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Topic: Shortest Path Interdiction under Novel Settings

Time & Date: 10:00 -11:00, Wednesday, April 20, 2022
Speaker: Dr. Jing Yang

Abstract:

We study sequential shortest path interdic-
tion, where in each period an interdictor
with incomplete knowledge of the arc costs
blocks at most k arcs, and an evader with
complete knowledge about the costs tra-
verses a shortest path between two fixed
nodes in the interdicted network. In each
period, the interdictor, who aims at maxi-
mizing the evader' s cumulative cost over a
finite time horizon, and whose initial knowl-
edge is limited to valid lower and upper
bounds on the costs, observes only the total
cost of the path traversed by the evader,
but not the path itself. This limited informa-
tion feedback is then used by the interdictor
to refine knowledge of the network"' s costs,
which should lead to better decisions. Fo-
cusing on minimizing the number of periods

of greedy interdiction policies requires, in
the worst case, an exponential number of
periods to converge. Nonetheless, we show
that under less stringent modes of feedback,
convergence in polynomial time is possible.
In particular, we consider different versions
of imperfect randomized feedback that
allow establishing polynomial expected con-
vergence bounds. Finally, we also discuss a
generalization of our approach for the case
of a strategic evader, who does not neces-
sarily follow a shortest path in each period.

Biography:

Jing Yang is a PhD candidate in the Depart-
ment of Industrial Engineering at the Univer-
sity of Pittsburgh. She received her BSc in in-
dustrial engineering from Xi' an Jiaotong
University, China, in 2016. Her research in-
terests are in bilevel optimization and mixed
integer programming, with a focus on appli-
cations that involve multi period deci-
sion-making settings and uncertainty con-

it takes a policy to recover a full information  siderations.
interdiction decision, we show that a class
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Topic: An Efficient Iterative Method for Interface

Related Optimization Problems

Time & Date: 10:00 -11:00, Friday, April 22, 2022
Speaker: Prof. Dong Wang

Abstract:

In this talk, we will introduce an efficient
iterative method for interface related opti-
mization problems raised from image pro-
cessing, topology optimization, and Dirichlet
optimal partition problems. In the proposed
method, the interface is implicitly represent-
ed by indicator functions and the objective
functional is approximated by indicator
functions in a concave way. We then derive
the efficient convolution-thresholding
method, which alternates convolution and
thresholding in each iteration. The method is
simple, efficient and robust. Compared to
state-of-art variational-based methods, it

achieves hundreds of times acceleration.

Biography:

Dong Wang is an Assistant Professor in the
School of Science and Engineering at the
Chinese University of Hong Kong (Shen-
zhen). He has broad interests in analytical
and computational methods for problems in
applied mathematics, especially in fluid dy-
namics, material science, image processing,
optimization and machine learning.

After receiving his Bachelor degree in Math-
ematics from Sichuan University in 2013,
Dong earned his Ph.D. in Applied Mathemat-
ics at the Hong Kong University of Science
and Technology in 2017. Before moving to
CUHK(SZ), he was an Assistant Professor
Lecturer in the Department of Mathematics
at the University of Utah.
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Topic: Derivation of A Field-road Model

Time & Date: 14:00-15:00, Thursday, April 28, 2022
Speaker: Prof. Xuefeng Wang

Abstract:

Of concern is the scenario of a road running
through a large field, in which a diffusive
species has different diffusion rates on the
road and in the field, respectively. 8 years
ago, Beresticky and collaborators proposed
a field-road model, which consists of the KPP
equation for the areal density function in
the field, and a reaction-diffusion equation
for the linear density function on the road
(the x-axis), with the two density functions
coupled by a Robin boundary on the x-axis.
We wonder if this model can be derived
from a more basic model. Indeed, we do so
by first assuming the width of the road is
positive, and then proposing a full model on
the whole plane, with reasonable transmis-
sion conditions on the edges of the road, we
then send the width of the road to 0. The re-
sulting limiting model covers the field-road

of Beresticky et al, and more. This is a joint
work of Haomin Huang, Siyu Liu and Yantao
Wang.

Biography:

Prior to joining CUHKSZ in August 2019, Prof.
Wang worked at Tulane University for 26
years; and at Southern University of Science
and Technology during 2016-2019. He has
been teaching, non-stop except when he
was on sabbatical leaves. He has taught
many courses ranging from freshmen Calcu-
lus, to topics courses for Ph.D students. Pro-
fessor Wang's research field is partial differ-
ential equations (PDE). Some of his research
topics are meant to discover new mathe-
matical phenomena and provide new in-
sights, or demonstrate new methods/ideas
via specific, prototype PDEs in a simple and
crystal-clear framework; the other topics
(e.g. global bifurcation theory, and
Krein-Rutman theory) are meant to provide
general, yet user-friendly tools for workers
to use when attacking sophisticated PDE
models arising in applications.
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Topic: Global Optimization of Mixed-Integer Quadratic Programs

Time & Date: 10:00AM -11:00AM, Friday, May 6, 2022 (Beijing time)
Host: Akang Wang
Language: English

Speaker: Dr. Carlos Jose Nohra Khouri

Abstract:

Mixed-integer quadratic programs (MIQPs) arise
in a wide variety of applications including facili-
ty location, quadratic assignment, molecular
conformation and portfolio optimization. Given
their practical importance, these problems have
been studied extensively and are known to be
very challenging to solve to global optimality.
State-of-the-art global optimization solvers rely
on branch-and-bound algorithms to solve MIQPs
to global optimality. The efficiency of these
algorithms primarily depends on the quality of
the relaxations utilized in the bounding step. In
this talk, we introduce a family of convex qua-
dratic relaxations for MIQPs which: (i) are easy
to construct; (ii) can be solved quickly; and (iii)
yield strong lower bounds. We also propose a
new branching strategy in conjunction with our
relaxations which: (i) is simple; (ii) involves mini-
mal computations; and (iii) is effective. We
demonstrate the benefits of our approach by
implementing the proposed relaxation and
branching techniques into the global optimiza-
tion solver BARON, resulting in an improved ver-
sion of this solver which significantly outper-
forms other state-of-the-art commercial solvers

such as CPLEX and Gurobi on a wide variety of
test libraries.

Biography:

Carlos is currently a Senior Operations Research
Scientist at Amadeus North America, where he
works on the development of algorithms and
software for network planning problems arising
in the airline industry. He obtained his B.Sc.
degree in Chemical Engineering at the Universi-
dad Central de Venezuela in 2008, his M.Sc. in
Computational Engineering Science at RWTH
Aachen University in 2014, and his Ph.D. in
Chemical Engineering at Carnegie Mellon Uni-
versity in 2020. During his Ph.D., Carlos was
part of the Process System Engineering group of
Carnegie Mellon University, and was advised by
Professor Nick Sahinidis. His doctoral disserta-
tion focused on the development of theory,
algorithms and software for global optimization
of mixed-integer nonlinear programs. He was
one of the co-developers of the widely-used
global optimization solver BARON. After com-
pleting his Ph.D., Carlos spent a year and a half
at Mitsubishi Electric Research Laboratories
(MERL), where he worked as a Visiting Research
Scientist at the Data Analytics Group. During
this time, he collaborated with Dr. Arvind Ra-
ghunathan on the development of algorithms
and software for global optimization of multilin-
ear programs.
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Topic: Traffic Flow on Networks: Modeling and Optimization

Time & Date: 11:00AM-12:00AM, Wednesday, May 25, 2022 (Beijing time)
Host: Xiaoping Wang

Language: English

Speaker: Xi Xiong

Abstract:

Macroscopic models of traffic flow describe the
evolution of the vehicle density. Since the total
number of vehicles is conversed, these models
consist of one or more PDEs, usually in the form
of a conservation law. We will first present the
macroscopic traffic flow models to yield a
better qualitative understanding of traffic pat-
terns. One of the most used traffic flow models
is the Lighthill-Whitham-Richards (LWR) model.
The LWR PDE is a first scalar hyperbolic conser-
vation law that computes the evolution of a
density function. We will present the LWR
model on links and networks.

Furthermore, we will present the optimization
problem on networks. Platooning connected
and autonomous vehicles (CAVs) can improve
traffic and fuel efficiency. However, scalable
platooning operations require junction-level co-
ordination, which has not been well studied. We
formulate a Markov decision process to mini-

mize the discounted cumulative travel cost, i.e.,
fuel consumption plus travel delay, over an
infinite time horizon. We also propose two
ready-to-implement algorithms to derive the op-
timal policy. Furthermore, a multi-agent rein-
forcement learning framework is developed to
improve the system-level coordination and co-
operation.

Biography:

Dr. Xi Xiong is a Research Scientist at the Shen-
zhen Research Institute of Big Data (SRIBD), as-
sociated with the Chinese University of Hong
Kong, Shenzhen. Before joining the SRIBD, he
was a Postdoctoral Visiting Fellow at the Har-
vard Kennedy School. He received his Ph.D. in
Transportation at the New York University. He
was also a research assistant at the NYU
C2SMART Department of Transportation Center
and the Center for Urban Science And Progress
(CUSP). He received the B.Eng. degree from Jilin
University and the M.Eng. degree from Tsinghua
University. His research focuses on developing
analytical and computational approaches to im-
prove transportation efficiency and resiliency in
increasingly connected cities.
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Topic: Industrial Applications of Computer Vision

Time & Date: 10:00am-11:00am, Tuesday, May 31, 2022 (Beijing time)
Speaker: Dr. Tianyu Qiu

Abstract:

Computer vision is an artificial intelligence ap-
plication that replicates the intricacy of the
human vision system using neural networks. It
helps users to analyze high-dimensional visual
data and produce meaningful insights. Sub-dis-
ciplines of computer vision include image classi-
fication, object detection, and image segmenta-
tion. Today, computer vision systems have been
developed to outperform humans and have
transformed many industries, from retail to se-
curity, healthcare, automotive, manufacturing,
and agriculture.

In this talk, the speaker will present two indus-
trial applications of computer vision. The first
one, piggery localization, is an application of
image segmentation to agriculture. The second
one is an Al platform that has been supporting

multiple commercial applications. The speaker
will also explain the lifecycle of an industrial
project, from demand analysis, to system
design and development, and to project deliv-
ery and maintenance.

Biography:

Tianyu Qiu is currently a research engineer in
the Department of Data Platform at Tencent. He
obtained a B.ENG. degree in Electronic and
Information Engineering from Huazhong Univer-
sity of Science and Technology in 2013 and a
Ph.D. degree in Electronic and Computer Engi-
neering from The Hong Kong University of Sci-
ence and Technology in 2018. From 2016 to
2017, he was a visiting scholar with Prof. Nicho-
las D. Sidiropoulos in the Digital Technology
Center at University of Minnesota. His research
interests include machine learning, signal pro-
cessing, and optimization.

Topic: Fast solvers for simulations in microfluidics and antennae

Time & Date: 14:00 -15:00, Thursday, June 2, 2022 (Beijing time)
Speaker: Prof. Shihua Gong

Abstract:

The solving time for the algebraic systems usu-
ally dominates in the total computing time of
most simulations, modeled by mathematical
physics equations. In this talk, | will introduce
some strategies to speed up two specific simu-
lations with applications in microfluidics and an-
tennae. In microfluidics, one needs to solve the
multi-physics problems, e.g., fluid-structure
interaction. We can split the physical fields

using projection-type discretization and then
solve each physical field by using the Pois-
son-type solvers. In antennae, one needs to
solve the frequency-domain equations that are
non-hermitian and highly indefinite. We can
construct an efficient solver by combining the
shifted-Laplacian preconditioners and Schwarz
methods with local wave-type solvers.
Biography:

Shihua Gong, Assistant Professor in scientific
computing and numerical analysis, CUHK-SZ.
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Topic: IKERFMEENEEHR

Time & Date: 10:00 -11:30, Tuesday, June 7, 2022 (Beijing time)
Speaker: Prof. Qin Ni {32h%1%

Abstract:

IKEMERM 2005 FHIBNFOARRE., X
MINHARERE. HE, SIERZE, EXRASAT
BRSTHEEENH, RETNKEREFLEENE
BB, NEER, RITKEKEREHERNRETAE. ZH.
EMENMESTBE, PHARREEENFRRIK
E5OEHEITERAR,

Topic: TiENA DRIt B Fi0E

Speaker: Yuwei Fan
Host: Xiaoping Wang
Time & Date: 16:00PM -17:00PM, Thursday, June 9, 2022 (Beijing time)

Abstract:

SREIRENAY, R2IERANZOZITEL
FIR, AIREIAZGIOR KT E—LERNE L —
LEHFN@R, TEEPEHELELH. EE5HEN
THREMUERE, XEORA—H BB EMNHFERE
7®, B—AEHEHERNIENE, WEFBEHETAES
MR R a2 SRR,

Z

Biography:

7%, ERMESMEAAZEHE, BEES)H, M 2008
FRFKEBNZRHE, TENSHERFNEZEZHR,
WRABAEEENL SKER K, FTEEHFANSIREGH
REMHE 20 RH, HhERFEREANFZESTE6IR,
IAEBEAREZEESINE 2 I, & (SIAM Journal on
Optimization), (IEEE Transaction on Automatic
Control), {Mathematics of Computation) & E A 4b
FELRFRFARILX 100 R, Ho SCI KR 30 R,
HIRBEMEEE 3 88, RIFENFTEER—EXHR
(HEBEZFI%EHR ), 1997-2006 AIH8E "333 EttigE
AR, BRTLAZEFTE" BHFNR,

Language: Chinese

Venue: DaoYuan building 103

Biography:

BEE, 2007-2016 FHEBEHEIRAZETIEZE A
HERZZRES, FosREELNELFEM, B
SInEEHIR, 2016-2019 FREHBEEHZERMIES,
SESIMNERXYEE, TEWRBDOARHD AEHE
BIREZIEUEHZTHNA, 2019 FEMANEN
PRIFRFEBICH R, RURAKRER, SHEHNEE
BREEER
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Topic: High Dimensional Statistical Learning and Decision Making

Time & Date: 9:00 -10:00, Thursday, June 9, 2022 (Beijing time)

Speaker: Prof. Tao Yao

Abstract:

The growing availability of high-dimensional
data has posed significant challenges to online
learning and decision-making problems in data
science. In this talk, we will address big data,
modern statistical learning, and online decision
making.

In the first part, we study a modification to the
traditional sample average approximation
(SAA) in the scenario where the global minimiz-
er is either sparse or can be approximated by a
sparse solution. We propose a regularization
penalty referred to as the folded concave pen-
alty (FCP), and show that, if an FCP-SAA is
solved locally, then the required number of
samples can be significantly reduced in approxi-
mating the global solution of a convex stochas-
tic programming: the sample size is only re-
quired to be poly-logarithmic in the number of
dimensions.

In the second part, we propose a minimax con-
cave penalized multi-armed bandit algorithm
under a generalized linear model, the
G-MCP-Bandit algorithm, and demonstrate that
the algorithm asymptotically achieves the opti-
mal cumulative regret, with logarithmic depen-
dence on both the sample size dimension and
the covariate dimension. Through experiments
based on synthetic data and real-world dataset,

we show that the algorithm outperforms other
benchmark algorithms in terms of cumulative
regret and that the benefits of the G-MCP-Ban-
dit algorithm seem to increase with the data's
sparsity level and the size of the decision set.
Finally, during a collaboration with one big
E-commerce company, we adopted the algo-
rithm to improve its C2C marketplace' s person-
alized recommendation system and observe
that under high-dimensional settings (with mil-
lions of covariates and arms), the G-MCP-Bandit
algorithm has the potential to substantially im-
prove the platform’ s prediction accuracy and
revenue performance.

Biography:

Tao Yoo is Principal Engineer and Chief Scientist
of Operations Research at Alibaba Damo Acad-
emy. He has been Associate Professor with
Tenure at the Marcus Department of Industrial
and Manufacturing Engineering at The Pennsyl-
vania State University. He holds a Ph.D. in Man-
agement Science and Engineering and a M.S. in
Engineering-Economics System and Operations
Research from Stanford University, a M.S. in
Mathematics from UCLA, and a B.S. in Mathe-
matics from Peking University.

Dr. Yao's areas of expertise include optimiza-
tion, machine learning, data science, stochastic
modeling, business analytics, and game theory.
He has more than 60 articles published on refer-
eed research journals and conference proceed-
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ings including Mathematical Programming,
Annual of Statistics, Production and Operations
Management, International Conference of Ma-
chine Learning, Transportation Research Part B:
Methodological, SIAM Journal of Control and
Optimization, IEEE Transactions on Engineering
Management. He has received research funding
from NSF (5 regular grants), NSFC (1 overseas
distinguished young scholar grant), MAUTC/US-
DOT (5 grants), and industry. He has received
an honorable mention in the INFORMS George
B. Dantzig Dissertation Award, several Best
Paper Awards from IERC Supply Chain and Lo-
gistics track and CIS track, Best Paper Award
(Finalist) from INFORMS Service Science section,
and Best Student Paper Award (Runner-up)
from INFORMS Conference on Information Sys-
tems and Technology.

He has been the Senior Editor for Production
and Operations Management, on the Editorial
Advisory Board of Transportation Research Part
B: Methodological, the Area Editor for Network
and Spatial Economics, and on the committee

on Transportation Network Modeling, ADB30,
Transportation Research Board of the National
Academies. He has been very active with refer-
eeing journal articles and grant proposals. He
has served as the track chair for the Manufac-
turing Operations track of Production and Oper-
ations Management society (POMS) 2017
annual conference, the president of the Com-
puter and Information Systems (CIS) Division of
Institute of Industrial Engineering (lIE) and the
chair of the 2011 Industrial Engineering Re-
search Conference (IERC) CIS track.

Dr. Yoo has led the Alibaba Decision Intelligence
team of 100 algorithm engineers, focusing on Al
research, product, and solution on optimization,
machine learning, and data science to tackle
complex real-world problems, including data
intelligence, digital transformation, deep learn-
ing, intelligent manufacturing, supply chain and
operations management, transportation and
logistics, search and recommendation system,
and automated reasoning.



T

= 3] [ b
PART EIGHT

REEMEERZFE,

PAGE - 23R
NEWSLETTER

ARMESL (RYIBRPEFRHSENETTEX
BRI HIER Z ek IR E R BT REIERZ "EANEES,
RUBRIEIEE ], HEHF

— Zig/EN

E-J BEOHER FERSRS

=

BiMBERERZERUFEE

HMEBHERZESR. HEBRSREE. 56
CEBERL. 2RERFIERE. HFERER
RS DR ESERZERUTES, 5
SEREXZNBNEEZA. NETRIZSE
B EFEUNRS,

1hl RE #5478 32 57 i B #0 I #0452 7R A

BIFTBERZAN, BRRZESHIRS
Bl . BERT, BURSHNEID., BAR
b2, AAIE, XN, SRRENEEHET
SHEME, WERBXRAIRERR,

FNH R R ERBERB TEL R

SEWERRELMETIFR(2020-2025%F)) WFRII"HAR

RUBEERTIRUERENE, MIRE

TERERRE, BHERTR,

-_C' BRrRME 20 HERE

& ExBEmst REERSE

—:.Eﬁwg

BB SRR EAR S IR

RETr, B5. BH. SRFERAH,
w5 SERRNEERELEETHEKRBHE. X
Z et ENEES BN BERZ ™ @,
HERRMEEEREE RN,

HETENSIERZ RS R

ANEBHEETWHHERSBNE=7H
BEERSIE, RIISTUHEBERZERS
5, REMESVHIRELRZ RS RENT L
HNEEEERR, BHRETFE. RAZIER.
HiEm. BE=ARSHEFSER"HEMER"BZT
HIERZEDIR,




Chce - S
REPEHEBEETK., BEF8K BUHIERZSIELRE

HEHEREESE, BRURRE, SSREEMNR BURERSWENG, SIFHEER, &
W, BIER, ENEFNNERAIFEELUR, ERZHENRR. ZAMNAXEE. =HE.
RRFRERBFEERDTHUNEAREFBEERR ATERE., KRESRK, KEXZFEHLR
F, REMERAMCLIFERI, BRAUETHHM 7. BEEITE. SRESNRBRENE, XN
FBEATRRME, RUCESIREIRECE. NRZIE, RESHEPOIREN, RREL" K

EVE"SEANRERSEEERNBEBRED
BARMIRHE,

E.Eiﬁi‘l‘i‘]

FERMUAN ZiRitEl

AR BRERZERAT, (FAKSE RYNBEZZFERBER

RSZFEREE L,
s BEMREEFI1ZT -

UER, DMBRESHERRIR

000

N} ‘ iubulialli %

BEACHA EEH
BI20220 %, HEBERBERERNSHM, ERNEEM B2023% [k, LEMMERBTOVSRA, EHO0RUL
MRRIERA EESR, 9. 57, ECSESNEFRIER HIRBAE= S RSN,
B, SUBE
974,51 5149058
ISR, SREERSTHRANSHR, TE5R B ERR, PEERNIEESANEERNT RRLE
EEMEBERET, BE00RU ERERAREREELANS KRTHBRLEYM, ERIFR—HRAELINST, SIRER

INELERTS RERNTRKIESE, B EHEERM TR WEE,




