
resource silos among public clouds, in-
telligent computing centers, and edge
computing, enabling one-stop access
to heterogeneous computing resources
and full-domain interconnection. The
infrastructure covers 265 cities in China,
including Hong Kong and Macao, China,
and connects Europe, ASEAN, Africa,
Australia, and Japan. It aggregates 455
EFLOPS of computing resources and has
cumulatively completed 20 million accel-
erator-card hours of task scheduling and
7.5 million computing-demand scheduling
operations, improving resource utilization
and allocation efficiency and generating
more than RMB 1 billion in economic
benefits across upstream and down-
stream industries. Through connections to
GEANT, AARNet, SINET, and EGI nodes,
it has formed an intercontinental cloud-
based scientific computing resource pool
supporting Al research and development,
big-data analysis, ecological and environ-
mental decision-making, major internation-
al events, Belt and Road monitoring, and
Open Science Cloud development, while
facilitating China-Europe space physics
collaboration. Efficient scheduling reduc-
es ineffective computation, redundant
network traffic, and energy consumption.
Using high-altitude cavern-based com-
puting cabins, the project completed a
plateau green-computing interconnection
experiment and received a Silver Medal
at the 2025 International Invention Exhibi-
tion, providing a practical pathway for the
low-carbon and sustainable development
of global computing infrastructure.
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Advancing an Open and Trusted Global Computing Eco-
system through International Standards, Research Net-
works, and Talent Collaboration
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This achievement delivers breakthrough
innovations in key computing interconnec-
tion technologies, with multiple indicators
reaching internationally advanced levels
and providing a standardized solution for
upgrading global computing networks. It
led the initiation of an ITU-T international
standard on cross-regional computing
resource connection, which has received
recognition from the representatives of
Brazil, Zambia, Nigeria, and other coun-
tries. Through participation in the GSMA
Open Gateway initiative, it helped estab-
lish a standards framework comprising one
international standard and ten supporting
standards, five of which have entered
the approval process, covering capability
requirements, interfaces, and scheduling
rules. The team also developed the CN-
COS cloud orchestration system, AICOS
Al cloud operating system, and oneRDMA
high-performance protocol. The work has
been cited and positively evaluated by
international scholars including Torsten
Hoefler and Mahesh K. Marina. Through
cooperation with EGI and AICAD, it has
trained more than 180 practitioners in
Kenya, Ethiopia, South Africa, Mongolia,
and other regions through regular online
and in-person technical programs over the
past three years, supporting digital capac-
ity building in the Global South. Through
the China-ASEAN project and global
industry platforms, it promotes standards
interoperability, facility interconnection,
industrial collaboration, and integration of
the global computing ecosystem.
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Nuevida: Al-Driven Pharmaceutical Process Algorithms and Intelligent Drug
Manufacturing Platform
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Pioneeing "Al+Mechanistic® Dual-Engine S .

Phamaceutical Pocess Modeling Platfom

MODEL TRAINING

7

Deep Industry Know-how MECHANISTIC
Top-Tier Client MODELS

Experience
Extensive Success Cases

Al MODELS

Large-Scale Training Data
Robust Model Foundation
Multi-Layer Model

Correlatable )
Architecture

Explainable Predictive

Transferable

Fluid Dynamics Models U Neural gﬂworks
Machine Learning
Rapidly Optimize Process Parameters
R o Apply Practical Experience Al Mesh Setup &Generation

Validate Mechanistic Models

B (A ET WREHISEARE R AT E

Al and mechanistic models jointly optimize pharmaceutical processes and support scale-up

P — A
M BRATE e
Nuevida Limited 2
i'-"l nuevida
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Nuevida 572 Al SHIZRANEHNERERIATZ TG, BUFIRE. HHIE. HERRSRERITE
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Introduction

Nuevida integrates artificial intelligence, mechanistic modeling, pharmaceutical engineering and equipment design. The platform
supports active ingredients, formulations and drug-device combination products from laboratory development and process scale-up

through commercial transfer.

“Al+ 132" INIRZH, iLHIZSTE MEEREEE R R R
i
Dual Al and Mechanistic Modeling Makes Process Devel-
opment Explainable and Predictive

FRFHALZALKMEREZRNZHLIE, BERERANEZZE
MAEITH. ERER. PEBHREERMERR M, Nuevida FRiE

’

FeItET AN SN A TSR T i

- BiISHETARTE
- B, BRI

© EHUBREMARAEE
- SO, it

id - EEERNAFIBIZSEAES
nuevida - BUE, HRRER/ TEM
AlFIZBTE

F o T

HlfIeE SHFEERE

-

; ) ] ) ] -
Pioneering China's First Al Pharmaceutical Process Model Factory ‘

d Platform for Optimized Process D
- APIs, Drug Products and Analytical

* Comprehensive Integrated Scale-Up Technology Platform
- Lab, Pilot-Scale and Commercial Manufacturing

« Highly Integrated Al Pharmaceutical Process
nuevida Technology Platform
- Data, Models and Product/Process Optimization

Al Pharmaceutical Process
el Factory

FOIMRBIEAEN Al GBI T ZEET

Pioneering China’s First Al Pharmaceutical Process Model Factory

NZE. ERERENERELSHE
W&, NMBEIELES, UBE
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ZRIETILEM), Fﬁ?f*Lﬁ'ﬂS?&ﬁ%
TZ258H8. FEE—TRILBESR
TN U’ﬁﬁj\fffrﬂ’] Al FIATZHE
BT, BRE=E. Pilfmlki
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ER. OREAL EE“B a2, ELE
TSN BT R EF T,

Conventional pharmaceutical process
development often depends on expert
judgment and repeated experiments, while
scale-up is affected by fluid behavior, heat
and mass transfer, material properties and
equipment differences. Nuevida couples
mechanistic models with neural networks
and machine learning. Data training,
mechanistic constraints and experimental
validation create a multilayer architecture
that is explainable, connected, predictive
and transferable. lts model factory spans
active pharmaceutical ingredients, drug
products and analytics. According to
company materials, more than 200 devel-
opment models have been accumulated
across targeted delivery, transdermal re-
lease, continuous flow and crystallization.
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Oral Peptide Delivery Platform . P

Clinical Need:

* Fewer injection-related side effects; Easier storage and use;
Better patient adherence

R&D Challenges:

1. Reduce pH--and enzyme-induced degradation
2. Improve peptide permeability

ioavailability comparison

1 Permeation Enhancement + Site-Specific Release
> Multiple enhancer options

> Improved efficacy at lower doses
> Self an

2 Capsule Disintegration

. > Colon-targeted drug release;

Co-localization pH-Triggered Site- > Intact in gastric and intestinal fluids;

Improves Permeation Specific Delivery > Rapid disintegration in colonic fluid. released upon reaching the colon.

non-ocaized [T
[ >55

Colocalized
Duodenum

>6

Jejunum-lleum

20 22 coen
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MODELS
i g Correlatable
Explainable g fata
Transferable Predictive

Rapidly Optimize Process Parameters
‘Apply Practical Experience. Al Mesh Setup &Generation
Validate Mechanistic Models
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The platform is ready for practical imple-
mentation, offering integrated “process +
equipment” services from CMC develop-
ment and process optimization to scale-
up, equipment design and technology
transfer. It supports multiple dosage forms,
including tablets, capsules, nasal sprays,
injections and oral films. Its oral peptide
delivery system increased Cmax by 59%
and AUCO0-24 by 125% in rats, while its
Al-enabled respiratory platform supports
nasal, nose-to-brain and pulmonary tar-
geting.

By integrating models, formulations and
devices, the platform reduces experimen-
tal iterations, development time, scale-up
risks and costs. It can also lower material
use, energy consumption and laborato-
ry waste. Its delivery technologies may
reduce injection burden, improve patient
adherence and broaden peptide-drug
applications. The platform offers clear
market value in R&D services, equipment
design, technology transfer and pipeline
development.
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Respiratory Drug Delivery Platform - ‘

Product Needs Validation

1. Local: Rhinitis, sinusitis, asthma, COPD ay teS's met design requirements, peptide nasal vaccine successfull
2. Systemic: Pain relief, hormone/glucose control, vaccine:
3. CNS: Migraine, depression

Al Screening of Delivery Conditions
Targeted Respiratory Delivery

Pulmonary 1
Delivery
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—
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Nasal Delivery\ Now to-Brain ‘elrvery

2
 § Al Device Screening
\ Customized devices
for formulation needs
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A Cross-Disciplinary Platform Connects Drug Development with Industrialization

Nuevida kT F T2, KIHTIE. ATERNAMALXIXEN, BELIHEA. NREMEA. HHER
EMRARBARER LS IWKRS. FAERS 10 RRABAR, TR 10 REFRIER, FRETHEN
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57N

Nuevida brings together expertise in chemical engineering, pharmaceutical engineering, artificial intelligence, and drug development to
support innovative drug developers, generic pharmaceutical companies, and biotechnology firms. The platform has served more than
10 major pharmaceutical companies, established over 10 product categories, and gained experience in China—US operations and end-
to-end development from R&D to commercialization. Its services cover process development, scale-up, equipment design, and tech-
nology transfer for APls, intermediates, and drug products. By integrating predictive models, formulation development, and equipment
design, the platform helps reduce repeated experiments, shorten development and scale-up timelines, lower costs and commercializa-
tion risks, and improve technology transfer efficiency. Nuevida has also partnered with XtalPi to combine Al-enabled peptide discovery
with targeted release and permeation-enhancement technologies, supporting the development of convenient oral peptide therapies.
This may reduce patients’ reliance on injections, improve treatment adherence, and accelerate the commercialization of therapies for
autoimmune and metabolic diseases.
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Business Model
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Global Pharma Client & Partner Network

-
Strategic Partnerships Consulting & Design Product Collaboration

Industry Resource Integration 40% Profit Growth 95% Clinical Effectiveness
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(NYSE. ELAN) (NYSE: NVS; SIX: NOVN) U.S. Precision Therapeutics  (SH:601607; HK:02607)  Diversified Chemical
Global Animal Health Leader Swiss Global Pharma Company Major Chinese Pharma Group Technology Company
= [
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(5Z2:000739)  (52:301201) (300702.52)
Global No. 1 Metformin Supplier China Top 40 Pharma Leading Chinese API Developer  Leading Sartan APl Manufacturer
RIS lﬁtmn PEBW u: 14@ m
Hillhouse Portolio Company Tianyu Pharma (SH:300702) Guabang Pharma (SH.605507) Leading li-Key Specialized and {rma vative
Leading Analytics Firm Subsidiary Subsidiary Vaccine Platform Enterprise
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A Cross-Disciplinary Team Converts Algorithms into Reusable Engineering Capabilities
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The core team covers active ingredients, formulations, quality and regulatory science, production engineering and project delivery.
Founder Dr. Jiahua Zhou brings more than 30 years of pharmaceutical and chemical process development and commercialization
experience. Dr. Haojuan Wei has extensive experience in process development, scale-up, transfer and validation. Project data and
engineering knowledge are continuously converted into reusable models, enabling consistent and traceable decisions across products,
equipment and manufacturing scales.
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Global Pharma Expertise & Full-Stack Process Technology‘ ‘ &

r. Jiahua Zhou-Founder Dr. Haojuan Wei — Pharma Technology & Clinical Lead
g) . ) obbvie =i

Former AbbVie process expert specializing in APl development, scale-up
and Al optimization.

» Shanghai Drug Review Expert

2 » Adjunct Professor, CPU *  Former WuXi SlTA Process Platform Head apq Chjef Crystallization Expert.
> Lilly Engineering Achievement Award Led global projects from R&D to commercialization.
> Lilly R&D President's Award
Over 30 years of experience in pharmaceutical process Dr. Jian Jin — Intelligent Pharma Technology Lead
development, product R&D and global commercialization, 4
including 17+ years at Eli Lilly as a Global Lead Pharmaceutical f

Os72 huilun TRRES
AR 2 \——

HUILUN PHARMACEUTICAL

Technology Expert, overseeing manufacturing technologies,
process development and commercialization support.

Led the process develogment and launch of multiple multibillion +  20years in pharma and chemicals; ECUST postdoctoral fellow.

-dollar drugs across various dosage forms. Expert in APl and X . X . .

formulation manufacturing, equipment and continuous process *  Former Flow Chemistry Director at WuXi STA. Experienced in Al pharma,
optimization, with technology platforms successfully process modeling, scale-up and technology transfer.

commercialized across multiple product categories.
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Development and Application of an Endpoint Security Management System
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Bottleneck 1: Imprecise
Detection

High FP / FN Rates in High-Noise
Environments

Bottleneck 2: Slow inspection

Malware at Scale: Explosive Growth,
Rapid Variant Evolutio

Bottleneck 3: Inability to Preven

Coverage Gaps Against Zero-Day and
Other Unknown Threats

Innovation 1: Synergistic Static-

Dynamic Threat Detection

Static Engine + Dynamic
Behavioral Analysis

Static: Synergistic operation of
heuristic and Al-based detection
engines

Dynamic: Behavior Sequence and
Context Association Model

§ Key Technology Breakthroughs

Innovation 2: Divide-and-
Conquer-Driven, 1/0-Optimized
Efficient Model Training

Based on Gradient Boosting
Decision Tree

Divide-and-Conquer Strategy: Fine-
Grained Classification of Samples and
Concurrent Training of Small Models

1/0 Optimization: Sample Feature
Extraction — O(n) — O(1)

Innovation 3: Threat Detection
via In-Memory Instruction
Execution Sequences

Subverting the “Discover-Then-
Patch” Paradigm

Establish an All

list of In-M y
Instruction Sequences

Any deviation from the allowlist is
anomalous — no vulnerability
signatures required

High-Precision Detection

ATT&CK Detection Rate: 98.77%

Outperforming Microsoft
Defender by 8.86% in Detection
Rate

¥ Capability Achievement

Rapid Detection

Full-Scale Training: Days — Hours

Rapid Iteration at Tens-of-Millions
Scale

Zero-Day Vulnerability Defense

Proactive Zero-Day Immunity

Appraised as World-Leading by an
Expert Panel of Academicians

KInR LRI AR SR

Key Technical Architecture for Endpoint Security Threat Detection

FRERREARNERAR
Qi An Xin Technology Group Inc.
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Introduction
Endpoints serve as the primary entry points into critical information systems. This work delivers three key technological break-

throughs—collaborative dynamic-static threat detection, efficient model training, and memory instruction execution sequence detec-
tion—and builds an endpoint security management system that has been widely deployed in major national events and across key

industries, establishing it as a leader in the global endpoint security market.

K “WigE. BER. BHEE ZKXEHER, E0
[l PR $ 5T Y £2 i R B S T B 4P e

Breakthroughs in Three Key Technologies—Precise De-
tection, Rapid Detection, and Robust Protection—Deliver
World-Leading Endpoint Threat Detection and Protection
Capabilities

HRERSREMIE, ERRRIE=AXEEA. ——IRHET D
BMRENEMLNRA, 02 “BSE5IENE" 5 “BhSTRRERT
MEMAR, ATT&CK HNZIA 98.77%, %R Defender &5 8.86 MEI &,
“EIRHETARBEERE R UNSRERIGRAR, FEElIER
HAM “BX” EBE DL, RITAREFRLERD,;, Z2RHE
TFARFESHITFINEMONRAR, B2 “4E<F7IaR8" M, &

Compare instruction

sequences to block attacks

REAL-TIME
INSTRUCTION SEQUENCE

KRB EN R AR ERTRNEAT
BRERR, ERTTRALEEL
FEFRAFKF,

To address sophisticated advanced
threats, this project has achieved break-
throughs in three key technologies. First,
the Dynamic-Static Collaborative Threat
Detection integrates static multi-engine
collaboration with in-depth dynamic be-
havioral analysis, achieving a 98.77% de-
tection rate on the MITRE ATT&CK bench-
mark, which is 8.86 percentage points
higher than that of Microsoft Defender.
Second, the Divide-and-Conquer-Driven I/
O Optimization for Efficient Model Training
compresses the full training cycle from
days to hours, overcoming processing
bottlenecks for tens of millions of samples.
Third, the Memory Instruction Execution
Sequence-Based Threat Detection imple-
ments an instruction-sequence whitelisting
mechanism, enabling protection against
zero-day vulnerabilities without relying
on known vulnerability signatures. This
achievement has been appraised as
reaching an internationally leading level
by an expert panel of academicians.
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PIRRBEMREMANEXRED, FEBSZERTIL, FEEESFHEN=
Providing Security Assurance for Major Events of International Significance, Achieving
Deep Penetration Across Key Industries, and Delivering Substantial Economic and So-
cial Benefits

TRREESBERSIRFRANLAE. (FAROLZRNE, MIHFMIER 2022 £RESMLHRE. FIE
BfFitia. TAEERFABEREMONERED, LRESPERELARERELS, RUARNELE “TFHL .
FURREE S 90% L ERER 95% LLETRTT, ARSEER. BEFTARBREMAL SN, Rl SELHE
RMHELZE, E=FRITCIEWA 17 27T, BRRRESS5%R. WL, HEEFEINHHERRE, NFEE
Ak s R S BB S R A SRR EE ST,

This achievement has been proven in mature, high-intensity real-world deployments. As a core security force, it successfully safe-
guarded a series of internationally influential major events, including the Beijing 2022 Winter Olympics and Winter Paralympics, the
Forum on China-Africa Cooperation, and the 15th National Games; during the Winter Olympics it secured over 10,000 terminals with
“zero incidents” in cybersecurity. It covers over 90% of central state-owned enterprises and over 95% of banks, serving key central en-
terprises and large financial institutions in energy, telecommunications, and other fields, providing solid support for business continuity,
with cumulative revenue of 1.7 billion yuan over the past three years. It also actively participates in key overseas projects in Egypt,
Oman, Indonesia, and elsewhere, providing precise and efficient threat detection and protection against unknown attacks for Chinese
enterprises expanding overseas.

2024 FEZRIGLELEMETHIAIPER 2024 China Endpoint Security Software Market Share

. .

FR: IDC (FEITZLHMHBIHRIARE, 2024H2) Source: IDC, China IT Security Software Market Tracking Report, 2024H2

2024 FHEZKRLSRETHHT
2024China Endpoint Security Software Market Share

REPFNELIAT , #FFEMETT, HiIIK—RERSERRIRT
Recognized by Authoritative International Institutions, It Continues to Lead the Market
and Sets a New Benchmark for Unified Endpoint Security Management

FRREZTEFENITRRIAMZ: EEFRZHAE VB100 IAEFIRFARENEES Grade A HiTRE;
FEEHINPIRT T2 NANM AV-TEST T, LIERE, thaE. TR =T 0ERR 08T, BRARK N SHER.
FEHEFEKEXRM TR, ARZETEXRTehIZES 8 FHHEEXRE—, “KE” 7ZIDC (F
EfR—KRTE2RATE, 2025) ARFERBENR—LRLTERARE, FRIIARBTREIETERR
AR, ATUWIS—KRiET2EERT.
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This achievement has excelled in multiple
authoritative international evaluations: it

! O
earned a Grade A rating for sample detec- -
tion in the internationally renowned VB100

Wolf Security 11.1

HiSec Endpoint 1.1

o
o

certification; in assessments by AV-TEST, Py

a world-leading independent security test-

ing agency, it passed with full marks on kaspersky Endpoint Security 12.9
three core indicators—detection rate, per-

formance, and usability—placing its tech- kaspersky Small Office Security 21.21
nical strength on par with global giants

such as Microsoft and Kaspersky. The g 4% QI-ANXIN Tianging 10.6
achievement supports a top market share

in the Chinese endpoint security market B Microsoft Eﬁfgﬂder/\nﬁvims (Enterprise)
for eight consecutive years; “Tianqing”

was recognized as a key recommended eScan Enterprise EDR 22.0
unified endpoint security technology ven- oiic
dor in IDC’s “China Unified Endpoint Se-
curity Technology Assessment, 2025,” and
listed as an excellent secure workspace
solution, setting a new benchmark for uni-
fied endpoint security management in the
industry.

Endpoint Security 2025.1

Endpoint Protection 7.9

OCOOIOLEE

Endpoint Security 18.00

POECCOVIOOE O
siiejododolcliofolodo,

BIEREHREN, 5I9MTIHISEHAR
Verified Through the National Sci-Tech Novelty Search, It
Spearheads Standardized Development in the Industry

ARRBLANIREES, HFBRBRAHREL. BRITEN
ERARA—SL, BIRITTIATESE BRERE, Branzes [T
PIEIR RS BT R

02025EERRETERBEBRAR
) ) e ) o ARMEREARH AR

Having passed the scientific and technological novelty search conducted by authoritative SR BT E e RS E
institutions, this work has been honored with the Outstanding Solution Award and the
First Prize for National Standard Benchmark Practices. By establishing industry stan-
dards and promoting best practices, it fosters the standardized development and holistic

advancement of the endpoint security market.

g

- =
2023 F AR SERITERFRBRE

2022 Inaugural Outstanding Secure and Trustworthy Solution

Qi An Xin Technology Group Inc.

—% 2 | FIRST PRIZE

nna: smazarsavann, R SRS SR U0, PEATAR SR, EARTARES RTINS
.
ARaAsxAARSO. WEARNBES (SR WANRAR. o8 0 emiAE . RGEILA s BEARRABNS (£3) ROWRAR. o (A ERRIARE
. anmeL | St |

B SAERRARL, ZARRSARNRS, B AR,

FRIRSREIES
Certificates of Honors
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