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Director’'s Message

HREEE, NEZH,

ERNRYITHEMFRNMEZ —, SRBD & RE "M ER" , HOTHEEN. BEAR
HRIFECE, AR EEG DA, AEBRNERDELEL MM ELRIRE
FHRMENE, WhEFHEEERELRE,

2023 F, BMREFEIREKN—F,

X—F, HAERFT, BB, WkT 57 UFEFL, SALEB 450 A; 3RS 45
FEER. ENMSRBUSHE LIRSS EVONRIEDIE,; STERNZREFSR
FRIZFWR, MER ML EERRKZESFIERIL T 6 REKASLRE, = KEUH
FERRISERBINRE, W, FOEMDIREE N REEMIME, LIE—
MAMRREELL, S E—REEBW AT,

2023 F, LEWRRELNELREN—F,

X—F, RNASH0, BORND, RAMEEENE, FEEDRFFONER, BifR
RAERNAD. WH. WHITREKBEME, TSN, KER KiEE=XHEE
BEREMERE ., SRCON BRBREN N4 AMEE LG U+ SREMETN 2IKE—; XOPT 1L
WK AR BRI BRIE I E PR St O B WAL LA R, 4218 GPT LN BN A T8I EME
2023 FERPWABIME XN AEE, HFELNXKARERINSZNA.

TIECUHT, BN, AFN—FE, HIPE—WEE, DUIREAE NSRRI,

FEIREMARAMREIMERIR IR, HEHRAREH TR =HAGER, T A2REKR
RAERRI D, AFTEERROREREHRAAEIDE LTS EE/17 !
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Time flies, all things thrive.

As one of the fundamental research institutions in Shenzhen, SRIBD has always adhered to the "four
orientations,” committed to purposeful and organized scientific research. We are deeply committed to
advancing high technology, which serves as a cornerstone for the formation and development of new
productive forces in the Greater Bay Area and across the nation. Our efforts contribute significantly to
fostering high-quality economic and social development.

In 2023, SRIBD continued to experience rapid growth.

We remain dedicated to innovation and overcoming challenges. In 2023, we welcomed 57 new team
members, bringing our total workforce to over 450 employees. We obtained 45 projects from national,
provincial, and municipal government agencies, as well as leading enterprises, covering both vertical
and horizontal sectors. We established six joint laboratories with partners such as Academy of
Mathematics and Systems Science, Chinese Academy of Sciences and King Abdullah University of
Science and Technology. Our three major innovation platforms made significant milestone achievements.
Additionally, we successfully obtained our first Flagship Project in Guangdong Province, completed our
first intellectual property transfer, and established our first joint venture commercial company.

In 2023, SRIBD continued to implement reforms and development initiatives.

We systematically promote reform and continuously consolidate the direction of scientific research. We
also direct SRIBD's resources towards its primary development direction. Breakthrough progress was
made in three major directions: network optimization, large language models, and solvers. SRCON
technology once again helped Huawei and South Korea's LG U+ achieve the top global rankings in
network evaluations. The Xianpeng Solver (XOPT) performance approached that of the most advanced
commercial optimization software. The HuatuoGPT became the first publicly available LLM to pass
the 2023 National Pharmacist Examination in China, and it was successfully applied in triage at the

Longgang District People’s Hospital.

In the coming year, we will continue our journey with unwavering dedication, focusing on strengthening
foundational research and fostering original technological innovations. Our aim is to propel scientific
achievements beyond the confines of the laboratory, expanding our global academic exchanges and
international influence. We are committed to advancing towards our goal of establishing a world-class
institution for big data research and a collaborative platform for research and development!

?2'Czifw
57'
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About SRIBD

FIMAHEHRRE, 2EERYTE. TEANXFETT
2006 FE 3 BAEN VN HE LB WEN, EfEEFEP
XRZE (R BIREZS S RITIENAEIREE S OE RN
FeIFREBN, 2019 FH R B4t IE T IR AE AL R I h 2R AT 5
MBEZz—,

WREUSENEM, DEENRS, UEXNAASEH, &
FAMEEMBIL SR OBEE. REEBARHSEAR. R¥
FRIXEHE BN B RARZ KB EETIEICHRMBIALCR, T
EHRREOREERARNBNDEH LTS, RETERKE
FERRSE, EHESRYIT BB RS X AREIREREFM L,

Shenzhen Research Institute of Big Data (SRIBD) was established in March
2016, initially by the team on information processing and application in big
data related fields, led by Prof. Luo Zhi-Quan, Vice President of the Chinese
University of Hong Kong, Shenzhen. In 2019, SRIBD became a Shenzhen
City Institute for Fundamental Research.

Focusing on Mathematics and Applications of data science, SRIBD devotes
its efforts in three major research directions: theories and algorithms,
common software and technologies, and applications of big data.
SRIBD strives to be a world-class research institute and a platform for
international collaboration, to contribute to the development of the China

big data industry, to advance big data research and development, and to
create social and commercial impact in Shenzhen and the Greater Bay
Area.

04 FYITHKEIBIARBE | Shenzhen Research Institute of Big Data
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FABIERA

Our Team

oo EIEHIPA

i Leadership

BIRRIK Z/NEEIR

Vice Director
Prof. CAl Xiaogiang

R ZERER

Director
Prof. LUO Zhi-Quan

hEITRERIMERLT ERRRSEFRIRERR T
HREBIZREL BERFELT
Foreign Member of the Chinese Academician of the International
Academy of Engineering Academy for Systems and Cybernetic
. Sciences

Massachusetts Institute of 7= e S5
Technology mﬁ Bm& ;:FTQ:': Tsinghua University

Executive Director

Dr. LEE Ping

BRE/RRZFELT

Cornell University
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ElfRiK. RXEHC
REAR

Vice Director, Party Branch
Secretary
YU Tiegen

Bl KETE L

Vice Director
Dr. CHANG Eric Hsin

BEPRRRFE L

University of Connecticut

Shenzhen Research Institute of Big Data

BRERER =8B
Chief Scientist
Prof. LI Haizhou

Frni Trzbehrt
IEEE &t

Fellow of the Academy of
Engineering, Singapore

|IEEE Fellow
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Research Team

BT
CHENG Xiaoxing
EMMIZARFEL

The Pennsylvania State
University

B4k

FAN Jicong

BEEWHAFEL
City University of
Hong Kong

EXi%

Prof. GUAN Yongtao

S 5EaARERE
SEFE
ERFEMRIAFELT
Director of the Public
and Legal Big Data
Laboratory

Texas A&M University

B IR

LEI Shunbo
BEAFEL
The University of
Hong Kong

EkE

CHAI Shugqi
BEERRAFEEL
The Hong Kong

University of Science
and Technology

K

DAl Shan
BEBEPNARFEL

The Chinese University of
Hong Kong

BREE

GAO Anningzhe
MM ARZE=REL

University of California,
Berkeley

fAER

HE Yandong

BERXAZ - RRER
BT RFELT
Chongging University -
Eindhoven University of
Technology

M

LI Hang

RRFARIAE
Bt
Texas A&M University
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CHEN Yi
BEPNARFEL

The Chinese University of
Hong Kong

T

DING Tian
BEBPNARFEEL

The Chinese University of
Hong Kong

Pt
GONG Shihua

JERKRFE LT
Peking University

ke

HE Pinjia
BEBPXAFEEL

The Chinese University of
Hong Kong

iR

LI Haofeng
BEAFEL
The University of
Hong Kong



FEE

Ll Jianze

REEENIEILS
BEHRAEIEE
AARFEL

Associate Director of the
Division of Fundamental
Research

Nankai University

F iz

LI Xiaoyang

BEERFEL
The University of
Hong Kong

X E

LIU Zhuang
BE5iEa R
SIRERIFE
ZISAEELT
Associate Director of

the Public and Legal
Big Data Laboratory

The University of
Chicago

PENG Yangyang
ARAFELT

Nanjing University

e

SHEN Chao

Bt
LtEREBAFELT
Director of

the Research
Administration Office
Beijing Jiaotong
University

FE
LI Qian
PERFERELT

Chinese Academy of
Sciences

FE

LI Yang
BEERFEL
The University of
Hong Kong

SHK

LUO Xiaodong

BRARBRLRETE
HREETZEREL

Director of the
Optimization Solver
Development Laboratory

Massachusetts Institute
of Technology

A
PU Wengiang

BAREFREAFELT

Xidian University

SEET
SHI Qingjiang

BERARAHIELRE
ELES

ERE ST
EERER

Director of the Data-driven

Intelligent Information
System Laboratory

Chief Scientist of the
National Key R&D Project

Shenzhen Research Institute of Big Data

3 4

LI Wenye

BEENXAFEL
The Chinese University of
Hong Kong

XA &

LIU Siqi

BERERSAEEL
Hong Kong Baptist
University

=

MA Zhiming
hERFRRL
RN E PRI
SRAHZPLOEE
Member of the Chinese
Academy of Sciences

Director of SICIAM

X

QIAN Xiongwen
AFETRFEL

Nanyang Technological
University

IER
SUN Ruoyu

RYIERIY
SRAHFDLEIEE

BRRFAKRFE L
Vice Director of SICIAM

University of Minnesota

(KB EHRF)

(Sort by the first letter of the last name)
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TONG Shilu
BEERRAFEEL
The Hong Kong

University of Science
and Technology

E30):4

WANG Akang

M EMSEAFEL

Carnegie Mellon
University

E¥: Y
WANG Dong

BERRAZELT
The Hong Kong
University of Science
and Technology

EHE
WANG Xuefeng
BRRFARFE LT

University of
Minnesota

SEJ

XIAO Jiashun

BEERRAZEEL
The Hong Kong
University of Science
and Technology

T ImiE

WAN Shuaibin
BEERRAFEEL
The Hong Kong

University of Science
and Technology

EXR

WANG Benyou
MERAFELT

University of Padua

Em

WANG Shuai
bexEARFEL
Shanghai Jiao Tong
University

iR
WANG Yuan
RIEXRFEELT

Northeastern
University

B

XUE Ye

BEERRAZEEL
The Hong Kong
University of Science
and Technology
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WAN Xiang

BEfr RMIESL = F1E

RI/RIAERZEL

Director of the Medical Big

Data Laboratory
University of Alberta

FEH
WANG Changmiao
hERFRAFEL

University of Chinese
Academy of Sciences

FHE
WANG Xiaoping

RYIE R 5 Rz
HEPLESEIESE
BLYRFEL

Executive Deputy Director

of SICIAM
New York University

RiT%

WU Jianghua
JEb PN
University of
Connecticut

i

YOU Jintao
BEAFELT

Tsinghua University



F Xt

YU Tianwei

MAERLEXE
BEAAREL
University of California,
Los Angeles

b3

ZHANG Lian

BEERRAZEEL
The Hong Kong
University of Science
and Technology

3K B 7%

ZHANG Ruimao
el N

Sun Yat-sen University

B=
ZHAO Yunbin

ARHREMIEL
SEERRMETK
hERFREL

Director of the Division of
Fundamental Research

Chinese Academy of
Sciences

apisiE

Z0U Haifeng

hEIRYERRREL

China Academy of
Engineering Physics

KR

ZHANG Chensong
SCML XS LR =EE{E
SE=XFELT

Director of SCML Joint
Laboratory

University of Maryland

=
ZHANG Liang
EBETARFEL

The Hong Kong
Polytechnic University

HIAE

CHANG Tsung-Hui

IEEEST
E TN i
|IEEE Fellow

National Tsing Hua
University

A&
ZHOU Rui

BEERRAZEEL
The Hong Kong
University of Science
and Technology

BiFiE

ZENG Shipei
BESEaXEE
IR EEIEE
FMER/RTAZEELT

Associate Director of
the Public and Legal
Big Data Laboratory

University of New
South Wales

Shenzhen Research Institute of Big Data

KER

ZHANG Lianmin
BEWT / 8B/ YR
AEHELI=FE
HEPXRFEL
Director of Data-driven

Smart City, Transportation,
and Logistics Laboratory

The Chinese Univerisity of
Hong Kong

W

ZHANG Rui
i TA2heRit
HBEAFET

Fellow of the Academy of
Engineering, Singapore

Stanford University

EXILRY

ZHAO Licheng
EERBRAZEEL
The Hong Kong

University of Science
and Technology

£ 31

ZHU Guangxu

ERRAAARYIELNE
ElEZES

BEEBARFE T
Associate Director of the
Data-driven Intelligent
Information System
Laboratory

The University of
Hong Kong

BZiE

ZENG Yicheng
BESSAFEL
Hong Kong Baptist
University

(REREFEHF)

(Sort by the first letter of the last name)
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Review of 2023

‘O- ZKOIHPE
2023 F, HREFE—FKITEEIRRNE, BRERTWIE, FTESERFMFEERR, =Z K FERIGEUE
BRREALRE, NIRRT EWFENTEN,

> ERERESFTAXBEHARR GFII) W ® "“ '. 'i" i ™ & '
3B, AERIEZNIIET, AREMTE. WHK. VD 25 0 R 2 7 A 5 9 B U 5 B B LA 2 (R
REERBREST REBHAREMNIOSEKRE, FRR
N REBEARRSRRABRWAIRRES LR
E; AR NBFRESSEETSECIE, @225
AR% EWE, AREXNEEETSHF @RI T
TRz,

> T KSR T bR T 57 U FT Pty st B A B R e e e B A oD i ) B 294 N
FREFHRE IR ABIERRR

6 B, R REFEHARLHEH P OELEZEBTLS
ZFX, HFEEHTIRREE. TRAZHEER. R¥
B g2l EXRERET REE (REB) fo
SN ET RS FENL, BEIIER 0K
RERS,

> RYIERRT Ak S R A E Pl

1A, RINERIWS N ABEE P OIRR &L R
18 A K E PR T 50 MR B T RA LI B & B
POSWVARLEWSITTZIMEERE, HiE R
2EERBEHERNBAREZH2EMEFARIL,

§esg FRUIGE Ty STAECE I

SHENZHEN INTERNATIONAL CENTER FOR INDUSTRIAL AND APPLIED MATHEMATICS
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Research Breakthough

M £& {4k Network Optimization

HLSE M BRI R

SRCON: Simulated Reality of Communication Networks

mE&ET

Project Overview

BRONESHINT EZR2BIRENESRENBRNEE, BYLERIE. BRERFTZSRNIML, X
SUTTER 56 BETREHFEMELNZERERN, SABEA.

The traditional method for optimizing network parameters relies on a large amount of signal strength road test data, using
techniques like linear regression and scatter plots for multiple rounds of optimization. However, this approach is no longer

suitable in the 5G era due to the significantly increased density of antennas and base stations.

ISEMEREZEE (SRCON) HARR BETHIBENEENIX N PR EZ AR EHBIVESE 4G/5G B3 M2
Wi ARIERE, FIBETHMILADMM NEEESR, WEKBAINENENSNNESHAS, FEiTaE
BE, BESFHIMNERE,

SRCON utilizes a gray-box modeling technique based on both data and models, which can accurately reproduce the real
behaviors and performance of 4G/5G mobile networks. It uses an algorithm framework based on distributed ADMM to
quickly find the optimal network parameter combinations for large-scale networks and make corresponding adjustments,
providing the best network quality.

SRCON (Si Reality of CO: ication Netw )

i ]
' P : :
I i |
1 Real Network » 1 : Configurable Parameters : 1 :
'
H S . RE Ct i UE Network Topology | /' L—] Mat i
' D h « Physical bearings and tilts = Cell selection para < PClassignment  KSearch| Optimization ||
! = [N * Co . . ON/OFF | } T - H
H (A . powers - Handover parameters ___+ CoMP N 1| Gradient-Free \
! ! —J_L— Evaluation ' 1 | - Zeroth-Order BED |1
' Vo - (R 1
' o) [ Network 1 o !
1 1 1 ZERTIDWIDE
H D [ BS scttings i i 1| - PrimavDual !
! | = [ - = Extended channel model UE Association | 1| decomposition |
! i ' ienat powers| |~ gpurse optimisati TMariovmodelt L 1| -aDvm |
N | - i
: [ 3[Poce sourees Bean-space Construction b, !
fin; rints. { nteger 1
H Y G 1|° BS-side CDR Ll - Mini-batch k-means User/Network Experi == |
I ﬁ 1|* UE-side DT [ihandoverlog| | o Wierarchical clustering “RSRP, SINR Score) &R Coloring '
! e orr data - SE, data rate /| - M cu -
R\ i Traffic Prediction - Traffic load LY v H
: Vo raffc patter = Energy consumption I I
I ] - [ i
: Lo — i | i
S L So——=====——-================2-----:2- [
= : AR S
A5 H R 5 EAs ‘ Adamif it 2% R
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ZIARRZE T SIAM/IEEE/NIPS S EFRMEH TSN 10+ BIEX, BRERTE2MER ., MEMAREETE. F=.
It BEFEKS6C NBPIENE, ESMEEBIAT 56 MEMEFEKFME.,
This technology results from over 10 papers in top international journals and conferences such as SIAM, |IEEE and NIPS. Multiple
patents have been filed. The technology has been deployed on a large scale in 5G networks worldwide, including China, the

Netherlands, Switzerland, Germany, and others, supporting several operators to lead in 5G network performance.

Kigdkbe
Key Challenges
fEi%1t SRCON B, EIMEIRARERM N :
When designing SRCON, two major challenges are faced:
e St
Modeling Optimization
N O

. fe]
WMAENE —ABSHER T Il E A I R O R == (8] s 1% E& BSHAR
SHTHIMEERE, LHETUEEHIE PEBFEIH AN 56 M4%, 18 @% 100,000 %A
PRV RIS B9 SHOT R B9 ES M EE WX, 8NVNXBYFEEE 20 %4\%’“& SHAEH
How to predict the network performance of other sets #=0]88X%) 10 89 2,000,000 X757,
of parameters when only one set of parameters is How to select the best network parameter combination from a
available, especially when the performance of these huge solution space. Considering a typical urban 5G network, which
other sets of parameters have not been observed in the includes over 100,000 cells and requires more than 20 parameters to

existing data. be configured for each cell, the number of parameter combinations

may reach 10 to the power of 2,000,000.

= MARR
@ Application Results

SRCON IR T 5G MLEMEREMHERR, Y7 T AN 4/5G RHIMESHEMMAER, 355 7 KBBAME RS EBEUL
WASRIELARIN, NTEIEERIL T MEMERENSFEREMEAES, MEREEE M B TEIRH 56 WAL,
2022 F . 2023 F, WRFPEIRVEMZBUNE Umlaut ZHARIFEE 56 TUIRE, SRCON BAMAE LG U+, 7351
4981, 986 BB, HONESBEL LK RS, h@i\hﬂi 5G BPRK, BRESESN, SRCON BABERmLIN
K. BLED. SRYNERIRMEMEHER A, IRFMLIRE 10%-15%, FHENLEN MBI L IKE T S,

18 FYITHKEIBIARBE | Shenzhen Research Institute of Big Data



SRCON has solved the optimization challenges of 5G network performance by establishing a large-scale optimization model for 4/5G
heterogeneous networks. It has overcome algorithm bottlenecks in solving large-scale mixed-integer optimization models and has
established mathematical models and algorithm frameworks for network performance from scratch. Some modules have gradually
been applied to optimize key 5G networks worldwide.

In 2022 and 2023, according to the 5G evaluation reports released by the global authoritative network evaluation agency Umlaut
in South Korea, SRCON technology empowered LG U+, leading by a wide margin with scores of 981 and 986 respectively, both of
which are the highest scores ever achieved in evaluations, providing the best 5G user experience. In addition to South Korea, SRCON
technology has been applied in six major cities in Switzerland, Chengdu, Shenzhen, and other leading global network scales,
improving network speeds by 10%-15% and helping Huawei Networks establish an outstanding global brand.

Testing and Applying Efforts

Mzt 5 M AR Wit 5 R FAER2
- FEE/RECMEIRFM A B BI=F CIRESIMVNKIDEL, SINRBEZIZF
fRAL i LA
(ki i SINR<OdBHY 41220 * SINRCONY AB05. #k-b33s |
Ji{fﬂl%‘w;w g HEaps. BT, B
l'ﬂj‘f\ \ i "’) 5
PR Ny
(‘., "v&‘}'\??&s r\':\ %:J
o N (,','?,,

- PEER200T5GAMK, EOm SmiliERAEXIHAIE WSS, 231K, ST S MERERI R

Seoul, South Korea Switzerland

= ARIERA

— 2 Certificate of Achievement

£2925) 9 SRCON EIBA L B HIpLRIUER

Certificate of Achievement issued by Huawei for the SRCON team
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H A TEBE Generative Al
h X EfT KiESEE £{EGPT

HuatuoGPT: Chinese Medicial Large Language Model

=] A&

Project Overview

HRGPTRARKRET "EFES" sEMHBAEBZHAN AKRE,
W R TB RRIHEST UK, HEIERNEA, RKRRFEHPXETHIE,
FEHNENE N IEARFNT W ARANANPXEZEMARE, HSHN
RERE RIS . ZREREETSE (SR AEIl. REW, ¥
SRR, 2. DEBEZKSRTE) URBEEFSME, BH% L
REMIERS .

The HuatuoGPT represents an independently developed Al model architected with
a strategic vision in the domain of "medical consultation.” Marking a pioneering
advancement in China, this foundational model is distinguished by its applicability
across both academic research and industrial applications. With its parameter count
nearing the ten-billion mark, it stands as a testament to the scale and complexity
inherent in its design. The HuatuoGPT is poised to provide online interactive dialogue
services that span a broad range of medical consultation activities. These include
patient education, health advisement, initial treatment recommendations, triage
processes, and psychological diagnostics and interventions. Additionally, the model
is equipped to facilitate emotional support, further enhancing its utility in delivering

comprehensive patient care.

i"-'l-‘-. e @

HE{BEGPT-II

£1E GPT MR
HuatuoGPT Testing Phase
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Key Progress

2023£E2H
BRETEPEERERMERNS (CHNC) X
%Eaﬂziﬂﬁ , BESE R RN R TR

GPT, XE2EMPXETIEHIAME Al R,

In February, 2023

Academician Luo Zhi-Quan delivered a keynote speech at the
Chinese Hospital Information Network Conference (CHINC),
where he showcased the HuatuoGPT through a video
demonstration. This model represents the first large-scale Al

tailored for the Chinese medical sector.

2023 6 A

e GPTERYIMIEREQN, 2SEERSHF
AR,

In June, 2023

HuatuoGPT underwent public testing by the Shenzhen
Municipal Health Commission and has since served hundreds

of thousands of users.

2023 11 B

ZREE GPT 28 NMEY 2023 FERAF HREE
BHETARE, 2ELERIMEEAETINETH =
RZEIMETF GPT-4 FISTO—F.,

In November, 2023

HuatuoGPT 2.0 became the first such model to clear the
National Pharmacist Qualification Exam for that year, with
medical professionals rating its performance in Chinese

medical scenario superior to GPT-4 and ERNIE Bot.

Shenzhen Research Institute of Big Data |

2023 5R

Mg GPT E IR R EAEROIT L P RILE, HI
BEEIBILT ChatGPT 3.5 A,

In May, 2023

HuatuoGPT had surpassed the capabilities of ChatGPT version
3.5, according to assessments by clinical medical specialists.

202310 B

e GPT 2B N2 HIE
BT BREHOAEER,
In October, 2023
HuatuoGPT distinguished itself as the first LLM to pass
several medical qualification exams, including those for

SHA B, R ERFSA

pharmacists and practicing physicians.

HPGPT-Il

re Examination (Pharmacy) Licensure Examination (TCM)
Model Opl!ma.l Visiched. " egra ated Maltiple ‘ Total Oyﬂmal Vitched Integrated Maltiple | Total | AVG
Selection  Analysi Choice _Selection Analysis
DISC-MedLLM 22 28 23 00 |26 | 244 23 150 00 | 249 | 28
HuatuoGPT 256 25 23 26 | 234 | 241 268 316 75 | 249 | 242
ChatGLM2-6B 370 38 20 317 |33 | 331 73 350 73 |37 | M5
ChatGLM3-6B 395 1 105 02 [346 | 318 382 20 200 | 329 | 28
Qwen-7B-chat 438 68 03 184|419 | 400 82 23 175 | 388 | 404
Qwen-14B-chat 562 586 417 211 | 527 | 513 510 75 417 | 479 | 03
Biachuan2-7B-Chat | 512 509 300 26 | 446 | 481 60 %0 75 |421 | ©4
Biachuan2-13B-Chat | 438 527 367 79 |42 | 413 64 433 150 | 417 | 80
X—H 450 609 367 27 | 496 | 538 5.1 383 200 | 515 | 506
ChatGPT(APT) 456 441 367 1B2 | 412 | 344 23 200 150 | 312 | 362
GPT4(API) 65.1 5.6 467 158 | 573 | 406 27 33 175 | 388 | 481
HuatuoGPT-I(7B) | 419 610 350 157 | 477 | 525 514 a7 150 | 475 | 476
HuatuoGPTI(13B) | 475 641 450 27 |59 | 488 618 450 175 | 516 | 523
HuatuoGPT-I(34B) | 663 750 483 M2 | 655 | 636 714 500 275 | 625 | 640

Table 9: Results of the 2023 Chinese National Pharmacist Licensure Examination. It consists of
two separate Examinations including Pharmacy track and Traditional Chinese Medicine (TCM)
Pharmacy track.

B2 R 0EEE GPTHEM [https://www.huatuogpt.cn/|
&,

You can find more information on the official website of HuatuoGPT
at https://www.huatuogpt.cn/.
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2024 3 A

4 GPT B#81d 30 Sk iE £ (https://www.huatuogpt.cn ),
2024F 3 8, HECPTEERRARERBED S, £92
S EEIA 89%, mimiB Y RIS 1L RS, 2024
FIHEE 2 BSRANEE GPT, FiE—5¥ B4EE GPT
TEMD IR,

In March, 2024

HuatuoGPT has amassed over 300,000 visits (https://www.

X EEAIFI2

hi~ERAISIZEIFEEGPT, AUNE
RIERESICESRES, BaIUEERE
RHEEAVEIR, tE: BEAZFEZER
8%

huatuogpt.cn). In March 2024, it was deployed at the Longgang
District People’s Hospital for triage purposes, achieving an accuracy
rate of 89% in triage scenarios, significantly outperforming
the previous pre-triage system developed by Tencent. In 2024,

HuatuoGPT will launch a multimodal version, which will further BERARERLE GPT E4E2

expand its applications in Segmented fields. District People's Hospital HuatuoGPT Online Consultation

BEIR\RE
Honors
2023 FHEAXERX TAKR

IARRBIRAEEA TR S - Mt 3 "SRR S R |, 18
HET "MHRERES AL + RTINS HEE" RRSRE, BAR

- s \ e
SHME, BIRTEARNBNEX, b
In the Huawei Spark Awards of 2023, Professor Wang Benyou was recognized for his significant F A man

contribution to the Huawei Cloud Challenges, Season 2 - Challenge 3, titled "Domain Knowledge

Fusion and Reasoning Technology.” Professor Wang proposed a solution based on “Knowledge
Graph Textualization and Retrieval-Enhanced Pretraining and Reasoning.” His innovative approach o D

was deemed to have considerable value, earning him the prestigious Spark Award from Huawei.
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PIRIEN - P - R KIESIEE AceGPT

AceGPT: Arabic-Chinese-English Large Language Model

=| HEEN

Project Overview

AceGPT LTIERFNFARMAMENY - PX - "X KRESEE N BER, ETF 2006 OAMEEHBEHTIINE. B0
AceGPT FEZIE A P ERIMF, BT Inception 1 Mohamed bin Zayed University of Artificial Intelligence
(2023 %) \BH AMmEY Jais A, XEJF(EEFET Vicuna-80. Alpacabval #5<S#iTE . FAEIE MMLU,
EXAMs FMRE /DA S 5 09 BT R A S AR AMENE — 5 E 0, FF B AceGPT 1£ Vicuna-80 X—fT& /i L RERILB

#77 ChatGPT 3.5 turbo,

AceGPT aims to create the best open-source Arabic-Chinese-English large language model, trained on 200GB of Arabic data.
Currently, AceGPT performs excellently in various benchmark evaluations, surpassing the Jais model released by Inception and
the Mohamed bin Zayed University of Artificial Intelligence in August. These evaluations include Vicuna-80, AlpacaEval instruction
execution benchmarks, Arabic MMLU, EXAMs knowledge benchmarks, and the latest Arabic cultural and values consistency
benchmarks. AceGPT's performance on the popular Vicuna-80 benchmark exceeds that of ChatGPT 3.5 turbo.

AAACEGPT  [wsi o o  ( Woariran | @FATAREERR | <5 -~z

il o S Y e e o W e (S S8 0 i °
s wall Q
AUl 3la aaill glgie
.

Al i G G Slaob gl alad Al JS b s> sl alaill ple G s 545 g St el we i Sk 3 50 Jlin Ul
By Slal b 885 il Sl JUI e Sl Slaall W] Ygog (] gl e el Dgeo e Sypanall s3ell o e wrdshall
b g oy o S Loy Ul o by ALYl gy pgh Gamaboiony cloinal 15l Lguad G54 all 3aoally Jadidl o i Wl Sl
Al agatls] Igduny ol pulill Sas Sus pasys” el @y Blas

e pblnall g asanll igoly ol gé all dolu piz shudll W o gl iy jadlys” Slas pe Loull i) gb vl gl Db
Agilsy b Spatuly Silanill sia e caleill pa CuiSad lgias g lgelad Juady oSy . usllanll Gailudally alall Gogsgll

sinll G3i Sl il Blasdl dlay il Lu> jarls” Wl Sibog lgill iy

18] ) il AN &onir At Qo] A 1750 Vs Qnpxlll Rvastall a3 ¢ porlull bl nd
https//qithub.com/Freedomintelligence/Arabic-ChatGeT o aosd Github daas b,

CNaNGMIaoWang@CUk.adu.c : WL ng TPl Jadl Sesbs o Lo AW cnps o bl ST e 045 1]

2023 F 9 B, AceGPT MBI BE2 LHITETR, ZBFHMSHRAEMEIFE (RDIA) £/F
ia H.E Dr. Munir M. Eldesouki 1 KAUST &4 Tony Chan #iBH£EAR, LIVODERIYIH i E S 4 =M
RYNMCEERE, WRIESHESIT AL 200 ZREMFRABHNPENERFER . KEZRRMEBIWAE,

In September 2023, AceGPT was showcased at a special reception held in Saudi Arabia. The event was organized by H.E. Dr. Munir M.
Eldesouki, Advisor to the President of the Saudi Research, Development, and Innovation Authority (RDIA), and Professor Tony Chan,
President of KAUST, to welcome a delegation from Shenzhen led by Mayor Qin Weizhong. The event attracted approximately 200
government officials, university professors, and business representatives from Saudi Arabia and China.
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Kf#E2S Solver
BERZIE., REBHFRRAESSIM (LML RER:

Xianpeng Solver (XOPT): General Linear and Mixed-Integer
Programming Solver Software

—) MAE=R

Application Scenarios

NEPMREFIA. JIFBE. BNBE. BEMBMUSFTEANBRMRRHIBASF .
To provide strong technical support for major applications such as national defense material inventory optimization, train scheduling,

power grid dispatching, and communication network optimization.

(Y EmmBEEi B nEmE
1 emEE @ wfEmER
fEava it KRR i
TIERIF | e | OEE | w— | @RS
........... minimize 1 f(x,y) EItRERE
_:I%%g_%" _X_Y_- oCIIIICIICIICICIICIICIDoIDoITIIoIDoIToIDoIZIzzTzzzzTzzDzote
Subjectto : ge(x,y)<0 Ve =12,..L :
t h(x,y)=0 VE=12, 0 RIS
i xeR", ye Z" l

BEE Energy Y7k Logistics

: =¥

[EJ7 Healthcare 1B{SK4E Communication Network & Manufacturing
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@ FEHR

=  Key Progress

ST RN IBRCR. B BEEHMLKEENS ZRMERTRETERE
RABEELZT U BINERR RS AER WARA T BENE MR KERX—
AP EREEESR; IEEEm R REF BOANAEIROES.
Established a branch-and-bound The mixed-integer programming This software alleviates the pressure
algorithm framework integrating solving capability is on par with the faced by China in the field of general
preprocessing techniques, heuristic state-of-the-art non-commercial mixed-integer linear programming
algorithms, and other computational software and is catching up with solvers, a "bottleneck” technology.
acceleration technologies. commercial software.
- PRIUARAE: 240 AFFME I - MR SERE: ONATINHEE, WA SINATNREE
« H3ZEE: Intel i9-12900k 3.2GHz 128GB / Linux + HEEEE: Intel i9-12900k 3.2GHz 128GB / Linux
+ 3RAfERE: CPLEX 22.1, Gurobi 11.0.0, XPRESS 9.2.2, XOPT 0.0.6 + RMRE®: CPLEX 22.1, Gurobi 11.0.0, XPRESS 9.2.2, XOPT 0.0.6
+ MiEfREl: 7,200 seconds - EHEIPRS): 15,000 seconds
o— BUA ARE
KRR # opt. SGM Scale #opt. SGM Scale #opt. SGM Scale
B= CPLEX 187 288.3 2.0 BE= CPLEX 36 167.0 3.7 47 97.5 21
[ = i
B= Gurobi 201 143.8 1.0 B= Gurobi 40 450 1.0 50 457 1.0
— XPRESS 185 078.6 18 Bmm XPRESS 38 140.0 3.1 46 89.6 2.0
- ’ ' Bl xopT 39 1272 28 49 1033 23
“ XOPT 190 426.3 3.0
R AR RABRIERER b SRR SRABSRIERER b
Performance Comparison for MILP Solver Performance Comparison for LP Solver

REANRRESEERY ., BERURDRRFINE, @W%P\B&%ﬁﬁﬂl‘%ﬂﬁ/\@ Ristam. YhE. AEPEELILT
232000 A7, HESUESKEREE. IR, SN EE

This team actively participates in national, provincial, and municipal research projects and collaborates closely with top domestic
enterprises. They have secured approximately 20 million RMB in total from horizontal, vertical, and internal funds, driving the

application of the Xianpeng Solver in fields such as communication, logistics, and aviation.
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i

/4 License Application

NEDERERESENABTES S, BERESRIANH—P LR, IWHBHERSS XOPT 0.0.6 RABHBE T ARF
WA, BPOAREEE wwwxopt.sribd.cn SRS KREE SYF OIS,
To promote the application of the self-developed solver in more scenarios and advance the further development of solver technology,

the Xianpeng Solver (XOPT) 0.0.6 version has been made available for individual users to try. Users can access the link www.xopt.
sribd.cn to obtain the XOPT and the license file.

LHSSRAR VT O] IS TUE
XOPT License Application Page

@ mmnxnmsy

XOPTYLfiS R 723 .,
[ xanpeng optimizer |

XOPT (fUESsRARES) RoERNITABBERRREEME, BT RESIERE
AR SBREEARN EMOBERENRM. ZRAREEBSSLinux/
Windows/MacOSIRERSE, BIRMT H<THpythoniEiEiEO.

RERXA

XOPT 0.06F]ARE T3, ATFLMNMTE, BAPERASHIFER, RINEBRIBHE, —REESTTFEREBRIEXOPTREBMITRAIE. BINSEMERFR
#isoREEiTH. RINSESUEREMOLARE, SiHXE!

BEIB\RE

Honors

S = S 2 H A RIK TE S & BARFH P/ OAERE
"BABEMRERE R/ REI

The laboratory's team achieved the top eight in the "Domestic

i
=

R AR R : Solver for Power Use™ competition organized by the Ministry of
R~ EERE Froll el A AR DA Industry and Information Technology's Industrial Development
BB AE RS AR PR

Promotion Center.
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F—R IR 4FiETE OpenCAXPlus

OpenCAXPlus: New Generation Industrial Software Open Source Project

=] mBENY

Project Overview

REEOFEIRESFELZHNHART VR RERZOCEETER, AENHERT. T2, fiE. @lNiAL
BERERE—RH A TAEMZEN (SDK) |, IEENTWANBEREA TWRER RS, B TVREFAE
MEREVEDS, BRARAFEESNITWERAEFS, UFRFAELESHR, ESTUARBSBERE LS,
ZInE BRI 28 2 MR35

The OpenCAX+ project focuses on the development of industrial software and its core algorithmic toolboxes (SDKs), tailored for
computer-aided design, engineering, and manufacturing. These SDKs enable the rapid integration of algorithms and industrial
mechanisms into software and simulation, facilitating robust design, engineering and manufacturing. Additionally, the project aims
to establish a dual ecosystem for industrial software developers and users by offering a platform that accommodates both open-
source and proprietary software and packages. At the heart of this initiative is the unified open-source developer ecosystem, which
forms the basis for various industries’ proprietary commercial user ecosystems. The OpenCAX+ project has received support from

multiple research institutions.

r N
% R FRsIS
4 ReFBfR
157
z'f{ Popiucupl_us
a
- e
\. J
‘GY BEHRER
“Y" Project Highlights
&Sy KER—FKTERE. FARRE =R CAXEAMALSENRESS
N Focusing on unified development tools and Integrating CAX technology and artificial
processes intelligence
& TUMBNRHEENRESS (@ EEEREHLST W EAM R RERGE
Combining industrial mechanisms and BREE
software algorithms Providing systematic solutions for major

applications in the intelligent manufacturing

industry
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Laboratory Introduction

ERAKAREUBLINE

Data-driven Intelligent Information System Laboratory

—) WRAM

Research Directions

FHXY 5GIBEMERERS . BHS
HEZER, BT KRN ESH
AL, LURTT IS ZIRIERE

Large-scale network modeling and
optimization have played a crucial role
in helping Huawei maintain global

leadership in 5G performance.

28 RUBTASIBHRR |

BEMARI ML EE . oM
MELE M EEEURASZRFHIEL
587, NBMESHTZ4ENE
BRI E

By optimizing the deployment of
perception networks, integrating
distributed detection, and employing
innovative theories and algorithms for
direct positioning technology, the project
conducts multi-dimensional collaborative
high-gain reception processing of

electromagnetic signals.

Shenzhen Research Institute of Big Data

ERBESHTENA B, £2
B MNBERE. WL, MEMIKR
FEXENRBROEE, HITNA
R, BEEEEERAMPREH
NRFFL

In the field of big data analysis and

applications, the focus is primarily on
developing applications based on data
collected or acquired from communication
devices, networks, loT devices, etc. This
includes the development of underlying
algorithmic technologies and the system
development of both software and

hardware.



N EEHE

Major Achievement

2023F, IREPHARERERFAIL 20 (EF 10, &25110)
ABII T REEMINE, BEIEFERFELQIE 12 . AEIE
2017,

SEHEFER 51 I, FKERER 14 I, FTRXRE 3T, HIEFTL
TRE AN, kKR 77 BEHTHIRSVOE,

In 2023, Data-driven Intelligent Information System Laboratory initiated 2
National Key R&D Project (1 as the lead and 1 as a participant), undertook
1 Flagship Project in Guangdong Province, and conducted research on 12
horizontal projects and 20 vertical projects in the communications field.
Throughout the year, a total of 51 patents were applied for, 14 patents were
granted, 3 software copyrights were authorized, 4 industry standards were

formulated, and 77 journal and conference papers were published.

BHIEER BNEAR
91 14
Patents Applied Patents Granted
BRE B TWARE

3 b,

Software Copyright Authorizations Industry Standards Formulated

Received

BERBHREWEL

77

Journal and Conference Papers
Published

SLIGE=RMEIFA Lab Team

EERN

Significant Awards

IEEE J@ {52 KX AR 5 4R
FHEMEBAER R
2023 Best Young Researcher Award
and Outstanding Paper Award of IEEE
Communications Society Asia-Pacific Region

WiTE BRI R
Second Prize for Natural Science of
Zhejiang Province

HERNTCERT™ ek - IRF AR GIER
Huawei Wireless Product Line -
Outstanding Technical Cooperation Award

’. ~~IEEE 1
£ ChiSoc | HIEEE
IEEE COMMUNICATIONS SOCIETY
ASIA-PACIFIC REGION

CERTIFIES THAT

Guangxu Zhu

SHENZHEN RESEARCH INSTITUTE OF BIG DATA, SHENZHEN, CHINA
HAS BEEN ELECTED TO
2023 BEST YOUNG RESEARCHER AWARD

FOR CONTRIBUTIONS TO EDGE Al EMPOWERED 6G NETWORKS

Ltk

[ o o, v, s,

IEEE RARNHBEFFEX
2023 Best Young Researcher Award

ITU A/ML in 5G Challenge
Problem Statement Runner-up (2nd place)
s prosented to

Tingwei Chen, Yantoo Wang, Hanzhi Chen, Zijian Zhao,
Xinhao Li, and Guangxu Zhu

for their innavative solution and being ranked second (2nd) 1o the problem statement
"AUML for 5G-Energy Consumption Modelling” in the ITU AUML in 5G Challenge 2023

>
Darsen Bogdan Manin Ssizs Omso
02 Decombar 2023 m Dinecee. 11U

=
=

wawes hx 4

W

EPRBERE (ITU) "Alin5G" PiEELIKT F

Second place in the ITU-T AI/ML in 5G Competition
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Medical Big Data Laboratory

= WRHA

Q' Research Directions

BT REUIR B R BT SURH
L, MR RET HIEE RN
5]l

The standardization of medical big data

and the structuring of medical texts
aim to completely address the issue of

REFEXEHOE EETHEIRA,
WE RN P ORISR S ED T

Big data-driven intelligent medical
assistance technology encompasses
disease-centered image intelligence
analysis.

(e GPT: ERBE N TEFEARRM
el R A By o 3 RS BB AR Y

HuatuoGPT: The first Chinese Medicial
Large Language Model that can be
applied in both academia and industry
domestically.

information silos in healthcare data.

N FERE

Major Achievement

2023 %, IBREAREFERBAESETFER
SMBE VIR, T REELMB T, |"RE5
FE2 11, ARSEETEEOIE 15T,
HMEIE 7 I,
SEHBFER 14T, KENER 13, &
REE 1IN, k3R 52 BHHIREBIL,

In 2023, the Medical Big Data Laboratory initiated
1 National Natural Science Foundation Youth Fund
Project, 1 Guangdong Provincial General Project, and 1
Guangdong Provincial Youth Fund Project. The laboratory
conducted 15 horizontal projects and 7 vertical projects in
the field of smart healthcare.

Throughout the year, a total of 14 patents were applied
for, 13 patents were granted, 1 software copyright was

authorized, and 52 journal and conference papers were
published.

BIRER

13

Patents Granted

BIELA

14,

Patents Applied

RIEE KRR VAL

1Ei !52%

Journal and Conference
Papers Published

Software Copyright
Authorizations Received

EERI

Significant Awards

NIRRT AR RE SR
R 1%
The 6th National Finals of the Smart
Healthcare Innovation Competition - Most
Promising Development Potential Award

2023-MICCAI Workshop -
CMMCA2023 ffEi ¥
2023 - MICCAI Workshop - CMMCA 2023 Best
Paper Award

ENEEEETORRRE 2RSS NMAORERE SR
The 6th National Finals of the Smart Healthcare Innovation Competition -
Second Prize in the Application Innovation Track
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Optimization Solver Development Laboratory

= WRHA

Q' Research Directions

ZEE. MHEENNBREFF
MM AR R

Development of application libraries and
applications for various numerical and

MeEFES ., AIBRSEAINE
EREEFRIAERR

New optimization techniques that combine
machine learning, artificial intelligence,

optimization algorithms. and traditional optimization algorithms.

N FERE

Major Achievement

2023 F, TIRERGHEBERER/FRINE 17, BEREARFE
SEFES 1M, | REEUMSNAEMFRE LA 1 IS 5 UG
R, RISHENNE) GTS G AAVEAL 8] B K AR AR D) R 1 I,
BIRBEERA 4T, 2FBRBFEF 3M, BERE 1], KEXIL
X5/

The Optimization Solver Development Laboratory obtained 1 National Key R&D

Project from the Ministry of Science and Technology, 1 Young Scientist Fund from
the National Natural Science Foundation, and 1 general research project on Basic
and Applied Basic Research from Guangdong Province, totaling 5 longitudinal
projects. Additionally, the laboratory acquired 1 horizontal project in the field of
large-scale optimization problem-solving technology from Huawei's GTS domain,
bringing the total number of horizontal projects to 4. Furthermore, the laboratory
applied for 3 patents and 1 software copyright throughout the year, and published
5 papers.

SIS E=HFIRA Lab Team

EToHhAMFATERNME. I
WEEBHF R
Software development for numerical

and optimization algorithms based on
distributed and parallel frameworks.

BHIELA

3

Patents Applied

BHIERE

1:

Software Copyright Authorizations Received

REEATI RBAES

P

Journal and Conference Papers Published
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Human Language Technology Laboratory

—) #HEAM

Research Directions

LR EBNFEE

KATEZESRENHN, HelnES. MREERE
S, NBESHRDESSORTHER, LI THR
SNSE, ZFalSNE2EFE TR N EZ0EMEDR
2 WERNGEEN NN ASLROESESER.
The Brain-Inspired Auditory Attention Platform adopts a multimodal
interaction approach, combining various modalities such as visual
signals, environmental speech signals, electroencephalogram
(EEG) signals, and eye movement signals to achieve real-time
source separation. The implementation of this platform mainly
includes two important components: auditory attention selection

mechanism and multi-cue speech signal extraction.

- TEME

= Major Achievement

2023 %, SREFEEEEMITE SHSESRNETIIE,
SR, FERDEM R 2 MEERE, 2ERSEER 6T,
BRWE 1R, £33 BETIRSWEN, TR 2 MUEE

BELURA h BRI HARN 5 R
BRFSURBARS W E, Hf "MERE" , BiR
A AT, RENRERPHORESE. AL,
HFIP\RE T E TN I EENES SRBEIRAIBA,
DBERIERETFANSMAMERRNR LN,
Currently, ASV (Automatic Speaker Verification) systems are
vulnerable to attacks, with physical attacks, also known as spoof
attacks, being the most threatening method. In response to this
issue, the team has proposed a machine learning-based technique
for distinguishing bona fide voices from spoofed voices, aiming
to effectively enhance the security of voice-based authentication

systems.

CCF EFEABEQRRE DY on v
| HERWITRIRES £ =4

The Third Place of NLPCC

2023 Shared Task 1: Chinese

Grammatical Error Correction
<

R2AMERR, 23 2 ;EARHEE,

In 2023, Human Language Technology Laboratory mainly focused on

ZAETMERRR
Amphion (Z3ES)
“ Atoolkit for Audio, Music, and
Speech Generation

neuromorphic auditory processing and counterfeit speech detection.

The lab collaborated with Huawei and ByteDance on two industry-

funded projects. Throughout the year, they applied for a total of 6 patents,

BIEER

6

Patents Applied

FHRE R

2

Open-source Databases

obtained 1 software copyright, published 31 journal and conference

papers, open-sourced 2 databases and 2 frameworks, and hosted 2

academic workshops.

m ']lm\ Ty — o N A
W“ ‘ BRI E KRBT RSN
€ oinjg o Reaco 1 31
g ¥4 ¥ It =
: ' Software Copyright Journal and Conference
Authorizations Received Papers Published
THERESE BN AR Y

2,

Open-source Frameworks

2

Academic Workshops Hosted

SEIGEFEIBA Lab Team
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Data-driven Smart City, Transportation, and Logistics Laboratory

—) H5AM

Research Directions

HREEDPUHRBEEZANNESEE: ETERRA.
AT ERE . REBESHNEN, AR HRE . =8
BB NEF RAREIERALI N BH .,

Data-Driven Urban Transportation Intelligent Planning and
Management: Conducting applied research on big data technology
in the fields of urban transportation, air transportation, and rail

transportation, based on emerging technologies such as intelligent

HREREHNOEEYREEEE: MBEEEMK. NFF
SEBECESRATFRIBHAEMNEER ., BIEEER
RN T N RS

Data-Driven Smart Logistics Operations Management: Utilizing
theories and technologies such as operations research and
machine learning to conduct research on logistics and supply

chain optimization models, theoretical algorithms, and their

sensing, artificial intelligence, and big data. applications in the logistics and supply chain industry.

EERIN
Significant Awards
O TERE

Major Achievement

FONREUZAR 2023 FFEIR top2 THRBIER
“LR BRI AT
Professor Cai Xiaogiang was selected for the World's
2% Scientists Career-long impact in 2023.

2023 F, LREHLFIEX 27K, THBE 121, FEHE5E
5N, EOWmE 2,
In 2023, Data-driven Smart City, Transportation, and Logistics Laboratory
published 27 papers, applied for 12 patents, and added 5 new vertical projects
and 2 horizontal projects.

REBFIESWNIEX BiEER By S S R E RIS S — R
First Prize for Paper at the Annual International
Conference for Digital Intelligence Logistics and
=) IR Supply Chain Management (DILSCM 2023).
Journal and Conference Papers Published Patents Applied

2023 PEWHRERIEC=EFR (25
Third Prize for two papers in 2023 from the China
Logistics Society.

2023 EHEYI S RWR & SRR — 4
Second Prize for Technological Progress in 2023 from
the China Federation of Logistics and Purchasing.

SLIGZ=HIBA Lab Team
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Public and Legal Big Data Laboratory

HRAm

Research Directions

RIEFITREZRMON, o AEREIRENIKE
B, RaER. B EBRESUHIRMNAH S

BSSEAARFEIR=HNTBIER. fit. ALEEEH
ﬂzﬁﬁ LLRQ?E/}\L%@]&KDIL\ BER /\Zi—mtu #@ﬁ/ﬁ, 7]5( %l

AN ENITIN
BEeRFHEE . SaeaiHh, MesXaBUusEgMe s,

Public and Legal Big Data Laboratory is committed to conducting in-depth mining and analysis through economics, statistics,

'LX\

artificial intelligence and other research methods, and giving full play to the drive of big data. It drives technology flow, capital flow,
talent flow, and material flow through data flow, providing application scenario construction and development for policy formulation,
legal construction, enterprise development and other fields. Providing application scenario construction, intelligent decision-making
assistance and intelligent dynamic evaluation for policy formulation, legal construction, enterprise development and other fields,

empowering the legal, governmental and enterprise construction.

FERR

Major Achievement

2023 F, XRFEARERER/FAUL 1T, 551
NERBANZESH LINE, FRES. ?£Ia TR
BIE 5. HEIE 33,
SFEHPBEERN 7N, HKEREF 51
RESBBHHIESWIEX, €& 2K,
In 2023, the Public and legal Big Data Laboratory initiated one

, BERIRE IR,

National Key R&D Project, participated in 1 National Natural
Science Foundation Project, and carried out 5 horizontal and
3 vertical projects in the fields of government affairs and legal
matters. Throughout the year, the laboratory applied for 7
patents, was granted 5 patents, received 1 software copyright
authorization, published 5 journal and conference papers, and
authored 2 monographs.

|| ‘lii"“l”' |

"ny |
HEAWLW
g/

¥

IO=HFA Lab Team
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Patents Applied Patents Granted Monographs Authored
EFRBHRR2WEX BRE

D 15

Journal and Conference Papers Software Copyright

Published

Shenzhen Municipal Admmlstrauon and
Statistics Bureau's "Integrated Management
Network™ Special Big Screen Display for
Rule of Law City Construction

PRI

RNBAA BRAEE "R
L

Shenzhen Talent Information LLM
successfully Launched

Shenzhen Research Institute of Big Data

Authorizations Received

e

REPORT OF HEDGE
FUNDS IN CHINA 2023

20234FAI4ILSE
e i WF SE L

2023 FPENFESHARSE
2023 China Public Fund Research Report
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2022
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2022 FRYIFRRREBES RS
Shenzhen Rule of Law Construction Data
Analysis Report 2022
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Division of Fundamental Research

=) HERAM

Research Directions

REFEEMBLSEEMRMEZRETRNIEL . NSFISHEUHFIENNEHE, B TRRAABERNZAE
PRZOEMEBIER, HRERTAERE THSIMUEEIT AT LLEE. ES5EELESELIROHR, X
HRENEHRELERERBICNEASIE, EZ2MRLOEFE=ASH: AEEREBLESEE, AERHFERE,
BIL 5o, ANERBERSBEMHEILSEA.

The Division of Fundamental Research (DFR] focuses on cutting-edge research topics in optimization theory, machine learning,
statistics, and related fields. It is dedicated to addressing the fundamental scientific problems arising from data science and
engineering in the era of big data, developing efficient optimization algorithms applicable to various scenarios, and applying them
to applications in wireless communication, signal processing, and image denoising, etc. DFR also provides theoretical and technical
support for the comprehensive and rapid development of SRIBD. The main research areas at the current stage of development of
DFR are mainly focused on three aspects: theory and algorithms for big data collection; models, theory, and analysis for big data;
and theory and algorithms for large-scale sparse and discrete optimization.

N FEME

Major Achievement

2023 F, ARAEHARERERWAIULY . EREARFESIME. T REEMSNANZESIME, RSORIIHN
ERBEMAAEARNESE 4T, 2FHEBHELTH 6 I, RENEFR 1IN, &% 23 BHARIWIL,

In 2023, the Division of Fundamental Research initiated 1 National Key R&D Project, 1 National Natural Science Foundation Project,
1 Guangdong Provincial Basic and Applied Science Foundation Project, and 1 Shenzhen Science and Technology Project. Throughout
the year, a total of 6 patents were applied for, 1 patent was granted, and 23 papers were published on prestigious journals and

conferences.

BHELR

6

Patents Applied

BINER

1-

Patents Granted

EEHTIR 2L

23

Journal and Conference Papers Published SR E=HFIBA Lab Team
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Shenzhen International Center for Industrial and Applied
Mathematics (SICIAM)

7= PLNE

°=) Introduction

SIEFRIW S NBHEPOTF 2021 £ 9 BIERX/EE), 2022 % 12
BT AR AMBERARREES R, AFERZERRTS
BRHEBETE, BBPXKRTFE (RI) REHBEHE TR FHE
BESSRIEE, POMERELZNEFR RO LW SHAHEAT,
POREEEER AT X FEF T AIFNXREOM, BEATE
BRIRIC. ENRMAE R T WIHZOKEST R, RFHESNA
HFOEICRMNA = KE SRR RRZHRALBK, PO
B TRSIMNBEREFRRAS BN, IEERFEARRE, (EHEA
B ZEREIE, FHiDE T RE O EREIEHR LRI OFAR

B

e fi

i"i RN L T o il R4 < 11

The Shenzhen International Center for Industrial and Applied Mathematics (SICIAM] was established in September 2021 as a
research institution focusing on the core issues of digital economy industry innovation in the Guangdong-Hong Kong-Macao Greater
Bay Area. SICIAM is registered as the Futian Branch of Shenzhen Research Institute of Big Data (SRIBD), and is led by Professor
Ma Zhiming, an academician of the Chinese Academy of Sciences, as Director, and Professor Wang Xiaoping, Presidential Chair
Professor of the Chinese University of Hong Kong, Shenzhen, as Executive Deputy Director. The center has already gathered a
number of internationally renowned talents in the field of industrial and applied mathematics.

SICIAM conducts research in following three areas: theorical foundation, models, and applications of artificial intelligence, CAX [computer-
aided design/engineering/manufacturing) and core solvers, and theory and applications of applied mathematics and scientific computing.

Faculty Affairs Committee of SRIBD

FRERE *E SEH EEERS
Academic Committee Director MA Zhiming Management Committee

[ BSEIEE THT. BEE NER ]
E °]

( SRIBD EEERR J T A 1

xecutive Deputy Director WANG Xiaopin
Vice Director SUN Ruoyu

fTHERI) R
Administrative Department Research Department

SLIG=MEIBA Lab Team
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Research Directions

ATEREEIS, F5ERMA
DORMNEM AR ZEE, FFIONUEELTNR. NSEEIBEEERRT. ATERERENEP
OEAENNAE, BRFALSEEMMNBNHR, BRI ATEENER, ALIRMBREE NS,
AT RIS B ELOIHT

Artificial Intelligence

SICIAM will delve into Al research from four aspects: mathematical theories of large language models,
analysis and design of optimization algorithms in machine learning, algorithm design assisted by machine
learning, and the application of Al in communication networks. Through SICIAM'’s research, we aspire to
deepen understanding of artificial intelligence, provide robust support for practical applications, and promote
continuous innovation in the field of artificial intelligence.

BT RERORBBRTR

ARG TR, EAMKETHEEEN T BB ZPIRPRE S IRINGAM SR LML) |
BEBEANNSMULEER, FATSHENSEMCE LSRG, $NSMERBERBRIEXNA, WHSEA
KIRERESE, BYIRRSVORBEEESTH, LIREERTWHSHIFKR,

Solver Development

In the field of intelligent industrial software, the development involves two types of industrial software based on mathematical
algorithms: general mathematical optimization software and multi-physics coupling simulation

software. Develop high-performance mathematical optimization algorithms and software for — P aRERE -
optimization problems such as linear programming, mixed integer programming, etc.; explore §

efficient solving algorithms and software for multi-physics coupling problems and related il g P> opemoaxrius -
applications, such as oil and gas reservoir development, fluid-structure coupling, etc., to meet the A |E

demands of complex industrial scenarios.

REUHESMARFELC RN
W EN . TRHRE. RESNMEEEZURNOUSNRFILIRERE, CRARZHESNBEHFIUE
BHRAR, PORBESZUT MO ST ARR: HERENDFNA . BIMUCAE | HEEE I F A .
MEUTEZOBEERIBE ., REHBESREZINRXHR.

Scientific Computing

How to design efficient, unconditionally stable, and structure-preserving numerical algorithms, as well
as how to achieve deep integration with machine learning, have become research hotspots in the field
of scientific computing and applied mathematics. SICIAM will focus on innovative application exploration
in the following core scenarios: computational fluid dynamics applications, topological optimization
applications, computational solid mechanics applications,core algorithms and theories of scientific
computing, and cross-research between scientific computing and deep learning.

N FEME

-y Major Achievement

2023 &, POFARIVEERUEMHFRIUAREMHRIE 1IN, 25 1 MERERFLITLBIEN 1 MeEERT
REPE, SEERRMAESNRFZIRELRE  WIHLRE, ARATRE. TWRHSENELIESF 2.
BEEA 4, EREX 18, ENFERASWNIF,

Shenzhen International Center for Industrial and Applied Mathematics launched Hetao International Basic Research and Applied Basic
Research Institutions Program, participated 1 National Key R&D Project, 1 National Key Laboratory Project, partly constructed the Joint
Laboratory of Scientific Computing and Machine Learning and Liu Hui Laboratory, and conducted 2 horizontal projects in the fields of
Artificial Intelligence and intelligent industrial software. The center applied for 4 patents, published 18 journal and conference papers, and
hosted 9 academic conferences.
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Academic Exchange and Talent Cultivation

(g FARZGR
Academic Exchange

> 2023 FHERIZEHRHTS

12 817—18 H, BRITAREEFRRFENE 2023 FHERF
EfRHY S (MIS 2023) AHESRXAE ORI 2, X—HH
MARNFERS EEEELRYBERFAENRLERZR, HARA
RMTRIT, EERITERRZEMABIRIE LI BE . FHIEL.
FRARUUSAA, HolfERFEICN VAN SRERE,
International Workshop on Mathematical Issues in Information
Sciences (MIIS 2023)

On December 17-18, 2023, the International Workshop on Mathematical
Issues in Information Sciences (MIIS 2023), hosted by the SRIBD, was held
at CUHK-Shenzhen. This two-day annual event aimed to bring together

outstanding scientists, researchers, and engineers in the field of data 200 Z

science from around the world to explore new ideas, theories, technologies,

BMER. HARAR. TRRMNZENSS

Scientists, Researchers, Engineers, and Students
Participated.

and applications in information science and big data, promote the high-
quality development of data science theories and industrial applications.

> F_EEEEREEHERNAAS

MANAH, APEIVSNAHZEZESR (CSIAM), PERZE
FERGRFHARR. RINHTAREEFAR. EARARERATE
BENNE _ELEERBEHNFRNAREE RRYIFE,
The Second National Conference on Information and Communication
Mathematics and Applications

On November 11, the Second National Conference on Information and

Communication Mathematics and Applications, jointly organized by the
China Society for Industrial and Applied Mathematics (CSIAM], Academy of

Mathematics and Systems Science, Chinese Academy of Sciences; SRIBD,
and Huawei Technologies Co., Ltd., was held in Shenzhen, Guangdong 300 A

Province.

HEKRE

People Attended the Conference.
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1B 138, S=BEBTFARHEATBFXAE ORYI) B#HZET. RICIEERIITHAEREHRR k. &8P
XRZF () BKEED, B2023F 11 BEDER, BRI TEBPXAE (RYI) #EMFFk. BIFk.
EXRESFRULRIITALRFRRETEMBLEORNES SIS, iR X, $ETHUBRFHTT
Ok E . HURFER T EARNER,

The Third Daoyuan Academic Forum

On January 13, the 3rd Daoyuan Academic Forum was successfully held at CUHK-Shenzhen. The forum was jointly organized by
SRIBD and CUHK-Shenzhen. It started collecting submissions in November 2023 and received enthusiastic participation and support
from the School of Data Science, School of Science and Engineering, School of Medicine of CUHK-Shenzhen, as well as doctoral
students and postdoctoral fellows from SRIBD. There were 14 students who gave oral presentations, and 10 students who presented

academic posters at the forum.

\

55 R AL

80",

People Attended the Event.

&
£ B ihzy FERERIWE
: 1000°

- AR

Viewers on the Bilibili Livestream.

“BILER, MEXRK" —2023 XEREEETSHFRRHMSIELE "

7828, BAERBRETREEHRR CRY) | RYIHREFEHRRR. EBPXKRFE (RYI) BKEEHH
BIDEX, HOIRK" —2023 KEXERET SHFREREFSELE, AEEPXAFE CRII) BEZ1T,
HRICIRAE KB XN E ZET SHFRRIEFE 7RI,

"Smart Bay Area, Creating the Future of Digital Health" - 2023 Greater Bay Area Smart Healthcare and Digital Health

Innovation Summit
On July 2, the "Smart Bay Area, Creating the Future of Digital Health” - 2023 Greater Bay Area Smart Healthcare and Digital Health
Innovation Summit, jointly organized by National Health Data Institute (Shenzhen), SRIBD, and CUHK-Shenzhen, was grandly held at

CUHK-Shenzhen. created a profound impact on smart healthcare and digital health in the Greater Bay Area.

%‘“\. g e ” X 7'1
PE300==25058 300.

BREL TSR

Guests Attended the Conference in Person.

22000...

% ENE

People Watched Online.
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Zero-Order Optimization Seminar

On May 24, SICIAM held the Zero-Order Optimization
Seminar, inviting Academician Luo Zhi-Quan and

Professor Ye Yinyu to present at the seminar.

> RYIFEHERELSNASRNY

6 826 BH—30 8, RINEFRIWSNAHZPONIRINBHIEHEILSNARI, SWEIFHR 30 25
ERMEIRSE, 120 E2ERIMEXERFES R,

Shenzhen Conference on Random Matrix Theory and Applications

From June 26 to 30, SICIAM co-hosted the Shenzhen Conference on Random Matrix Theory and Applications. The
conference invited over 30 world-renowned experts to give keynote speeches, and more than 120 domestic and

30°
£
LTRMERIRS

Experts Give Reports.

120°.

NIMEXRERFESS
Domestic and International Experts and Scholars
Attending.

international experts and scholars attended the conference.

> REFEHITE
8 A2 H, FNERIISNAHFPORMUREEFTS, BiE 10 2 kBERIMEXERS S, WL
POREAE X TSN SR
Fast Algorithm Seminar

On August 2, SICIAM hosted the Fast Algorithms Seminar. The seminar invited over 10 experts from both domestic and
international fields to discuss the latest advancements in fast algorithm research.

REEMIMEXERER

Domestic and International Experts Attending.

40 FYITHKEIBIARBE | Shenzhen Research Institute of Big Data



m FHIEFRIE

Student Training Programs

KEIERF4ERE
CUHK-Shenzhen - SRIBD Joint PhD Program

20205 8 B, HBPXKRZE (RY) SRIHAMBEHRRSET (&
BHXKRE CRID - RN AEERARERESBAELTE /BLED
W), BI=F20XE, KeEREtE / BEENERAEEREF.
REH=HNEN, HEKBREIZI2EOASEARTNRZHREIE,
FLSoHbHEd T ETA . BEENEKEERTIE, BT REFBE,
BS 7 FWMBIMRER,

2023 FE, BURR 75 AREABSERELE /BEERE, 2
hEFE 4 UEKEE TR,

In August 2020, The Chinese University of Hong Kong, Shenzhen (CUHK-
Shenzhen), signed the "CUHK-Shenzhen - SRIBD Joint PhD/Postdoctoral
Agreement” with the Shenzhen Research Institute of Big Data (SRIBD].
After more than three years of practice, the joint PhD/Postdoctoral training
program has been established based on the principles of mutual benefit and
resource sharing, promoting comprehensive talent cultivation and scientific
research cooperation. It has made progress in the joint training of PhD/
Postdoctoral students, established a good mechanism, and achieved fruitful
results.

In the academic year 2023, a total of 75 candidates were admitted to the
joint PhD/Postdoctoral training program, including 4 joint Postdoctoral
researchers.

RF¥&®IH

Scholarship Program

2020F 6 B, RImAEEARREYS CRITHASURHARRELER
F2EBNE) , FEBPXAE ORI BRI AREEH =R
EETAE, RURRRELERFS, AFEELQITEE 20 AR,

In June 2020, SRIBD, in accordance with the "Management Measures for
Doctoral Scholarships of SRIBD," established SRIBD's Doctoral Scholarship to
support doctoral students from CUHK-Shenzhen, and SRIBD. This year, a total
of 20 students were awarded scholarships.

Shenzhen Research Institute of Big

SHSREX

75 .

EANRKSEARBIE
BLEmE

A Total of 75 Candidates were
Admitted to the Joint

PhD/ Postdoctoral Training
Program.

.

ESEE ]

Joint Postdoctoral Researchers.

REEDHERE

20..-

LER OIS

A Total of 20 Doctoral Students
Received Scholarship Funding.
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Professors’ Message

THRYE
Prof. LUO Zhi-Quan

PR REMURFZNEEB P XKRF ORI MR REFEAR RS EARIE
EAE 2B IREASERRAS WEFZERE, X2, BFITLUMetE
ROMPHE—LHTRZRE, MARRREAENER. ahERAMNE, B8
MNESERREMERLEBERAMRNKESEOL, HEMmikESARASERIIRIDHR
BNeEH, RITBSSZaRMEA. ROFEX M EENSMUEFELIERF U E
OHBE . mRBNRMEDT,

Congratulations to all students who have been selected for CUHK-ShenZhen - SRIBD Joint
PhD Program. This program is an innovative initiative for both institutions to strengthen
the cultivation of young scientific and technological talents. In this program, students can
conduct scientific research with top professors from around the world, participate in national,
provincial, and municipal key research projects undertaken by SRIBD, and also have the
opportunity to participate in joint research with domestic leading companies to tackle technical
challenges. This will enhance your ability to solve complex practical problems and improve
your overall scientific research literacy. | sincerely hope that this program will provide you with
the motivation to work diligently in the field of data science.

=

|
BARAE (R R
b B 7 e il e 1

bl

SU/NBHIR

Prof. CAl Xiaogiang

KEBEANESAEREEEPXAE (R) SRYHAEERRINSEMNE, &
YAAESR . KAARESHEAFRE2EEIE. X MNEM 2020 & 8 BHFA,
NERERENFT . AERNAEEANFREODE R TRE NI,
WEITEHIN ZESEMEE, FEE, FHIXEZAERN—IEENR, Z
MERERIBESEHESRERRE.

The Joint PhD Program aims to leverage the respective strengths of CUHK-Shenzhen and
SRIBD through comprehensive cooperation in talent cultivation, joint research, and other
forms. The program started in August 2020 and is now in its fourth year. It has provided
strong support for student cultivation at the university and project research at the SRIBD,
and has also received widespread participation and praise from students. | believe that as an
important supplement to university academic cultivation, this program will effectively promote
the high-quality development of higher education.

Shenzhen Research Institute of Big Data
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FEEHRE
Prof. WANG Xuefe

ERFEHRIR
Prof. WANG Xiaop

/i

Award Ceremony

NRERAIRER, KAEANERNERNEENELEEAH N — P =24
7, CRHENFRFANRENNEEEOZ—, BAESNIMEEES,
FAFIJUSTIWR, ZARNEREFLHHEOIN, AREIRHFTHEL
WA . XPECE AR E 2 BRI E M RUNEIET B PRERRY . ROEKEY,
HAERZRRG AR SX N E ARSI FF, BRI NI H ks .

For CUHK-Shenzhen, the Joint PhD Program is a significant addition to our overall
PhD training mechanism and serves as a crucial avenue for the transformation
of our academic accomplishments. In the process of participating in the program,
students can engage in multifaceted exchanges with experts from the industry and
academia, opening up new perspectives for your research. The program is currently
the largest and most active among several similar joint training projects. On behalf
of CUHK-Shenzhen, | thank SRIBD for its strong support for the program and wish
this program continued success.

BEEHIERZHREA R, HAFARMEMIBCNEMEEIHRNEET
B, #Bk@Es|IEZXE, AREEATNED, (REEIERFEHEMNA
HFBLRENAE, BENSS58RI VRSO K@= L, 25
FRERFEARFEINCIE, 8 A EEIMEF MU,

With the rapid development of data science, mathematics, as an important tool for
providing foundational theory and basic algorithm research, is attracting more and
more attention. In the Joint PhD Program, you will learn scientific computing and
the theory and application of applied mathematics, and have more opportunities
to participate in the development of core intelligent industrial software solvers,
participate in international academic lectures and forums, and broaden your

personal practice and field of view.

2024F 1 B 13 B, F=EERZERNICIZE 2023-2024 Z2ERY| T ABIEA R B TAER ZSMEHEIEFEBE P XK

Z ORI EiHzAT,

On January 13, the Third Daoyuan Academic Forum and the award ceremony for SRIBD Doctoral Scholarship for the 2023-2024 academic

year were successfully held at CUHK-Shenzhen.
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IEEE Transactions on Wireless Communications A IEEE
Wireless Communications Letters 4R %, HFEZNERE
PR EBEMCIE / Ty SBEERE.
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Research Scientist
Dr. Zhu Guangxu

The path of scientific research is fraught with
obstacles and is long, but by persisting iniit,
one will eventually arrive

"The process of scientific research is not always filled with flowers
and applause.” Dr. Zhu Guangxu views scientific research as an
exploration of the unknown path, where failure is possible if the
direction is not correct. Therefore, patience is key. When the right

direction is found, success will eventually come.

Dr. Zhu Guangxu currently serves as a research scientist at the
Data-driven Intelligent Information System Laboratory of SRIBD,
focusing primarily on research in 6G edge intelligence and
communication-aware integrated networks. He has published
over 50 papers in top international journals and more than 40
papers in flagship conferences in the field. Several of his papers
have been selected as Highly Cited Papers in the Essential Science
Indicators (ESI), with over 3,600 citations on Google Scholar and
a single paper cited over 600 times. Zhu Guangxu is currently
invited to serve as an editor for prestigious international journals
such as IEEE Transactions on Wireless Communications and IEEE
Wireless Communications Letters. He has also been appointed as
a co-chair for several sub-forums/seminars at major international

conferences.

"Research cannot solely rely on diligence; inspiration is often
crucial. Inspiration can be drawn from different sources,” Zhu
Guangxu said. He believes that research is not a stagnant,
mechanical job, it requires active thinking to find technological
breakthroughs. He mentioned that when artificial intelligence (Al)
was just emerging, he began exploring its application in wireless
communication. Due to the scarcity of information available at
the time, he had to learn Al almost from scratch. This process
required perseverance, trial and error, and drawing inspiration.
"Engaging in research is like exploring an unknown path. The
direction and path must be planned by oneself, so one must focus
to find breakthroughs more accurately.” Through the collision of
patience and inspiration, Zhu Guangxu published a review paper

titled "Toward an Intelligent Edge: Wireless Communication Meets

Shenzhen Research Institute of Big Data
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Machine Learning” in the prestigious journal IEEE Communication
Magazine (impact factor: 9.03) during his doctoral studies. This
paper was selected as a Highly Cited Paper in the Essential
Science Indicators (ESI) (top 1% of global citations) and as an ESI
Hot Paper (top 1%o of global citations). It is considered one of the
foundational works in the field of edge intelligence, one of the
most dynamic research areas currently. Zhu Guangxu currently
leads several national and provincial projects, including the
National Natural Science Foundation's general and youth funds,
the Guangdong Provincial Natural Science Foundation's general
fund, and the Guangdong Provincial Flagship Project. He also
collaborates on industry-academia-research projects with well-
known enterprises and institutions such as Huawei, China Mobile,
and the China Academy of Information and Communications
Technology. Additionally, he is involved in National Key R&D

Projects as a sub-project leader.

Zhu Guangxu has been honored with several awards, including
the IEEE Communications Society Asia-Pacific Best Young Scholar
Award and Outstanding Paper Award, the second prize in Natural
Science of Zhejiang Province, recognition as one of the top 2% of

global scientists and Ucom Young Scientist Award.

Zhu Guangxu 's first job is as a research scientist at SRIBD. He has
grown alongside the SRIBD, which he joined in its early days. Zhu
Guangxu hopes that “research can be grounded and truly useful
to the industry, rather than staying in the realm of fantasy.” SRIBD
has provided him with fertile ground to achieve his goals, offering
not only a good research environment but also opening up broad
channels for application and commercialization, encouraging
research scientists to transform their work. In September 2022,
Zhu Guangxu led a team representing the institute to compete
in the "5G+Al Empowering Safe Intelligent Driving Applications”
project, winning the first prize in the special competition out of 810
entries.

In his spare time, Zhu Guangxu enjoys sports, which he considers
one of his sources of inspiration. He excels in sports such as table
tennis, basketball, and badminton, and occasionally participates in
sports competitions organized by CUHK-Shenzhen. He considers
research tasks to be challenging, time-consuming, and demanding.
Engaging in sports helps him maintain a healthy body, enabling him
to better handle the demanding workload of research.
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2023 SRIBD Outstanding Contribution Award
Engineer Wang Longfei

Stay Passionate and Pursue Your Dreams

Wang Longfei, a senior engineer at the Optimization Solver
Development Laboratory, is mainly responsible for the
development of solvers. He joined SRIBD in 2021 and was awarded
the Outstanding Contribution Award in 2023. With three years of
experience at SRIBD, Mr. Wang has garnered universal recognition
and high praise from his colleagues at SRIBD for his steadfast
professional spirit, efficient and pragmatic work attitude, as well

as his rigorous and meticulous work style.

In 2020, the Optimization Solver Development Laboratory
was established, marking the beginning of Wang Longfei's
collaboration with the laboratory through a project. It was during
this collaboration that he was introduced to the development
of solvers. "For those learning operations research and
optimization, participating in the development of solvers is not
only a challenging technical task but also a dream. We have all
used solver software when studying, but very few of us have the
opportunity to understand its underlying algorithms and specific
implementations.” Wang Longfei deeply appreciates that having
the opportunity to engage in the same work as the pioneers in
the field of solver development would be an honor and a high
recognition of his career. Transitioning from a user to a developer
is both challenging and exciting for him, presenting opportunities
for growth and achievement.

In the global market, the solver market is monopolized, with most
commercial companies tending to use solvers as core tools at
the lower level of specific project solving stages due to resource
constraints. Currently, many domestic enterprises have not fully
recognized the broad prospects of the solver market. "Solvers
play a crucial role in several key areas and are an important part
of the development of artificial intelligence. SRIBD has a far-
sighted vision, strategic insight, and a sense of the overall national
situation. When faced with technological bottlenecks and gaps in
the domestic market, it actively develops strategic layouts.” This is
also a key reason why Wang Longfei chose to join this team.

However, developing solver software is a complex and challenging
task that involves core algorithm confidentiality. Researchers
can usually only explore based on publicly available algorithm
frameworks. For Wang Longfei, he needed to design and develop

Shenzhen Research Institute of Big Data



R, FERBRPMR—IMERBRHHENIES,
WRZOEERENE, HEAARBEREKREAFNSE
FERETRRE. WER KR, MHEENEAN—EMN
LRI F A RX N KRR, X—IRBFEMO. EEM
BN, MEMNRATAEO0MABS, HE 3 FiE
FRE T BANKRE “IBSKkE=R" .

IR R, BEXNDKERDREN T DAZIE
FRASEKE, BAZEEEZIMRER, SFEEERIT.
A, HEREBNE, EXDMERP, AL
mM£ ISR R T ENNE, AREEEENIE
ERBE, BEMEREEAEE, B2 RRARER
ﬁﬁigﬁ%%%%%ﬁ AT NXSXEPR G, MBItk
FREFARNOSMRENRLES, FF=alHmnRE,
BT EXS RN, SR MUAFIER AT, i

RERBNEE M, SHHOBR, Xfp™E, REME
MERSE, (BT AN EEQLZ\LEWE
"RRERE T N EBFOTE, XEEMARNEE

FEMBXNERIGORNR, FrERAE T FHA)
OB EIITERRNSE, URBANTFEASE,
IERRBEEE L. QOB AZI L TIE, B3]
KR TRERAMERX, " MIRE, KES[FLHNLEE
TEXRE. FENRRXE, HRENXENTERE
RETEENOHESER, LUEBARESIR=THEB
MER/NE R R B IRESFFERERVEM E, N
A, B=F20NEEL T B —RKFEE_ =+
FHERRER, WBKRBSESHXBIEM LEEHEE
B EARESR, Rib2 s, SRN=EFRBTEZMER
WRIME, FSERLBEWES TRANEE,

"HA BRI ARBEX2FA. BNE
WEFA, WFSERRESE, EE—EFEHXNSEE. "
FRERRESRNES, BOTHE —REKRESENR
., R, X—BRIAFEHEEKSE, BXbk
HERLENSIWER, TLERE, BIEMASE
B DRFELRAMBEIH, KT EHETEABHN
[SEGIRE: =N

TEAMz, RJERE, BETERLCIRIMOWEEFE
WKRE BARARTE |

Shenzhen Research Institute of Big Data |

this solver from scratch with his team. This process required
patience, intelligence, and courage. They invested a great deal
of effort and dedication, and after three years of hard work,
they successfully developed the general optimization software
“Xianpeng Solver.”

Wang Longfei is well aware that to make this solver achieve
international leading levels in speed and accuracy, multiple
factors must be comprehensively considered, including algorithm
design, code implementation, and performance tuning. During
this process, he constantly generates new ideas, such as handling
special decision variables and selecting strategies for different
algorithm logics. However, the applicability of each idea requires
repeated trials and a large number of computational experiments
to verify. To tackle these difficulties, he embraces an open mindset
and adaptable thinking, courageously experimenting with new
ideas and confronting failures and setbacks. When an idea
proves unfeasible, he promptly adjusts direction and seeks new
approaches. This rigorous, steady, and rational attitude enables
him to continuously advance on the path of solver development.

"SRIBD provides an excellent platform with top professors, scholars,
and cutting-edge research achievements in relevant fields. It also
provides us with full support in terms of hardware and computing
resources, as well as a free research atmosphere, allowing everyone
to focus and dedicate themselves to software development work.
This has enabled us to overcome many technical challenges.”
He mentioned that the practice of solver development requires
a large and sustained amount of resources. The support from
SRIBD has played a crucial role in the project’s progress, allowing
the Optimization Solver Development Laboratory to start from
scratch with a small team and members without any solver
development experience. During a period of over three years, they
have covered the development path of top solvers abroad over two
to three decades. Xianpeng Solver has already surpassed some
well-known solvers in certain key indicators. Additionally, the
laboratory has undertaken multiple national research projects and

established deep cooperation with leading domestic enterprises.

"l hope to develop the solver that everyone finds practical and
valuable. It may take many years, or even a lifetime, to achieve
this goal. "With a steadfast belief, Wang Longfei is dedicated to
developing top-notch solver software. He deeply understands that
this pursuit may take a long time, but for him, it is a lifelong career
and pursuit. Wang Longfei firmly believes that through persistent
efforts and continuous innovation, he can eventually create a more
efficient solver developed by Chinese .

Persistently pursuing his passion, Engineer Wang Longfei will
eventually achieve the success he dreams of.
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Industry-University-Research Collaboration
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@ Joint Laboratories

RN ABERRRS IEBHLZRSIHIRE
SRIBD - Jiangxi Mobile Joint Innovation Laboratory
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On October 31, the unveiling ceremony and on-site exchange
meeting of the Joint Innovation Laboratory between the SRIBD
and Jiangxi Mobile were held in Nanchang. Academician Luo Zhi-
Quan, Vice President of CUHK-Shenzhen and Director of SRIBD,
and Yang Yang, Secretary of the Party Committee, Chairman, and
General Manager of Jiangxi Mobile, attended the ceremony and
delivered speeches. More than 50 people, including leaders and

representatives from SRIBD and Jiangxi Mobile, participated in

the event.

RINTXREEARRSDEA MEEERRAERENZHESNRBEIRSIRE
SRIBD-KAUST Scientific Computing and Machine Learning Joint Laboratory (SCML)
98148, ®IHABIEHARESMENE MEALEERRAFEME I ATESAHEEEZRMETESHRFES
BEXBE (SCML) afFEmx. RYIMKEFR. 0 MR EFRRARAFRIKHREELE NIERY), FALHRES
f, BEPXARE ORI BRIk, RYIHTAEERAR KRS ERRLT, W MEALEERSCAERIERRIRK Pierre J.
Magistretti IR RN L,

On September 14, SRIBD and King Abdullah University of

Science and Technology (KAUST), signed a memorandum of 7Y @

cooperation to establish the SRIBD-KAUST Scientific Computing T . BHIEAL S H R
and Machine Learning Joint Laboratory (SCMLJ. The signing & =)

ceremony was witnessed by Qian Weizhong, Mayor of Shenzhen,
and Professor Chen Fanchang, President of KAUST, who also
unveiled the laboratory. Professor Luo Zhi-Quan, Vice President
of CUHK-Shenzhen and Director of SRIBD, and Professor Pierre
J. Magistretti, Vice President for Research at KAUST, signed the
agreement on behalf of their respective institutions.
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SRIBD - CUHK-ShenZhen - AMSS Liu Hui Laboratory
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On October 30, the unveiling ceremony of the Liu Hui Laboratory
and the First Seminar on Mathematics and Its Applications were
successfully held at CUHK-Shenzhen. Academician Zhang
Ping, President of the Academy of Mathematics and Systems
Science of the Chinese Academy of Sciences (AMSS, CAS],
Academician Luo Zhi-Quan, Vice President of CUHK-Shenzhen
and Director of SRIBD, Academician Yuan Yaxiang, Director of the
Liu Hui Laboratory, and Academician Ma Zhiming, Director of the
Academic Committee of the Liu Hui Laboratory and Director of

SICIAM, attended the event along with university administrators

and guests, witnessing this academic event together.

FNTABBEARRSFRNTERX TRZBRASHE Ebody BRRCHSLIMIEE
SRIBD - Yiyo Healthcare Ebody Smart Auscultation Joint Innovation Laboratory

Ebody BEITZE A EIFT LR E LIFFRIGARE AL QI IMZETSMmmAizl, ERERETERAMENEZLE
TREIRY R, AT KAPRAERE. IR MERETRS.

The Ebody Smart Auscultation Joint Innovation Laboratory focuses on developing clinical-grade Al heart and lung auscultation
medical device products. It aims to build a smart medical big data platform based on diagnostic data to provide convenient and

reliable personalized medical services for users.

= RN

Technology Transfers

2023F 8 B, SHEFAMRKBRATEEMIIFRCE (O177) REBRAS, MRELAIRFRIEN 310 HTA
R, BIEEFRIER 51%.
In August 2023, SRIBD collaborated with China Enterprise Build-Link Technology Co., Ltd. to establish Zonson Synthetic Energy

Technology co., Ltd. SRIBD contributed intellectual property valued at 3.1 million yuan to obtain a 51% stake through a wholly-
owned subsidiary.

2023F 3 B, HRBAPEF "Z12020101619457 DT FEEMEEIRETNE" BIIR S aTRS RS (L
R) REBRABSLHIFD, TRIFTZE 200 AT, BREBIFORISSIMA WA, 2RI ERSRE,

In March 2023, SRIBD licensed the patented invention “ZL2020101619457 Distributed Storage Method and Transmission Decoding
Method" exclusively to Shengdie (Beijing] Technology Co., Ltd. The patent licensing fee amounted to 2 million yuan. The first

implementation of the license immediately generated a million yuan in revenue, marking a significant breakthrough in the
transformation of SRIBD achievements.
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SRIBD invested
3.1 million yuan in shares using intellectual
property as valuation.
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@ EREBR5RRER

Participation and Achievement Presentation at the China Hi-Tech Fair
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From November 15 to 19, 2023, the 25th China International High-tech
Achieverent Fair (referred to as “China Hi-Tech Fair") was held simultaneously
at the Shenzhen Convention and Exhibition Center (Futian Exhibition Area)
and the Shenzhen International Convention and Exhibition Center (Bao'an
Exhibition Area). It was the largest and most internationalized fair in its history.
SRIBD participated for the second time, showcasing cutting-edge scientific
technology and innovative products through physical displays, video
explanations, poster backgrounds, and other forms. The exhibition received

widespread attention from the industry and media.
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Science Popularization
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Watched Online and Offline Simultaneously.

SRIBD, as a new type of research institution, actively undertakes the social responsibility of science popularization, leveraging its
advantages and expertise to enhance the scientific literacy of teenagers in Shenzhen. It has conducted four sessions of “"Doctoral
Lecture” on big data science popularization lectures in well-known primary and secondary schools in Luohu and Longgang
districts, including topics such as "What is Big Data” and "From ‘Small’ to 'Big’: Data, Models, and Decision-making”. These

lectures, both online and offline, have been warmly welcomed by teenagers.
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Dr. Lee Ping,

"What is Big Data,” Liwen School, affiliated with CUHK-Shenzhen

EHA:

FEHFTL (EHEZET )
BEBPXKRZE (R MBMFFTFR
Dr. Wang Changmiao,

"Entering a New Era of Smart Healthcare,” Zhixin School, affiliated with CUHK-
Shenzhen

E=H:
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KHERkPE (MBEH) FTREFR

Dr. Peng Yangyang,

“From 'Small’ to 'Big": Data, Models, and Decisions in Life,” Longcheng High
School (Education Group), Ping‘anli School

$FmE:

FhELT (REFFHA, BATHAMES)
W RINEEFR

Dr. Li Hang,

"What Should | Learn and Why Should | Study,” Longgang Foreign Language
School
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